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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 «Trustees") 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 I 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 ("DOl") to reimburse a portion of DOl's past 
natural resource damage assessment costs (collectively the $300,000 "DOl 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 appropriate, 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 acknowledge and agree that under Paragraph 49 ofthe Consent 
Decree, the remainder of the NRD Commitment will be disbursed to a Site-specific sub-account 
within the DOl NRDAR Fund and will be managed by DOl 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 DOl 
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 shan be applied toward the costs of restoration, 
rehabilitation, or replacement of injured natural resources at the Site, andlor acquisition of 
equivalent resources, including but not limited to any administrative costs and expenses 
necessary for, and incidental to, restoration, rehabilitation, replacement, andlor acquisition of 
equivalent resources planning, and any restoration, rehabilitation, replacement, andlor acquisition 
of equivalent resources undertaken; 

WHEREAS, the Trustees acknowledge Subparagraph 1 02.a of the Consent Decree and 
agree that the Trustees shall recognize that Glatfelter and WTM are entitled to full credit for the 
NRD Commibnent, 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 NRD 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 Resourt::e 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 'IRE UNITED STATES DEPARTMENT OF THE INTERIOR 

DATE cr J I (., Ie.> 
I v~,-,h","e Wooley, Assistant Regio irector 

U. S. Fish and Wildlife Servi~, 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 I Company (E.D. Wis.) 

FOR THE WISCONSIN DEPARTMENT OF NATURAL RESOURCES 
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Fox RitTer/Green Bay Natural Resource Trustee Council 
R .... lution No. 4 

Consent Decree 

FOR THE MENOMINEE INDIAN TRIBE OF WISCONSIN 

~~~ DATE: ~-2B-O"3 
Gary~ait 
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August 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 I Company (E.D. Wis.) 

FOR THE ONEIDA TRIBE OF INDIANS OF WISCONSIN 

DATE: 
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Fn River/Green Bay Nat.u-al Resource Trustee ColUlcil 
R .. olillion No.4 

ResoIlltion Regarding the Proposed Consent Decree in United States and the State of 
Wb;<onsill v. P. H. GlaU"elfer Company and Wl'M I Company (E.D. Wis.) 

FOR THE MICHIGAN TRUSTEES 

Michigan Deportment ofBnvirorun..,W Quality 

William Cteal , 

Michigan Department of Attorney General 

DATE: t-lfJ -0 ~ 
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Consent Decree Appendix B 

Management of the Disbursement Special Account 

1. Background. 

a. The APIINCR Decree. Pursuant to the Consent Decree in United States 
and the State of Wisconsin v. Appleton Papers Inc. and NCR Comoration, Case No. OI-C-0816 
(E.D. Wis.), Appleton Papers Inc. and NCR Corporation (collectively "APIINCR") 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 APIINCR 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 APIINCR Decree, within 21 days after the Plaintiffs provide APIINCR a good faith 
written estimate of additional funds required for projects to be performed over the next six 
months, APIINCR are obligated to provide the requests funds, subject to the $10 million annual 
funding limitation. Funding provided for response action projects under the APIINCR 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 APIINCR 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 APIINCR Decree for 
Designated Response Projects in OUI. The Plaintiffs intend to devote up to $10 million payable 
under the APIINCR Decree for one or more projects that will be performed as part of the OUI 
Remedial Action (hereinafter "Designated Response Projects"), as permitted by the APIINCR 
Decree. Consistent with that intention, the Plaintiffs shall use their best efforts to have 
$10 million available for funding response action projects under the APIINCR Decree deposited 
in the Fox River OUI Disbursement Special Account (the "Disbursement Special Account"), so 
that such funds can be used for Designated Response Projects. 

(I) 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 APIINCR and will have such funds deposited in the Disbursement Special Account, as 
permitted by the APIINCR Decree. 

(3) Allowable RDIRA 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 RDIRA 
Costs already paid from the Escrow Account for Designated Response Projects. Any such 
request sha1I 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 ofa 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 RDIRA 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 RDIRA 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 ACCOlll1t 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: (i) 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 ofperfonnance 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 5 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 after 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 DOJ Case Number 90-ll-2-1045/2. Settling Defendants shall send the check(s) to: 

U.S. Environmental Protection Agency, Region 5 
Program Accounting and Analysis Branch 
P.O. Box 70753 
Chicago, IL 60673 

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

Financial Management Officer 
U.S. Environmental Protection Agency, Region 5 
Mail Code MF-IOJ 
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 QUI 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 to 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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Wlder 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 AccoWlt, 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 II, the 
Settling Defendants shall establish an escrow account trust fund - to be known as the Fox River 
OUI Escrow Account (the "Escrow Account") - with a duly-chartered federally-insured bank 
(the "Escrow Agen!"). The funds in the Escrow Account shall be held in trust for the 
perfonnance 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 Fonn 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 earned on funds deposited in the Escrow Account) in order to finance 
response actions taken or to be taken at or in connection with OUI 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 RDIRA Costs andlor 
Allowable Restoration Work Costs. In addition, the Settling Defendants may direct the Escrow 
Agent to pay Allowable RDIRA 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 RDIRA Costs under 
Consent Decree Paragraph 12 (OUI Remedial Design) and Consent Decree 
Paragraph !4 (OU! 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 
perfonnance 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) a partial 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 detennination by the 
Plaintiffs that all required disbursements from Escrow Account have been made, 
after a Termination Date under Consent Decree Paragraph 98; 

(8) a refund payment of any and all unexpended funds remaining in the 
Escrow Account, after a detennination 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) a final payment of any and all unexpended funds remaining in the 
Escrow AccoWlt, 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 RDIRA Costs), 
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Exhibit C (Form of Escrow Disbursement Certificate for Payment of Specified Future 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 Refund 
Payment to Settling Defendants), or Exhibit G (Fonn 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 xxvrn (Notices and Submissions), and shall he 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 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 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 
eannarked 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 (ii) for payment to a Site-specific 
sub-account within the DOl 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 I, 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 after 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 periodic 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 WDOJ 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 RDIRA 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 AOC 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 OUI Escrow Account 

THIS ESCROW AGREEMENT for the Fox River OUI Escrow Account (the "Escrow 
Account") is effective as of , by and among P. H. Glatfelter Company 
("Glatfelter") 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. Enviromnental Protection Agency ("EPA") 
and the U.S. Department of the Interior ("DOl")); 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 I (,<QUI") 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 QUI 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 fimd - to be known as the Fox River OUI 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 tenns "Fox River OUI 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.(ii), 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 ofthe 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.a.(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 ACCOlUlt 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 tmst 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 DOl 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 RDIRA 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 RDIRA 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 substantiaIIy the form attached hereto as 
Exhibit D (Form of Escrow Disbursement Certificate for Response Work Takeover); 

(5) Payments to Glatfelter, to WTM, andlor 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 
Disbursement 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.a.(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 
cOlUlection with the Site, or transferred by EPA to the EPA Hazardous Substance 
Superfund, for any final payment under Subparagraph 5.a.(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 ofthis Escrow 
Agreement. 

h. 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 xxvrn (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 
maximum investment return possible, but to preserve the principal 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-tenn 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 earned 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, ~he 
disputed fees or expenses shall not be paid unless all parties agree in writing. Any taxes due on 
interest earned 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 it 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 fonn 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: 
(i) when received if given in person, (ii) on the date of transmission if sent by confinned telex, 
facsimile, or other wire transmission, or (iii) 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: 

[Name, 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 shan 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. lfnot 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 WHEREOF, the parties hereto have executed their Escrow Agreement as 
of the date first written above. 

P. H. Glatfelter Company 

By: 

Its: 

WTM I Company 

By: 

Its: 

By: 

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 ••• (1) 

Reference is made to that certain Escrow Agreement for the Fox River OUI Escrow Account 
(the "Escrow Account"), dated ,by and among P. H. Glatfelter Company, WTM 1 
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 ("DOr'»; and (ii) the 
State of Wisconsin (the "State") (on behalf of the Wisconsin Department of Natural Resources 
("WDNR"». 

001 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 1 Company (E.D. Wis.). This disbursement is sought 
for Trustee-sponsored natural resource restoration efforts lIDder Consent Decree Paragraph 49. 

No sooner than 10 business days after your receipt oftbis Certificate, you are instructed to 
disburse $ to the Fox River Site Account within DOl'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 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.c and Consent Decree Section:XX (Dispute Resolution). 

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

BY: 

Assistant Regional Director 
U.S. Fish and Wildlife Service, Region 3 

DATE: _____ _ 

Deputy Administrator, Division of Water 
Wisconsin Department of Natural Resources 

DATE: __________ _ 
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EXHIBIT B TO ESCROW AGREEMENT: Form of Escrow Disbursement Certificate for 
Payment or Reimbursement of Allowable RDIRA Costs 

ESCROW DISBURSEMENT CERTIFICATE 
UNDER ESCROW AGREEMENT SUBSECTION 4 ••. (2) 

Reference is made to that certain Escrow Agreement for the Fox River QUI 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 ("DOl"»); 
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.(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 RDIRA 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 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 GlatfelterfWTM Disbursement Certificate No. __ (with a separate 
sequential number to be assigned to each separate Certificate). 

BY: 

[ 1 
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 .•. (3) 

Reference is made to that certain Escrow Agreement for the Fox River OUI Escrow Account 
(the "Escrow AccOlU1t"), 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 ("DOl"»; 
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. 

BY: 

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 to 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 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.c and Consent Decree Section XX (Dispute Resolution). 

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

Deputy Administrator, Division of Water 
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 ••• (4) 

Reference is made to that certain Escrow Agreement for the Fox River OUI 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"): 0) 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.a.(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 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 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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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 ••. (5) 

Reference is made to that certain Escrow Agreement for the Fox River OUI 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 ("DOl"»; 
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 I Company (E.D. 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 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 $, ______ 10 _____ _ 

Disburse $, ______ 10 _____ _ 

The disbnrsements should be made in accordance with the payment instrnctions attached 
hereto. 

You are instructed not to disbnrse any funds pursuant to this Certificate if yon receive 
written notice within 10 business days of your receipt of this Certificate that the United 
States andlor 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 GlatfelterlWTM Disbursement Certificate No. __ (with a separate 
sequential number to be assigned to each separate Certificate). 

BY: 

[ [ 1 
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 .•. (6) 

Reference is made to that certain Escrow Agreement for the Fox River OU 1 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 futerior ("DOl")); 
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.(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 I Company (E.D. Wis.). This disbursement is sought 
for a refund payment of some or all funds remaining in the Escrow Account, as pennitted by 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 and/or to WTM, as specified below: 

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

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

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 
Resolutiou). 

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

BY: 

[ 1 
For P. H. Glatfelter Company For WTM I 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 Account 

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

Reference is made to that certain Escrow Agreement for the Fox River OUI 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"): 0) 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 ("DOl"»; 
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.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 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 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 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.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 ofa Force Majeure Event and any 
disputes relating to Approved Restoration Work and Allowable 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 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; 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 mow of any circumstance of 
which Settling Defendants, any entity controlled by Settling Defendants, or Settling Defendants' 
contractors knew or should have known. 

h. If the Plaintiffs agree that the delay or anticipated delay is attributable to a 
Force Majeure Event, the time for performance ofthe 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 ofthe 
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 to 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 Work. 

a. Informal Dispute Resolution. Any dispute under this Paragraph shall in 
the first instance be the subject ofinfonnal negotiations between the parties to the dispute. The 
period for infonnal 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 cannot resolve 
any dispute under this Paragraph by informal negotiations under the preceding Subparagraph, the 
fonnal 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 
Settling Defendants invoke fonnal dispute resolution procedures by serving on the Plaintiffs, in 
accordance with Section xxvrn (Notices and Submissions), a written Statement of Position on 
the matter in dispute which shall include or attach any factual data, analysis, opinion or 
docmnentation 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 ofthe 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 detennines 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 ofthe dispute as provided in Consent Decree 
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). 

Appendix E - Page 2 



Consent Decree Appendix F 

Administrative Order on Consent between WTM I Company, EPA, and WDNR, captioned 
In the matter of the Lower Fox River and the Green Bay Sit~ Docket No. V-W-'03-C-74S 

(including the Statement of Work for Remedial Design) 



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGIONS 

IN TIlE MA TIER OF: 

Lower Fox River and Green 
Bay Site 

Respondent: 

WTM I Company 

) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 

(fi'kla Wisconsin Tissue rVIills Inc.) ) 
) 

ADMINISTRATIVE ORDER ON 
CONSENT 

U.S. EPA Region 5 
CERCLA Docket No. 

w W '0') C 7 j '5 v~- .,- ,J - - "+ 
Proceedings Under Sections 104, 106, 
I 22(a), and 122(d)(3) of the 
Comprehensive Environmental Response, 
Compensation, and Liability Act, as 
Amended, 42 U.S.c. §§ 9604, 9606, 
9622(a), and 9622(d)(3). 

I. JURlSDICTION AND GENERAL PROVISIONS 

1. 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 ("WONK'), and 
WTM I Company ("Respondent"). The mutual objectives of EPA, WDNR, and Respondent in 
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 perfonn all other Remedial Design activities needed for implementation of the 

, Response Agencies' (EPA and WDNR) December 2002 selected remedy (andlor contingent 
remedy, as necessary) for OUI at the Site. 

2. This Consent Order is issued pursuant to the anthority vested in the President of 
the United States by Sections 104, 106, 122(a), and 122(d)(3) of the Comprehensive 
Environmental Response, Compensation, and Liability Act of 1980, 42 U.S.C. §§ 9604, 9606, 
9622( a), and 9622(d)(3), as amended ("CERCI.A"). This authority was delegated to tbe 
Administrator of EPA on Januarx 23, 1987, by Executive Order 12580, 52 Fed. Reg. 2926 
(1987), and further delegated to:EPA Regional Adplinistrators as of January 16, 2002, by EPA 
Delegation Nos. 14-1 and 14-2, and to the Director, Superfund Division, EPA Region 5, by 
Regional Delegation Nos. 14-1 and 14-2. 

3. The activities 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, WDN~ 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 claims 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 to 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 deiegatees 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 not, by signing this Consent Order, waive any rights it may 
have to assert claims tlllder CERCLA against any person, as defmed in Section 101(21) of 
CERCLA, 42 U.S.C. § 9601(21), except as precluded by Section XXI (Other Claims). 

II. 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 perfonnance 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 legally bind the Parties they represent to this 
Consent Order. 

7. Respondent shall provide a copy of this Consent Order to all contractors, 
laboratories, and consultants which are retained to conduct any work perfonned under this 
Consent Order, within fourteen (14) days after the E:ffective Date of this Consent Otder or the 
date of retaining their services; whichever is later. Respondent shall condition any such contracts 
upon satisfactory compliance with this Consent Ordbr. Notwithsta,nding the tenns_ of any 
contract, Respondent is responsible for compliance with this Consent Order and for ellsuring that 
its subsidiaries, employees, contractors, consultants, subcontractors, agents and attorneys comply 
with this Consent Order. .-~ 

III. DEFINITIONS 

8. Unless otherwise specified, terms used in this Consent Order which are defined in 
CERCLA or in regulations promulgated 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: 
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a. I'CERCLA" shall mean the Comprehensive Environmental Response, 
Compensation, and Liability Act of 1980, as amended, 42 U.S.c. §§ 9601 et~. 

b. "Consent Order" shall mean this Administrative Order on Consent and all 
attachments herf(to. 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 holiday. 
In computing any period of time under this Consent Order, where the last day would fall 
on a Saturday, Sunday, or federal holiday, the period shall nm until 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 XXVI of this Consent Order (Effective Da!e). 

e. «EPA" shall mean the United States Environmental Protection 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 XN (including, but not limited 
to, the cost of attorney time and any monies paid to secure access including, but not 
limited to, the amOlll1t of just compensation) 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 U.S.C. 
§ 9607(a). The applicable rate of interest shall be the rate in effect at the time the interest 
accrues. The rate of interest is subject to change on October I of each year. 

h. «National Contingency Plan" 'or «NCP" shall mean the National Oil and. 
Hazardous Su.bstances Pollution Contingency Plan promulgated pursuant to Section 105 
ofCERCLA,'42 U.S.c. § 9605, codified at 40 C.F .R. Part 300, arid any amendmellts 
thereto. 

i. «Operabl~'lJnit 1" or «OUI f> shall mean the Little Lake Butte des Morts 
reach of the Lower Fox River, as delineated by the Record ofDecisi'on signed by WDNR 
and EPA in December 2002. More specifically, OUI 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 POGo As so defined, OUI is depicted in Figure 7-9 
of the December 2002 Final Feasibility Study, a copy of which is attached hereto as 
Attachment B.. 
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j. "Paragraph" shall mean a portion of this Consent Order identified by an 
Arabic nwneral. 

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 WDNRlEPA 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 
attaclnnents. 

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 [mal plans and specifications, and bid documents for the Remedial 
Action for Operable Unit I pursuant to the Record of Decision, the Statement ofWor~ 
the Pre-design Sampling Plan, and the Remedial Design Work Plan (the documents 
submitted by Respondent pursuant to Section IX of this Consent Order (Work to be 
Perfonned». 

n. "Respondent" shall mean WTM I Company. 

o. "Response Agencies" shall mean the United States Environmental 
Protection 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. 

q. "Site" shall mean the Lower Fox River and Green Bay Site (also known as 
the Fox River NRDA PCg Releases Site), or any relevant portion thereof. 

Or. "State" shall mean the State ofWisc,onsin, including its departments, 
agencies, and instrumentalities. 

s. "Statement;of 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 iniwe in accordance with this Consent Order. 

t. "United States" shall mean the United States of America, including its 
departments, agencies, aI,la instrumentalities. 

, 

u. "WDNR" shall mean the Wisconsin Department QfNatural Resources and 
any successor departments 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). 
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IV. 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 consistent with CERCLA, the NCP, 
and other applicable laws. 

V. FINDINGS OF FACT 

I L Based on available information, including the Administrative Record in this 
matter, EPA and WDNR hereby [md 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 Rivt'(r. , 

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 (RIfFS) under the 
technical lead of WDNR. and a proposed remedial action plan, was issued for public 
_comment on October 5, 2001. 

e. On January 7, 2003. the Response Agencies made public a Record of 
Decisiori for Operable .units 1 and 2 of the Site. 

VI. CONCLUSIONS OF LAW AND DETERMINATIONS 

12. Based on the Finpings of Fact set forth above, and the Administrative Record. 
EPA and WDNR have determiried that: 

a. The.site is a "facility" as defined by Section 101(9) ofCERCLA, 42 
U.S.C. § 9601(9). Respondent's former Menasha paper roill is also a «facility" as defined by­
Section 101(9) ofCERCLA, 42 U.S.C. § 9601(9). 

h. The contamination found at the Site, as identified in the Findings of Fact 
above. includes "hazardous substances" as defined by Section 101(14) ofCERCLA, 42 U.S.CO 
§ 9601(14). 
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c. Respondent is a "person" as defmed by Section 101(21) ofCERCLA, 42 
U.S.C.§ 9601(21). 

d. Respondent WTM I Company is ::i-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 
defmed by Sections 101(8) and (22) ofCERCLA, 42 u.s.c. §§ 9601(8) and (22). 

f. The conditions present at the Site may present a threat to public health, 
welfare, or the environment based upon the factors set forth in Section 300A15(b)(2) of the 
National Contingency Plan, as amended, 40 C.F.R § 300A15(b)(2). 

g. 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) ofCERCLA, 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 
tenns of this Consent Order, shall be deemed necessary and consistent with the NCP. 

VII. ORDER 

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

VIIL DESIGNATION OF CONTRACTORS AND PROJECT COORDINATORS 

14. Selection of Contractors. Personnel. All Work performed by'Respondent 
pursuant to this Consent Order shall be wtder the direction and supervision of qualified 
personnel. Within forty-five (45) days of the Effective Date oftrus Consent Order, and before 
the Work outlined below begins..-:Respondent shall notify the Response Agencies in Writing of 
the names, titles, and qualificati~ns 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 ANSIJASQC 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 Quality 
Management .Plan (QMP). The QMP should be prepared in accordance with "EPA 
Requirements for Quality Management Plans (QAIR·2)," (EP Al240IB-O 11002, March 200 I) or 
equivalent documentation as determined by EPA. The qualifications of the key persOIUlel 
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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 perfonn properly and promptly the 
actions set forth in this Consent Order. 

15. If EPA or WDNR disapprove in writing of any contractor proposed by 
Respondent, Respondent shall notify the Response Agencies of the identity and qualifications of 
the replacement within thirty (30) days of the written notice. If E}? A 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 cany 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 ofRespondenfs personnel shall not delay 
performance of the work lillder this Consent Order. 

16. On or before the Effective Date of this Consent Order, Respondent shall designate 
a Project Coordinator who shall be responsible 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 mnnber, and qualifications. EPA and 
WDNR retain the right b disapprove of any Project Coordinator named by Respondent. If either 
Response Agency disapproves a selected Project Coordinator, Respondent shan 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 possible, communications between the Respondent and the 
Response Agencies shalll?e directed to the Project Coordinators by mail, with copies to such 
-other persons as EPA, the State, and Respondent may respectively designate. Communications 
include. but are not limited to, all documents, reports, approvals, and other correspondence 
submitted under this Consent Order. 

18. RespOndent's Project Coordinator, or'hislher designee, shaH be on-site during all 
hours of work when field work is ongoing in Operable Unit 1, and shall be available at all 
reasonable times throughout the pendency of this Consent Order. If Respondent or its agents 
become aware of any conditions' at Operable Unit I which may present an imminent and 
substantial endangennent to human health-or welfare or the environment, it sball immediately 
notify'the EPA and WDNR Project Coordinators. The absence of the EPA Project Coordinator 
andlor 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, llllless 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 Coordinator. 
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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 halt, 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 with 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 cbange 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 perfonnance of the RD, which is incorporated by 
reference. All 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 fun 
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 from seeking-pompliance with all tenns and conditions of this Consent 
Order. ; 

< I 

, 24. To the extent that EPA infonns Respondent that particular information is 
confidential, Respondent and its representatives and consultants shalI- treat and maintain such 
information as confidential. . 

, 
25. Additional Work. In the event EPA, WDNR or the Respondent determine that 

additional work, not otherwise included.in the SOW, induding remedial investigatory work and 
engineering evaluation, is necessary to accomplish the objectives of this Consent Order, 
notification of additional work shall be provided to aU Parties. 

26. Additional work determined to be necessary by Respondent shall be subject" to the 
written approval of the Response Agencies. 
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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 
perfonned 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 L 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; 

c. The schedule for shipment of the hazardous substances; 

d. The method of transportation; and 

e. Any special procedures necessary to respond to an accidental release of 
the substances during transportation. 

Respondent shall promptly notify the Response Agencies and the appropriate environmental 
official for the receiving state gf any changes to the shipment plan. 

, . 
X. PLANS AND SUBMISSIONS 

30. Respondent shalLSubmit the Pre-design Sampling Plan for OU I, Remedial Design 
Work Plan ("RD Work Plan', irita 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 feasible shall submit both a hard copy and an electronic copy of 
such 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; (c). 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 perfonning all Of any part of the response actipn. 

32. In the event of approval or approval with nunor modifications by the Response 
Agencies, Respondent shall proceed to take any acHon required by the submittal, as approved or 
modified by the Response Agencies. 

33. Upon receipt 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 implemented in the interim. 

34. If any re-submission is not approved by the Response Agencies, they may 
detennine 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 roay not be re-disputed. 

35. Neither failure of the Response Agencies to expressly approve or disapprove of 
Respondent's document within the specified time period nor the absence of connnents shall be 
construed as approval of the document. In the event of subsequent disapproyal 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. For any document 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 Agencies shall so notify Respondent within thirty (30) days of 
receipt of the submitted document. o:j'. 

37. The Project Coordinators shall hold progress report meetings I telephone 
conferences twice a month unless such a meeting is deemed unnece&sary by the Response 
Agencies. By mutual agreement..the Project Coordinators may hold meetings or telephone 
conferences at more frequent Uibals. -

38. Respondent shall provide written monthly progress reports to the Response 
Agencies. These monthly progress reports shall include the folloWing infonnation: 

a. A description of the actions which have been taken to comply with this 
Consent Order during the past month and work planned for the coming 
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 o(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 pro,blems 
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 (lOth) day of every month following the 
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 Samplipg 
Plan and RD Work Plan. Respondent shall assure that work perfonned, samples taken and 
analyses conducted confonn to the requirements of the SOW, the Quality Assurance Project Plan 
CQAPP") and guidance identified therein. 

41. Respondent shall prepare preliminary and fmal QAPPs for submittal to EPA 
according to the.schedule in the' SOW. Respondent shall participate in a pre-QAPP meeting with 
EPA prior to submission of the preliminary QAPP to discuss its contents. 

42. The QAPPs shall be subject to review, modification, and approval by EPA in 
accordance with Section X (Plans and Reports). 

43. Data Availability. All results of sampling, tests, modeling or other'data 
(including raw data) generated by Respondent, or on Respondent's behalf, pursuant kithis' 
Consent Order, shall be submitt¢p in the fonnat prescribed by the Response Agencies and made 
available to and submitted to the -Response AgenCIes in the monthly progress reports described in 
Section X o'r this Consent O~der. The Response Agencies will make available 'to ResPondent 
validated data generated by the Response Agencies relating to Lake Winnebago and QUI Uiiless 
it is exempt from disclosure by any federal or state law ~r regulation .. 

44. Respondent will verbally notify the Response Agencies at least fifieen-(15) days 
prior to conducting significant field events (including any sampling, te~ts and other"dcita 
generation) as described in the SOW, Pre-design Sampling Plan, or Rp Work Plan Q(c.onqucted 

\mder any other provision in this Consent Order. Respondent shari arrow split or dupii~ate ,--
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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 infonnation submitted to the Respo'nse Agencies pursuant to the teans of this Consent Order 
under 40 C.F.R. § 2.203, provided such claim is allowed by Section 104(e)(7) ofCERCLA, 
42 U.S.c. § 9604(e)(7). This claim shall be asserted in the manner described by 40 C.P.R. 
§ 2.203(b) and substantiated at the time the claim is made. Information detenmned to be 
confidential by EPA will be given the protection specified in 40 C.F.R. Part 2. If no such claim 
accompanies the infonnation when it is sub)11itted 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 
perfonnance or oversight of the work that has been verified according to the quality 
assurance/quality control (QNQC) 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 shall 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 subntitted 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 infonnation are 
privileged lUlder the attomey-client privil~ge or the work product doctrine. If Respondent asserts 
such a privilege, in lieu of providing documents, it shall infonn the Response Agencies that it is 
claiming certain docwnents as privileged and shall, upon request, provide the Response Agencies 
with the following: 

a. The title of the document; 
, 

b. The date of the document, re~ord, or infonnation; 
,'.r. '._. _ '."i -.-;:-,"';"r: ,,",0-,. _ ,._J , •. '~'. -,' 

c. The name and title of the autHor of the dociiri:ltnt;'-record, or information; 

d. The name;md title of each addressee and n::cipient; , 

e. A description of the contents of the docwnent, record. or information; and 

The privilege asserted,by the Respondent. 

48. Failure to challenge Respondent's assertion of privilege by EPA or WDNR during 
the implementation of the RD does not waive the Response Agencies' righi to challenge the 
assertion during the implementation of the Remedial Action. 
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XII. ACCESS 

49. To the extent that Operable Unit 1 or other on-site and off-site areas where work 
is to be perfonned is 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 inunediately 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 to effectuate the activities required by this Consent Order, using such means as 
the Response Agencies deem appropriate. All costs incurred, direct or indirect, by the United 
States Of 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 aU such Future 
Response Costs. 

50. At all 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 
bei...g perfonned, for the pmposes 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 intetpreted as limiting or affecting the Response Agencies' right of entry or inspection 
authority under federal1aw or state law. All individuals with access to Operable Unit 1 under 
this paragraph shall comply w~th all approved health and safety plans. 

XIII. COMPLIANCE WITH APPLICABLE LAWS 

51. Respondent shall perfonn all Work under this Consent Order in compliance with 
applicable federal, state and locm 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 othelWise approved by EPA. 

52. Respondent shall be responsible for obtaining state and local permits necessary 
for the perfonnance of any off-site work, and for complying with the substantive provisions of 
state and local permit regulations for anyon-site work. The standards and provisions of 
Section XVI (Force Majeure) shall govern delays in obtaining such pennits. The Response 
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Agencies shall cooperate with Respondent and endeavor to expedite the issuance of permits for 
off-site work within their respective jurisdictions. 

XlV. FUTURE RESPONSE COSTS 

53. Liability for Future Response Costs. If a Consent Decree addressing Remedial 
Action in OUI 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 Parties in writing), this 
Section shall be deemed null 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 contractors, 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 requiring-payment, except as otherwise 
provided by Paragraph 55. 

b. Payments to the State. On a periodic basis, 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 WDOJ cost summary, which reflects costs 
incurred by WDOJ and its contractors, if any" Respondent shall make aU payments within forty­
five (45) days of Respondent's receipt of each bill requiring payment, except as otherwise 
provided by Paragraph 55. 

55. Disputes Regarding Future Response Costs. Respondenti.D3-y_conte.st,payment of 
any Future Response Costs under Paragraph 54 if it determines that the -uinttxI -states or the State 

, has made an acc~un,ting error 9f if it alleges ,that a cost itemJlIat iso included ,n~presents cQsts that 
-are .1ncoriSisteni'with tbe:NCp:"Notice of any such -'opJectiori shidi bemaa~::~':i~!i,~g Witrun 
forty-five (45) days of receipt oftbe bill and must be sent to the United States (if the United 
States' accounting is being disputed) or to the State (if the State's accounting i,s,being disputed) 
pursuant to Section XXV (Notj¢~ and Submissions). Any such notice~of6bjed:ion shall 
specifically identify the contested Future Response Costs and the basis for objection" In the 
event of an objection,. all uncontested Future Response Costs shall inunediately be paid to the 
United States or the State in the manner described i1;t Para~h 56. Upon submittiIig a noHce of 
objection, Respondent shall initiate the Dispute Resolution procedures in Section XV-,(Dispute 
-Resolution). If the United States or the State prevails in-tlle dispute;witbir{'tenJlO} days 'ofthe 
resolution of the dispute. all 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 tbe'rlla:nner­
described ~ Paragraph 56 . .JfRespondent prevails concerning any aspect of the contested costs, 
the portion oftbe costs"(plus associated accrued Interest) for which they did not prevail shall 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/Spill ID Number A565, and DOl Case Number 90-11-2-1045/2; 
(3) indicate that the payment is being made pursuant to this Consent Order with WTM I 
Company; and (4) be sent to: 

u.s. Environmental }lrotection Agency, Region 5 
Program Accounting and Analysis Branch 
P.O. 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 CodeMF-IOJ 
77 W. Jackson Blvd. 
Chicago, IL 60604 

h. Payments to the State. All payments to the State 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 "Wisconsin Department of Natural Resources;" (2) reference the Lower 
Fox River and Green Bay Site; (3) indicate that the payment is being made pursuant to this 
<:;onsent Order with WfM I Ci)~pany; and (4) be sent to: 

Gregory Hill 
WDNR Project Coordina.tor 
Wisconsin Department of Natural Resources , , 

P.O. Box 7921 
Madison, WI 53707-7921 
(Regular Mail) 

101 S. Webster St 
Madison, WI 53703 
(Over-Night Mail) 

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 (Notices and Submissions). 
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xv. DISPUTE RESOLUTION 

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

58. Any disputes concerning activities or deliverables required under this Consent 
Order for which Dispute Resolution has been expressly provided for, shall be resolved as 
follows: Respondent shall notity the Response Agencies in writing of its objection(s) within 
fourteen (14). cale~dar 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 documentation on 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 written documents may be 
extended by agreement of all parties. 

59. An administrative 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 administrative 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-pbjectives of this Consent Order, and shall provide written 
notification Qf such resolution to Respondent. 

60. Respondent's obligations under this Conseili: Order, other than the-obligations 
affected by the dispute, shall not be tolled by submission of any objection for dispU¥_.r~soll!-ti~n 
under this Section. Elements of Work and/or obligations not affected by the dispute- sliallbe '-­
completed in-accordance witb. tb;tschedule containe4 in the Statement of Work. Following 
resolution of the dispute, as provided by this Section, Respondent shall.fulfilf"the reqUitem.ent­
'that was the subject of the dispute in accordance with the agreement reached or with EPA's 
decision, 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_by ~ 
force majeure. For purposes of this Consent Order, a force majeure is defmed as any.bveIrt 
ansing 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 prev~nts 
perfol1JUince of any obligation under this Consent Order despite Respondent's-best efforts to 
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fulfill the obligation. Force majeure does not include financial inability to complete the 
response actions or increased cost of performance. 

62. If any 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 endangennent 
to public health, welfare or the environment. Failure to comply with the above requirements 
'shall preclude Respondent from asserting any claim of jorce majeure for that event for the period 
of time of such failure to comply and for any additional delay caused by such failure. 

63. If EPA, following consultation with the State, agrees that the delay or anticipated 
delay is attributable to aforee 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 shalt 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 aforce 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 majeure event. 

XVII. STIPULATED PENALTIES 

64. RespoDQent shall be liable for payment into the Hazardous Substances Superfund 
administered by EPA -~f the swns'set forth below as stipulated pen3.Ities for ea~h week'or part 
thereof that Respondent fails to comply with a work, .schedule or payment schedule in accordance 
with the requirements<:ontained in this Consent Order~ unless the Response Agencies detennine 
that such a failure or delay is attributable to force m;;jeure as defined in Section XVI 'or is 
otherwise approved by EPA. Such sums shall be due and payable within thirty (30) days of 
receipt of written notification 6:pm EPA specifically identifying the noncompliance and 
assessing penalties, unless Resp-dndent invokes the procedures of Section XV (Dispute 
Resolution). For failure to submit the final RD Work Plan on schedule, stipulated penalties shaH 
aCcrue in the amount of$l,OOO per day for the first 7 days and-$2,500 per day for each day 
thereafter. Stipulated penalties for aU other matters shan accrue in the amount of$1 ,QOO.OO for 
th.e-first week or part thereof, and $1,500.00 for each week or part thereof thyreafter. $tipulated 
penalties shall begin to accrue on the day that perfonnance is due or a violation occurs and 
extends through the period of correction. 
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65. The stipulated penalties set forth herein shall not preclude the Agencies frO:ID 
electing to pursue any other remedy or sanction because of Respondent's failure to comply with 
any of the terms oftrus Consent Order, including a suit to enforce the tenus of this Consent 
Order. Said stipulated penalties shall not preclude the EPA from seeking 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. Even if violations 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 perfonnance of any work required under this 
Consent Order. StipUlated penalties shall accrue during any dispute resolution period concerning 
the particular penalties 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 pr;evails 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. 

xvrrL COVENANT NOT TO SUE BY EPA 

68. In consideration of the actions· that will be perfonned 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 against Respondent pursuant to Sectio~ 106 
and 107(,) of CERCLA, 42 U.S.c. §§ 9606 and 9607(,), for perfonnance ~fthe Work. This 
covenant not to sue shall take effect upOn the Effective Date and is conditioned upon the 
complete and satisfactory p~rfpnnance by Respondc;;nt of all obligations under this Consent 
Order. This covenant not to sUe extends orily to Respondent and does not ex~d to allY other 
person. ' 

XIX. RESERX-ATIONS OF RIGHTS BY EPA AND WDNR 
-.'j 

69. Except as specifically provided in this Consent Order, nothing herein shall limit 
the power and authority of EPA or the United States to take, direct, or order all actio·ns necessary 
to protect public health, welfare, or the environment or to prevent, abate, or minilluze an actual 
or threatened release of hazardous substances, pollutants or cont:an;llnants, or haiardopg. or solid 
waste on, at, or from the Site. Further, nothing herein shall prevent EPA or WDNR from seeking 
legal or equitable reliefto enforce the tenns ofthis Consent Order, from taking other legal or 
equitable action as it deemS appropriate and necessary, or from requiring Respondent in the 
future to perfonn 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 resezve, and this Consent 
Order is without prejudice to, all rights against Respondent with respect to all other matters, 
including, but not limited to: . 

a. claims based on a failure by Respondent to meet a requirement 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); 

c. liability for performance of response action other than the Work; 

d. criminal liability; 

e. 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 iliat 
Respondent has ceased implementation of any portion of the Work, is seriously or repeatedly 
defiCient or late in its perfonnance 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 perfonning 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 l!nited 
States and the State for all such Future Response Costs. Respondent may invoke the procedures 
set forth in Section XV (DisPllt~ Resolution) to dispute EPA's detennination that takeover of the 
Work "is warranted under this Paragraph. Notwithstanding any other provision of this Consent 
Order, EPA and WDNR retain all authority and resezve ~U rights to take any and all response 
aciions authorized by law. 

"" 

XX. coViN-ANT NOT TO'SUI<; 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 employees. with r~spect to the 
Work or tliis Consent Order, including, but not limited to: ·t· 

a. any direct or indirect claim for reimbursement from the Hazardous 
Substance Superfund established by 26 U.S.C. § 9507, based on Sections I06(b)(2), \07, Ill, 
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1l2, or 113 ofCERCLA, 42 U.S.C. §§ 9606(b)(2), 9607, 961l, 9612, or 9613, orany other 
provision of law; 

h. any claim arising out oftbe 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 common law; or 

c. any claim against the United States or the State pursuqnt to Sections 107 
and 113 ofCERCLA, 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 to the reservations set forth in Paragraphs 70(b), (c), 
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 States 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 ofCERCLA, 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, 
III and 112 ofCERCLA, 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 does' 
not constitute any decision on preauthorization of funds under Section III (a)(2) of CERCLA, 42 
U.S.c. § 9611(a)(2). Respondentfurther waives all other statutory and common law claims 
against the Response Agencies, irlcluding, but not limited to, contribution and counterclaims, 
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, -finn, partnership;' 
subsidiary or corporation not a siFtory to this Consent Order for any liability it may have 
arising out of or relating in any.vfay to the generation, storage, treatment, handling, 
transportation, release, or disposal of any hazardous 'substances, pollutants, or contaminants 
found at, taken to, or taken from Operable Unit 1. 

77. Respondent speciftcally reserves all rights and defenses that it may have, 
includirtg but not limited to any rights to contest ally Findings of Fact and Conclusions of Law 
and Detenninations set forth in Sections V and VI of this Consent Order 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 se~~ review of the/~medial 
action selected in the ROD as authorized by CERCLA Section 1l3(h), 42 UCS.C.§96l3(h), . 
other than in an action brought by EPA or the State to enforce this Consent prder. 

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 
protection from contribution actions or claims as provided by Sections 113(f)(2) and 122(h)(4) of 
CERCLA, 42 U.S.c. §§ 9613(f)(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 not parties to this Consent Order for indemnification, 
contribution, or cost recovery. 

80. The Parties agree and acknowledge that the Response Agencies shall recognjze 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 shan 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'ofCERCLA, 42 U.S.C. §§ 96707 and 9613. 

XXIII. INDEMNIFICATION 

81. Respondent shall indemnify, save and hold hannless 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 andlor the State all costs incurred by the United States andlor the 
State, including but not limited to attorneys fees and other expenses oflitigation and settlement, 
arising from or on account of claims made against the United States andlor 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 Respondent nor any such contractor shall 
be considered an agent of the United States or the State. 

82. The United States and/or the State shan give Respondent notice of any claim for 
which the United States and/or the State plan to seek indemnification pursuant to this Section 
and shall consult with Respondent prior to settling su~h claim. 

'"'.. ' 

" 83. Respondent waives 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 andlor 
the State, arising from or on account of any contract, agreement, or arrangement between 
Respondent and any person for perfonnance of response actions on or relating to the Site, 
including, but not limited to, claims on account of construction delays. In addition, Respondent 
shall indemnitY and ho1d hannless 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. 

XXN. RECORD PRESERVATION 

84. Respondent shall preserve all records and documents which relate to 
implementation of the RD at Operable Unit 1 for a minimum often (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 docwnents 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 Agencies the docwnents or copies of the 
documents. 

XXV. NOTICES AND SUBMISSIONS 

85. Documents, including but not limited to reports, approvals, disapprovals, and 
other correspondence which must oe 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) 353-4213 
FAX: (312) 886-4071 
E-mail: Hahnenberg.James@~pa.gov 

with a copy to: 

Roger Grimes (C-14J) 
Assistant Regional Counsel 
U.S. Envirorunental Protection Agency 
Region 5 
77 West Jacksoli'Slvd. 
Chicago, lL 60604 
Phone: (312) 886-6595 
FAX: (312) 886-0747 
E-mail: grimes.roger@epa.-goY 
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As to the State: 

. Gregory Hill 
WDNR' Project Coordinator 
Wisconsin Department of Natural Resources 

P.O. Box 7921 
Madiso~ WI 53707-7921 
(Regular Mail) 
Phone: (608) 267-9352 
FAX: (608) 267-2800 
E-mail: hillg@dnr.state.wi.us 

As to the Respondent: 

J.P. Causey Jr. 

101 S. Webster St. 
Madison, WI 53703 
(Over-Night Mail) 

Vice President & Secretary / WTM I Company 
c/o Chesapeake Corporation 
1021 E. Cary Street 
Box 2350 
Richmond, VA 23218~2350 
Phone: (804) 697-1166 
FAX: (804) 697-1192 
E-mail: jp.causey@cskcorp.com 

with a copy to: 

Nancy K. Peterson 
Quarles & Brady LLP 
411 E. Wisconsin Ave. 
Milwaukee, WI 53202-4497 
Phone: (414) 277-5515 
Fax: (414) 203-0190 
E-mail: nkp@guarles.com 

XXVI, EFFECTIVE DATE.OF CONSENT ORDER 

86. This Consent Dii:l"er shall become e,ffective upon receipt by Respondent of the 
Consent Order signed by the Director of the Superfund Division, EPA, Region 5 and the 
Secretary of the WDNR. 

XXVII, COMMUNITY RELATIONS 

87. Respondent shall cooperate with the Response Agencies in providing RD 
infonnation -to the public. If requested by the Response Agencies, Respondent shall participate 
in the preparation of all RD infofmation disseminated to the public "pertaining to Operable Unit L 
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XXVIII. MODIFICA nON OF CONSENT ORDER 

88. In addition to the procedures set forth in Section VIII (Project Coordinators), 
Section IX (Work to be Perfonned), 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 iofannal advice, guidarice, suggestions, or comments by the Response 
Agencies regarding reports, plans, specifications, schedules, and any other writing submitted by 
the Respondent will be construed as relieving Respondent of its obligation to obtain such fonnal 
approval as may be required by this Consent Order. Any deliverables, plans, technical 
memoranda, reports (other than progress reports), specifications, schedules and attachrn.ents 
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 detennine 
whether all actions have been performed in accordance with this Consent Order, except for 
certain continuing obligations required by this Consent Order (~, 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 fonowing 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 detennination 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 not 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 Bay Site 

AGREED AS STATED ABOVE: 

WTM I Company 
(flkla Wisconsin Tissue Mills Inc.) 

BY~:~~~~~==~~, ____ ~ 
Nam: J. P. Causey Jr. \ 
Title: Vice President 

• • 
I 
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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: IlL. [~~ 
William E. MUllo, Due or 
Superfund Division 
U.S. Environmental Protection Agency 

Region 5 

DATE:-4*-3 

WISCONSIN DEPARTMENT OF NATURAL RESOURCES 

B~~-'-:--
Scott Hassett, Secretary 

DATE: 0/2 3/03 
J J 

I 
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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 

I. 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 I (OUI) 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 Deputy 

Administrator. Water Division, Wisconsin Department of Natural Resources (WDNR) and the Superfund Director 

of EPA Region 5 on December 18, 2002 and December 20, 2002, respectively? This SOW addresses only the 

Remedial Design for OUI. The Respondent shall develop the Remedial Design consistent with the ROD, the 

Consent Order to which this SOW is attached (AOC), EPA Superfund Remedial Design and Remedial Action 

Guidance, and any additional guidance provided by the Response Agencies in submitting deliverables for designing 

a remedial action for the Site. This SOW does not include implementation of the remedy. 

II. DESCRlPTION OF THE REMEDIAL ACTION I PERFORMANCE STANDARDS 

The Respondent shall design the remedy necessary to meet the Perfonnance Standards and specifications sef forth in 

the ROD for OUI, as discussed below (.bpternative CZ). The Remedial Design shall address the timing and 

sequencing of the ;emedial action to account'forthe multifaceted an:d-multi-y~ compon~ts of the re~edy: 0 

Appropriate consideration of the proitisions of the contingent ROD, and such other work as proposed by Respondent 

under the AOe. may also be incOIJlomted into the Remedial Design process. 

''Operable Unit I" or "OUI" shall mean the Little Lake Butte des Morts_reich of the Lower Fox River, as 
delineated by the Record of Decision signed by WDNR and EPA -in December 2002. More specifically, OU-l' 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 arid POG. As so defmed. OUl is depicted in Figure 7-9 of the December 2002 Final Feasibility Study. a 
copy of which is attached to the Consent Order as Attachment B. 

, 
Operable Units 3. 4, and 5 of the Lower Fox River and Green Bay Site will be addressed in a separate 

Record of Decision. 



OPERABLE UNIT 1- UTILE LAKE BUlTE DES MORTS, ALTERNATIVE C2 - Alternative C2 includes the removal of 

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

off-site disposal of the sediment 

• Site Mobilization and Preparation. The staging area for OUI 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 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 wili consist of flocculation, 

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

• .Sediment Disposal. Sediment disposal includes the loading and transportation of the sedt.ment 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 Monitoring. Baseline monitoring will include pre- and Post~remed.ial 

.Samplirig of water, sedimenh 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 modi~~.dur:ing and after conslruction, as appropriate. Institutional controls may 

include access restrictions, land use or water use re;trictions, dredging moratoriwns, fish consumption 

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

may req"iiire local or state legislative a~tion to prevent inappropriate use or develoPznent of coritaminated 

areas. 
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• Achievement of.Remedial Action Level Objective. The mass and volwne to be remediated will be 

detennined by (I) establishing a dredge elevation based on a RAL of I ppm or, if sampling conducted after 

dredging is completed shows that the 1 ppm RAL bas not been achieved, (2) by achieving a Surface 

Weighted A~erage Concentration (SWAC) of 0.25 ppm.3 

III. SCOPE OF REMEDIAL DESIGN 

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

Task 1: Remedial Design Work Plan 

Within 60 days of receiving Notice of Authorization to proceed with Remedial Design, Respondent shall submit a 

complete Remedial Design Work Plan (RD Work ~lan) to EPA and WDNR for theif review and approvaL The RD 

Work Plan shall discuss how each component of the OU! remedy will be addressed, identify tasks necessary fOf 

completing the.pre-design investigations and design work required by the ROD for OUI, and provide an overall 

management strategy for completion of such tasks. The RD Work Plan shall also include 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 authority of all organizations and key personnel involved with the design and shall include a 

description of qualifications of key personnel directing the Remedial Design, including contractor personnel. 

Respondent shall submit the RD Work Plan in accordance with Section X of the Consent Order and Section IV of 

this SOW. Once EPA and WDNR approve the RD Work Plan, Respondent shall implement the plan in accordance 

with the approved schedule therein. 

Task 2: Pre-Design Phase 

On or before July 21, 2003, Respondent shall submit a Pre-design Sampling Plan for Oul to WDNR and EPA for 

their review and approval. Among o~~r things, the Pre"design Sampling Plan will describe necessary field and 

analytical evaluations of sediment in QUI required for comp1etion of the Remedial Design. The Pre-design 

Sampling Plan will consist of the Quality Assurance Project Plan, Sampling and Analysis Plan, aild Health and 

Safety Plan. Tb'e Plan will not address baseline bathymetric and related surveys, which have been Of ~II be 

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

Response Agencies could result in an alternative RAL or SWAG 
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performed by WDNR andlor EPA. Respondent shall submit any necessary modifications to these documents for 

review and approval prior to implemenfu:ig the pre-design investigation. 

Validated sample results shall be submitted in accordance with provisions in Section X ofthe AOe. Following 

completion of sampling and validation of data, Respondent shall submit a Basis of Design ~eport for approval by 

the Response Agencies which shall include all 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 OUI 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 OUI. Presentation 

of alternative remedial measures may be made for Response Agencies' approval WIder the provisions of the 

contingent ROD. 

Task 3: Remedial Desh!:o Phases 

Following completion of the Pre-Design Phase, Respondent shall prepare construction plans and specifications to 

implement the Remedial Action at OUi as described in the ROD and this SOW. Such plans and specifications shall 

be submitted in accordance with the schedule set forth in Section IV below. Subject to approval by EPA and 

WDNR, Respondent may submit more than one set of design submittals reflecting different components of the 

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 demonstrate that the Remedial Action based 00 the final, Remedial Design will meet all 

Performance Standards. RespOndent shall meet regularly with EPA and WDNR to discuss design issues. 

If Respondent. consistent with the'ROD capping contingency, proposes to leave any capped area in pl~ as part ()f 
/ . 

the fmal remedy either based on recharacterization andlor other information, Respondent shall provide a deiaited 

submittal with technical justification supporting such a proposal to WDNR and EPA for review and approval. This 
'. 

submittal shall be consistent with ROD Sections 13.4 and 13.5 and all appropriate EPA Guidance, and in accordance 

with a schedule established in the approved RD Work Plan. 

If Respondent. based on investigation activities and assessments conducted during the design phase, pr~poses that 

alternative remedial measures be designated by the Response Agencies for any portion ofOUI, Respondent shall 

provide a detailed submittal with technicaijustification supporting such a proposal to WDNR and EPA for review 
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and approval. The submittal shall be consistent with all appropriate EPA Guidance. Approval ofthe proposal will 

require either an Explanation of Significant Differences or a ROD Amendment by EPA and WDNR before it 

becomes effective. The submittal shall be in addition to all other submittals required by this SOW, and sha!l not 

delay the submittal of other design documents. Respondent may make a submittal proposing alternate remedial 
< 

measures, and EPA and WDNR will consider the submittal, either during design or after the Final Design is 

completed, but before remedial action commences in the portion(s) ofOUl addressed by the submittal. 

A. Preliminary Design (50%) 

Respondent shall submit the Preliminary Design for DU 1 to EPA and WDNR for review and approval when the 

design effort is approximately 50% complete. The Preliminary Design submittal shall include or discuSs, at a 

minimum, the following: 

• Preliminary plans, drawings, and sketches, including 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 criteria, 

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 (Le., probing methods) and compliance with Applicable or Relevant and 

Appropriate Req~ments (ARARs); 

• Outline of required specifications; 

-";, 
• Proposed siting/locaHons ofprocesses!construction activity; 

• Mitigation Plan to restore habitats that have been physically impacted by sediment removal 

equipment or soil excavation equipment (not including the soft sediment deposits th~rru;elves); 

• Expected long-term morutoring 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 shan 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 Construction Quality Assurance Project Plan; 

• Final Health and Safety Plan; 

• Final Contingency Plan; 

• Final Sediment Removal Verification Plan; 

• Draft Operation and Maintenance Plan; 

• Capital and Operation and Maintenance Cost Estimate. This cost estimate shall refme the 

Feasibility Study cost estimate to reflect the lietail presented in the Pre-Final Design; 

• Final Project 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 

fmal project schedule submitted as part of the Final D~gn shall include specific dates for 

completion of the project and major milestones. Specific dates will assume and be dependant 

upon, a defined start date. 

C. Final Design (100%) 
,,-, 

The Respondent shall submit the FinafDesign when the design effort is 100% complete. The Final Design shall 

fully incorporate all Response Agency comments made to the Pre-Final Design and shall include reproduci.bte 

drawings and specifications suitable for,bid advertisemeot. The Final Design submittals shall include those 

elements listed for the Pre·Final Design. 
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D. Content of Supporting Plans 

I. Health and Safety Plan (HSP) 

Respondent sha1l4evelop and submit to EPA I WDNR for review and comment a site-specific HS? which 

is designed to protect construction personnel and area residents from physical, 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 

eFR §§ 1910 and 1926. 

2. Contingency Plan 

Consistent with the Consent Order, Respondent shall develop and submit to EPA I WDNR for approval a 

Contingency plan that describes the mitigation procedures it will use in the event of an accident or emergency 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 shaH 

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 local emergency squads and 

hospitals; .and, 

c. First aid medical information 

3. Construction Quality. \ssurance Project Plan (CQAPP) 

I 
Respondent shall develop and submit to EPA I WDNR for review and approval a draft CQAPP which 

describes the site specific components of the quality assurance program that the Respond.~t shall use to ensure that 

the completed project meets or exceeds~alI design criteria, plans, and specifications. The final CQAPP shall be 
.' i " 

submitted in accordance with the approved RA Work Plan schedule. The CQAPP shall contain, at a minimum, the 

following elements: 

a. Responsibilities and authorities of all organizations and key personnel invQlved in the 

construction of the Remedial Action. 
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b. Qualifications of the Quality Assurance Official to demonstrate that he/she possesses the 

training and experience necessary to fulfill hislher identified responsibilities. 

c. Protocols for sampling and testing used to monitor the remedial action. 

d. 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. 

e. 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, problem 

identification and corrective measures reports, and design acceptance reports, and final 

documentation. Provisions for the final storage of all OUI cleanup records shall he 

_presented in the CQAPP. 

4. Sediment Removal Verification Plan 

Respondent shall develop and submit a Sediment Removal Verification Plan to EPA I WDNR for review 

and approval. The purpose of the Sediment Removal Verification Plan is to provide a mechanism to ensure that 

Performance Standards for the Remedial Action are met. Once approved, the-Sediment Removal Verification Plan 

shall be implemented on the approved schedule. The Sediment Removal Verification Plan shall include, at a 

minimum: 

3. Quality Assurance Project P~ (may be part ofRA QAPP); 

Ii. H<alth ",d S,f,,> PI", Crrmy be pm ofRA HSP); ",d 

c. Field.Sampling Plan. 

IV. SUMMARY OF MAJOR ~ELIVERABLES I SCHEDULE 

A sum.m.ary of the project schedule ~~'~eporting requirem~~ for each phase of the OUI Remedial Action 

contained in !hi!! OUI RD SOW is presented below. The draft Pre-design Sampling Plan will sequence the work-so' 

that samples are firs(collected and analyzed from Deposit AlB. The portion of the design neceS"sary to: commence 

construction of the remedial action in 2004 will be ~xpedited on 3 schedule to be specified in the RD Work Plan. 
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Unless modified by the final RD Work Plan or otheIWise approved in writing by the Project Coordinators, the 

project schedule will be as follows: 

Deliverable I Milestone Due Date (calendar days) 

Draft Pre-design Sampling Plan July 21, 2003 

Draft RD Work Plan Sixty (60) days after receiving Notice of Authorization to 
proceed with RD. 

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

Monthly Progress Reports As described in the Consent Order and SOW. 

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

Basis of Design Report 'Ninety (90) days after receipt of validated data from the pre-
design investigation. 

Preliminary Design (50%) One hundred and eighty (180) days after receipt of validated data 
from the pre-design investigation or sixty (60) days after 
approval of the Basis of Design. whichever is later .. 

Pre-Final Design (90%) Ninety (90) days aftei: receipt of comments from EPA and 
WDNR on $e Preliminary Design 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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EXECUTIVE SUMMARY 

Record of Decision (ROD) for 
Operable Units I and 2 

Wisconsin DNR & U.S, EPA 

The Lower Fox River and Green Bay Site includes an appro'ximately'~9-mile stretch'ofthe 
LowerFox Rfver as well as the bay of Green Bay. The river portion of the Site extends from the 
outlet of Lake Winnebago and continues downstream' to the 'mouth of the' RiVer at Green Bay, 
Wisconsin. The Bay portion of the Site includes all of-Green Bay from th'e city of Green Bay,to 
the point where Green Bay enters lake Michigan. This Record of Oecision- (ROO) addresses 
some 'of the human health and ecological risks posed'tQ people and ecological receptors 
associated with polychlorinated 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 
ROO outlines a remedial plan t6 address a certain portion of PCB contaminated sediments'. 

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 Operable Unit 5. These Operable Units are: 

Operable Unit 1 -little Lake Butte des Morts 
Operable Unit 2 - Appleton to Little Rapids 
Operable Unit 3 - Uttle 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 
polychlorinated 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 have a 
tendency to adhere to sediment and they have contaminated the River sediments. In 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 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 mechanicaUy "dewatered" and taken to a landfill for permanent disposal. This ROD 
establishes an "action lever of 1 part per million (ppm) for this cleanup effort. [n other words, 
any sediment found in Operable Unit 1 which has a concentration of pcgs of 1 ppm or greater 
will be targeted for removal. The goal of the remedial action in Operable Unlt 1 is to reach a 
surface weighted average concentration (SWAC) of less than 0.25 ppm after dredging is 
completed. This means that the concentr<;l:tion 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 wi!! reach a surface weighted average concentration 
of 0.19 parts per mil!ion. well below the goal. By reducing the concentration of PCBs in 
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EXECUTIVE SUMMARY 

Operable Unit 1 to the SWAC level·of·below will-dramatically reduce the human health and 
ecological risk. 

-, . , . .. . 
Operable Unit 2, which IS about 20.miles in l~l1gtf). cqntain,s approximately 240 pounds of PCBs 
in 339,200 cubic yards (cy) of sedjment. A..S!9nificant.P9rtion-of the PCBs contained in this 
Operable Unit has already been removed through' the sediment removal demonstration project 
at Deposit N. The result is that in Operable Unit 2 there remain no significant (Le., greater than 
10,000 ~ubic yards) contaminatet1sediment depos:its with concentrations ,of PCBs above ~he 
action level. Mc;>reov:.er. it is contempl;itect that the farthest downstream deposit iQ Operable Unit 
2 (Oepasit DO) may be remed.iated in connection with the remedial action to,be'undertak~f:'I'in 
Operabl.e LJnit, 3 at a _later time.' Without active: remediation~ the SWAC for Operable Unit -2, 'is 
only O.61ppm. ThereJore for. Operable_ Unit 2 the ROD selectSa remedy of monitored natural 
recovery, (MNR). ,This ,remedy does notinvolve, ~e,diment removal. Rather, ,it cO:rJsists of a 
comprehensive monltorinfi-prograrn ,de,signed in part to monitOr the lev~ls of PCBs in various_ 
environment~1 compartments as th~ natural recoverY" processes work. Couplin9_thi$ MNR With 
the s.ub,stantiai up~tream d~edging remedy -in. Operable Unit 1 should result in' reduced human 
health or ecologicaf risk in Operable Unit' 2. ' 

The estimated cost for the reme~ial.actiqri in Operable Unit 1 'is $66.2 millIon and for Oper!3b1e 
Unit 2 it is $9.9 million. - " ' 
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[)eclaration for the Record ()f Decision (ROD) for 
Operable Un'its! and 2 

Wisconsin DNR & U.S. EPA 

.,Lower Fox River 
Brown, Outagamie, and Winnebago Counties, Wisconsin 

WID000195481 
December 2002 

Part 1: Declaration,for;the Record of Decision 

The' Lower· Fox River and Green Bay Site rthe Site" or "the Fox River Site") inCludes an . 
approximately 39'mile section of the Lower Fox River;- from Lake Winnebago down river to the 
mouth of the Fox' Rivep~nd aU of Green Bay (approximately '2700 square, miles in area). This 
stretch of the Fox River and Green Bay flows through or borders Brown. Door, Kewaunee, 
Marinette, Oconto, Outagamie. and Winnebago Counties, in Wisconsin. and, Delta .and 
Menominee Counties in! Michigan. The River portion of the Site has been djvidE?d into. "Operable 
Units" (OUs) OUl through au 4. and the Green Bay portion of the Site is,designated OU5 for 
purposes of Site management. The aus were selected based, at least in part, on stretches of 
the River that have similar characteristics. They are au 1 from the Lake Winnebago outlet to , 
Appleton dam; au 2 from the Appleton dam to little Rapids dam; au 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 
au 5 Green Bay. 

This Record of Decision ("this ROD") address~s the risks to people and'ecologiCal receptors 
associated with polychlorinated'biphenyls (PCBs) in aus 1 and-2; Little Lake Butte des Morts 
and Appleton to Little Rapids, respectively. PCBs are the primary fisk driver, contained in 
sediment deposits located in the River and the Bay. The implementation of the remedy selected 
in this ROO will result in rj3:duced risks to humans arid eCological receptors living in and near the 
Site. 

With the exception of continuing releases of PCBs from contaminated sediments, it is believed 
that the original PCB sources are now essentially controlled. PCBs in the River were from 
historical discharges, primarity related 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 
Ii:?t 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 S'ite. This decision document was 
developed by WDNR for aus 1 and 2 of the Fox River Site, pursuant to WDNR's authority 
under Ch. 292, Wisconsin Statutes. EPA has concurred and has adopted tbis ROD for the Fox 
River Site, as provided for in 40 CFR § 300,515(e), 

This ROD was written in accordance wiUi~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 CFR .part 
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Declaration for the Record of Decision 
Fox River and Green Bay au 1 and au 2 

300. This decision is based on 'information ,contained. in the Administrative Record for this Site. 
This ROD is consistent with the findings of the National Academy of Sciences' (NAS) National 
R~search Council report entitled A Risk Managemimt Strategy for PCB-Contaminated 
Sediinents and EPA po1icy. ' '. 

ASSESSMENT OF THE SITE 

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

DESCRIPTION OF THE SELECTED REMEDY 

The objectives of the response 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 :response actions that will address' PCB "contaminated' sediment in the Site's OUs 1 
and 2. The WDNR and EPA (Agencies) believe the remedial actions outlined in this ROD, if, 
property, implemented; will result 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 PC~s from the Fox River to Green 
Say. 

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 au 1 using 
environmental dredging techniques that minimize adverse environmentai impacts. The 
selected remedy calls for de-watering and stabilizing the dredged sediment and disposing 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, WONR and EPA ma'y 
utilize vitrification of dredged contaminated sediment, as an alternative 'to off-site disposal at 
a licensed facility, if this is determined to be practicable and cost effective. 

• The use of natural recovery processes and tTIonitoring for au 2, with the possible exception 
of deposit DO. A final decision on deposit 00 will be made when the. ROD for OU 3 is 
issued. 

• Monitored Natural Recovery (MNR) of the residual PCB contamination remaining in dredged 
areas and undisturbed areas until the concentrations of, PCBs-in fish tissue are reduced to 
an acceptable level. Fish consumption advisories and fishing restrictions will remain in 
place until acceptable PCB levels are achieved. 

• A long term monitoring program (water, sediment and tissue) throughout the OU 1 and ~ to 
determine 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. It is protective of human health and the environm-ent, complies with 
federal and state applicable or relevant and appropriate requirements, and is cost effective. The 
selected remedy utilizes permanent solutions and alternative treatment technologies to the 
maximum extent practicable. It 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 River and Green Bay au 1 and au 2 . . 

With respect to the portions of the Fox River addressed in this Record of Decision, some PCB 

concentrations create a risk in the range of 10-3 or more, thus "qualifying" those sediments to 
be a principal threat waste. The preference for treatment 'applies to -these partiCUlar sedim£mts. 
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 PCf;:! concentrations. -Nevertheless, at the conclusion of the_ OU 1. 
remedy the principal-threat 'wastes will have -been removed from OU 1 and deposited in '8 
landfill. In so doing, ti;l5l: mobility oOhe principal threat wastes will have been greatly reduced. 

Because the selected .remedy will result in hazardous substances remaining on the Site above 
levels that allow unlimited use and unrestricted exposure, five-year reviews will be conducted. 

DATA CERTIFICATION CHECKLIST 

The following infonnation is in the Decision Summary section of this ROD. Additional 
information is in the Adininistrative Record file for this Site. 

• Chemicals of concern and their respective concentrations - Sections 6 and 8 
• 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 materials 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 available at the Site as a result 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-ofts with respect to 

the balancing and modifying criteria) - Sections 11 and 14 

/~g/~ 
Date e Baker, Deputy Administrator. 

Water Division 
Wisconsin DNR 
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Dtic/ara/fon (or /h& Recani of Decillfon 
Fox River end Green Boy OlJ f and OlJ 2 

By signing this ROD, U.S. EPA Raglon8 5 concurs w"~ the selooted remedy. 

Dal. 
1.L.£/:Jr~. 
Wifiam E. Muno, DIrectOr 
Superfund Dlvl8lon 
U.S. EPA - Region 6 

ll::>!! No.UUl P.UL 

A.o 

~ 

,,~ 

'~ 
" 

'il:~ 

n , 

n 
D '1'-

TI 
tl 

D '; 

n i~ 

n t 

D 
] 

1 
1 'c' 

J 
I 
l 

, I 
I 

c" 

] 
[) 



i 

I 

I 

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

SUPERFUND RECORD OF DECISION (ROD) 
for Operable Units I and 2 

Wisconsin DNR and U.S. EPA 

Lower Fox River 
Brown, Outagamie, and Winnebago Counties, Wisconsin, 

CERCLIS 10: WID000195481 
December, 2002 

Part 2: Superfund Record of Decision 

1. SITE NAME, LOCATION, AND BRIEF DESCRIPTION 

1.1 Site Name and Location 

The lower Fox River and Green Bay Site is loea,ted in Northeast.Wisconsin (in Brown, Door, 
Marinette, Oconto, Outagamie, Kewaunee, ami Winnebago Counties), and the Eastern portion 
of Upper Peninsula of Michigan, (in Delta and Menominee Courities). The lower Fox River 
flows northeast from lake Winnebago for 39 miles where it discharges into Green Bay. Green 
Bay is approximately 119 miles long and is, an average of 23 miles wide (Figure 1). 

The lower Fox River and Green Bay have been divided into 5 Operable Units (OU) by WDNR 
and EPA For purposes of the RifFS, 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. Each of the River reaches has been deemed a separate 
Operable Unit (OU 1 through OU 4), while all of Green Bay has been designated a single 
Operable Unit (OU 5). An Operable 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 Hay zones, and 
corresponding Operable Units are: 

1. 
2. 
3. 
4. 
5. 

OU 1 - Little Lake Butte des Morts River reach 
OU 2 - Appleton to Little Rapids River reach 
OU 3 - little Rapids to De Pere River reach 
OU 4 - De Pere to Green Bay River reach 
OU 5 - Green Bay 

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 reduction will occur more 
quickly in OU 1 due to active remediation of that Operable Unit. 

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 oy 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 the 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 Oeposits and Operable Units 

N - + 
The Lower Fox River is the primary tributary to Green Bay, draining approximately 6,330 miles2

. 

The River's elevation drops approximately 168 ft between Lake Winnebago and Green Bay. 
Twelve dams and 17 Jocks 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 to less than 10 ft, and, in the case of Little Lake Butte des Morts (LLBdM), 
water depths range between 2 and 5 ft except in the main channel. The main channel 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: ~iver mouth. Mean annual discharge is 
approximately 4,237 cubic feet per second '(cfs). The recorded maximum daily discharge of 
24,000 cfs occurred on April 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 
f/s. 
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Fox River and Green Bay ROD for au 1 and au 2 

OU 1 is identified primarily as Little lake Butte des Morts and extends from ~ake Winnebago to 
the Appleton dam for a distance of approximately 6 miles~ This reach Jncludes ,sediment 
deposits,A though H andPOG. OU 2 extends from the-Appleton dam to little Rapids dam for a 
distance of approximately 32 km (20mi). This reach includes sediment deposits I thr?ugh DO. 

1.3 L~ad Agency 

The Wisconsin Department of Natural Resources (WDNR) is the ,lead agency for this project., 
The United States Environmental Protection Agency (EPA), thesupport.agency, has worked 
jointly with WDNR in the development of this ROO and concurs with-the decision described 
herein. 

2. SITE HISTORY AND ENFORCEMENT ACTIVITIES 

2.1 Site History 

The Fox River Valley is one of the largest urbaniied-regions in the state of Wisconsin, with a 
population of approximately 40"0,000. The Fox River Valley has a significant concentration of 
pulp and paper industries, with 20 mills located along or near the Lower Fox River: Other 
important regional industries include metal working, printing, food and bev.erages, textiles, 
leather goods, wood products, and chemicals. In addition to- heavy industrial land uses, the 
region also supports a mixture of agricultural, residential, light industrial, arid conservancy uses, 
as well as wetlands. For investigative purposes, the Site is defmed as the 39 river mil~s of the_ 
lower Fox River and Green Bay to a line that extends between Washington Island, Wisconsin, 
and the Garden Peninsula of Michigan. 

Problems related to water quality have been noted and measured in the lower Fox River and 
lower Green Bay almost since the area was settled. Water quality studies were initiated in the 
early 1900s and have been conducted almost annually since. <Between the early 1930s 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 levels 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 pulp and paper mills and municipal sewage 
treatment plants. 

In large part because of the federal Clean Water Act (1972), over time improved waste 
treatment systems began operations. As part of this effort, WDNR developed and implemented 
a Waste Load Allocation system to regulate the discharge of oxygen-demanding pollutants from 
wastewater treatment plants. Fish and aquatic life 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 population. Species sensitive 
to water quality, such as lake trout, which were absent since the late 1800s or early 1900s, have 
been found in the River since 1977. These improvements resulted in a large part from a 
substantial reduction in organic wastes discharged into the River . 

. ;/~ 

With the return of the sport fishery, human use of the River and Green Bay has also returned. 
Recognizing concerns about potentia! health impacts of PCBs in the environment and their 
bioaccumiJlative properties, WDNR began routinely monitoring contamination in fish in the early 
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Fox River and Green, B~y ROD for'OU 1 and OU 2 

1970s. Significantly elevated levels of PCBs were detected in all species of fish and all DUs. 
Measured concentrations of PCBs in fi$h were (and remain) 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 1976 and 1977 by WONR and tne state of Michigan:, 'respectively. Fish consumption 
advisories remain in effect today. WONR has continued to collect data on contamina.nt 
concentrations in fish tissue since that time. . 

PCB Use in the Lower Fox River Valley 
The princip?1 source of Polychlorinated-Biphenyls (PCBs) 'in the lower-Fox River and Green 
Bay is from the manufacture and, recycling of carbon less copy paper. The former National Cash 
Register Company (NCR) is credited'with inventing carbonless-copy paper. The method used 
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 th~ capsules and anow 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 m~de with PCB.:.containing coating emulsions. 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 prin-ted on. carbonless copy paper. 
With increased production of carbonless-copy paper, PCBs began to appear in many types of 
paper products made using recycled carbonless copy paper. As documented-in an EPA report, 
nearly all pap,er products contained detectable levels of PCBs by the late 1960s. During this 
time period, other Fox-River Valley paper mills also began recycling wastepaper laden with 
PCBs. Evidence of PCBs in paper products includes studies conducted by tlie Institute of Paper 
Chemistry to determine the rate at which PCBs migrated from paper container materials to the 
food products contained in them. 

The production of carbonless copy paper was discontinued after 1971 because of increased 
concern about PCBs in the environment. During the period of use (1954 -1971) an estimated 
13.6 million kg (30 mi!!ion Ibs.) of emulsion were estimated to be used in the production of 
carbonless copy paper produced in the Fox River Valley. PCBs were released into the lower 
Fox River in discharge water from several facilities. By analyzing purchase, manufacturing, and 
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. 
Ceasing production of carbonless copy paper and the wastewater control measures put in place 
by the Clean Water Act were effective in eliminating point sources. Non-point sources, such as 
PCB contaminated groundwater plumes, are not known to exist from any of the potentially 
responsible parties' sites. 

2.2 Actions to Date 

To date seven companies have been identjfied and formally notified by the governmental 
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 'referred to as the Fox River Group (FRG). 

EPA's proposed inclusion of the Lower Fox River and Green Bay Site on the National Priorities 
List (NPL) defines the Site as the Lower Fox River from the outlet of Lake Winnebago to a point 
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Fox River and Green Bay ROD for OU 1 and au 2 

in Green Bay 27 miles from the Rivermouth~ That Site is officially called the Fox-River NRDA 
PCB ReleasesSite in the proposed NPl listing. This Site, for thepurpose of the RIIFS and 
Proposed Plan, inCludes the 39 miles of the Lower Fox River and all of Green Bay. The federal 
truste~s conducting a Natural Resource Damage Assessment (NRDA) have defined the Site 
somewhat differently from the proposed listing to include all of Green Bay and nearby areas of 
Lake Michigan. ' 

With the finding that PCBs released into the'Lower Fox River were appearing at harmful levels' 
to human health ahd ''the environment, several cooperative efforts were initiated to document 
residual PCBs in the sediments. and the fate, transport, and risks of PCBs within' the Lower Fox 
River and Green Bay. In 1989/90, following recommendations made in the Green Bay Remedial 
AcUon Plan, EPA and WDNR began a comprehensive sampling program of sediment, water, 
and biota in the Lower Fox River-and Green Bay'for use in the ,Green Bay Mass Balance StUdy 
(GBMBS): . 

The GBMBS was a'-pilot project to test the feasibility of using a mass balance approach for 
assessing the sourceS and fates of toxic pollutants spreading throughout the food chain. The 
objectives of the GBMBS were to: 

1. ,Inventory and map PCB mass and contaminated sediment volume; 
2. Calculate PCB fluxes .into and out of the lower Fox River and "Green Bay by evaluating 

Lake Winnebago, point sources, landfills, groundwater,atmospheric contributions, and 
sediment res us pension; 

3. Increase understanding of the physical, chemical, and biological 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 remedial 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, landfi!!s, groundwater. and the atmosphere is insignificant in 
comparison to the PCBs originating 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, including fish, birds, 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 Butte des Morts, water in the River 
exceeds state water quality standards. During the GBMBS, the lowest water column 
concentration (5 nanograms per titer [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 watt;'r column. These higher flows resulted in PCB 
concentrations that exceeded standards .. "by a factor of almost40,OOO. The GBMBS also 
documented that more than 60 percent of PCB transport occurs during the relatively short time 
wben River flows are above normal. Movement of PCBs in the water column extends 
through~ut Green Bay, with some PCBs from the Lower Fox River ultimately entering Lake 

Page 50r9? 



fox River and Green Bay ROD for OU 1 and OU 2 

Michigan proper. The"GBMB8 also documented 'hat'"a considerable amount of PCB -is los't to 
th~ atmosphere from the surface of the water in the River and Bay. 

EPA's Great lakes National Program Qffice·(GLNPO) initiated a similar mass balance study for 
all of 1.ake Michigan. the Lake Michigan Mass Balance St~dy(LMMBS)_ To accompli~h 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 r;ontribution to poUutant lo~aQing in'lake Michigan. It is 
estimated that each day. up to 70 percent ptthe PCBs entering Lake Michigan via its tributaries 
are from the Lower Fox River. 

In '1993, a group .. of paper mill$ approached WDNR to establish ,a cooperative, process fqr 
resolving the contaminated sediment issue. The outcome was formation of the Fox River 
Coalition, a private-public partnership of area businesses, state and local officials, 
environmentalists, and others committed to improving the quality of the Lower Fox River. The 
Coalition focused on the technical, financial, and aoministrative issuj3s -that would need to be 
'resolved to achieve a whole River cleanup. 

The Coalition's first project was an RifFS of several sediment deposits upstream of the De Pere 
Dam. The sediment deposits targeted for the Coalition's RifFS were selected alter all the 
deposits had been prioritized based on their threat. and contribution to the contarTlinant 
problems. Previous studies on the River had focus'ed only on th-e nab,Jre and extent of 
contamination. The Coalition's RifFS first confirmed the nature and extent·of the contamination 
within each deposit, then evaluated remedial technologies for cleaning up two of the deposits. 

The Coalition also undertook a project to more thoroughly inventory 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 possible to 
prioritize areas of sediment contamination. much as had previously been done for areas 
upstream of the De Pere Dam. 

Following completion of the Coalition's RifFS for the upstream sites, the Coalition selected 
Oeposit 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 implementing the Deposit N pilot 
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. This is a separate, but related 
process to the remediation consideration discussed herein. 

In January 1997, the WONR and the FRG'srgned 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 River and Green Bay RODJorOU 1'and au 2 

Fox River and portions of Green Bay on·the NPL,- a list of the nation's hazardous waste sites 
eligible for investigation and cleanup- urider the federal Superfund program. The state indicated 
its opposition to listing-the River as-a Superfund site. Federal, state, and tribal officials 
subsequently signed ,an agreement ,on July 11, 1'997 te share their reseurCes in developing a 
comprehensive 'Cleanup and restoration plan fer the Lower Fox River and Green Bay; EPA 
formally proposed listing of the Site to the National Priorities List in the Federal Register on July 
28.1998. 

In Octaber 1997, the FRG'subn'litted an offer to canduct an- RifFS 'On the Lower Fox River. An 
RifFS-is the first-step in the federal process'initiated by EPAto assess current-health risks and 
evaluate potential remediation methods. Following unsuccessful attempts to negatiate this wark 
activity with the FRG, EPA delegated the lead role for the Site ta WDNR and helped craft a 
scope' .of work and cooperative agreement with WDNR for -completing the RIIFS. WDNR. EPA, 
USFWS, NOM, and the Menominee and Oneida Tribes worked in close coaperatian t6 'guide, 
review and issue the RIIFS. Two draft documents were released for public comment (1999, 
2001) . .camments received from the PRPs, the public, and independent peer review 
committees were incorporated into the Final RifFS. 

Deposit N 

In 1998 and 1999. the WDNR and EPA-GLNPO sponsored a project to remove PC8-
cantaminated 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 appartunity for public: outreach and educatian on the subject of 
environmental dredging, ~s well as the actual removal of PCBs from the River system. Deposit 
N, lacated nearLitUe Chute,and Kimberly, Wisconsin, covered approximately 3 acres and· 
cantained about 11,000 cubic yards (cy) of sediment. PCB concentratians were as high as 1-86 
milligrams per kilogram (mg/kg). Of the 11,000 cy in Deposit N, about 65 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 cyaf 
sediment from Deposit 0, another contaminated sediment deposit adjacent to Depasit N. 
Monitoring data showed that the River was pratected during the dredging and that wastewater 
discharged back to the River complied with all permit conditions. The_project met the design 
specifications for the removal, such as the volume of sediment removed, sediment tannage, and 
allowed thickness of residual sediment. It shau!d be noted that tile project's goals were to test 
and meet the design specifications and focus on PCB mass removal, not to achieve a 
concentration-based,c1eanup, i.e., removal of all PCB-cantaminated sediment above a certain 
cleanup leve\. 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 Fox 
River, for the winter construction necessary to meet an accelerated schedule. and for late 
season work in 1998. 

Fox River Group Demonstration Project 

As part of the January 1'997 agreement between the FRG and the State of Wisconsin, the FRG 
agreed to make available a total of $10 million for a number of projects. One of these was a 
sediment remediation project for which the objective was to design, implement, and monitor a 
project downstream of the De Pere Dam. The project was intended to yield important 
information abaut large-sca!e sediment restoration projects in the lower Fox River. Th.e 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 endS7 (SMU 56/57) as the project site. 
Contractors and consultants, under contract to the FRG;,designed and implemented the ?rojecl. 
Dredging at SMU ,56/57. began on August30, 1999.: Dewatered sediment,was trucked to '8 ' 

landfill owned and operated by Fort James CotporatioR(now, Georgia Pacific). _ B;ec3:use, of cold 
weather and ice,-dredging ceased on December 15,,1999, after approximately 31 ,35Q cyof 
contaminated sediment containing more than t,400'pounds of- PCBs were removed (rom the 
River. 

At the time this projectwasha1ted for the first year, SMU 56/57 ,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 porticns of the dredged area. Despite this, the 
project provided 'instructive experience, concerning hydraulic_dredging. Building on the 
succeSSeS ofthis project, Fort James (now- Georgia: Papi~c) WQrked' cooperatively with WDNR 
and EPA in the spring of 2000 to-,complete the SMU 56/57 project. (See description Of this 
enforcement agreement in Section 2.3, below). The sediment volume targeted Jor'removal in, 
2000 was 50,000 cy. The additional volume of sediment'femoved-,fromSMU 56157 in 2000was 
50.316 cy, which was transported to the same Fort James landfill following dewatering. 
Approximately 670 pounds of PCBs were removed from SMU 56/57 during the 2000 project 
phase. Overall, the 1999 and 2000 efforts at SMU 56/57 resulted in the removal of 
approximately 2,070 pounds of PCBs from the River. The 2000 project phase met all goals set 
forth in the Administrative Order By Consent, and also met or exceeded·,the project's operational 
goals for removal rates, dr~dge slurry-solids, filter cake solids,_and production rates that were 
set forth for the original 1999 FRG project. 

In February 1999 .. WDNR released a draft RIJFS for public review:and comment. The draft RIIFS 
was released to solicit public comment early in the planning process, to. better evaluate public 
acceptance;- and to assist WDNR and U.S. EPA in selecting a de'anup alternative having the 
greatest public acceptance. 'Comments were received from other governmental agencies, the 
public, environmental groups, and private sector corporations. These comments were used to 
revise and refine the scope of work that led to the RIIFS and Proposed Remedial Action Plan 
(PRAP) released for public comment in October 2001. 

2.3 Enforcement Activities 

The work described above'on SMU 56/57 was conducted from July to November 2000, under 
an Administrative Order'By Cons'ent (Docket No. V-W-OO-G-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 oversight from both WDNR and EPA. 

An interim Consent Decree settlement was reached with Appleton Papers/NCR (API/NCR), with 
the Court entering the Oecree on December 10, 2001. Under this agreement, API/NCR agrees 
to provide $10 million a year for both remediation and restoration work '(under the-NRD 
process), with projects determined by the Intergovernmental Partnership. In relurn, the 
Intergovernmental Partnership agree to not order API/NCR to do remediation or restoration 
work on the River for the 4-year life of the agreement. 

3. COMMUNITY PARTICIPATION 

3.1 Public Participation 

The community/public participation activities to support selection of the remedy were conducted 
in accordance with CERCLA § 117 and the NCP § 300.430(1)(3). 
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Fox River-and Green Bay ROD for au 1 and au 2 

More than 100 PeQple were interviewed in late 1998 and early 1999 to develop. the Site's 
community involv?ment plan (CIP). Re$igents.- tribai members. ~Iected offiCials, business. 
organizations, IOGal health staff, and environmental groups rrom th~ ,affected cOffi,munities 
discussed their concerns af1d those discussions are inciuc;fed in the ~IP. In' additiql"!. an 
extensive profile of each municipality and reservation, ~s weU as history of the River. "was 
completed for the CIP. The CIP was placed in the informa'tion r~positori~s for the Site in 2001. 

The information ,repOSitories are located at the Appleton Public Library; Oshkosh Public Library; 
Brown County library in Green Bay; Door County library tn Sturgeon- Bay; and Oneida 
Community library. Five,additionallocations, at the Kaukauna._ Little Chute, Neenah, De Pere 
and Wrightstown Public l-'ibr~ries, still maintain. a fact sheet file, a,l~ough they are no longer 
information repositories .. 

EPA awarded a $50,000 Technical Assistance Grant to the Clean Water Action Council 
(CWAC) in 1999 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 fulfill its obligations, 
-CWAC developed a web site. printed flyers and bumper sticJ<:ers. paid for ne'l{spaper ads and 
paid technical advisors to_review EPA and WONR-generated documents. 

WDNR and EPA held numerous public meetings and availability s~ssions be-ginning in summer 
1997 to explain how and why the Site was proposed for the Superfund NPl. In February 1999, 
a draft RifFS (which did not identify a specific selected remedy) was released with a 45-day 
public comment period, which was extended an additional 60 days. Prior to and after the 
release of the oraft RIIFS, WDNR and EPA provided for extensive' cbmmunity and ,public 
participation, and k~pt residents, local government offiCials" envir?nmeDtal organization~ and 
other interest groups appriSed of the steps of the process. Well-aUended'public meetings', sma!! 
group dis~ussions, meetings and presentations for local officials, and informal open houses 
continued through 2001. 

The pU,bUc meetings and proposed plan availability were announced to the public at a press 
conference on October 5, 2001, and received extensive covera,ge through TV, radio and 
newspapers news stories. The draft-RifFS and p'roposed plan were formally presented at public 
meetings held on October 29, 2001 in Appleton 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 announcing 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 transclibed; The written transcripts of the public meetings are available in the 
information repositories; the administrative record and on the WDNR lower Fox Riverweb 
page. 

More than 20 public meetings and availability sessions have been held regarding the project. 
Cleanup and restoration activities, the status of pilot projects, fish consulJ1ption advisories, and 
the February 1999 draft RifFS 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 60 presentations to interested organizations 
and groups. In addition, WDNR, EPA an.~Uheir intergovernmental partners publish a bimonthly 
newsletter, the Fox River Current, which is mailed to over 10,000 addresses. To date, 23 issues 
of the Fox River Current have been published. 
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COpies of the var,ious supporting reports and the proposed plan were made available to the 
public duling a public comment peliod that began on October 5, 2001 and concluded on 
January -22,2002. Approximately 4,800 written comments were received via letter, fax and e­
mail. A copy' of th'e Responsiveness-Summary"for these comments is attached to this ROD .. 
Originally. the comment period was for'60 days. ending -on Oecember 7; '2001.- The i 

announcel1:ierit of the extension 'Until Jan-uaey 22- was published-through newspaper 
advertisements and news rete'as-es on October 25, 2001~ Newspaper advertisements were 
pl3:ced in the Green. Bay Press Gazette and the Appleton Post Crescent announcing the 
availability of the plan and-its supp6'rting documents, and a- brief summary of the plan in the 
information repositories. The proposed plan, the_ 'RifFS and other supporting documents 
containing inforrriation upon which the proposed alternative was based were also made 
available on the"lnternet at www.dnr.state.us/otg/water/wmllowerfoX/index.html-and at the EPA 
Region 5 web site. All documents were also available as part of the Admin'istrative-Recotd 
housed at WDNR offices in Madison, Wisconsin and Green Bay, Wisconsin and at the EPA 
Region 5- office in Chicago, Illinois. 

4, . SCOPE AND ROLE OF RESPONSE ACTION 

As with many Superfund sites, the problems, at the Lower Fox River and Green Bay Site are 
complex, As.a result, WDNR and EPA organized the Site irito five OUs described in Section 
1.1,above. -

The Proposed Plan, _issued October 2001.,recommended a ,cleanup plan_for all five Operable 
Units at the Site~ However, a,t this time, WONR and EPA'are issuing a ROD for the-Fox'River 
OUs 1 and 2 only.' WDNR and EPA expect to issue a '~OD'-for OUs 3, 4 and'$. at a later date. 

The reasons for'issuing a ROD at this time for only aus -1 and 2, and not for DUs 3~ 4' and 5, 
are as follows: 

• OU 1 and 2 represent a smaller portion of the area within the Fox River wh"ere remediation is 
necessary. These tWo Operabl~ Units represent approximately 6.5 percent of the PCB 
mass and 18 percent of the sediment volume in. the Lower Fox River. Consequently, these 
two Operable Units represent a more manageable project than conducting all of the 
remediation at one time. 

• Provide a ph?sed approach to the remedial work. Work on upstream areas, OUs 1-2 can 
start before trye downstream areas, aus 3, 4, and 5. This is consistent with the EPA policy 
Memorandum by Marianne Horinko, "OSWER Directive 8258.6-08, Principles for Managing 
Contaminated Sediment Risks at Hazardous Waste Sites,'; dated F'ebruary 12, 2002. 
Principles,described in this memorandum include, UControl Sources Early," and uUse an 
Iterative Approach in a Risk_Based Framework." Additionally, the NCP'states a(300 CFR 
Section 430(a}(1}(ii}: 

"PrografJ1 Management Principles. EPA generally should consider the 
following general principles of program management during the remedial 
process: 

Sites should generally be remediated in Operable Units when •... phased 
analysis and response is necessary or appropriate given the size or 
complexity of the site .... " 

• Planning for OUs 3, 4, and 5 may benefit from knowledge gained on the OUs 1 and 2 
project. 

Page 1Oof97 

" : i 
,', j 

f] 

') 
'.;--

'] , 

J 

J 
] 



( 

I 

'Fox River and Green Bay RODJor-oI,J-1 a,nd au 2 

The primary objective of this response action is to' address the risks to hurn~n.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 sepiments, in the waterco.lumn and in the 
fish. Removal of the PCB-cqntaminated sediments wjll resul~ ie) reduced PC'S concentrations in 
fish tissue, thereby accelerating the reduction in future human health and ecological risks. In 
additio.n, by addressing the sediments, the remediation will control a source of PCBs to 'the -' 
water column, which contributes to fish Jissue concentratiens and transports PCBs into 
dewnstream re,aches of the River, Green Bay, and eventually to Lake Micfiiflan. 

5. PEER REVIEW 

To. ensure _the credi~ility of the scjenti~c work conducted durif!9_the Remedial 
Investigation/Feasibility Study (Ri/FS), EPA conducted both-forms 'of-peer' involvement: peer' 
input and peer review. Peer input was cenducted through internal Agencyreviews, and reviews 
by other agencies and Tribes. Peer review was also conducted, in accordance with EPA 
guidance eutlined in the Peer 'Review Handbook (dated December 1998, upda,ted December 
2000). The peer review was conducted by, independent experts who were unaffiliated with EPA, 
WDNR, the FRG er other Site stakeholders, and was undertaken on seme of the major scientific 
aspects that form the basis for this decision. 

Two. separate EPA-spensored pe~r review panels were cenvened. The review process 
consisted of each panel conducting an independent review by three panel members, with 
technical and administrative support by an EPA-centractor. The EPA contractor was 
responsible fer convening the panels, censistent with the Ucharge" 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 previde an independent analysis and com ment on key 
documents and issues related to. develepment ef a propesed remedy. Specifically, the panels 
were asked to evaluate: 

• Adequacy of data-considered in the 1999 Draft Lower Fox, River Remecliallnvestigation, 
relative to quality and quantity (RI Panel), and 

• Natural recovery and environmental transfermation, Le., biological breakdown ef PCBs (FS 
Panel). Natural recovery was defined by the panel as naturally occurrin 9 physical, chemical, 
er biological processes that reduce the risks associated with contaminants in sediments 
overtime. 

Each peer review panel was asked to address ,specific questions (Le., the 'charge") regarding 
the report being reviewed, including key controversial issues identified by EPA The RI and FS 
panels issued reports Octeber 7. 1999, and September 28, 1999, respectively. 

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

• Data are adequate to. determine the distribution of contaminants (Le., it can be decided 
where cleanups should take place), if all data sources are considered (i_e., the R! does not 
provide a cemplete record). 

• Data frem all available sources are adequate te,suppert identification and selection of a 
remedy for these technologies (e.g., dredging and capping) that have been used en a large 
scale at other, similar sites. Data areJosufficienl for developing in situbio-technologies that 
may be applicable to the Site. "-

• Substantial improvements or additions to the existing data set are not ifldicated. 
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• The Draft FS-should more fully evaluate natural recovery of sediments as a remedial 
alternative in comparison with other remedial-optiOns. 

• The, technical ba~is ~of. the natural recovery analysis needs .to be described in more detail to 
permit a revi~w of the methodology used and to assess- confidence in natural recovery 
predictions. 

In the 2001 draft RI and FS and the Proposed Plan, WDNR 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 pplicy, although they may not have conformed to all 
aspects of the peer review process 'and documentation. These -reviews 'consisted 'of the 
follqwing analysis for the'Fox River: 

., F~te and transport and bio-uptake modeling evaluations by WDNR and the FRG; 
HUman Health Risk Assessments by WONR and the FRG • 

• E<;ological Risk 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 RIIFS, which was a significant part of the basis 
for the Proposeq Plan:. 

6. SITE CHARACTERISTICS , . 

6.1 Conceptual Site Model 

] 
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The conceptual site model for the Fox River PCBs Site describes the source to receptor _ I 
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). l 
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 model, historical PCB releases were from paper manufacturing and 
recycling facilities that discharged into th~ Fox River. Although current releases are ._1 
insignificant,_historical releases were from discharge of wastewater containIng -PCBs. 
Contaminated sediment "hotspots" contribute tb 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. unless 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_,Bxpose 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 

Page 120(97 



I 
I 

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

are redistributed. This redistribution may be tocal 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.g., floods) further increase 
the bioavailability 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 exposure route 
for the Site. Receptors include hUmans (e.g., anglers and their families), piscivorous (i.e., fish 
eating) fish, pisci~orous birds (including threatened and endangered spec,e~) and mammals. 
Additional information on the human and ecological receptor populations is provided in the risk 
section (Section 8) of this document.· . 

Figure 2 Human Health Site Conceptual Model 
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Fox River and Green Bay ROD for OU 1 and OU 2 

Figure 3 Ecological Site Conceptual Model 

6.2 Results of the Remedial Investigation 

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 geology, which create complex environmental setting with varying 
levels of PCB contamination, 

6.2.2 Summary of Sampling Results 
WDNR's RiffS evaluated data from numerous prior investigations 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 plan 
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 cov.ers analysis of sediment, water, air, and 
biota (e.g., fish and wildlife tissues). 

6.2.3 Nature of Contamination 
Contaminants representing the primary risk driver studied in the RifFS are, by definition, 
polychlorinated biphenyls. PCBs consist of a group of 209 distinct chemical compounds, known 
as congeners, that contain one to ten chlorine atoms attached to a biphenyi molecule, with the 
generic formula of C12H{1Q-x}CI x, where x is an integer from one to ten. HomolOgue groups are 
identified based on the number of chlorine atoms present. For example, monochlorobiphenyls 
contain one chlorine atom, dichlorobiphenyls contain two chlorine atoms, and trichlorobiphenyls 
contain three chlorine atoms. Some PCS"congeners are structurally and toxicologically similar 
to dioxin (sometimes called dioxin-like PCBs). 
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Commercially manufactured PCBs consisted of complex mixtures of congeners, known under 
various tr<;lde names. These PCBs were. marketed under the-general trade name "Aroclors.'" 
About 140 to 150 different congeners have be'en identified in the various commercial Aroc!ors, 
with about 60 to 90 different congeners pressnnn each individual Aroclor. 

The polychlorinated biphenyls (PCBs) used in the production of carbonless copy pa~r by paper 
manufacturing facilities on the Fox River from 1954 to 1971._ consisted largely of the Aroclor . 
identifi~d as "1242." 'C<;l;rbonless copy paper pro.duced during this'-time contained approximatefy 
3.4 percent PCBs by weight. 

Other GQntaminants of potentipl concern (e.g .• mercury. lead. arsenic, dieldrin; DDT/DOE/DOD, 
furan. and -dioxin) are also present, but are not significant risk drivers due to relatively low 
concenlrations. ' . 

Sources 

Twenty paper mills are located afong the portion of the Fox River included in the Site. Among 
that group of companies, six engaged in the production or de-inking of carbonless copy paper 
containing PCBs., As a result of those processes, these mills discharged PCBs to the Lower 
Fox River ~ It is estimated that the wastewater <;Iischarged by the paper mills either directly or 
indirectly (through publicly owned treatment works) into the Fox River released an estimate!;! 
690,000 pounds of PCBs into the lower Fox River. 

Contaminated Media 

Sediment 
Much of the volume of PCBs discharged into the lower Fox River: 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, continuous 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 variable. Table 1 summarizes the 
distribution of PCBs within au 1 and au 2 sediments. 

Table 1 PCB Distribution in the Lower Fox River DUs 1 and 2 

Sediment PCB Mass 'PCB Mass- in River Reaches Volume' 
(cy) . (kg) Top 100 em (%) 

OU 1- little Lake Butte des Morts 2,200,400 1,849 98% . 
OU 2 - Appleton to little Rapids 339,200 109 100% . 

Transport of PCBs in Fox River 
Contaminant fate and transport in the Lower Fox River and Green ~ay are largely-a function of 
deposition, suspension, and redeposition of the Chemicals of Concern (COC) that are bound to 
sediment particles. The organic COCs (PCBs, pesticides) exhibit strong affinities for organic 
material in the sediment. The ultimate fate and transport of these organic c6rnpounds depends 
significantly on the rate of flow and water velocities through the River and Bay. More sediment 
becomes suspended and transported do»,pstream during high-flow events like storms and 
spring snowmelt. 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 fmm Lake Winnebago and 40 ,kilograms 
(88 pounds)/year are resuspended and transported.from little Lake Butte des Morts to,OU.2 
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(Little Rapids Reach). An estil]lated 64 kilograms (141 pounds )Iyea( migrate f(Om OU 2. 
downstream. This estimate, does not consi~er r~moyal of the Deposit N C?f. for po~sibre ,action,S 
for Deposit DO. Other rnod~s of contaminant transport. such a~s volatilization, atmospheric­
deposition, and-point source discharges, are negligible when com-pared to seditri€mf 
resuspension. 

Changes in Sediment Bed Elevation _, 
Thfi lower Fox River is an alluvial river that exhibits significant changes fn l;>~d elevations over 
time in response to changing volumes of floW during annual, seasonal, and storm events, 
changes in sediment Iqad" ~nd"9t)anges in its ba;se level, which is d~termined by Lake Michigan. 
Sediment in the _ riverbed is dynamic. and. does not, fl.Jnction as discrete layers. _River sediment 
movement is in marked contrast to the sedimenfdynamics found in a -large quiescent b9dy of 
water, such as deep lakes, or the deeper portions of Green Bay. Scouring of the,se'dimemt bed 
plays a significant- role in the quantity of sediment and contaminants transported throug~' th~ 
River system. In response to comments' received from the FRG on the 1999 draft RIIFS to the 
effect that less than one inch of sediment would be, resusp,ended from the riverbed as a result of 
a 10C-year storm event._WDNR and EPA investigattfd changes in _sediment bed, elevatkm f~r the 
De Pe(e to G(een Bay Rive( (each (OU 4): This wqrk is parliaUyrelevant to·OU 1 and OU 2, but 
is informative,regarding moysment 01 Fox River ~ediments,generally. This worK (se'e'Techn,lcal 
Memo 2g of the Model Documentation Report) was compleb~d by a group (;;ailed the_ 
FRGIWDNR Model Evaluation Workgroup as part of the 1997 agreement between "the_FRG ~nd 
WDNR. Additional evaluation by EPA was consistent with changes documented in Technical" 
Mem02g. 

Results of these analyses indicate that sediment bed elevation changes occur in,the Lo~er Fox 
River over both short..: and long-term time frames. ' Changes in sediment bed elevation were 
observed both across the channel and downstream profiles. These changes show little 
Continuity. Since River flows have not significantly changed in recent years, the complexity of 
these sediment bed elevation changes reflects the prevailing hydrologic and sediment 
conditions that occurred over a 22-yearperiod from 197T_through'2000. The-wide, range of 
discharge"s 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 brOver 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 change's' documented are well 
supported by U.S. Army Corps of Engineers (USACE) sediment volume calculations from pre­
and post-dredge sediment bed elevation surVeys, as well as by results of a U.S. Geological 
Survey (USGS) analysis of bed surveys performed at intermediate time scales (e.g., 8 months 
to 45 months). 

S~rveys of the River bottom, conducted by several different groups, show .significant changes in 
sediment bed elevation. On average, sediment bed elevation data from throughout the De Pere 
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. It is unknown what the scour would be during larger e:,ents. • 

For OUs 1 and 2, PCBs are often high in surtlcial sediments. This is indicative that higher 
concentrations of PCBs continue to be eXQQsed or re-exposed. 

~"--
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The Potential for Natural Biodegradation of PCBs 
Responding to comments received from, the EPA'~ pe~r review panel 5;onceming natural 
recovery. the- viability, of natural_degradation as a potentia'i remedial action for the 
sedim-ent·bound PCBs-in the Lower Fox River and Green Bay was evaluated. Two basic 
processes, -both anaerobic (without oxygen) and aerobic (in th~ prl?sel1ce 9( 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 to an(ierobic degradation processes in deposits with 
average PCB concentrations greater than 30 mg/kg. More importantly, rio PCB reductions 

'i,' resultin-g trom anaerobic 'processes -could be accounted for in deposits with average 
concentrations less than 30 mg/kg. 

Other active treatment options might possibly promote dechlorination of the sediment. making 
'< the PCBs more amenable to biological destruction. However, a pilot.,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 biological 
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, pca concentrations in fish tissue showed significantly 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 in the surface layer (Le., 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 remairis within the sediments of the Lower Fox River. Any changes made to the 
current 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. In addition. soil eroded ffOm the watershed mixes with and may further dilute 
PC&-concefltrations in the sediment. 

Modeling Effort for the lower Fox River 
Four interrelated models were used in the RifFS 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 lower than the 
concentrations actuaUy observed in the River. The relative differences predicted by the model 
are considered to be reliable. ,~~~ 
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Figure 4 

Fox Riller.andGreen Bay ROD forOU 1-and OU 2_ 

Relationship of Models Used for-Risk Projectior1s in the lower Fox River 
and Green 'Bay 
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• 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 (wLFRM) 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 mode! 
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 wLFRM . This model 
projects total PCB concentrations in water and sediment. The output from this model is in turn 
used in the bioaccumulation model, FRFood, to project whole fish tissue concentrations of PCBs 
(Figure 4) .. The output from all of the models is then compared to the remedial 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 in -response to a given action 
level. 

Taken together, these models provide a method for evaluating the long-term effects of different 
remedial alternatives and different action levels on PCB concentrations in water, sediment. and 
aquatic biota in the Lower Fox River. Thet..models are then used to predict PCB concentrations 
in the aquatic environment over a 1 aD-year period 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 
available on the WDNR's lower Fox River Web page. 
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Water Column 
The dominant Gurrent PCB source to the water column is- sediments. Average River surface 
water total concentrations are-54.6 parts per trillion (ppt), with particulates and dissolved 
concentrations, 40.0 ppt and 14.6 ppt, respectively. There are significant seasonal variations, 
particularly wh€lO the water temperature drops below 40° F. For example duting the winter 
months of December 1994 and February 1995, total PCB conc~ntrations dropped to about 1.0 
percent of the average concEmtrat10n. Average Green Bay concentrations range from 18.5 ppt 
for zone 2 to non~detect 1n zone 4. 

'Fish and Other Biota 
PCB concentrations 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. WONR 
con,Unues to collect and analyze fish tissue data from locations in the Fox River and Green Bay. 

A wide variety of fish 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 of decline varies depending upon the location and time. 

Air 
PCBs can enter the air via volatilization 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 (Le., when 
sediments are -excavated and exposed to the air) that volatilization of PCBs do not pose-a 
significant risk to humans or wildlife. 

6.2.4 Geochemistry and Modeling Conclusions 

In the RIIFS, EPA evaluated PCB contamination at the Site using a number of tool~. These tools 
include geochemical analyses of the water and sediment, "time trends" (i.e., statistical) 
analyses, and analysis of biological monitoring data, and synthesis of the data by the application 
of a s'et of complex mathematical (Le., computer) models. PCB physical/chemical transport 
and fate and PCB bioaccumulation 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 continue"to playa 
maje-r role, in the history, culture. and economy of the area. The Fox River has.play~d an 
importan~ 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, commercia!, 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 land use are known, nor are any new uses expected. Table 2 
below summarizes current land use for GUs 1 and 2. 
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Table 2 Predominant Land Use-' hy--Opeiable' Unit" 

Operab.le Unit Predominant Land Use' .. 

1 ~ Little Lake'Butte des:-MQrts " ResIdential, industrial. and com'merdai 
2 - Appleton to little, RapidS: . 

Residential, ,industrial, commercial. a~d 
8griwltural . 

Other uses of the Rivet -include parks, woodlands. and recreational. OUs 1 and 2 pass through 11,', 

Winnebago, Otitagamie and -BrOWn Counties. 1 j 

7.2 Surface Water Uses 

• Industrial and commercial purposes: Uses include generation-of electrical power and 
indb-Strial/conim'$rdal 'purposes; -' 

• Residential/Domestic: Due to historic problems in the Lower Fox River, the main surface water 
sources. for humpn consumption for the areas surrounding OU 1 and Z is Lake 
Winnebago and groundwater {Le., not the Fox.River}. 

• Recreation: The Fox-River- supports a variety of water-based recreational a<;:tivities including 
sport fishing, waterfowl hunting. swimming and boating. Boating (both power and non­
power) is available on the River, particularly in Little Lake Butte des Morts. Tourism is 
popu_lar and important to the local ,economy. 

• Ecological Resources: The Fox River and Green Bay support many species of birds (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 anq 
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. Plimts, plankton, aquatic invertebrates, 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 wetlands, floodplains and upland 
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 contaminants on receptors visiting, 
utilizing or inhabiting the Fox River and Green Bay in the Baseline Human Health and 
Ecological Risk Assessment (BLRA). The BLRA for the Lower Fox River and Green Bay was 
prepared as a compani'on document to the RifFS 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) portidO 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 health and ecological receptors are at risk _in each Operable Unit. 

• Fish consumption i~ the exposure pathway representing the greatest level, of risk for hUman 
and ecological 'receptors, -other than the direct risks.posed to benthic invertebrates via direct 
exposure to contaminated sediments. 

• The primary contaminant of concern is PCBs. 

···8.1 Identification of Chemicals of Concern 

The Site includes the contaminated sediment found within the Lower Fox River and Green Bay. 
A Screening Level Risk Assessment (SlRA) was conducted to evaluate which chemicals ih' the 
system pose the greatest degree of risk -to people and animals. Identified Chemicals of 
Concern (COCs) include PCBs. dioxins/furans, the pesticide DDT and its metabolites'(DDD and 
DOE), the pesticide dieldrin, and arsenic, lead; and mercury_ 

8.2 Human Health Risk Assessment 

.. 8.2.1. Summary Of Site Risks 

The site-specific HHRA evaluated both cancer risks and non-cancer health hazards from 
exposure to PCBs in the Fox River and Green Bay, as documented in the Remedial 
Investigation and Feasibility Study (RlfFS)_ 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 one in a 
million (10-6

) to one in 10,000 (10-4). A one in a 100,000 canCer risk leve! is commonly used-in 
federal and state regulatory decisions. For non-cancer, a hazard index (HI) 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 (Le., 
remediation) to control or mitigate hazardous substance releases and no im~titutional 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 reasonable 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.g., PCBs) 
levels in fish were exceeded. The following discussion summarizes the HHRA with respect to 
the basic steps of the Supeliund 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 to the nature and extent of PCB contamination at the Site 
developed as part of the RIIFS. These R!lFS 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 infdtrnation on concentrations in these media (Tab!es 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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S~mmary of PCB Data 'and M~dilim';,Specific Human Exposure Point 
Concentrations for' OU l' 

. . 
, Concentration Frequency Exposure 

Exposure Chemical of Detected .01 Point ··Statistical 
Point Concern 

Sediments Total PCBs 

Surface particulate 
Water . Tqtal 
Direct PCBs 

dissolved' Contact 

Fish 
Tissue Total PCBs 
(WaUeye) 

nglL • nannograms/Liter 
ppm· parts per million 

Min. 

0.002 
ppm 

0.13 
ng/L 

1Ang/L 

0.0989 
ppm 

Max. Detection 
Concentration Measure 

(ppm) 

222.7 539/661 3.70 ' mean 
ppm· 

·40.16 . 34/41 1.66E-05 mean 
rig/L 

19 
ng/L 

40146 1.11E.()5 

3.8 11/13 . 1.1(; mean 
ppm . 

*data submitted with comments from the responsible parties included dala from LLBdM in excess of 
360 ppm PCB. 

Data sources:' 
Concentrations and detections for surface water ~~ RJ Tables, 5~1, 5·16 and RA Table 6~14_ 
Point of expQsures - RA T able 5~31, 6~8_ 

Table 4 Summary of PCB Data and Medium·Specific Human Exposure Point 
Concentrations for OU 2 

Concentration Exposure 

. 

Exposure Chemical of Detected Frequency Point Statistical 
Point Concern 

Sediments Tota! PCBs 

particulate 
Surface 
Water Total 
Direct PCBs 
Contact dissolved 

Fish 
Tissue Tota! PCBs 
(Walleye) 

nglL - nannogramslLiter 
ppm ~ parls per million 

Data sources: 

Min_ 

Oppm 

0.01 
ng/L 

0.026 
nglL 

1.431 
ppm 

of Detection Concentration 
Max_ (ppm) 

17.44 188/263 1.40 4 ppm 

52.17 34/41 1.19E-05 
ng/L 

18.86 
nglL 

84/85 4.84E-06 

3.90 4/4 
. 

2.74 
ppm -. 

Concentrations and detections for surface water -- RI Tables, 5-1, 5-16 and RA Table 6-14. 
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Fish at the Site have been collected by the WDNR for approximately 35 years, with fish 
advisories in effect since 1976. Fish samples have been analYzed 'for PCBs (both total PCBs 
and selected congeners). Dioxins/furans (specifically .• 2.3.7.8-TCDD and 2.3.7.8-TCDF). DDT 
(dichlorodiphenyltrichloroethane). a pesticide. and its metabolites (DOD and DOE) Dieldrin 
(pesticide), arsenic, lead and mercury. These·non-PCB contaminants were found to 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 e,xposure will also address the 
other COGs (with lesser toxicities) in the sediment. 

-." 

The conceptual site model identifies potential receptors for COGs and exposure pathways., As 
discussed above, determination of .pCB exposure provides 'a sound basis .for chara_c1erizing, 
Significant human health risks at the Site. Estimates of the exposures allow 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 a$sociated 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 WONR's bioaccumulation models, Fox 
River Food (FRFOOD) and Green Bay Food (GBFOOD). The fillet represents the portion of the 
fish most commonly con$umed. The fish exposures were derived by weighting the model 
output by reported angler preference for species. consumption (Le., weighting the modeled PCB 
concentrations in fish to reflect the species ~aught and consumed by anglers) and by averaging 
over location within the study ar~a. 

8.2.3 Exposure Assessment 

The exposure assessment evaluates exposure pathways by which people 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. 

Conceptual 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 conceptual_sIte model is shown in Figure 2. 

Exposed Populations 
Recreational and high intake (Le., subsistence) fish consumers are the most likely population to 
have Significant PCB exposures. Populations that may have portions of their members engaged 
in subsistence fishing include Native Americans, and Hmong (Laotians). Sensitive populations 
that were qualitatively evaluated include highly exposed (Le., subsistence) anglers and their . 
families-as we!! as infants of mothers who ingest fish that are exposed in utero and/or through 
consumption of breast milk. With respect to subsistence or highly exposed angler populations 
in Wisconsin, review of the literature suggests that these populations are 'ikely 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 
development in the infant. Several ongOing studies are determining if it is possible to develop 
quantitative relationships between fetal/infant PCB exposure and developmental effects. 
Standard EPA default factors were used for angler body weight {e.g., 72 (kilograms (kgs) for an 
adult]. 
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Fish Ingestion Rate 
Several fish consumption surveys were used to evaluate fish intake'tates -for both recreational 
and high intake fish consumers. Specific studies inc1uded:'West-{1989, 1993) conducted in 
Michigan; Fiore (1989),cbndutted in Wisconsin; Hutchinson and Kraft conducted in Wisconsin 
(1994) and Hutchinson ,(1999) conducted in Wisconsin. The-'RME fish ingestion rate was 
detemiined to be 59 grams per day from the West studies While 81 grams-was detennined for 
high intake fishes. using the findings from Hutchinson and Kraft (1994). 

Exposure Duration 
Values of 30 years for Central Tendency Exposure (CTE) and 50 years fot the RME scenario 
were establIshed bas'ed on EPA published estimates of'tfie years persons live in the ,Lower Fox 
River'and-Green Bay area. 

PCB Cooking loss 
PCB tosses during cooking were assumed to be- 50 percent, based on studies reported in the 
-literature. Potential PCB loss mechanisms include removing skin 'and fat; draining cooking 
fluids from the fish and grilling to allow oil to drip away from the fish. 

Probabilistic Analvsis 
In addition to the point estimate (Le., deterministic) analyses, a probabilistic analysis was­
perfonned to provide a'range of estimates of the cancer risks and non-cancer health hazards 
ass9ciated with the fish ingestion pathway. The probabilistic analysis helps to evaluate 
variabllity'in exposure parameters (e.g., differences within a population's fish ingestion rates, 
number of years anglers are exposed, body weight, etc.) and uncertainty,{Le., lack of complete 
knowledge about specific variables). The deterministic risk analyses using point estimates to 
generate RME exposures and risks was found to compare favorably to findings from the 
probabilistic approach. 

8.2.4 T Qxicity 

The toxicity assessment determines the types of adverse health effects associated 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. Some of the 209 PCB congeners are considered to be 
structurally and mechanistically similar to dioxin and exert dioxin-like effects. 

Sources of Toxicity Information. 
The l1HRA used the current consensus toxicity values for PCBs from EPA's Integrated Risk 
Information System (IRIS) in-evaluating the canc-er risk and non-cancer health effects of PCBs. 
IRIS provides the primary database of chemical-specific toxicity information used in Supertund 
risk assessments. More recent toxicity data are provided in Appendix D of the BLRA. These 
data do n'ot change EPA's use of IRIS values. For the dicixin-like PCBs, the HHRA used toxicity 
information for dioxin (2,3,7,8-TCDO) provided in EPA's 1997 Health Effects A,ssessment 
Summary Tables. -

Cancer 
EPA has determined that PCBs cause cancer in animals and probably cause cancer in humans 
(82 classification or likely to cause cancer in humans). EPA's cancer slope factors (CSFs) for 
PCBs represent plausib!e 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 ingestion.,the"pathway determined to be of greatest concern, CSFs of,2 (mg/kg 
dayr' and 1 (mg/kg-dayr' were used for the RME and CT (average) exposure, respectively •. 
For dermal and inhalation exposures, a CSF of 2 (mglkg-dayr1 was used with a dermal 
absorption fraction of 14 p,~rcent, consistent with the IRI8.,chemi{;a,1 fiI§!.,.,For inhalation, a CSF of 
0.4 (mg/kg-dayr' was used. For the dioxin-like PCBs, the CSF for 2,3,7,8-TCDD of 150,000 
(mg/kg-day) was used. 

Non-Cancer Health Effects 
Serious' non-canc;:er health 'effects have been observed in animals exposed to PCBs.' Studies of 
Rhesus monkeys exposed' through ingestion of PCBs (Le., Aroclors 1016 and 1254) indicate a 

.reduced ability to fight infection and reduced birth weight in qffspring exposed in utero. Studies 
of non-Cfmcer health effects" including neurobehavioral effects obserVed in 'children 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. TheJoxic,ity ~ssessment is 
an evaluation of the chronic (e.g., 7 years or more) adverse health effects from exposure to 
PCBs. The chronic Reference Dose (RID) represents a,n estimate (with uncertainty spanning an 
order of magnitude or greater) of a daily exposure level for the human population, including 
sensitive populations (e.g., children), which is likely to be without an appreciable'risk of 
deleterious effects during a lifetime. 'Chemical exposures exceeding the RID dO'.not predict 
specific disease. For the fish ingestion pathway, the oral RfD for Arodor 1254 of 2 x' 1 0-5 mg/kg­
day was u'sed for the RME and CT (average) exposures, because the congener analysis of fish 
samples more closely resembled Arodor 1254 rather than 1016. For the sediment and water. 
ingestion pathways, the oral RfD for Arodor 1016 of 7 x 10-5 mg/kg-day was used because 
analyses of sediment and water samples most closely resemble Aroclor 1016. For the dermal 
contact pathway, dermal RIDs were extrapolated from the oral RfD for Arodor 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--4 cancer risk means a one in 
, i 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--4 to 10--6 (correspondingJo a one,in 10,000 to a one in,1 ,000,000 excess cancer 
risk). Excess lifetime cancer risk is calculated from the following equation: 

. , 

Risk = COl x CSF 

where: Risk = a unit less probability (e.g., 1 x 10-3 of an individual developing cancer) 

COl = Chronic Daily Intake averaged over 70 years (mg/kg-day) • 
CSF = Cancer Slope Factor, expressed as (il}g/kg.dayr1 

At this Site, cancer risks to the RME indi~idual 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,below summarize key cancer risks from Tabi6$.5-B2 and 5-86 from the Human 
Health Risk Assessment for the Site. Cancer risks from exposure to dioxin-like PCBs were 
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comparable to the cancer risks from the non-dioxin-like P<;;Bs-pres!3nted belo~ for-fish 
ingestion. 

Table 5 '-' Cancer Risk from Fish Ingestion - Sumit)a'ry for OU'1', 

'- ' ' 
.. 

Pathway RME Cancer Risk CT (Average) Cancer Risk 

Recreational Angler 
5,2 x 10~{5.2 in 100,000) 7.S X 10.5 (ts in 100,lYOO) -AU Fish. 

Walleye 1.5 dO~ (1.5 in 10,000) 2.2x i,o~, (2.2in 100,000) 

High Intake (Le" Subsistence) Angler 
7 .2 x i O~ (7.2 in 10,000) 1.1 x 10~{1.1 in 10,000) All H~h ' 

Walleye, '2.0 x 10'" (2.0inl0:000) 3.2 x 10-5 (3.2 in 100,000) 

.' , 

Table 6 Canc;:er Risk from Fish Ingestion - Summary for 'OU 2 

, 

P.athway RME Cancer Risk CT (Average-rCancerRisk 

Recreational Angler 
4.9 x 10~ (4.9 in 10,000) 7.4 x ,10~ (7:4 inl00;(00) All Fish 

Walleye 1.6 x 10'" (1.6 iI'11O,OOO) 2.4 x 10.5 (2.4 in 100,000) 

High Intake (i.e., Subsistence A~gler) 
6.8 x 10~ (6.8 in 10,000) AU Fish 1.1 x 10-4 (1.1 in 10,000) 

Walleye 2.3 x 10~ (2.3 in 10,000) 3.5 x 10.5 (3.5 in 100,OOO) 

8.2.7 Non-Cancer Health Hazards 

The potential for non-cancer health 'effects is evaluated by comparing an exposure level over a 
specified time period (e.g., 7 years) with Reference Dose (RfO) derived for a similar exposure 
period. An RfO represents a level that an individual may be exposed to that is not expected to 
cause any deleterious effect. The ratio of exposure to toxicity is called a Hazard Quotient (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 (HI) 
represents the sum of the individual exposure levels for different chemicals_and different media 
(e.g., fish, water, sediment) compared to their corresponding RfDs (Le., 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. Under the federal 
Superfund program, EPA's goal for protection for non-cancer health hazards is an HI equal or 
less than 1 for the RME individual. 

The HQ is calculated as follows: 

Non-cancer HQ = COI/RfD 

where: COl = Chronic daily intake (mg/kg-day) 
RfD = Reference dose (mg/kg-day) 

COl and RfO are expressed in the same I,!pits and represent the same exposure period (Le., 
chronic). 

At this Site, all non:..cancer RME hazard indices from the consumption of PCBs in fish are above 
EPA's generally acceptable levels, as shown below (see also Table 6). Risk-to children is 
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particularly elevated. Tables 7 and 8 below summarize key non~cancer risks from Tables 5~84. 
5-85, from the Human Health Risk Assessment for the Site. In addition, non-cancer hazard 
indices to the average ,CT) individual are above EPA's generally acceptaQle levels. Non-cancer 
hazard indices for dioxin-like PCBs were not evaluated,quantitatively due to EPA's ongoing 
evaluation of dioxin toxicity. 

Table 7 
\ 

Non-Cancer Health Hazard from Fish Ingestion - Summary fOr OU 1 

Pathway RME Non..cancer HI 
CT (Average) -No,n-Cancer 

HI 

Recreational Angler -' 
All F'ish- 20 5 
Walleye 5.5 1.4 

High Intake (i.e'$_ subsistence) Angle,r .. . 

All Fish 27 7 . 

. Walleye 8 2 

High Intake Recreational Child 
AU Fish 47 12 
Walleye 13 3 

High Intake Subsistence Child 
AU Fish 65 17 
Walleye 19 5 

Table 8 Non-Cancer Health Hazard from Fish Ingestion - Summary for OU 2 

Pathway RME Non-Cancer HI 
CT (Average) Non-

Cancer HI 
Recreational Ang-'er 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 supports and 
complements..the point estimates of risks and hazard indices calculated in eValuatiOns of 
exposure tQ PCBs in fisf). 

Deterministic RME estimates of risk and hazard index provided in the probabilistic evaluatioR 
are generally consistent within the 90th to 95th percentiles of the respective probability 
distrib~tions of risk and hazard indices. This is consistent with the interpretation provided by 
EPA (EPA, 1999) of the RME as a plausible high-end risk or hazard index for the exposed 
population. • 

Deterministic CTE estimates of fisk and hazard index are generally close to the means of 
probability distributions of risk and hazan;!dndex. This is consistent with the interpretation of the 
eTE as the average risk or hazard index for the exposed population. 
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8.2.9 Uncertainty 

The process of evaluating human health cancer risks and non-cancer hazard inqices involves, 
multiple steps. Inherent in each- step of the process are _uncertainties that u,ltim'ately affect the 
final cancer risks and non-cancer hazard indices. Important sources of uncertainty in the HHRA 
are discussed below: -

The use of a' bioaccu~ulation m6d~1 to generate future concentrations of PCBs in fish if no 
action occurs were used"in the HHRA caiculations. WDNR minimized this uncertaintY,to the- -
extent possible by developing a bioaccumulation model specifically for the fox River Fox River 
and Green Bay {i.e., "FRFOOO" and "GBFOOO", respectively}, calibrating the model to the 
extensive database for U:te 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 calibratio'ii (i.e:, the­
ability of the fish bioaccumulation model to capture the 'historical observed "lipid-normalized PCB 
measurements in fish), and the feedbac;k received -from the peer review, the modeL uncertainty 
is not sufficient to change the overall conclusion of the HHRA that cancer risks'·and-hon-caricer 
hazard indices due to ingestion of fish are above acceptable levels. 

Time Trends . 
Although concentrations in fish may be decreasing over time for some fish species in 6u 1 and 
au 2 these trends_ were not consistent with ail speCies. In addition-; trends in the suiiicial 
sediment layer are not consistent and concentrations in deeper sediments are not decreasing .. 
Additionally, events that may scour sedimen'ts may cause declining trends currentl~{' observed to 
either slow or reverse. 

Fish Ingestion Rate 
This uncertainty in the fish ingestion rate was minimized by relying on a number of surveys. 
These included Michigan angler surveys for recreational anglers by West et a/., 1989 and 1993, 
and a Wisconsin angler survey by Fiore, 19_89. For high intake fish consumers, surveys'by 
West et al., 1993, Peterson, 1994 and Hulchison and Kraft, 1994, Hutchison, 1994, and 
Hutchison, 1999 were also corlsidered. In addition, the sensitivity/uncertainty analysis 
conducted for the probabilistic analysis showed that, despite the use of different fish, the overall 
conclusion of the HHRA -- that cance-r 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 uncertainty in the cancer toxicity values as extending in both directions (Le., 
contributing to possible underestimation or overestimation of cancer slope factors (CSF)). 
However, the CSFs were developed to represent plausible upper bound estimates, which 
means that EPA is reasonably confident that the actual cancer risk will not exceed the eS,timated 
risk calculated using the CSF. The CSFs used in the HHRA were externally peer reviewed and 
supported by the panel of expert scientists and are the most current values recommended by 
EPA in IRIS. Non-cancer toxicity values also have uncertainty. The current oral RIDs 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 RfO for Aroclor 1016 was 
externally peer-reviewed and supported by the pane! of scientists. The RID for Aroclor 1254 
was developed using the same methodology as Arocror 1016 and was internally peer-reviewed. 
Since these RfDs were developed, a number of recent national and international studies have 
reported possible associations between ~~ve!opmenta! and neurotoxic Elffects in children from 
prenatal or postnatal exposures to PCBs':'"ln light of these new studies, the current RfDs are 
currently being evaluated as part of the IRIS 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 ~oy previous exposures '(either,background or p~st consumption of PCB­
contaminatt3d fish) may still be reflected in -an individual's body burden today. is an aqditional 
source_of uncertainty and may result in,an underestimate of,-non-cancer hazard indi~s and 
cancer risks. 

'; 

PCB Bioaccumuiation Modeling 
~~~,use of.a bioaccumulation mqdel to generate estirnatiq,ns Qf future concentrations of PCBs- in 
fish if no action occurs were used in the HHRA calculations. WDNR. minimized this un~ertainty 
to_the extent possible by developing a bioaccumulation model specifically for. the FoX River and' 
Green Bay (i.e., FRFOOD and GBFOOO, respectively). calibrating the model to th~_ 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 calibration (I.e., the ability of the 
fish bioaccumulation model to capture the historjcal observed lipid-normalized PCB 
measurements in fish). and the feedback received-from the_pee~. review, tt1.9. model unc.ertaiflly 
is:not su~cient to change the,overall Gonciusion of the HHRAthat cancer risks ,and non~c~n~er 
ha,zard indices due to ingestion of fish are above acceptable levels. 

8.3 Ecc;>logical 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 wildlife diversity and populations. The BLRA focuses primarily on aquatic, 
or aquatic-dependent species. Aquatic habitats within the area are wetland (e.g., Lower Fox 
River and Southern Green Bay), and riverine (e.g., Lower Fox River). 

The Significant groups of wildlife found within these habitats include the following: 

• 80th pelagic and benthic aquatic invertebrate species form the primary prey in the food 
webs of the River and Bay. Species of oligochaetes and chironomids (e.g., worms and 
midges) are typically most abundant and are found throughout the Lower Fox River and 
Green Bay. Amphipods', crayfish, snai,ls. and mussels are also present in the River and 
Bay. Zebra mussels. an exotic species, are present throughout Green Bay and the 
River. 

• Fish of the region include salmon/trout; game fish, induding walleye, yellow perch, and 
northern pike; and pelagic and benthic non 4 game fish. A discussion of the significant 
fish species within the study area is presented Jater iri this 'section. 

• BirdslOf the region include raptors, gulls/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 aquatic habitat environments. 

• Mammals of the region include large and small game animals that generally live in open 
or wooded habitat, as well as fur-bearing animals that r:nay forage 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. 
otter. AdditionaHy, bats feed on .i!.1sects in the vicinity of Lake Winnebago and near the 
communities along the Fox River Few of the mammals will be discussed in detail within 
this document. Mink are the principal species discussed in the BLRA. 
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Reptiles a~d amphibians, including sn,akes, turtles, frogs, and'~oads 'are~ prese~t irj the' 
region '(Exponent,' 199B). Typically, the- frogs:and turtles'-confine themselves to tlie 
wetland and nearshore areas while several snake speCies s,nd toads are found in 
association witli-both terrestrial-and aquatic,habitats. Frogs- and toads, that dw-ell·iri: 
wetl;;mds or ,near shore areas are fed upon by wading birds of the region. ' 

Through the mid-1970s the population levels of fish species, such' as walleye and p.erch, were: 
low within the Lower Fox River and southern Green -Bay ecosystems. Contaminants, along with 
Jaw dissolved oxygen (00) 'conditions brought about by iJncontrolied and untreated wastewater 
dumped into the River, were believed to be a confributing factor causing low population levels. 
Principal species found within tlie system were those that could tolerate these conditions, 
especially bullhead and carp; 

With the institution of water 'quality controls in'the mid-1970s; contaniinants and DO conditions 
improved. The WDNR undertook a program to reintroquce,walleye into the River and Bay,·, " 
through a stocking program begInning in 1973. That program was very successful; self-

I sustaining populations of walleye now exist within the River and Bay: Hecent electro-fishfng 
catch data for walleye from De Pere dam to the mouth of the Lower Fox River are shown on 
Figure 2-15 of the BLRA. 

In addition to walleye, a number of other sp_ecies were reestablished in the lower Fox Rivet and 
Green Bay, including white and yellow perch. alewife, shad, bass, and other species. ,Historical 
anecdotal data from the Oneida tribe and more recent creel sUIVey data frorn the·WONR 
indi~ate that Duck Creek and Suamico tributaries to southern Green Bay were used by 
numerous fish species (Nelson, 1998). 

The WDNR has completed extensive fish surveys in the Lower Fox River and inner G'reen Bay. 
However, due to the numerous factors that rnay effect fish populations, simply reviewing and 
comparing the_population survey results from various years is not valid. Year-to-yearflsh 
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 ahy given time. Selected fish sUlveys 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 induded. No Green Bay fish surveys are included 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 Assessment 

The Screening Ecological Risk Assessment (SERA) for the Lower Fox River and Green Bay 
focused on the potential for ecological risks 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, an·d private parties 
were used to assess risk. The objective of the screening was to identify a smaller list of 
contaminants that would be carried through to the baseline risk assessment. 

As defined in the Superfund Risk Assessment Guidance (EPA, -1997a), following 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 
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referred to as the Biological Technical Assistance Group·(BTAG). were assembled during the 
SERA process.to specifically address' SMDPs and provide technical review. 

The SMDPwas formalized in a memo from. WDNR dated August 3,1998 (APPendix A - RA). 
The memo identified and justified which chemicals should be,carril3d fOlWard jnto the:.RA. based 
on the potential for either human health 9r 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 (COpes). 

The retained COPCs include: PCBs (expressed as total and PCB coplanar congeners), dioxin 
and furan congeners." DDT and its metabolites DOE. and DOD, dieldrin, arsenic, lead. and 
mercury. Sediment HQs were greatest for PCBs based on both human heath and eqo!ogical 
risk-based' screening levels. 

8.3.2 Baseline Ecological Risk Assessment 

The~~veral1 ecological goals of the Basel"ine Risk Assessment (BlRA) for the Lower Fox River 
and. Green Bay were to: 

• Examine how the contaminants of potential concern (COPCs) carried fClrward from the 
Screening Level Risk Assessment (SLRA) (RETEC. 1998b) move from the sediment 
and water into ecological receptors within the Lower Fox River and Green Bay. 

• Quantify tf:te'current (or baseline) ecological risk associated with the COPCS. 

• Distinguish those copes, which pose the greatest potenttal for risk to the environment 
and should be carried forward as contaminants of concern (COCs) in the FS. 

• Determine which exposure pathways lead to the greatest risks. 

• Support the selection of a remedy, which eliminates, reduces, and/or controls identified 
risks by calculating sediment quality thresholds (SOTs). 

Consistent with Superfund policy and guidance, the BLRA is a baseline risk. assessment and. 
therefore, assumes no actions (remedi;3tion) to control or mitigate hazardous substance 
releases. The following discussion summarizes the BLRA with respect 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 Formulation 

Chemicals of Concern 
PC8swere carried forward in the BlRA as the primary C.OPC because SlRAvcalculated., 
sediment hazard quotients (Has) ranged from 1.514 to 5,872, generally several orders of 
magnitude greater than HOs for other COPCs. Although 2,3,7,8-TCDD is the most toxic dioxin 
congener. all structurally related dioxin and furan congeners were evaluated for tox:icity based 
on the toxicity equivalency method, further described in Section 6.3.2 of the BLRA. The dioxin 
and furan congeners that wi!! be evaluated are those that have been meq,sured in Site media 
and those. that have toxic equivalency factors (TEFs). The only PCB congeTlers that were 
eval.uated for dioxin-like toxicity are those that most structurally resemble dioxin and have the 
greatest potentia! 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 electronic-Fox River Database (FROB) currently contains 'more than- 500,000 records 
representing contaminant datCl ftoffl-sediment"water, and tissue data. Total PCBs are the'ffiost 
frequently found analyte in the database. 1989 was used as a cut-off date for inclusion of data 
for the ,evaluation of risk· for several reasons: 1) the contrihution of these data towards assessing 
riskwas' considered- to'- be· less advantageous -than the greater accuracy obtained b¥ ~valuating 
risk based on more clirfent data; 2) no data collected prior to-1989 were validated, alid q) 
although data collected in 1989 were not validated, the total number of samples collected in this 
year is more than 30 percent of all samples collected . 

. Complete Exposure Pathways . ' 
Curreri,Uy, the principal source' for COPCs is the contamin;ated'sediment deposits'found 
throughout the system: The prinCipal transport mechanism is sediment Tesuspension. with 
transport occurring by downstream currents in the lower Fox River, ,and by- discrete 
resuspension transport and deposition events within Green Bay (WONR, 19986, 1998c). -The 
fate of these contaminants, following their release into the water column, dep_ends' on; the 
chemical properties of the contaminant, abiotic factors within the receiving environment (e.g., 
organic carbon in sediments, pH, surface water hardness), and interaction-with the biotic 
environment. This interaction can result in degradation, transformation, or bioconcentration' of 
the contaminant. The fate of a contaminant is not fixed, and the degree of contaminant 
exchange between surface water, sediment, sediment pore water, and biota varies. 

Aquatic organisins can be exposed to copes through the water column, through ingesting 
sediments, and thrQugh consumption of c::;ontaminated prey. Water column: organ:isms are 
exposed to dissolved and particulate-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 carnivcirous mammals can 
incidentally ingest sediments during feeding on prey species. All of the copes have the 
potential to biomagnify up the food chain except for lead arid arsenic, which can bioconcentrate. 
Therefore, benthic invertebrates, '-fish, birds and mammals are all exposed to COPCs_ 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 column, 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 trophic-levels, 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, fish accumulate two to three times more 
PCBs than aquatic invertebrates. 

Bioaccumulation 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 compartment-the 
lipids. Once' chemicals are accumulated within an organism's lipid fractio"" biomagnification 
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 tissue body burdens of the chemicals at 
higher trophic levels. 

Animals and plants living 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 
bloaccumulation through the food chain rather than direct toxicity, because PCBs bioaccumulate 
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in the environment by bioconcentrating (i.e., being absorbed from water "and accl!mulated in 
tissue to levels greater than tho~e found in surrounding w,ater),'and l;)iomagnifylng (Le.; 
increasing,jn tissue conc_entrations as they go up ttle food; chain through tWo 'or more trophic 
levels). fJ.S a result, the"€cologjcal risk -assessment _emphasize~ indireCt exposure a~ various 
levels of the food chain to address PCB-related risks at higher trophic levels. The ecological 
conceptual model is provided in Figure 3. l 

Assessment Endpoints " 
Appropriate selection and definition of assess'ment endpoints, which focus f!"J.e ri~k, ass:~ssment 
design and analysis, are critical to the utility of risk assessment. It is not, practical. nor possible, 
to directly evaluate risks to all of the individual components of the ecosystem at the Site. 
Assessment endpoints were selected for the risk assessment pased on particular components 
of the ecosystem that could be .adversely affected by the cOntamjl1~mts pr~se.rlt. Eight 
assessment e,ndpoints were developed to, evaluate the risk of ,Contaminant's in the -Lower. Fox 
River and Green Bay. They include the functioning of water ,column and. benthic invertebrate 
populations. benthic and pelagic fish survival and reproductioQ, insectivorous, p!sCivorous, 'add " 
carnivorous bird survival and reproduction, and piscivQrous rna'mmal survixal and reproduction. 
By evaluating and protecting these assessment. enppoints, .it is assumed that this ecosystem as 
a whQle would also be protected. 

Conceptual Model " 
The biological conceptual model identifies where contam-inaot interactions 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 assesse<:f 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). 

Measurement Endpoints 
Risk questions are assessed using, measurement endpoints. Types of measurement endpoints 
used in the risk assessment process fall generally into four categories: 1) comparison of 
estimated or measured exposure levels of co.PCs'tci levels_known to cause adverse effects, 2) 
bioassay 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 endpoint evaluation in this risk assessment 
consistently fell in to the first category of measurement endpoints and are presented in Table 6-
2 fromBLRA. Only existing data were evaluated as part of this assessment. As such, the_ 
measurement endpoints were fashioned around the existing data. Where the data did not 
already exist to fulfill the measurement endpoint. it was modeled based on the existi'ng data. 

Exposure.Assessment 

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 (eferences. the 
scientific literature and directly from researchers. In the FROB, data were generally lacking for 
piscivorous and carnivorous birds, and no data were available for piscivorous mammals, 
therefore. ecological modeling was used-to estimate COPC exposure to these receptors. 
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Description of Groups of Key Species 
Invertebrate co'mmlrnities constitute a vast partieD of the basis of the food chain in aquatic 
ecosy~lems. Since,inv~rtebrates process organic material and are prey items for other' 
invert~br~tes, fish, and birds, they-are irnIlortant ii'l"nutrlent and energy trans'fer in an aquatic 
ecosystem. Alterations in invertebrate functions may consequently-affect nutrient an~ energy 
transfer. and bird and fish populations. Also, COPCs in invertebrates 'may be passed along 
through the food chain. Therefore, upper trophic levels can be affected not only by reduced 
prey abl!ndan,ce, but also. by trophic transfer of acc1,lmulated contaminants in iiwertebrate prey. 
Examples' of important b,enthic 'inverte_brates in the Lower Fox River'system include chironomids 
(e.g.'-midges) and oiigoctiaetes, (e.g., segmented worms). 

, '. . -" 

Fish have_ many roles in the aquatip ecosystem, including the transfer of nutrients and energy, 
and <;ire prey for mammals, birds, and pred~tory-fish. In fact, several predators-rely solely. or 
primarily. on fish for survivfll. Fish typically constitute a large _proportion ,of the biomass in 
aqut;l:tic systems. Addftionally, fish haVe social and economic -..ialue; impaired'-fisWcomniunities 
would adversely affect'corrnnercial and-recreational-fishing. Benthic'fish are'those-fish"Ulat live 
in con'tact' with and forage fdt fOdd directly in -the sediments. As such; they represent a unique 
exposure pathway because of theidoraging behavior (Le., high expdsure to sediments) and' 
prey items (Le .• predominately benthic invertebrates). Examples of benthic fish 'in' the 'lower 
Fox River include 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). Pelagial 
fish represent many trophic levels with' prey items predominately in the water column (e.g .• 
zooplankton aneJ other 'fish). Examples of important pelagial fish in the Lower Fox River include 
shiners; snad. alewife~ perch, and walleye. Pelagial fish important to Green Bay include the 
same species as are found 'in the River, in addition to lake trout and other salmonids in the 
upper Bay. " 

Bird populations, in general, present one of the most significant biological components of the 
River/Bay system and occupy several trophic levels. Given the potential fo~ some contaminants 
to biomagnify, 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 addition to 
their ecologicaJ-importance. birds are socially valued because of recreational activities and 
aquatic aesthetics. Insectivorous birds rely predominately on ins'ects (e.g,. benthic 
invertebrates) for food. Examples of fnsectivorous birds in the Lower Fox River and Green Bay 
region include swallows and blackbirds. Piscivorous birds rely primarily on fish for food. Of the 
bird populations prese'nt 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." Examples of piscivorous birds-on the Lower Fox River and Green Bay include 
cormorants and terns. Carnivorous birds were selected for evaluation because of their diverse 
forage. which can include consumption of fish, piscivorous birds, or even small mammals. 
Examples of carnivorous birds on the Lower Fox River and Green Bay include eag!E~s, osprey, 
arid other raptors. 

Piscivorous mammals represent the upper trophic level of the riverine corridor ecosystem and, 
ther~fore, are potentially highly exposed to contaminants that bioaccumulate or biomagnify. 
Piscivorous mammais rely primarily on fish as food, but may also consume amphibians, 
invertebrates, crayfish, clams, and mussels. The foraging behavior of these.mammals 
represents a pathway through which energy is transferred from the aquatic to terrestrial 
ecosystem. Mink are piscivorous mammals found in the Lower Fox River and Green Bay area. 

0~· " 

A number of different animals have been or are currently on the Wisconsin, Michigan, 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 al., 1998). The osprey, common tern, 
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and Forsters tern have nested along the lower Fox River as wen as at upstream locations in 
Lake Winnebago,little Lake Butte des Morts, 'and Lake Poygan. Osprey have been sighted 
near Kaukauna and have attempted to n~t in the vicinity of Combined locks, while terns have 
been observed farther-upstream. Additionally. Caspian tern and great egret have nested on 
some of the islands Io.cated in Green Bay. Very few nesting pairs have been observed over the 
past few years and recovery of these populations is slow (Matteson et al., 1998). 

In addition to these birds, the"WDNR reported a bed of clams or mussels. 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 Jocated near the mouth of Mud Creek in 
the Lower Fox River (Szymanski, 1998,2000). 

As mentioned above, populatlons 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 copes 
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 n"ot exceed 95 percent of the 
time. Therefore, there is a 95 percent probability that the true mean of the population does not 
exceed the 95 percent UCl. The 95 percent UCL was calculated from the sample values 
depending on whether the data were normally, log-normally, or not normally distributed. When 
the data distribution fit neither a normal nor log-normal distribution pattern, the 95 percent UCL 
selected was the greater of the two calculated 95 percent UCLs (n.ormal and log-normal). In 
cases where data was limited, or where the variability in the data was high, the calculated 95 
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 
use'd 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,abo)J8,-8verage, yet .still within the range of most e--xposures. The RME thus 
provides' a degr~e of protectiveness that encompasses the indivldual receptors that have a 
higher likelihood of exposure. 
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Fox River and Green Bay ROD for OU 1 and OU 2 

Table 9 Summary of Chemicals of Concern and .MediumMSpecUic' E_xposure Point Concentrations for Watei' Column 
Invertebrates . , 

Scenario Time Current 
Frame: 
Medi'um: Water 

Exposure 
Medium: Surface water 

Concentration:, 
Frequency' of Exposure Point Exposure Point Chemical of Concern Detected (nofl) Statistical Mea-sure 

. 
Min. Max. 

Detection Concentration (ngll) 

Sutiace Water 
OU 1) Mercury (unfiltered) 0.2 7140 5f6 7140 max 

"f;, 2237 mean 
Total PCBs (filtered) 1.4 19 40f46 15.3 95% U.CL 

11.1 mean 
Total PCB_s (unfiltered) na na Of6 
Total PCBs 
I{particulates) 0.1 40.2 3.4/41 40.2 max' 

Surface water 
OU2) Total PCBs (particulate) 0.01 52.2 82/86 52.2 max 

11.9 mean 
. 16.6 - mean 

na ::: not applicable 
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Fox River and Green Bay ROD for OU 1 and OU 2 

Table 10 Summary of Ch~ml,cals of Concern and Medium-Specific Exposure Point Concentrations for Benthic Invertebrates 

Scenario Current 
Time Frame: 

Medium: Sediment 
. 

Exposure 
Medium: Sediment 

I Chemical of 
Concentration 

Exposure Point Exposure Detected Frequency of Statistical Measure 
Point Concern Detection Concentratio'n 

Min Max 
Sediments 
OU 1) Lead (mg/kg) 3.S 522 27127 172 mean 

522 max 
Mercury (mg{IgJ1 0.2 3.3 71/86 1.4 95 %lJCL 

,. 1 mean· 
'. 2,3.7,S-TCOO 1.80e-

Ilualkol 03 5.40e-03 4/5 4.30e-03 95% UCL 
2.50e-03 mean 

Tolal PCBs lualka) 25 130,000 22,848 95% UCL 
10}24 mean 

DOD (ug{IgJ) 4.7 19 4/23 19 max 
17.8 mean 

DDTlug~) 13 50 2/20 50 max 
Sediments 
IOU 2) Lead (m~) 44 130 10/10 88.9 95% Uel 

75.6 mean 
Merc"rv (m9!kg) 0.2 2.1 10110 1.7 95% UeL 

, 0.8 mean. 
3.50e 

Tolal PCBs (~g/kg) +01 7.42e+04 122/131 1.53e+04 95% UCL 
6,75e+03 mean 
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Fox River and Green-Bay ROD for OU rand OU 2 

Table 11 Summary of Chemicals of Concern and MediumMSpecific Exposure Point Concentrations for Fish 

Scenario Time Frame: Current 

Medium: Fish 

Exposure Medium: Fish 

C.hemical of Concentration Detected Frequency 
Exposure Point of Concern 

Min I Max Detection 
aU1 

whole fish tissue (carp) PCBs (ug/kg) 245 11400 30130 

whole fish tissue (Qizzard shad) PCBs (Uq/kq) 54 530 4/4 

whole fish tissue (golden shiner) . PCBs (ug/kq) 845 1140 2/2 

whole fis"h tissue (yellow perch) PCBs luq/kq) 363 na 1/1 
whole fish tissue (walleye) PCBs (uq/ka) 98.9 3800 11/13 

OU2 . 

whole fish tissue (carp) PCBs (ua/ka) 160 6600 12/12 

whole fish tissue (yellow perch) PCBs (ug/kg) 425 1298 4/4 

whole fish tissue (walleYe) PCBs (ua/ka) 1431 3900 4/4 

-':', 
na = not applicable . 
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2957 

1992 

530 
296 

1140 

993 

363 

3800 

1159 

3606 
2581 

1219 

779 

3900 
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mean 
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mean 
max, 

mean 

max 

niax 

mean 
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mean 

max 
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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 
Me'dium: Prey Items 

Exposure Medium: Prey Items 

Concentration 

Exposure Point Chemical of Concern Detected Frequency Exposure Point Statistical Measure 
Min Max 

of Detection Concentration 

OU1 
Tree swallow eQQ PCBs Iwg/kg) 1790 4030 5/5 3732 95% UeL 

2924 mean 
Tree swallow whole body PCBs (~9/ko) 79 7400 24/24 5254 95% Uel , 

':i: . 2135 mean 
Common tern inqestion mercury lu9/kg) na na na 1.5 mean 

1.6 RME 
mercury (ua/ko -BW/day) na na na 12.5 mean 

13.1 RME 
total PCBs I~g/day) na na na 17.4 mean 

31.2 RME 
total PCBs (uo/ka-BW/day) na na na 145 mean 

260 RME 
Forster's tern inqestion mercury IUg/kg) na na na 1.S mean 

1.9 RME 
• mercury l~g/k9:BW/day) na na na 11.5 mean 

'. 12.1 RME 
total PCBs lua/kg) na na na 21.2 mean 

37.9 RME 
total PCBs IW9/kg-BW/day) na na na 134 mean -

240 RME 
Double Crested Cormorant 
ingestion mercury IUa/kg) na na na S.1 mean 

S.6 RME ---------------- ----- -- ------ ----- ----
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Fox River and Green Bay ROD lor OU 1 and OU 2 

rable 12 Summary of Ch.emicals of Concern and Medium-Specific Exposu~e Point Concentrations for Birds 

Scenario Time Frame: Current 

Medium: Prey Items 

EXr'losure Medium: Prey Items 

Concentration 

Exposure Point Chemical of Concern Detected Frequ.ency Exposure. Point Statistical' Measure 
Min Max 

of Detection Concentration 

mercU;;;-luolko-BWldav; na na na 4.8 mean 
5.1 RME 

total PCBS-;;;;;/kn' na na na 94.1 mean 
168 RME 

total PCBs luo/ko-BW\ na na na 56 mean , , 100 RME 
bald e;;Te total PCBs (ua/ko\ na na na 963 mean 

1647 RME 
total PCBs lua/ko-BW\ na na na 207 mean 

.354 RME 
OU2 
common tern inaestion mercury luo/kol na na na 1.5 mean 

1.5 RMS 
mercuN~BW/d;V;- na na na 12.3 mean 

12.3 RME 
, total PCBs lua/kol na na .. : na 45.8 mean· 
, 

71.6 RME 
total PCB~BW/davl na na no 382 mean 

, 597 RME 
iForster's tern i-;;-estion mercu,;;-Iuo/ko\ na na na 1.8 mean 
! 1.8 RME .'. 

mercury lua/ko-BW/dav\ na na na 11.3 mean 
11.3 RME 

total PCBS;;;;;/i(;;\ na na na 55.6 mean 
87 RME 
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Fox River and Green B~y ROD for OU 1 __ and OU 2 

Table 12 Summary of Chemicals of Concern and Medlum~Specific Exposure Point Concentrations for Birds 

Scenario Time Frame: Current 

Medium: Pr~y ~~ems 

E~posure Medium: Prey Items 

Concentration 

Exposure Point Chemical of Concern Detected Frequency Exposure Point Statistical Measure of Detection Concentration 
Min Max 

totalPCBs (uo/ko-BW/day) na na na 352 mean 
551 RME 

double crested cormorant mercury (ug/kg) na na na 8 mean 
8 RME 

mercury (uo/ko-BW/day) na na na 4.7 mean 
e:~ , 4.7 RME 

total PCBs (u9/kg) na na na 249 mean 
388 RME 

total PCBs (uo/ko-BW/day) na na na 148 mean 
231 RME 

bald eaole inqestion mercury (ug/kg) na na na 40 mean 
67.4 RME 

mercury (u9/k9:BW/day) na na na 8.6 me,an 
14.5 RME 

total PCBs (uo/kg) na na na 1376 mean 
1930 RME . total PCBs (uo/ko-BW/day) na na na 296 mean 

. 415 RME 
bald eaole eoo total PCBs (U9/kg) na 3.6000 1/1 36000 max 
na ::: not applicable 
RME::: reasonable maximum exposure ... 
BW = body weioht . 
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Fox River and Green Bay ROD for OU 1 and OU 2 

Table 13 Summary of Chemicals of Concern and Medium~Specific Exposure Point Concentrations for Mammals 

Scenario Time Current 
Frame: Prey items 
Medium:' Prey items 
Exposure Medium: 

Exposure Point Chemical of Conce~n 

Mammal ingestion 
OU 1) total pcas (uo/day) 

total PCBs (Ug/kg-
BW/day)-

,% 

Mammal ingestion 
OU2) total PCBs (ug/day) 

total PCBs (ug/kg-
BW/dav)' 

na ::: not applicable 

RME::: reasonable maximum exposure 
BW::: body weight 

Concentration 
Detected 

Min Max 

na na 

na na 

na na 

na na 
, 

~--.' j '------' 
-', 

-""'-I 

Exposure Frequency of Point Statistical Measure Detection Concentration 

na 348 mean 
544 RME 

na 436 mean 
680 RME 

na 422 mean 
613 RME 

na 527 mean 
766 RME ---- -
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Fox River and Green Bay ROD (or OU 1 and OU 2 

PCB-Specific Exposure Point Concentrations 

Water 
Filtered and particul~te -concentrations of PCBs· were detected in all River reaches and Green 
Bay zones and these concentrations were summed to estimated total water concentrpUons of 0 

total PCBs. Estimated mean, 95 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 lJg/l) and represented an increase of 2.2 times over the 

. estimated mean total PCB concentrations in little Lake Butte des Morts (27.6lJg/L). 

Sediment 
Total PCS's were detected frequently in aU River reaches arid Green Bay zones. Measured 
concentrations are reported in three different ways: non-interpolated, interpolated (10). and 
interpolated (ld) for all of the River reaches, but, as discussed in Section 6.4.1 of the BlRA. 10 
concentrations are not. presented for zones 2, 3A, 38, or' 4 of Green Bay. In contrast to metals, 
PCB concentrations generally decreased mOVing -down the River and into the Bay. The-mean' 
total PCB concentration ranged from 82.9 ~g/kg (Green Bay Zone 4) to 10,724~g/kg (Little 
lake Butte des Morts). Mean, 95 percent UCl. and maximum concentrations of PCBs 'are 
presented on Figure 6-8 of the BlRA. 

Fish 
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 ~g/kg (yellow perch from Green Bay Zone 4) to 6,637 j.lglkg(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, 95 :p~rcent Vel, and maximum 
total PCB concentrations in forage fish species (gizzard shad. alewife, shiner species, and 
rainbow smelt) are.presented on Figure 6-12 of the BlRA. 

Birds 
Where they were analyzed, total PCBs were detected at a frequency of 100 percent, except for 
Green Bay Zone 38 where they were detected at a frequency of 95 percent. The mean total ' 
PCB concentration ranged from 2,135 IJ9/kg (whole tree swallow from Little lake Butte des 
Morts) to 11,026 jJg/kg (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 highest concentrations of total PCBs,-found in double-crested 
cormorants. 

Mammals 
llBdM; The mean estimated exposure concentration for total PCBs (N), total PCBs (Io).-and 
total PCBs (I,) were 435,397, and 400 ~g/kg-BW/day, respectively. 
Appleton~LR: The mean estimated exposure concentration for total PCBs (N), total PCBs (10), 

and total PCBs (I,) were 527, 494, and 501 ~g/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 specifically 
included in the risk characterization, the MUdies are presented in BlRA Section 6.5.4 to provide 
the risk managers with an integrated too! for decision-making. 
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Effects Assessment 

Toxic effects of all COPCs were evaluated in the BLERA. Section 6.3 of the BLRA 
provides details ()f the effects 6fall theCOPCs on the assessmeht endpoints. The rest 
of the discussion below focuses on. effects of PCBs only. . 

PCBs hiilve been shownto.cause lethal an\lsub-Iethal reproductive, developmental, 
immunological and -biochemical effects. The ri~k assessment limited its focus ,to .adve~e 
impacts on survival, growth and reproduction. The eco[ogical effects assessment includes 
literature reviews, field stUdies and toxicity tests that correlate concentrations of PCBs to effects 
on ecological receptors. Toxic equivalency f~ctof$, Qased on the toxicity of dio.xin •. hav~fb,~e~." 
developed for the dioxin-like PCB congeners. The effects of PCBs on Great-Lakes fish. and ',' 
wildlife have been extensivelY,doclnnented. PCB-inducJ9d reproductive impaifm_eh.1na;s bee,n 
demonstrated for several flSh-,species (Mac. 1988; Ankley et al.. 1991; Walker 8.fld' PeterSon~ 
1991; Walker et al., 1991a. 1991b; Williams and GiesY. 1.992). a,number of insectivorous. and" 
piscivorous birds (Kubiak et al., 1989; Gilbertson et aI., 1991; Tillitt et al., 1992) and mink . 
(Aulerich et al., 1973, Aulerichand Ringer, 1977; Bleavinsetal., 198Q; Wre'n, 1991; .. Giesy et.al., 
1994c; Heaton et al., 1995a, 1995b; Tillilt et al., 1996). 

Derivation of TRVs 

In order to derive toxicity reference·v.alu~s (TRVs);,·a comprehensive literature search-was, 
performed for all copes. A variety of datab.ases were ~earched far l.iterature ref~~ences 
containing toxicological 'infoi,mation., Som!3 of these literature saurce~ included, Biological 
Abstracts, Applied Ecology.oAb.stracts;,Chemical Abstract Services, Medfine, ToxUn~. BIOSIS. 
ENVIROllNE, Current Contents, Integrated Risk Information Systein(IRI$), theAquatic 
Information Retrieval Database (AQUIRE) maintained by the EPA, and the ErlVironmental 
Residue Effects Database (EREO) maintained by the EPA and u.s. Army Corps of Engineers. 
The TRVs selected for this assessment were discussed with and agreed upon by STAG 
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 to estimate the potential for ecological risk at the Site. The selected TRVs 
were either Lowest Observed Adverse Effects Levels (LOAELs) and/or No Observed Adverse 
Effects Levels (NOAELs) from laboratorY and/or field based studies reported in the scientific 
literature. LOAELs are the lowest values at which adverse effects have been observed. and 
NOAELs are the highest values at which adverse effects were not observed. 

The PCS and dioxin~like PCB congener TRVs for fish, birds and mammals are based Of} effeds 
on survival, growth. and reproduction.of fish CJ;nd wildlife species in the Fox River. Reproductive' 
effects (e.g .• egg maturation. egg hatchability and survival.of juvenile's) were generally' the m~t 
sensitive endpoints for animals exposed tQ PCBs. ' 

Risk Characterization 

Hazard Quotient Calculations 
Risk characterization for each assessment endpoint was based upon the calculated Has and, 
as available, population or field study data. Hazard quotients calculated based on literature 
values. provide one line of evidence for cttaracterjzing ecological effects. Field studies were 
evaluated, where appropriate. as a supplement to the risk evaluation, particularly when the 
contamination has a historical basis (EPA, 1994b, 1997a). 
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Fox River and Green Bay ROD for OU 1 and OU 2 

While HOs and other lines of evidence (Le .• field studies and other data types) cannot be 
quantitatively combined. each can inform risk managers on the presence of risk and how these 
risks may be reduced. Therefore. this risk characterization process did not result in the 
distillation of a single conclusive statement regarding overall risk to each assessment endpoint. 
Consideration of the magnitude of uncertainty, discussed in Section 6.6 of the BLRA. is also a 
key component of the risk interpretation process. 

For this risk assessment it was agreed by STAG that degree of risk would be determined based 
on three categories: "no" risk was concluded when both the NOAEC and LOAEC HOs 
evaluated were less than 1.0, "potentia'" risk was concluded when the NOAEe HQ exceeded 
1.0 but the LOAEC HQ was less than 1.0, and risk ("yes") was concluded when both the 
NOAEC and LOAEC HOs evaluated were greater than 1.0. When constituents were analyzed 
but not detected. it was concluded that no risk existed. 

au 1 - Little Lake Butte des Morts Summary. In summary, the results 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 of2,3,7,8-TCDD, DOD, 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 DOT and its metabolites are not found to pose risk to any assessment endpoint. 

au 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 to 
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 concentrations 
to cause risk to benthic invertebrates, piscivorous birds, and carnivorous birds. Concentrations 
of lead are only of risk to benthic invertebrates. Concentrations of all chlorinated 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. 

Major 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 OU 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 risk from PCBs 
are at risk in all River reaches or Bay zones. 

• Mercury poses a risk in all River reaches and zones, but not to aWreceptors. Mercury 
was not identified as a risk for benthic fish, insectivorous birds, or piscivorous mammals. 

• DOT or its metabolites poses a risk to benthic invertebrates in OU 1 (I.e., Little Lake 
Butte des Morts Reach). ~1. 
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Fox River and-Green Bay ROO for au 1 and OU 2 

Table 14 Ecological Risk Summary_ 

1 • • 

• 

NA = no data available 
Risk conclusions based on Has 

= No ris~ I .• ) • = Risk \. 
¢- -= Potential Risk 

Risk Conclusions "based ,on weight of evidence 1 
-= Site specific receptor data suggest that there is no risk {. 
-= Because of the Federal listing of the bald eagle as threatened, it is concluded that potential risk is actual '': 

risk 

Uncertainty 
The goal of this uncertainty analysis is to both qualitatively. and quantitatively 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 Ecolog'ical 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 populations, habitat and life histories of 
important fish, birds, and mammals within the River and Bay) are well 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 potentially at risk within the Lower Fox River. The 
selection of the important receptor species was done in consultation with biologists both within 
the WDNR and the USFWS. In addition, input on the receptor speCies was given-by biologists 
and reSource 'managers within EPA, NOM, 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 FROB to evaluate this receptor group, and there are no uptake models to estimate 
risk 'for frogs or othe~ 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 FROB to 
evaluate potential risks. 

Data 
The FROB represents numerous separate data collection efforts with over 500,000 discrete data 
records of air, water, sediments, and tissu~~ 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 FROB. 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 1 and au 2 , 
as ,supporting evidence within the BlRA. There have-been several studies comp.leted on the 
Fox River in the 19905. All studies conducted' after 1992 have fully validated data p!lckages., 
Given the temporal and spatial density of the data within the Lower Fox River, there are good" 
reasons to ~ssume tharthe overall quality_of the data- is high, 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 pesticides· in the surtace_ 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 all-PCB congeners for all media within the Lower Fox 
River and Green'Bay to, make conclusive assessments or predictions of risk. While the FROB 
contains numerous congener -specific data points, _until relatively recently all-of th~' dioxin-like 
congeners have not been 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 trends analysis was undertaken to specifically address the question of losses-or gains 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 surtace sediment 
concentrations (Le.,. top 10 cm) of PCBs have been steadily decreasing, but the ra.te of ~ha.nge 
in surtace sediments is both reach- and deposit-specinc. The change averages an ,annual 
decrease of 15 percent. but ranges_ from an increase of 17 percent to 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 point 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 1980. After the breakpoint, 
depending upon the fish species, the additional apparent declines were either not significantly 
different from zero, or were relatively low (Le., 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 1989 does not likely result in any significant biasing of the risk estimations. At 
worst. the tissue point estimates might overestimate risks by 50 percent (Le .. average of 5 
percent per year over 10 years), but given that at least some fish tissue concentrations 
increased, it is reasonable to suggest that some risks were underestimated by at least an 
equivalent amount. ' 

Spatial Variability ;'<! .... 

Uncertainty in the spatial variability refers principally to where sediment samples were collected 
from within the Lower Fox River and Green Bay. Within the River, most sampling efforts are 
concentrated in areas where there were"thick sediment deposits (e.g., A, POGo N, GG/HH, and 
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the SMUs below'Oe Pere). There were no systematic'sampling efforts to define ~CB 
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 paints. 
Sediment concentrations used in the risk-assessment Were based on both non-interpolated and 
interpolated concentratio'n es'timation methodS so that the differences in risk estimates could ,be 
compared. The calculations demonstrate that in "general, uSing the interpolated sed\ment yields 
a lower estimation of sediment-based risk than use of the non-interpolated data. . 

Toxic Exposure 
Point estimates of exposure concentrations were compared in ,the BLRA to point estimates of 
toxicity'in the literature to yield the hazard quotients. While the rationale used to select the most 
representative value from the literature was presented in Section ,6:3, there remain uncertainties 
"associated with effects concentrations above or below,the selected TRV, selection of TRVs'Jrom 
one species and,apptying to another, interpretation-between NOAEGs'and lOAECs based on 
application of uncertainty factors,-or application-of different ,sets of toxicity equivalent factors­
from the literature. For PCBs, risk estimation uncertainty was reduced by d~termioing -risK 
potential on a total PCB basis and a PCB congener basiS for receptors where both exposure 
and effects data were available (Le., fish and birds). 

Alternative Exposure Points 
The principle exposure point concentration used for risk evaluation in the BLRA was the RME 
(Le., 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 evaluated for risk for two 
representative species: walleye and double crested cormorants. 

For walleye, results of this comparison indicated that risk evaluation of the 90th percentile 
concentrations would result in only two changes to .the risk conclusions. Hazard, quotients for 
the total PCB NOAEL forwaUeye in Green Bay Zone 1 increase from 10 to 14 using the 90th 
percentile. The risk determination for walll,7ye from total 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 riskH to "potential risk". The net conclusions of the ecological risk 
assessment for pisdvorous fish would be negligibly affected by using the 90th percentile. 

For double-crested cormorants, risk evaluation of the 90th percentile concentrations would 
result in only one change to the risk conclusions. Risk to double~crested cormorants from p,p'­
DOE would change from "potential risk" to "likely risk" in Green Bay Zone 38. Because of the 
limited 90th percentile data in fish appropriate as prey for double-crested cormorants, dietary 
concentrations could not be modeled. However, use of the 90th perce_ntlle would not 
appreciably affect the risk determinations for piscivorous birds. 

Population Data 
As noted previously, while population level endpoints can be an appropriate tool to assess risk, 
the population data discussed in the BLRA were not collected specifically for risk assessment. 
There is some-uncertainty introduced given the potential for other 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, food availability, habitat 
suitability and availability, species competition, predation, and weather. For ~xample, while 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 QfM1taminant conditions exist that potentia1!ywould 
jeopardize mink health along the River corridor, the absence of mink due to absence of habitat 
must be considered. 
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Fox RiVer and Green Bay ROD forOU tand au 2 
Likewise, the apparent'increase in populations of walleye and cormorants suggest little or no 
current risks to these species. Increases in walleye populations have occurred since the 1980s, 
and ~re directly linked-to improvement-in water quality 'and habitat in the lower Fox River, and 
not necessarily to decre.ases· in contaminants. Evidence that some risks persIst is evidence,d in 
the appa'rent presence of pre-cancerous lesions. -Cormorant population -increases may be 
related to decreases in contaminant concentrations, but are ,also likely tied to increas~s_ln 
available prey (fish). Like walleye. sublethal conditions appear to persist within the cormorant 
population. 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 thoughUo be amenable to a 

-- 'quantitative analysis. This analysis involved using of a range of toxicity values as listed in the 
literature rather-than the single' point estimate'for toxicity that was used·in the main body of the 
BLRA. This ,re~analysis was done for each River reach and Green Bay zone. 

• LLBdM: There is a high probability {70 to 80 percent} that PCBs are widely distributed 
throughout the reach at sufficiently high concentrations to moderately effect benthic infaunal 
populations, and at least a 40 to 50 percent probability of encountering PCB concentrations 
associated' with' extreme effects. 

• Appleton~LR: For this r~ach, the probability of infaunal organisms encountering levels of 
PCBs associated with toxic effects is low (5 to 10 percent). 

Concluding Statement 
The evaluation of uncertainties did not change the general conclusions drawn from the BLRA, 
which are that: 

• Fish consumption by other fish. birds and mammals is tne exposure-pathway that 
represents the greatest level of risk for receptors (other than direct risk to benthic 
invertebrates). 

The primary eoe is PCBs, and other COGs carried forward for remedial evaluation and long­
term monitoring are mercury and ODE. 

8.4 Derivation of SQTs 

Sediment Quality Thresholds (SOTs) are sediment concentrations that have_been linked to a 
,specific magnitude of risk. SOTs 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 SOTs 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. 

SOTs were estimated for PCBs with th_e 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 10.4 , 10.5 , and 10.6 , and a noncancer hazard index of 

1.0 for risk in recreational anglers_and high-intake fish consumers 
(;'>-

• The NOAECs and LOAECs for species of benthic invertebrates, fish, birds, and riverine 
mammals found in the River and Bay. 
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8.5 Basis for Action 

The excess cancer .. risk and- non-cancer health hazards associated with human ingestion, of fish, 
as well as the ecological. risks associated with ingestion of fish by birds, fish and. mammals, are 
above acceptable levels under baseline conditions. The response action selected in this ROD.is 
necessary to protect the public health or welfare and the environment from actual re,leases of 
hazardous substances into the environment. ' 

9. REMEDIAL ACTION OBJECTIVES 

Consistent with the NCP and RifFS Guidance, WDNR and EPA developed remedial action 
objectives (RAOs) for the protection of human health and the environment. The RAOs specify 
the contaminants and media of concern, exposure routes and potential receptors, ano an 
acceptable concentration limit or range for each contaminant for, each ofthe 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.preliminary 
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 aus 3 through 5 wi\! 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 b'riefly 
described below, then discussed in more detail on the following pages. 

• Remedial Action Objectives. RAOs are sitl3-specific goals for the protection of human and 
ecological health. 'Five RAOs were developed; aU five apply to the River, while RAOs 1, 2, 
3, and 5 apply to Green Bay. 

• Remedial Action Levels. A range of action levels were considered for the River and Bay; 
action levels were chosen based in part on Sediment Quality Thresholds (SOTs), which link 
risk in humans, birds, mammals, and fish with safe threshold concentrations of PCBs in 
sediment. The SOTs were developed in the human health and ecological risk assessments. 

• Operab1e Units. The four reaches (OU 1 through au 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 
alternatives (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 detait below. Cost estimates were also prepared for each combination of 
River reach/Bay zone, remedial alternative, and action level. • 

9.1 Remedial Action Objectives 

RAOs address the protection of human tr~alth and protection of the environment. 
five RAGs have been established for the Fox River and Green Bay Site. 
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Fox River and Green Bay ROD for au 1 and OU 2 

• RAO 1. Achieve~ to the extent. practicable, surface' water quaiity criteria throughout 
the lower Fox ,River and Green Bay. This RAO is -intended to reduce PCB concentration 
in surface water as quickly as possible. The_ current water quality' criteria for PCBs are O~003 
ngll for the protecij9n of human health-and'O.012 ng/L for-the protection 'of wild and­
domestic animals. Water quality criteria incorporate all routes of exposure assuming the 
maximum amount is ingested-daily over a person's lifetime. 

• RAO 2. Protect humans who consume fish from exposure to COCs that exceed 
protective levels. This RAO is intended to protect human health by targeting removal of 
fish consumption advisories as quickly as possible. DNR and EPA defined the expectation 
for the protection of human health a~ the likelihood for recreational angl~rs and high-intake 
fish consumers to consume fish within 10 years and 30 years, r~$pectively, at an acceptable 
level of risk or without restrictions following completion of a remedy. 

• RAO 3. Protect ecological receptors, from exposure to COCs above protective levels. 
RAOa is intended to protect ecological receptors like invertebrates. birds. fi~h, and' 
mammals. DNRand_EPA-defined the ecological expectation as the likelihood of achieving 
safe ecological thresholds for fish-eating birds and mammals within 30 years follow'ing 
remedy completion.- Although the FS did not identify a specific time frame for evaluating 
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 RAO 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 to Green Bay and Lake Michigan to levels comparable 
to the loading from other lake Michigan tributaries. This RAO applies only to River reaches. 

• RAO 5. Minimize the downstream movement of PCBs during implementation of the 
remedy. A remedy is to be completed within 10 years. 

No-numeric c1eanup'standards have been promulgated by the- federal government or the State 
of Wisconsin for PCB-.contaminated sediment. Therefore, site-specific RAOs to protect human 
and ecological health were developed based on available information and standards, such as 
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 (allowing RAOs were established for the Site: 

Remedial Action levels-- PCB remedial action levels were developed based on the Sediment 
Quality Thresholds (SOTs) derived in the RA for the lower Fox River and Green Bay. SOTs 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 ecological receptors after 
remediation. For each River reach or Bay zone, all of the sediment with PCB concentrations 

: .. greater than the selected 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 Monitored Natural Recovery 
(MNR) may also be a component of the remedy. This was considered betause when sediment 
is removed to a specific action !evel, some sediment with pCS concentratiorrs above the SOTs 
will likely be left in place. MNR can also be a stand-alone remedy if it is determined to achieve 
sufficient protection within a reasonableJj[!1e frame. As a result, each action level and each 
remedial alternative has an MNR component. 
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9.2Applic~ble or Relevant and Appropriate Requirements (ARARs) 

Section .121 (d) of CERCLA requires th"tSuperft!nd remedial actions meet AMRs. In addition 
to applicable (f3quirements, the A-RARs- analysis that was conducted considered ~riterja, and 
relevant and appropriate standards that were ,useful in evaluating remedial alternatives. These 
non-promulgated guide'lines and criteria are known as To Be-Considered (TBCs). iI),cOntrast to 
ARARs, which are promulgated cleanup ~~andards, stand~rds ,of control, and other substantive 
environmental protection requirements, criteria odimitatlons; 'TBCs are' guidelines and other 
criteria that have not been promulgated. -- , 

Location-specific ARARs establish restrictions on the management of waste or hazardous 
sUbstances' in specific protectec;i locations: such as wetlands, floodplains, historic places, and 
sensitive habitats. ' 

Action-specific ARARs are techn-ology-based or activity.:based requirements or limitations on 
actions'taken with respect to remediation. These-requirements are triggered by particular 
remedial activities that are selected to accomplish the remedial objectives. The action-specific 
ARARs indicate the way in whioh the selected alternative must be implemented as well as 
specify levels for discharge. See table 4-2 oftha 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 lim,its. for particular substances, pollutants. or contaminants. 

In addition to the water quality criteria, substantive requirements of National Po!lutant Discharge 
Elimination System (NPDES), as implemented under Wisconsin administrative rules, would also 
be applicable to wastewaters that are planned to be discharged to the Fox River, which ~m 
require treatment. These wastewaters indude liquids generated during construction actrvities 
such as dewatering liquids, excavation area liquids, and liquids generated duting cdnslruction of 
anyon-site consolidation area. Discharges to Publicly Owned Treatment Works (POTWs) may 
be pursued as an alternative discharge location. However, such discharges must also comply 
with limitations to ensure acceptable discharge from the POTW ~fter treatment. The specific 
discharge levels will be determined during the design stage in coordination with WDNR. 

Sediments removed from the Fox River may contain PCBs equal 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 governing the disposal of solid waste in Wisconsin. PCB 
sediment with concentrations equal to or greater than 50 ppm will be managed in acco-rdance 
with the Toxic Substances Control Act (TSCA) of 1976 (Appendix E of the Feasibility Study). 
The determination that material is subject to regulation under TSCA will 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 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 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, 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 pertaining to disposal under 
TSCA be in effect at the time that TSCA compliance decisions are made for the Fox River 
sediment, then compliance with those rules wi!! be achieved. 
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10. DESCRIPTION OF ALTERNATIVES 

Following development of the RAOs, WDNR conducted a rigorous screening a-nd evaluation 
proc'ess 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 G'reen Bay were identified and screened (evaluated) based on effectiveness and- technical 
implementability at the Site. Retained technologies were then evaluated in a second screening 
-based on 'effectiveness, implementability and cost. After the second screening, the following 
four technologies were retained for consideration in the analysis of remedial alternatives: 1) 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) removafldredging (Le., environmental dredging) foiiowed by MNR. 

Process options for treatment and disposal that were retained include dehalogenation, physical 
separation and solidification, vitrification and high-pressure oxidation. ' 

: After the technology screening, WONR and EPA developed and screened remedial alternatives. 
A specified "c;:leanup 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, WDNR and EPA developed remedial goals based on PCB concentrations 
in fish (see Section 9). Therefore, remedial aitern;:llives were evaluated based on th~ir ability to 
reduce PCB concentrations in fish. PCB concentrations in fish are controlled by PCB 
concentrations in both the sediment and the water column and, therefore, sediment cleanup is 
considered the means to the goal of protecting human health. and the environment. 

For the capping alternative, locations where it was feasible were considered in determining 
wbere this technology could be applied based on criteria identified in section 6.4.4 of the 
Feasibility Study. For excavation alternatives, WONR and EPA evaluated the following action 
levels for the Fox River: PCB concentrations of 0.125 ppm, 0:25 ppm, O.5.ppm, 1.0 ppm, 5.0 
ppm, and no action. These results were then compared to the _RAOs, particularly RAOs 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 ?gencies relied 
on projections of the time necessary to achieve the risk reduction, the post-remediation surface­
weighted average concentration (SWAC), and cost. 

Table 15 shows that for the selected Action Level of 1.0 ppm, time to acceptable fish tissue 
concentrations for walleye, would be achieved within one year in au 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 EcologicaJThresholds for lower Fox River at 1 
ppm PCB Action Level and No Action in OU 1 

Fish Risk-Level Receptor 

cancer 

14 100 

1. Shaded row represents removal- of fish advisqries .. 

2. RME indicates the reasonable maximum exposure. 

3. NOAEC is the no observed adverse effect concentration. 

If is -estimated that it would 'lake 40 years to remove fish advisories fOf OU 2, under the selected 
remedy, Monitored NaturarRecovery. However, the removal of Deposit N (completed in a 
dredging demonstration project during 1998 and 1999) and Deposit DD (under consideration for 
remediation in the ROO for OU 5 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 against a given area. 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 
interdeposit areas. The estimated post-removal SWAC value for OU 1 at an action leve! of 1 
ppm is 185 ~g/kg. 

The SWAC value provides a number that can be compared to the SOTs 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 SOTs for carp and 
walle~e are listed in Tables 16 and 17, respectively. 

Table 16 Human Health Sediment Quality Threshold (SQT) Values 

Recreational Analer Hiah·lnlake Fish Consumer 
RME I CTE RME I CTE 
"alka "alka "alka ~alka 

Cancer Risk at 10 -5 

Cam I I 16 180 I 11 I 57 
Walleve I I 21 r 143 I 14 I 75 

Non-Cancer Risk lHI =11 . 
Cam I I 44 I 180 I 28 I 90 

WaUeve I I 58 I 238 I 37 T 119 
1. RME indicates the reasonable maximum exposure; 
2. CTE is the central tendency exposure. ,-.)1:0 
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Table 17 Ecological Sediment Quality Threshold (SQT) Values 

NOAEC '"Olko} 
CarP· - fry Qrowth and mortality 363 
Walleye 7 fry groWth and·mortalitV -

176 .; 

Common Tern hatching ,success, 3,073 
,Common Tern _ deforT11.i.\y . 523 
Cormorant hatching success 991 
Cormorant deformity:- 170 
Bald Eagle hatching SUCCess . 339. 
Bald Eagle def9rfnity, . 58 
Mink - reproduction arid kit survival 24 

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. For OU 1 an· 
estimated 784.200 cubic,yards and 1.715 kilograms of PCBs would be removed. The cost for 
remediation of OU 1 is -estimated to be $66.2 million. 

WDNR and EPA selected six remedial alternatives for detailed analysis: No Action. Monitored 
Natural Recovery and Institutional Controls, Dredge and Off-Site Disposal, Dredge to a 
Confined Disposal Facility (CDF). Dredge and Vitrification .. and In-situ Capping. These 
alternatives cover the range of viable approaches to remedial action and include a no-action 
alternative, as required by the NCP. 

10.1 Description ef Alternative Components 

Remedial Alternatives --WDNR and U.S. EPA evaluated several alternatives to address 
contamination in the Lower Fox Rivet and Green Bay_ 8ec~use the level of contamination and 
size of the aus 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 
alternative could be substituted for the selected remedy. 

Alternative A: .No AcUon - A No Action alternative is included ,for aU River reaches and Bay 
zones. This alternativEfinvolves 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: Monito~red Natural Recovery - Similar to Alternative A, the MNR alternative 
relies on natura!(y occurring degradation, dispersion. and burial processes to reduce the toxicity, 
mobility. and volume oJ contaminants. However. the MNR option also includes a 40-year.long­
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, instij!,ltional 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 
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include measures that restrict access to or uses of a site. They typically consist of some 
combination of physical r~straints (such as fences to limit access), legal restrictions (such as 
local ordinances and restrictive covenants that "mit la-nd development), and outreach activities 
(such as public educati9n programs and health advisories). 

After-native C: Dredgti.and.Off~Site Disposal - Alternative C include's ~he rem9val' of-sediment 
having PCB concentrations greater than the remedial action lev~1 using ~ ',hydraulic or. 
mechanical dredg~, dewatering the sediment either passively or mech~nically, treating the water 
before discharging it back to the River, and then disposing of the sediment off site, transporting 
it by truck. Sediment disposal would be at a locallanqfill in complianc§l with the requirements"of 
NR 500 Wisconsin Administrative Code (WAC). which' regulates the disposal of waste and the 
WDNR's TSCA approval issued by EPA. EPA issued this approval under the authority of the 
federal TSCA. This approval allows for the disposal of PCB-contaminated sediment with 
concentrations equal tc! or greater than!;iO mg/kg (ppm) in landfills that are licensed under'the 
NR 500 rule series, WAC provided that certain requirements are met. 

Alternative 0; Dredge to a Confined Disposal Facility (CDF) a Alternative-D includes the 
removal of sediment having PCB concentrations greater than the remedial action lever to an on~ 
site COF for iong-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 shore. Sediment 
with PCB concentrations equal to or greater than 50 mg/kg would not be disposed of in a COF. 
Such sediments wbuld be mechanically dredged for solidification and disposal at a solid waste 
landfiH conforming to requirements defined -by the state in the NR 500 rule series and WDNR:'s . 
TSCA approval. Conceptual near-shore COF locations were identified in OU 1. 

Alternative E: Dredge and Vitrification· This alternative is similar to Alternative' C except that 
all the dewatered sediment would be thermally treated using a vitrification process. Alternative 
E assumes that the residual material would be available for possible beneficial reuse after 
vitrification. Vitrification has been used as a representative thermal treatment process option 
and was included as an alternative due to a recently completed pilot-scale evaluation. 

Alternative F: In-situ (In-place) Capping - Alternative F includes primarily san'd 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 COF, 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 
include 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 
locations with the potential tor scouring and erosion. Laboratory tests developed in the past 
indicate that a minimum in-situ cap thickness of 12 inches (30 em) 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) tor any location 
where a cap is proposed. Institutional controls and monitoring and maintenance are also 
components of this alternative. Institutional controls may be necessary to ensure the long-term 
integrity of the cap. Monitoring and mainl-~Jlance 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 au 2. 
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Fox Riv~r and Green BCiY ROD for OU 1 and OU 2 

In evaluating the alternatives, WDNR and EPA considered "the level of-protection that.w~uld ' 
satisfy the cOncern ,of the n'atural resource trustees thaf future natural res-ource injuries be 
minimized. Many of ~h§ 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 Monitored Natural Recovery in areas where active 
remediation- will not occur. 

10.2 Key/Common Elements 

The following discussion applies primarily to the dredging or dredging and capping alternatives. 

Phasing· The firSt construction season of remedial dredging will include an extensive 
monitoring"program of all 'operations:"'Monitoring data will be compared to'performance 
standards developed during remedial design. Performance standards are likely to address' (but 
may,not be limited to) res us pension rates during dredging. production f9.tes, and residuals after 
dredging, and community' impacts '(e.g., noise. air quality, odor, navigation). Data gathered wUl 

_ enable WDNR to determine if adjustments are needed to operations -in the succeeding phase-of 
dredging. 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, available 
to th~ public. 

Institutional Controls - Institutional controls (fish consumption advisories and fishing 
restrictions) would be utilized with the Monitored Natural Recovery, capping and removal 
alternatives. Institutional Controls are considered to be limited action alternatives, and therefore 
are not included in the No Action alternative. 

Source Control- Point sources of contaminants to the Fox River have been effectively 
addressed by water discharge permits for the Fox River. Thus, no additional actions related to 
source control are necessary. -

Monitored Natural Recovery· Natural recovery refers to the beneficial effects of natural 
processes that reduce surface sediment concentrations of PCBs. These processes include 
biodegradaUon, diffusion, dilution, sorption, volatilization, chemical and biochemical stabilization 
of contaminants, and burial by natural deposition of cleaner sediments. The primary 
mechanisms for natural recovery in the Fox River and Green Bay are desorption and dispersio'r.l_ 
in the water column (I.e., as a dissolved constituent), burial, ;and sedimerit resuspension and 
transport. Bi_odegradation is a negligible contributor to the lowering of PCB concentrations and 
is not a factor for niercury. The relative'importance of each of these mechanisms--in reducing' 
pCS concentrations in the Fox River and Green Bay is not easily estimated based on available 
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 remedial 
activities are completed until the remediation goals 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 determination of the 
significance of the sediment-contribution to fish is based primarily on model projections, in 
conjunction with geochemical and statistical analyses. The model projections indicate that the 
significance of the sediment contribution ,tg PCB fish tissue' levels varies by Operable Unit; 
therefore, the sediment levels that are considered principal threats will correspondingly vary by 
Operable Unit. 
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Treatment· Conventional treatment technologies, such as thermal desorption, are technically 
feasible.; however, th~ associated costs would Qe substantially greater than off-site-Iandfill 
disposal. Howeve~, vitrification of -sediments is feasible and as such is considerecfa possible 
alternative to the Cl.,lrreRt plans for-conventionai disposal in an approved, licenseq landfill., 
Materials that would be processed using vitrification technology could be -beneficially re-used." 

Sediment ProcessingfTransfer Facilities· It is: expected that sediment processing/transfer 
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 engineering issues (such as those associated with the type of dredging 
selected), property issues, noise, air impacts and other appropriate factors. Although it is . 
projected that these facilities would be land-based, water-based facilities will also be evaluated. 

Dredged sediments will be mechanically dew-atered and loaded orito trucks for transport to -
disposal facilities.' . 

Water th-at is separated from the dredged sediment will undergo treatment to remove fine 
sediment particles and dissolved PCBs. Ultimately, the water will be discharged back irito the 
Fox River in compliance with the substantive: requirements of the State of Wisconsin ·Pollut~nt 
Oischarge EIi'mination System, which is an ARAR for this Site._ -- , . 

Transportation· Dredged materials will be transported from the dredging site to the sediment 
processing/transfer facilities by barge or in-river pipelin,e. Transportation from the sediment 
processing/transfer facilities to disposal facilities will be by truck. 

Disposal· Disposal of PCB contaminated sediment from au 1 will_be to either an existing 
upland landfill or into a newly constructed or modified landfill designed to receive the dewatered 
sediment. ARARslTBCs specific to the landfill option include the siting requirements for a 
landfill (Chapter 289, Wisconsin Statutes) and the technical requirements for construction; 
operation, and closure of a landfill in the NR 500 rule series, WAC. 

Sediments removed from the Fox River may contain PCBs equal to or greater than 50 ppm. 
PCB sediment with concentrations less than 50 ppm will be managed as a solid waste in 
aq:ordance with statutes and rules governing U1e 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 of-1976 (Appendix E of the Feasibility Study). Presently 
TSCA compliance would be achieved through the extension of the January 24, 1995 ?pproval 
issued by EPA to WDNR pursuant 40 CFR 761.60{a){S) underthe authority ofTSCA. 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 50Q, WAC landfill 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}; Cl-l1d, will provide the 
same level of protection required by EPA. Region 5 and therefore is no less restrictive than 
TCSA. 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 River sediment, then 
compliance with those rules wi!! be achieved. 

Therefore. this disposal m~thod 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 injury to health and the environment. 

\;r~, 

Although off-site land filling is anticipated, vitrification and beneficial re-use of dredged excavated 
sediments will be evaluated during the design phase. Value engineering to reduce waste 

Page 580[97 

: i 
-:i ; 

.• J .. 



' .• 
l 

1 

J 
! 
1 
\ 

J 

) 

J 

Fox River and Green Bay Rob 'for OU 1 and OU 2, 
volumes (that will also reduce costs') will be explored and, if appropriate, finalized during 
remedial design. 

Monitoring· Shott- an9-long-term (i.e .• -pre-, during. and post-construction) monitoring 
programs. will be developed to ensure compliance 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 remedial action as well as ensure protection of 
public health and the environment 

11. COMPARATIVE ANALYSIS OF ALTERNATIVES 

In selecting a remedy- for a site, WONR and EPA consider the factQrs set forth in CERCLA § 
121,42 U-S.C. § 9621, by conducting a detailed analysis ofthe viable remedial alternatives 
pursuant to the NCP, 40 CFR § 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 9200.1-23.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. 

2. 

Overall Protection 'of -Human Health and the Environment 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, engineering, or institutional controls. The selected remedy 
must meet this criterion. 

Compliance· with Applicable or ReleVant and Appropriate Requirements (ARARs) 
addresses whether-a remedy wit! meet applicable or relevant and appropriate federal 
and state environmental laws andlor justifies a waiver from such requirements. The 
selected remedy mList meet this criterion or a waiver of the ARAR must be attained. 

PrimB:ry BalanCing Criteria 

3. 

4. 

Long-Term Effectiveness and Permanence refers to expected residual risk and the 
ability of a remedy to maintain reliable protection of human health and the environment 
over time, once cleanup levels have been met. 

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 satisfreQ when treatment is 
used to reduce the principal threats at the site through destruction of toxic contaminants, 
reduction of the total mass of toxic contaminants, irreversible reduction in contaminant 
mobility, or reduction of total volume of contaminated media. 

5. Short-Term Effectiveness addrtsses the period of time needed to achieve protection 
and any adverse impacts on human health and the environment that may be posed, until 
cleanup levels are achieved. 
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Fox River and Green Bay ROD for OU 1 and OU 2 
6. lmplementabilfty is the technical and administrative_ feasibilitY of a remedy. including 

the availability of materials and services needed to implement a particular option. 

7. Cost includes estimated capital costs, _annual operation and maintenance costs 
(assuming a 30--year time period). and net present value of capital and operation and_ 
maintenance costs. 

Modifying Criteria 
'1 
-~ J 

8_ Agency Acceptance considers whether the support agency, EPA.in"lhis instance. "f"l 
concurs with the lead "agency's remedy selection and the analyses and "-: J 
recommendations of the RIlFS and the proposed plan. 

9. Community Acceptance aqdresses the public's gen~ral response to the remedial trl 
alternative.s and proposed plan. -The ROD includes a responsive'ness summary that 
presents public comments and the WDNR and EPA responses to those comments. The 
level of community acceptance of the seleCted alternative is" outlined in the ''"1 
Responsiveness SummarY (see Appendix A). t: j 

11.1 Operable Unit 1 (Little Lake Butte des Morts) TI 
Table 18 summarizes the evaluation" for OU 1 "'alternatives and hbw each"alternative "meets, or 
does not rheet requirements for each of the nine criteria described above. A detailed 
comparative" analysis for alf alternatives follows. 

Table 18 Operable Unit 1. Little Lake Butte des Morts Alternatives 

Selected ~ 
Alternative 

Yes - Fully meets Alternative Alternative Alternative Alternative" Alternative Alternative Alternative 
criteria A B Cl C2 D E F 

Partial = Partialiy No Action Monitored Dredge Dredging Dredge to Dredge In Situ 
meets criteria Natura! with off with off site ;Confined and Capping 

No = Does not meet Recovery site disposal Disposal Vitrification 
criteria disposal Facility 

1. Overall No No Yes Yes Yes Yes Yes 
protection of 
human health 
and the 
environment 

2. Compliance with No Partial Yes Yes Yes Yes Yes 
Applicable or 
Relevant & 
Appropriate 
Requirements 

3. long-teon No No Yes Yes Yes Yes Partial 
Effectiveness 
and 
Permanence . 

4. Reduction of No No Yes Yes ; Ye~ Yes Partial 
Contaminant 
Toxicity. 

. 

Mobility, or 
Volume through 
Treatment ,;;" 

5. Short-term No No Yes Yes Partial Partial Partial 
Effectiveness 
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Fox River and Green Bay ROD for OU 1 and OU 2 

~Selected 
Alternative 

Yes - Fully meets Alternative . Alternative Alternative Alternative Altemative Alternative Alternative 
criteria -_ A B C1 C2 0 E F 

Partial = Partially No Action Monitored Dredge Dredging Dredge to Dredge In Situ 
meets criteria Naturaf with off with off site a Confined and Capping 

No = Does not meet Recovery site disposal Disposal Vitrification 
criteria disDosa! Facilitv 

6. lri1i1fementabiiitv' Yes Yes Yes Yes Partial Partial Partial 
·7_ Cost 

(~i!lions of $\ 
$4.5 $9.9 $116.7 $ 66.2 $68.0 $63.6.0 $90.5 

8. Agency The WDNR has been the lead agency in developing the RIIFS and the ROD. Both WDNR 
Acceotance and EPA SUDoort the selected alternative for this OU at the 1..0 oom action level. 

9. Community The level of community acceptance of the selected alternative is outlined in--the 
Acceotance ResDonsiveness SummarY. 

11.1.1 Threshold Criteria for Operable Unit 1 

Protection of Human Health and the Environment 
The primary risk to human health associated with the contaminated sediment is consumption of 
fish. The primary risk to the environment is the bioaccumuiation of PCBs from the consumption 
of fish or, for invertebrates, the direct ingestion/consumption of sediment Protection of human 
health and the. environment were evaluated by residual risk in surface sediment 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 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 loadings to downstream areas and total mass contained or removed. 

Each of these is discussed below. 

Residual PCB concentrations in surficial sediment and surface water 
As shown in Table 19 below, substantial reductions in the average concentration of suriicial 
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 8). 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, 0, E or F, when compared to the No Action or MNR Alternatives. 
respectively (Le., 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, 0, E and F), relative to No Action and Monitored 
Natural Recovery (A. and B, respectively) - i.e., 2.99 versus 0.18 ppm, respectively -- see Table 
19. 
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Table 19 Post·Remediation Sediment and Surface Water:Concentrations in O'U 1 
, '~. . . -

Alternative 
Average PCB Concentrations in Estimated Surface Water con~{~tr~;ons 

S,urficial Sediments (ppm) 30·years after .Remediation -ng/L 
A.B . 3.699 2.99 
C1. C2. D.E. F 0.185 0.18 

Data is from FS Tab/e$ 5-4. and 8-58. 

Time'to reach acceptable fish tissue concentrations 
Substantial reductions in the time when humans could safely consume fish are achieved by 
active remediation alternatives (C1, e2, D~ E. and F)~ when compared to the No Action and 
Monitored Natural Recovery '(MNR) alternatives (A and 8). The implementation of active' 
remediation altematives results in an 86 percent to 99 percent reduction in the time required to 
reach acceptable fish tissue concentrations in walleye when'comp-ared to the No Action Qf MNR~ 
alternatives (Le., 1 to 14 years for active remediation versus 5.1 to 100 years for No Actkm or 
MNR - see Table 20). Recovery times for additional human health receptors are presented the 
FS. Chapter 8. Table 8-6. 

Table 20 Time Achieve Acceptable Fish Tissue Concentrations for Walleye; in au 1 

Estimated Years to Achieve 

Fish Receptor Risk Level Goal Alternatives 
Alternatives Ci. C2, 0, E, 

F A.B 

Walleve Recreational AnQler RME Hazard .Index of 1.0 <1 51 
Wan~y~ Higg Intake Fish Consumer RME Hazard Index of 1.0 4 65 
Walleye Recreational Angler RME 1 O~5 cancer risk level 9 84 
Walleye High Intake. Fish Consumer RME 10-5 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, iinplementation of 
active remediation alternatives results in a 40 percent to 86 percent reduction relative to No 
Action or MNR (Le., 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 ecological 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 au 1 

Estimated years to achieve 
Fish Receptor Risk Level Goal. . Alternati~s C1, Alternatives 

C2,D,E,F- A.B 
Carp Carnivorous bird NOAEC 14 100 
Carp ·Piscivorous mammal NOAEC 29 >100 
Sediment Sediment invertebrate ." TEL 60 >100 

Data is from FS Table 8-16. 
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PCB loadings to. downstream areas and total mass contained or removed 
Reductian of the PCB load transported over the Appleton Dam into the downstream areas of the 
Fox River is a measure:of the overall protectio.n of human health and the environment. 
Reduced PCB loading from OU 1 will ultimately contribute to downstream reduction of 
concEmtratidns of PCBs in sediment, water and fish, and thereby redoce risk-to humans and 
ecological receptors in the Fox River. After implementation of active- remedial altema"tives (C1, 
C2. 0, E, and F) estimates for releases aver the Appleton pam would be reduced from 88 

-. pounds/year presently to. 1.5 pounds/year 30 years after completion of remediatio.n, co.mpared 
to. 25 pounds for the No Action and MNR alternatives (also ~fter 30 years). Thus the active 
remedial alternatives would give a 94 percent reductipn in loadings relative to No Actian and 
MNR. 

Summary 

The active remediation alternatives provide a substantially more protective remedy than the No 
Aqtlon and MNR alternatives. The No Action and MNR Alternatives are not protective of human 
health and the environment. 

Compliance with Applicable or Relevant and Appropriate Requirements (ARARs) 
Section 121 (d) of CERCLA and NCP §300.430(f)(1)(ii)(8) requires that remedial actions at 
CERCLA sites attain legally applicable or relevant and appropriate Federal and State 
requirements, standards, criteria and limitations which are collectively referred to as "ARARs," 
unless such ARARs are waived under CERCLA section 121(d)(4). 

Compliance with ARARs addresses whether a remedy will meet all of the' applicable or relevant 
and appropriate requirements of other F=ederal and State enviro.nmental statutes or provides a 
basis 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 same alternatives and apply equally to those alternatives with a 
common component There is also additional discussion of ARARs in Section 14.2. 

Table 22 Operational Components for au 1 Alternatives 

Removal 
Dewatering I Mechanical 

I Passive 
Sediment Treatment 
Water Treatment 
T ruckinq or Rail Transportation 
Disposal Upland 

In-water CDF 
Capping 

X: Required activity for alternative . 
• Possible supplement. 

A B 
Alternatives 

C1 C2 0 
X X X 

X 
X X 
• • 
X X X 
X X X 
X X X" 

X 

E F 

X X 

X X 
X • 
X X 
X X 

{residuals X 

X 

.. Upland disposal for this alternative woulafOnly 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 
(784,192 cubic yards) would be disposed in an in-water COF. 
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A description of the compone~ts list~d in Table 22. above follows: 

• 

• 

Removal. The removai technqlogy utilized for active remedial aitermittves Alternatives C1, 
C2, D, E, and F is dredging (although Alternalive F also includes capping). The ARARslhat 
directly relate to the removal of sediment from the, Lower fox River and Green Bq:y concern 
the protection of surface water (NR 322,: 200, and 220 through 297). The surface- water 
ARARs limit the discharge of PCBs into the receiving water l:>odies so that water quality is 
not adversely affected. -These, ARARs will be achie'ved by all active remedial alternatives. 

Dewatering and Water Treatment. 

~ Mechanical dewatering would be utilized for Alternative C2. Discharge requirements 
(NR 200 and 220 through 297, WAC) are set forth for the discharge of water 10 publicly 
owned treatment works (POTWs) and to navigable waters such as the Lower Fox River 
(NR 105 and 106. WAC). Discharges from prior remedial activities on the lower -Fox 
River provide all indication of the treatment require~ents for discharging effluent water 
to the Lower Fox River or to a POTW. Another re:quirement covers stormwater 
discharge. A potentially important ARAR (NR-108, WAC) relates to the construction of·~ 
wastewater treatment facility specifically to treat water from remedial activities. 

+ Passive dewatering ponds would be part of AlternatiVe C2. 0, E and F and woulcf be 
constructed under the wastewater ARAR (NR 213. WAC), which associated with 
wastewater, treatment lagoons. Based 00 previous experience gained during the SMU 
56/57 pilot dredging project, ARARs associated with passive dewatering lagoons are 
achievable. 

• Ex-Situ (Off-site) Treatment. ARARs specific to vitrification technol~gy (Alternative_ E) 
relate to the air emission and permitting requirements of thermal tre;:;itrneot units (40 OFR 
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 sediment to upland disposal 
locations for Alternatives C1. C2, and F is by trucking to the disposal facility, although other 
transportation methods could be used if iUs determined during design that there are better 
methods. ARARs and TBCs important to this process option include the requirements to 
prevent spills and releases of PCB materials (NR 140 and 157, 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 r"elated to In-water transportation activities (Le .. piping) include the 
protection of surface waler (NR 322, 200, and 220 Ihrough 297,WAC). Allernatives Cl, C2 
and F will comply with these ARARs. 

• Disposal. For AlternatiVes C1. e2, and F, disposal of contaminated sediment removed (i.e., 
dredged} from OU 1 will be disposed at either an existing upland landfill 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 landfill (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 sediments 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 also have a relatively small 
portion (Le .. 2 percent) of dredged materials with concentrations equal to or greater than 50 
ppm that would also be disposed at <:f'~1=SCA compliant upland landfill. General disposal 
requirements for PCB-containing sediments are simplified by the EPA's current approval 
requirements for placing TSCA-level PCB-containing material in a state-licensed landfill. In 
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all cases, for sediment to be disposed of at a local landfill, the landfill must be in compliance 
with the 'requirements of the NR 500 wAc series regulating the disposal of waste and­
WDNR's TSCA approval issued by EPA. This EPAapproval currently allows forthe 
disposal of PCB·c;ontaminated sediment with concentrations equal to or greater than 50 
mg/kg in landfills licensed under,the NR 500 rule- series, WAG, provided that certain 
tecl'mical and administrative requirements are "met. These ARARs will be met by; 
alternatives C1, C2 and F. 

• Capping. For Alternative F, some sediments would be capped in-place,. primarily in the 
central (deepetwater) portions of OU 1. This would require compliance with Section 10 of. 
the Rivers and Harbor Act of 1899 (22 CFR 403), and may require compliance with the 
Wisconsin Statutes Chapter 30 (defining riparian rights of upland owners which extend to the 
center of a stream). If the capping area is considered to be located in a lake, then the State, 
through the Board of Commissioners of Public Lands, may lease "rights of the beds of lakes 
and rights 10 fin in beds of lakes or navigable streams." It is expected that -these ARARS 
would be met. 

11,1,2 Balancing Criteria for Operable Unit 1 

Long-Term Effectiveness and Permanence 

Reduction of Residual Risk 
The No Action and MNR alternatives result in a continuation of the degraded condition of the 
sediments and surface water quality of Little Lake Butte des Mort (OU 1), for at least several 
decades. The No Action and MNR Alternatives do not eliminate PCBs from the River and do 
not reduce PCB levels in fish to acceptable levels for the foreseeable future. 

Alternatives C1, C2. D. E and F reduce residual risk through removal or containment of,800.357 
cubic yards of sedimehts 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 86 percent to 99 percent (i.e., 1 to 14 years for active remediation 
and 51 to 100 years for No Action/MNR - see Table 20). 

Adequacy of Controls 
The No Action and MNR alternatives do not produce reduction in human risk and exposure in 
the foreseeable future, unlike active engineering controls. Additionally, fish consumption 
surveys indicate that 50 percent of anglers do not follow fish advisories. Therefore, existing 
institutional controls do not ?~equatelY reduce human, exposure to PCBs from consumption of 
contaminated fish. In addition, institutional controls are not protective for ecological rece-ptors 
(e.g .• the birds, mammals and fish). Given the survey data, it is unlikely that sole'reliance on 
these types of controls would be reliable in the long term to ensure human health and ecological 
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 F also removes a large portion of PCB­
contaminated sediments and provides for an engineered cap over approxhnately 20 percent of 
contaminated deposits in au 1. Like the MNR alternative, Alternative F also requires 
institutional controls such as. Site use restrictions in capped areas (e.g., probibition of sediment 
disturbance activities). Although institutional controls would still be required for the two removal 
alternatives, the risk to consumers of fish would be greatly reduced by these alternatives. 
All alternatives would require institutionat--controls, such as the fish consumption advisories and 
fishing restrictions until remedial action objectives were met at a future date, but they are 
unlikely to require additional Site use restrictions after removal activities are comPl.eted. 
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All alternatives Will require some degree of mannoring. Monitoring programs will be developed, 
as appropctate •. for all phases of the project.,_ 

-

Alternatives,C1. GZ;,O and F rely on engineering controls at the disposal facility. Property 
designed and managed landfills provide proven, reliable controls for long-b;:l-m,' disposal for 
Alternatives C1. C2 and F (which have off-site landfill disposal)'. Alternative F would l:itso require 
a long-term operation and maintenance plan to ensure containment of PCBs in perpetuitY. 
Alternative 0 would require on-site engineering Controls at an in-water disposal facility. Long­
term monitoring 'and maintenance are included in operation of the landfill and confined disposal 
facility. The final dispo'sition of contaminated sediments is listed in the following table. 

Table 23 .. Final Disposition of Cont~minated Sediments in OU 1 

Alternatives (cubic yards 
A B ClIC2 0 E F 

Treated and residual disPosal 0 0 0 0 784.192 0 
Removed and disposed at 0 0 784.192 16.165 0 16.645 
upland landfill 

Removed ~~d diS~~Sed at in- 0 0 0 768.027 0 619.381 
water CDF on-site 
Capped in- lace 0 0 0 0 0 148.646 

Data is from. FS Table 7-2. 

Reliability of Controls 
For the active remedies (Alternatives C1, C2, O'~' .E and F), and MNR, fish consumption 
advisories and fishing restriction:? wi!! 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 restriction.s can be relaxed or lifted. However. in the interim, these controls wilt only 
provide an uncertain measure of protection. Among the active alternatives, sediment capping, 
sediment removal (dredging and excavation), and off-site disposalftreatment of removed' 
sediments are all established technologies. . 

The capping portion of Alternative F relies upon proper design, placement and maintenance of 
the cap in perpetuity for its effectiveness, continued pe'rformance and reUability. A cap integrity 
monitoring and maintenance program would provide reasonable reliability, although there are 
inherent chaUenges 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 reliable as' the removal alternatives due to the unknown 
potential for damage to the cap, potentially exposing PCBs. In addition, the capping component 
of Alternative F is vulnerable to 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. 

In general, Alternatives C1 and C2, 0 and E are the most reliable, as there is little or no long­
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 resuspensioi'lof PCB­
contaminated sediments. However, Alternative F is also considered to be sufficiently reliable. 
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Summary 
Based on the above analysis of reduction in residual risk and adequacy and reliability of' 
controls, the five' active remediation alternatives (C1, C2, 0, E and F) are superior to the No 
Action and MNR alternatives due to the gre~ter risk reduction and mass- of PCBs.remoYed from 
the River. The five active remediation alternatives are similar to each other-in terms of risk 
reduction with C1, C2-, and E' being the most effective over time. EPA's an~lysis of rf:1;sidual risk 
for each alternative is consistent with the National Research Council (NRC) report 
recommendation to consider options to reduce risk and to consider residual risks associated 
with material left behind. 

Reduction of Toxicity. Mob'iIi!y. and Volume 
Reductio'n in Toxicit~, Mobility. or Volume of Cbntaminants through Treatment eilaluates- an 
alternativ~'s u'se of treatment to reduce ,the harmful effects of principal contaminants, their ability 
to move in the environ merit -and the amoiJrit of 'contamin'ation present. 

The No Action and MNR alternatives do not involve any containment or re-maval of 
contaminants from tittle Lake Butte des Morts sediments. The No Action and MNR alternatives 
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 slowly over time to slow natural 
decreases in concentrations in sediments and surface water due primarily to dilution ·and the 
burial of contaminated sediments by cleaner sediments~ 

For Alternative F. the mobility of the PCBs in capped areas (approximately 135 acres) would be 
reduced because these PCBs are sequestered under the cap. However; capping does not 
satisfy the CERCLA statutory prefefen~e for treatment. In addition, there is no reduction in the 
toxicity or volume of the PCBs under the cap. Under this alternative. the mass of PCBs and the 
volurne of contaminated sediments within Little Lake Butte des Morts are permanently reduced 
because approximately 620.000 cubfc yards of sediment would be removed, and approximately 
150,000 cubic yards would be contained under a cap in OU 1. A total of approximately 1715 kg 
(about 3770 Ibs) 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 sediments in 
Little-lake Butte des Morts are pe'rmanently reduced because sediment volumes of 
approximately 784,000 cubic yards 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 remedial alternatives (Alternatives C1, C2, 0 and F) wotlld permanently remove 
large 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 to off-site disposal may not be 
cost-effective, other than the stabilization'Of the sediments for handling purposes. During 
remedial design. WDNR will further consider the cost-effectiveness of vitrification for dredged 
material. Alternative E in the FS has been revised to consider vitrification. Vitrification would 
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reduce toxicity, 'mobility"; and volume, and -the glass aggregate product would- be available for 
beneficial re-use. 

Short"'-Term Effectiveness 
Short-t~rfl1' Effectiveness relates to the length of time needed to implement ah alternative and 
the risks tl1e alterna~ive poses to workers, residents and the environment during imph:~mentation 
up until-the time that 'remediation levels are ac~ieved. . 

length of Time Needed to Implement the Remedy . 
The implementation times for the active alternatives are approximately 6 years for Alternatives 
C1 and C2, 0, E and approximately 5 years for Alternative F. This represents the estimated 
time required for mobilization, operation and demobilization of the remedial work, but does not 
include,the time required for,long-term monitoring or.O&M. The No Action and MNR 
alternatives do not involve any active remediation and therefore require no time to imple-ment. 

Protection of the Community and Workers During Remedial Action 
No construction activities are assocrated.with the remediation _of sediments for the No Action 
and MNR aiternatives"so neither alternative increases or decreases 'the' short-term.potentia(for 
direct .contact with or ingestion and inhalation of PCB~ from 'the surface water and sediments. 

Community Protection. Access to-sed~ment processing/transfer facilities and process and 
treatment areas under the active remediation alternatives (C1. C2, 0, E arid F) will be restricted 
to authorized personnel. Controlling, access to the dredging locations and sediment 
processing/transfer facilities along -with monitoring and engineering ,controls developed during 
the design phase will minimize potential short-term risks to the community. The design will also 
provide for appropriate control of air emissions, noise and light through the use of appropriate 
equipment that meets all applicable standards. Compliance with these design provisions will be 
monitor~d 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 disposaLwili take 
place within the Fox River area. If a beneficial use of some portion of the dredged materia! is 
arranged. then an appropriate transportation method will be determined (e.g, rail, truck, or 
barge). 

For the active remediation alternatives (Alternative C1, C2, 0, E and F). work in the River will 
also be designed with provisions for control of air emissions, noise and light. Work areas wi!! be 
isolated (access~restricted), with an adequate buffer zone so that pleasure craft can safely avoid 
these areas. Environmental dredging in the River will be conducted at times and in ways to 
minimize disruption to river traffic. Targeted dredging \oVili be sequenced and directed to ensure 
minimal impacts to navigation within the Riv'er. To help ensure that navigation is not impeded. 
WDNR and EPA will cons~.* w/th-the local authorities during remedial design and construction 
phases on issues related River usage, and,other remedy-related activities within l,ittle lake 
Butte des Morts. Discrete areas of the River wi!! be subject to dredging and related,activities 
only over short periods of time; once an area is dredged. dredging equipment will move to 
another area. thereby minimizing locational impacts. 

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, 
monitori.ng conducted as required, and appropriate engineering control measures employed to 
ensure that any air releases do opt exceed acceptable levels. 

Vehicles used for the transportation of hazardous waste will be designed and operated in 
conformance with State and local regulations. WONR and EPA will provide the community and 
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local government the ,opportunity to have input On plans r~lated- to the off-'Site transportation of 
hazardous wastes. This approach is consistent witn -the NRC recommendation to involve the 
local communities in rls1<: management decisions. 

WDNR and EPA believe that iinplementation of any of th-e active remediation alternatives (<;";1, 
C2; 0, E and f) will have liUle ifany adverse impact on local bU!:>inesses.'or recreational 
opportunities. Indeed, WDNR and EPA believ'e that the remedy yiiill have substantial 'positive 
economic imp<;Icts on local communities and will facilitate enhanced recreational activities, in and 
along the River. To the' exte':lt that any adverse'local impacts do occur, WDNR and EPA,expect 
that they will be short-tenil and manageable. Moreover, the Agencies believe that any such' 
impacts will far outweigh the, iong-tenn,bene'fits of tl1.9 remediation on human health and the 
environment. . 

Worker Protection. For the No Action arid MNR alternI~;tives; occupational risks to p.ersons' 
performing the sampling activities (for the 5-yea'r reviews) ~iII-be unchanged ftom t)..n'ren~ levels. 
There is some minimal increase in occupational risk associated with the MNR'"alternative due to 
the greater degree of sampling involved in 'tfle River. 

For the fh'e active remediation altematives (C1, C2. 'D. E and F), potential occupational risks to 
Site workers from direct contact, ingestion and inhalation-of PCBs from the surface water and 
sediments, as well as routine physical hazards associated with construction work and working 
on water, are higher than for the No Action and MNR alternatives. For ~hese altematives, as 
wet! as the No Action and MNR alternatives, personnel will follow a site.:.specific 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 duri'ng the 
implementation of the remedies. 

In summary, the active remedial alternatives would not pose significant 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 !he Lower Fox River demonstration 
dredging projects, these risks can be effectively managed/minimized by: (1) coordinating with' 
and involving the community; (2) limiting work hours; and (3) establishing buffer zones around 
the work areas; as well as through (4) using experienced 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 removal techniques that minimize losses; as well :as through "(4) the possible use of silt 
curtains where necessary to reduce the potential downstream transport of PCBs. 

Habitat impacts from active remedial activities (Alternatives C1, C2, 0, E and F) are expected t9 
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 anCf<1Jenthic invertebrate and fish communities, but 
recovery of benthic invertebrate communities would likely be slower (relative to recovery from 
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dredging) due to changes in the sub aqueous habitat to sand and'rock as well as decreases in 
organic content of the sediment decreasing the organic content of the sediment. 

Potential Adverse Environmental Impacts During Construction 
No_construCtion activities associated with the River sediments are conducted for the No Action 
and MNR aJter9atives~ 'Ne,ither cOntinuation of the existing' limited sampling activitie~ 'fo'r the No 
Action alternative nor th$_,ilicrea~ed -mo~itoring prog'ram for the MNR altemativ~ is anticipated to 
have qny __ advei"se.effect,Qn_the envtronment, b,eY9hd that ~Iready_cai.ised by the PCB 
contaminalipn of the sediments and 'the ,ongoing releases of PCBs from those- sediments -in­
Ut!lelake B~ttedes Morts. For theijve active remediation alternatives (C1, C2, D, E and F), 
the release !;if PCBs from 'the contaminated sedimen,ts into the suiface water dUril,1g'construCtion 
(dredging and cap placement), will be controlled byoperaiional practices (e.g., control of 
sediment removal rates, use of environmental dredges and possible use of sediment barriers). 
AlthQugh precau~ions to minimize resuspension will be taken. it is likely that there could be a 
localizeo ,t~mporary increase in _susp13nded -PCB conce'nttations in the water colo-mn and -
P9,ssibly'in fish PCB body,burdens,._ Analysis of-results from projects on Deposit N andSMU 
56/57, and comparison to yearly'sediment resuspension rates, as well as resuspeh$i6n 
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 
eUler dredging proje~ts indicates that releases from environmental dredging are relatively' 
insignificant (sub,stantially less than 1. percent of the mass of contamina'nts). Tile performance 
standards and attendant monitoring, program developed during design wiil ensure that dredging 
operations are performed consistent with the environmental and public health goals of the 
project. This w:~s read,ily a~hieved on the Deposit Nand' SMU 56/57 projects and IS e"?:peded ,to 
be feasible for ot~er,Rjv~r dredIJing activities. ' 

Dredging activities may result in short-term temporary impacts to aquatic and'wildlife habitat of 
the Little Lake Butte'des Morts, but as discussed below, and in White Paper 8, UHabitat and 
Ecological Considerations as a Remedy Component for the Lower Fox River", it is expected that 
felCOvery would be rapid. 

For the active remediation alternatives (C1, C2, D, E and F), there is the potential 
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 remedy 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 active measures 
other than continued sampling would be taken. Technical feasibility for the active remediation 
alternatives is discussed below in terms of the main components of the alternatives. Additional 
information is provided in the FS. 

Sediment ProcessinglTransfer Facilitie~ .. Alternatives C1, C2, 0, E and F require sediment 
processing/transfer facilities. At these fa~i!lties. the transfer, dewatering and stabilization of 
dredged material would be conducted. Each of these activities is considered a readily 
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implementable, cOmmonly engineered acUvity4 Design of sediment processing/transfer facilitjes 
will includE!' ~equirements fer the control of light. noise. air emissiens. and water discharges. 

WDNR and -EPA have net determined the ,Iecatien of the sediment processing/transfer facilities. 
Preliminary criteria were utilized to. establish a list of preliminary candidate sites to allow for the 
prepar~tion.ef a cest estimate. In preparing the cos;t ~stimate in the Feasibility Study •. WDNR 
and EPA assumed upland staging area in the vicinity of Arrowhead Park. at the sOllthern end of 
Little Lake Butte des Morts. This facility (wherever lecated}:weuld be temporary and removed 
Gjfter completien ef the active remedial activities. . 

Removal. Alternatives' C_1. C2, D, E, and F require the dredging ef contaminated sediments~ 
Dredging.of ~edimenti is a readily implemenlable and environmentally effective engineering 
a_c~ivity. Two cencerns are relevant to. whether sediments can be-dredged effectively: 1) 
resuspe'ns1on -and -release~ dUrfrig -dretlgiri'g arid; 2) resultfnil'h:~sidual cOntaininant 
concentratiens that may remain in sedirnents after dredgin~ns completed. Regarding 
resuspensien, as discussed abeve environmen1al dredges have been shown to. generally not 
release significant quantities ef contaminants during remeval eperations. The type ef dredging 

. equip,ment {mechanical and/or hydraulic} will be selected during the remedial design, using the 
mest appropriate equipment fer the specific conditions in 'the River. The use ef silt screens or 
ether barriers, as appropriate, could further assist in limiting dewnstream migratien ef PCBs and 
may be used as well. Regarding pest-dredging residual contaminant concentratiens 
comparable projects indicate that achieving the 1 ppm Actien level' in remaining sediments is 
readily achievable. The Fox River SMU 56/57 dr~dging project achieved a 96 percent reduction 
in the average cencentration ef contaminated sediments targeted fer removal in that project. 
This is consistent with results fer other dredging projects having similar site conditions (see 
App-endix'B of the FS, and Hudson River White Paper 10 312663, "Pest-Dredging PCB 
Residuals). 

Dewatering. Alternatives C1, C2, 0, E and F weuld require remeval ef 'excess water frem 
dredged sediments. Either mechanical er passive dewatering weuld be used fer this purpese. 
These are conventional, commenly utilized preven technologies, and are readily implementable 
and effective . 

Water Treatment. Conventional water treatment technolegies for dredge water have been 
preven commonly reliable, and are readily impiementable and effective. 

Capping. Alternative F includes seme capping ef areas that meet the criteria for areas that are 
acceptab!e fer capping. The placement ef capping materials is a readily implementable 
engineering activity. Sand, gravel andlor fine materials may be utilized for capping. Clean sand 
ceuld be placed ever centaminated depesits to give a surticial cencentration in the capped" 
areas that is e~sentia!ly without centaminatien. The type (e.g., texture/size and sorting) of cap 
material will be determined on a lecatien specific basis. 

Post-Dredging Sand Cover. The selected alternative envisions an eption ef limited backfilling 
if required. The placement ef backfill is a readily impiementable engineering activity. Sand or 
other materials, as apprepriate may be utilized for backfill. 

Transportation. Dredged materials may be transperted in-river to sediment precessing 1 
transfer facilities using barges or pipelines. These are considered readily impiementable 
engineering activities. Transportatien vjitpipeline is limited to. certain distances because of 
pumping and right40f-way limitatiens. Consequently, in some areas ofthe River, pipelines may 
not be impiementable. 
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Off,,:site transpo~tion of dredge,d -materials to disposal facilities win be by truck, rail andlor 
barge. These foons of transportation are routine ehginee!ing activities that have been' . 
employed at many Superfund sites and are technically implementable. WDNR and EPA will 
comply with all legal regulatory requirements for transpo~ing both hazardous and non­
haZardous wastes. 

. • . ,1_ 

Disposal. Off-_site, disposal is a commoil activity ,at many Superfund S,it~s."The number and 
location of off-sit,e disposal facilities will.be based on dredged material-volurtle. transportation 
and cost considerations. It is expected that appropriate disposal wi\{ be in -~e "Fox Valley area. 

Alternatives C1. C2 and F ,all include disposal options. Alternative D uses an in-water confined 
disposal facility for disposal. These ,are CQ{lventional technologies and readily irtlple'metitable. , 
Under Alternative F. approximately 20 percent of the sediments willl1e capped iri-sit~ (see . 
Table 23, above).. For the areas that, will be capped, it is considered tecl1iHcally achievable. It 
should be noted that certain _areas are not'amenable to capping and are thus "off'Umits" for 
capping. This is because these areas fail' t9 mee~ certain criteria for, capping (e.g., suffiCient 
water depth). . 

An ex-situ tre_atment alternative (Alternative E). vitrification, was determ.ined'to be'techniCally 
feasible. This does_ require reuse.of residual materials ~Jter treatment. 

Treatment. Alternative E includes thermal treatment by vitrification, and is technically 
implernentable -to meet cleanup goals. . ' 

Administrative Feasibility 
Both No Action a,nd MNR require no active measures. All alternativ.es .. eXCEl:pt No Action include 
an administrative requirement for fish consumption advisories. Since fish consumption 
advisories are already in place, this alternative requirement is already met and would continue 
even under the No Action alternative. 'The active remedial measures ~re somewhat more . 
difficult to implement from an administrative feasibility perspective due to the need for siting the 
sediment processingftransfer facilities and addressing the associated re:;\! property issues, and 
the need to make arrangements to utilize the River with minimal interruption of boat traffic. ' 

Sediment ProcessingfTransfer Facilities. For the active remediation alternatives 
(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 substantive 
requirements of any otherwise necessary Federal or State permits. 

Removal. Operations under these alternatives will have to be perlormed in conformance with 
the substantive requirements of regulatory programs imple.mented by the I.).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 to Wisconsin Statutes and 
substantive WDNR regulations related to dredging and maintaining water quality. 

Disposal. Identifying a local landfill for disposal of sediments dredged from Uttle Lake Butte, 
des Morts is feasible. This would have to be coordinated with local authortties, consistent with 
appropriate -ARARs. 

Capping and CDF. For Alternative 0 and F, a Jake bed grant would likely be required from the 
Wisconsin legislature to construct a cap or in-water CDF. If riparian rights exist. agreements 
with landowners with riparian rights would be required. These considerations would be 
addressed during deSign. 
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Treatment. Alternative E is ~dministratively feasible> Air emissions permits would be required 
if sediments are treated off-site. 

Availability of Services and Materials. For the No Action and MNR alternatives, -all needed 
serviCE;ls and materials "are available. Fpr the active remediation alternatives (Alte-rna~ives C1, 
C2, ,0, E and "F); equipm~nt and 'personnei related to dredging and materials handling.',(e.g:. 
sediment dewatering) are commercially available. Technology and associated 90095 and 
services for capping or a post-dredging sand cover, upland landfill or COF eonstruCtl6n are 
locally available. 

Cost,~ 

Cost includes estimated capital and annual operation and maintena'nce costs, 'as Well as-total 
capitol cost. Present worth cost is the .total capital cost and operation and maintenance costs of 
an alwrnative over time in today's dollar value. Cost e:s;timates-'are expected to:be-accurate 
within a range of +50 to -30 percent. (This is a-standard assumption in accordanCe with EPA 
CERCLA guidance.) 

The net present wortl:1 of the remedial ~Iternatives range from $4.5 million for No-Action to 
$116.1 million for Alternative C1. For tl:1e active remedial alternatives. the present worth of the 
capital and present worth of operation and maihte'nance costs which range fr6'm approximately 
$63.6 million for Alternative E to $116.Tmillion 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 au 1 Alternatives at the 1 ppm RAL 

Estimated Estimated' Present 
Volume PCB Mass Capital 

I·O&MCosl Worth Total Removed or Costs 
~(ontaminated 

Remediated ($ millions) ($ millions) Cost 

cubic vardst 
(pounds) ($ Millions) 

A -No Action 0 0 0 4~5 4.5 
B Monitored Natural 0 0 0 9~9 9.9 
Recovery . 

C1 - Dredging/passive 784,000 3770 112.2 4.5 116~7 

dewatering/off-site 
disposal 
C2 784,000 3770 61.7 4.5 66.2 
Dredging/mechanical 
dewatering/off-site 
disposal 
D - Dredge to a Confined 784,000 3770 63.5 4~5.· 68~0 

Disoosal Facilitv 
E Dredge and 784,000 3770 59.1 4.5 63~6 

Vitrification 
F - Dredging and 635,500 3770 86.0 4.5 90~5 
Capping to Maximum 
extent practicable . 
From Section 7 and Appendix H of the FS. 
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11.1.3 Agency and Community Criteria for Operable Unit 

Agency Acceptance - - . . . _ 
The 'State of WisConsin has been actively involved_ in m~nagiri:g the resources' of the Lower Fox 
River sihce before there wa~ a -federal Superfund,law. The~e effoit~ have ted to significant state 
knowledg¢ and upderstaQding of the Riv_er and B'ay and of the conta'ITiination problems witl1in 
those areas. As a result of this _expertise, WPNR has s~rved as the lead agency responsible for 
assessing risks -and conducting' the RifFS; which forms the basis for the Proposed P,lan and 
Record of Decision (ROD). As the lead agency, WDNR has worked closely with EPA to 
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 WDNR and EPA. 

Community' Acceptance 
Community Acceptance conside'rs whether the local community_ agrees with EPA's' analyses and 
preferred alternative. Comments received on the Proposed 'Plan are an important-lridicator of 
community acceptance. Community acceptance of the Proposed Plan was evaluated based on 
comments received at the public meetiQgs and during th~ public comment period. There were 
more than,4800_comlllents_conceming th~'Proposed Plan. This ROD inClud¢s a responsive'ne:ss 
summary, App~ndix B" which addresses public comments. 

11.2 Operable Unit2 (Appleton to Little 'Rapids) 

Table 25 below summarizes the comparative analysis for OU 2 alternatives and how ~ach 
alternative meets, or does not meet requirements for each of the nine criteria, described above. 

A detailed comparative analYSis for four of the nine criteria, Protection of Human Health and the 
Environment,-,Long-term Effec~iveness and Permanence, Implementability and Cost are 
discussed below for all alternatives. A comparison for five of the nine criteria (Compliance with 
Applicable- or Relevant and Appropriate Requirements, Reduction of Contaminant Toxicity, 
Mobility, or Volume through Treatment, Short-term Effectiveness, Agency Acceptance and 
Community Acceptance) is substantially the same as Alternatives discussed in OU -1 and are 
therefore not repe?lted. Similar to the OU 1, Alternatives C and E for OU 2 are also considered 
"Active Remediation Alternatives." 

The major differences between OU 1 and OU 2 that relate to this comparative analysis of 
alternatives are the following: 

1} Mass of PCB contaminants in OU 2 is relatively small and potential for downstream 
release proportionally less, and result in a relatively faster time to recovery, 

2) Bedrock immediately underlies conta'minated sediment in the upper portion of the OU 2, 
where most of the deposits are located; this makes complete removal of contaminated 
materials impracticable, 

3) locks, dams, and the urbanlresidentia! setting of a considerable portion of OU .2 make 
access more difficult than in OU 1. 
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Table 25 Operable Unit 2. Appleton to Little Rapids Alternatives 
, 

Selected 
, 

, Alternative 
Yes - Fully meefs Alternative A Alternative B Alternative C Alternative E 
criteria No Action Monitored Dredge with off Dredge and 
Partial = Partially Natural site disposal Virtification 
meets criteria Recovery 
No = Does not meet ! -, 

criteria 
1. Overall protection No Par:tial Partial Partial 
of human health and 
the environment 
2. Compliance with No Partial Yes . Partial 
Applicable or 
Relevant & 
Appropriate 
Reouirements 
3. LOng~term No Partial Yes Yes 
Effectiveness and 
Permanence 
4. Reduction of No No Yes Yes 
Contaminant 
Toxicity, Mobility, or 
Volume through 
Treatment 
5. Short-term No Partial Partial Partial 
Effectiveness 
6. 1m lementabiHtv Yes Yes Partial Partial 
7. Cost {miUions of $ $45 '$ 9:9 $ 16,51038,3 $ 15.2 to 26.2 

8. Agency . The WDNR has been the lead agency in developing the RIfFS pnd the HOD, 
Acceptan~ Both WDNR and EPA support-the selected alternative of Monitored Natura! 

_Recover:v for this OU. 
9. Community The level of community acceptance of the selected alternative is outlined in the 
Acceotance Responsiveness SummarY. 

11.2.1 Threshold Criteria for Operable Unit 2 

Protection of Human Health and the Environment 
The primary risk to human health associated with the contaminated ,sediment is consumption of 
fish. The primary risk to the environment is the bioaccumulation of PCBs from the consumption 
of fish or, for invertehrates.,the direct ingestion/consumption of sediment. Similar to th_e 
evaluation for OU 1, protection of hUman health and the environment was evaluated using five 
lines of evidence: 

• Residual PCB concentrations in surticial sediment using surtace-weighted avera·ging 
after completion of a remedy; 

• Average PCB concentrations in surface water. 

• The projected number of years required to reach safe consumption of fish; 

• The projected number of years ~~uired to reach a surface sediment concentration 
protective of fish or other biota, and 

• PCB loadings to downstream areas and total mass contained or removed. 
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These are discussed below . 

.Residual PCB concentrations in surficial sediment and surface water 
Alternatives C and E for-oU 2 couldJ3.'chieve gr::eater reductions in average concentration of 
contaminants in surficial sediment and in surface water relative to the No Action and MNR 
Alternatives (Alternatives 'A and-',B,:'respecti~ely) ~ se'e Table 26 below. Alternatives C and E 
produce a reduction in residual PCB concentrations in surface sediment using surfad3-weighted 
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 (Le., 0.19 ngIL,versus. 
2.76 ng/L in Table 26, below). It should be noted that these estimates do not take into account 
the already completed removal of Deposit N that occurred during 1998-1999. Deposit N 
comprised 32 percent of the mass (i.e., 65_pounds) o{ PCBs in au 2. More recent calCulation 
estimated the average SWAC for OU 2 is 0.61 ppm with the PCB mass from OepositN and 0 
removed. 

Table 26 Post·Remediation Sediment and Surface Water Concentrations in au 2' 
. 

Estimated Surface Water . 
Alternative 

Average PCB Concentrations in 
Concentrations 30-years-after 

Surficial Sediments (ppm) Remediation {~Q/L}3 
A,B 0.61 2.76 
C,E 0.066 0.19 

. 
1. Value IS from November 14, 2002 emaIl from RETEG to WDNR on SWAG values In OUs 1 - 4 

n 

'1 
, .; 

2. Value is from FS Tables 5-4 1 
3. Values are from Table 8-5 B , 

Time to Reach Acceptable Fish Tis'sue Concentrations 
Reductions in the time required to reach levels safe for human consumption of fish after -1 
implementation of Alternatives C and E relative to the No Action 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 .'J 
consider the removal of Deposit N, completed by WDNR during 19-98-1999. 

Table 27 Time to Achieve Acceptable Fish Tissue Concentrations for Walleye in au 
2at 1 ppm 

Fish Receptor 

Walleye Recreational Angler 
Walleye High Intake Fish Consumer 
Walleye Recreational Angler 

Walleye High Intake Fish Consumer 

* Does not consIder removal of DepOSit N. 
Data is from FS Table 8-14. 

Risk level Goal 

RME Hazard Index of 1.0 
RME Hazard Index of 1.0 

RME 10-5 cancer risk level 

RME 10.5 cancer risk level 

Estimated Years to Achieve 

Alternatives Alternatives 
C,E A,B 

. ' 4' 40 
r 55 

70' 42 
89' 65 

Time to Surface Sediment Concentration Protective of Fish or Other Biota 
Alternatives C and E would achieve rredl:\ctions 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 Adion"or MNR as'is shown in Table 28, below;' Recovery times for additional ecological 
receptors and recovery times are presented in the FS,Chapter 8, Table 8-7. These calculations 
do not consider removal of Deposit N that occurred during 1998·1999. 

TabJe28 Time to Protective Levels in Sediments for Representative E<?ological 
Receptors in OU 2_ 

.' 

Fish Receptor 

Carp Ccunivorous bird 
Carp Piscivorous mammal 
Sediment Sediment invertebrate 

* Does nol consider removal of Deposit N. 
Data is from FS Table 8-16. 

Risk Level Goal 

NOAEC 
NOAEC 

TEL 

. 

Estimated years to achieve 

Alternatives Alternatives 
C,E A,B 

lr 71 
34* 100 
28*- 81 

PCB loadings to downstream areas and total mass contained or removed , 
Reduction of the PCB-load transported over the Little Rapids 'Dam into the downstr~am areas of 
the Fox River is a measure of the overall protection of human health and the environment. 
Reduced PCB loading from OU 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. 

Summary 
No Action and MNR may take 40 to 70 years to reach acceptable fish tissue concentrations 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 ApplicabJe or Relevant and Appropriate 
Requirements is substantially the same as discussed for the au 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 in a continuation of the degraded condition of the 
sediments and surface water quality of au 2, for at least several decades. Nevertheless, 
modeling demonstrates that OU 2 will eventually recover, due to slow natural decreases in PCB 
concentrations, primarily due to burial and dilution. 

Alternatives C and E would reduce residua! 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 Qpes result in a reduction in time required to reach safe 
human fish consumption rates when compared to the No Action and MNR Alternatives. 
However. based on results already achieved at the Deposit N project with conditions 
representative of those present in the· remainder of au 2 (bedrock underlying contaminated 
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sediments), it may not be pO$sible to' consistently meet the RALof 1 ppm. The Deposit N pitot 
project demonstrated that a significant -per~ntage of PCB contaminated sedimefll could be 
removed" although it did not nor was it designed to, demonstrate, that ,8 consiste,ntr~quction in 
contaminant concentration in residual sediments was feasible. -This is _especially true for the 
portions of au 2 where-there is bedrock underlying contaminated sediments. 

ReliabIlity of Controls 
For Alternatives C and E, No Action and MNR, fish consumption advisories arid fishing 
restrictions can provide limited protection to 'humans until PCB concentrations in fish are 
reduced to the point where the fish consumption advisories and fishing restrictions can be 
relaxed or ,discontinued entjrely. 

Alternatives C and E pennanently remove contaminate_d sediment from the .River,_ and can 
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 reliable. As discussed below, dredging does not work Well with'bedrock 
underlying shallow sediment deposits (as is present for most of the sediment depo~its in 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 alternatives 
but are fikely-lo have difficulty in consistently achieving the l' ppm RAL. 

Impleme"ntability 

tmplementability addresses the technical and administrative feasibility of a remedy from design 
through construction and operation. Factors such as availability of services and materials-, 
administrative feasibility and coordination with other- g'overnmental entities are also considered. 

Both the No Action and MNR alternatives are technically feasible, as no active measures would 
be taken for the PCB·contaminated sedim'ents. 

Technical feasibility for the active remediation alternatives is discussed -below for operational 
aspects of the alternatives that differ from au 1. 

Sediment ProcessinglTransfer 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 tocations would be requir-ed due to 
navigation impediments by numerous dams and locks between the Appleton dam and -Uttle 
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, a!;cess 
limitations would make implementation more difficult or could require modifications· 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-covering post-dredging high concentrations of residual 
PCBs due to the greater water velocities. 
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Summary 
Alternatives C and E may be difficult to effectively implement due to site condition's with bedrock 
underlying contaminated sedime.nts. and the large number of locks and dams whict'! wo.ul.9 limit 
river access and naviga_tion. Administrative implementabmty would be cons.istent with au 1. 

Cost 
Cost includes estimated capital and annual operation and maintenance ·costs, as weill as' total 
capitol cost Present worth cost is the total capital cost and operation ,and maintenance costs of 
an alternative Qver time, intoday's dollar value. Cost estimates are expected to be accurate 
within a range of +50 to -30 percent (This is a standard assumption in accordance with EPA 
CERCLA guidance.) 

The net present worth of 'th~ remedi'al altE!rnatives range from' $4.5 million for No Action to $20. ~ 
million for Alternative C (se·e Tabie 29'~ berow). . 

The comparative analysis,for.Reduction of Contaminant Toxicity, Mobility, or Volume through 
Treatment, and Short-term Effectiveness is substantially tne same as for 'the OU 1 evaluation 
and are not repeated. 

11.2.3 Agency and Community Criteria for Operable Unit 2 
The comparative analysis for Agency Acceptance and Community Acceptance is substantially 
the same as discussed for the au 1 evaluation and is not repeated .. 

Table 29 Comparison of Present Worth Costs for OU 2 AlternaUves at a 1 ppm RAL 

Estimated Estimated Present~ Volume 
.PCB Mass 

C",pital 
O&MCost Worth Total Removed or Remediated Costs ($ millions) Cost contained ($ millions) 

(cubic yards) (pounds) ($,millions) 

A No Action 0 0 0 4.5 4.5 
B - Monitored Natural 0 0 0 9.9 9.9 
Recovery 
C - Dredging/passive 46,200 200 33.8 4.5 20.1 
dewatering/off-site 
disposal 
E - Dredge and 46,200 200 21.7 4.5 17.1 
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 used to 
address the prinCipal threats at a site whenever practical. Engineering controls. such as ali-site 
or off-site containment, may be used for wastes that pose a relatively low "iong-term-threat or 
where tr~atment is impractical (NCP Section 300.430(a)(1)(iii) and Supecfund Publication 
9380.3-06FS, November 1991 ~A Guide to Principal Threat and Low Levellhreat Wastes"). 

The concept of principal threat and low-level threat wastes is applied on a site-specific basis 
when characterizing source material. Smfrce material is defined as material that includes or 
contains hazardous substances, pollutants, or contaminants that act as a reservoir for migration 
of contamination to 9roundwater. to surface water. to air, or acts as a source for direct 
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exposure. In the Lower Fox River and Green 'Bay Site. the 'contaminated sediment are source 
material$., 

Principal Vl(~at wastes ?r8 those source materials considered to qe highly toxic'or highly mobile 
which cannot be reliably contained Or that would present a significant risk to humah' health or­
the environment should exposure occur. The manner in which principal threats are apdressed 
generally will detennine wht?ther the statutory preference for treatment as a principal element is 
satisfied. Although USEPA has not established a threshold level of toxicity/risk to idetltify a 
principal ~hreat\vaste, < geherally\Yh~re' toxIcity and mobility of-source material combine- to pose 
a potenti~1 risk of 10-3 or greater the source material is consider~d principal' tDreat waste. 

With respect to the Fox River sediments in OU 1. some PCB concentrations create a risk in -the 
range of 10.3 or more. The preferenc~ for treatment outlined above applies', to these particular 
sedimentS. However, -it would be impracticable to closely identiry. isolate and treat these 
principal threat wastes differently than the other PCB sediments in au -,1. The dredging 
techn~logy that ~iII be -employed to accomplish the OU 1 remedy does not distinguish among 
gradations of contamination in source materials. Nevertheless, aUhe conclUsion 'of the OU 1 
remedy the source materials (and principal threat wasteS) will have been removed from the 
River, dewatered, and deposited in a landfill. In so doing the mobility of the principal threat 
wastes will have been greatly reduced. 

13. SELECTED REMEDY 

13.1 The Selected Remedy 

The selected remedy for au 1 is alternative C2. This remedy includes removal, -dewatering, and 
off-site disposal of an estimated 784.200 cubic yards o'f PCB-contaminated sediment from OU 1 
(Uttle Lake Butte des Morts) with PCB concentrations greater than ,1 ppm. These sediments 
are estimated to contain approximately 1,715 kg {about 3, 770lbs rof PCBs, or approximately 90 

. . 
percent of the total PCB mass in OU 1. 

The selected remedy for au 2 is Alternative S, Monitored Natural Recovery and Institutional 
Controls. 

Summary and Description of the Rationale for the Selected Remedy 

The summary of the rationale for the selected remedy will be addressed for each Op'erable Unit. 
The following sections discuss specifics of how the selected alternative would be implemented 
at each au. Five-year reviews will be conducted of remedial activities at each au to determine 
remedy effectiveness. 

Operable Unit 1 - Little Lake Butte des Morts, Alternative C2 • Alternative C2 includes the 
removal of sediment with PCB,concentrations greater than the 1.0 ppm remedial action level 
(RAL), u.sing an environmental dredge, followed by dewatering and off-site disposal of the 
sediment. The total volume of sediment to be dredged in this alternative is .approximately 
784,200 cy. 

• Site Mobilization and Preparation. The staging area for this au will be dete,rmined during 
the design stage. Site preparation at ~ staging area will include collecting soil samples, 
securing the onshore property area for equipment staging, and c;onstructing the mechanical 
sediment dewateri.ng facility, water treatment facilities. and sediment storage ano truck 
loading areas. A docking facility for dredging may need to be constrytted. Assuming a , 
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Fox River and Green Bay ROD for OU 1 and 01) 2 
staging area can be found south of the railroad bridge, a- separate staging area for the 
dredge when operating no!ih of the railroad bridge may. be .neede_~. This facility would be 
used solely for the purpose of docking dredging equipment--;any dredge slurry will be 
pumped to. southern ,staging .. area. 

. --
• Sediment Removal. Sediment removal will be conducted using a-dredge (e.g., cutterhead 

.or' horizontal auger' or other method). Given the volumes and operating assumptions 
described in the FS" completing the removal effort is estimated'te take· approximately six 
years 'for OU 1. For a dredging' removal~ in~water pipelines will carry the slurry from the 
dredging area tq the staging area for dewatering. For longer 'pipeline runs, it would be 
necessary to utilize" in-line booster pumps'to-pump the slurry to the dewatering facility. (f 

necessary, silt 'curtains around the dredging area may be used to minimize seidiment ' 
resuspension downstream of the dredging operation. Buoys and other waterway markers 
will be installed around the perh:neter of the work area. Other activities associated with 
sediment removal'WiIl be water quality monltoring, post-removal sediment surveys, and site 
restoration. 

• Sediment Dewatering. Removal using dredging technologies will require mechanical 
dewatering requiring land 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 Lower Fox River demonstration projects. including a series_ of 
shaker screens, hY9rocyc1ones. and belt filter presses. 

• Water Treatment. Water treatment will require the purchase of equipment and materials for 
flocculation, clarification, and sand filtration. Water treatment will be conducted 24 hours per 
day, 7 days per week during the dredging season. Discharge water for hydraulic dredging is 
estimated at 570.000 'gallons per day. Daily discharge'water quality monitoring is included 
in the cost estimate. Treated water will be sampled and analyzed to verify compliance with 
the appropriate discharge requirements. Carbon filtration will likely' be necessary~ 

• Sediment Dispos_al. Sediment disp,osal includes the loading and transportation ,of the 
sediment to an NR 50Q landfill with TSCA approval (needed for sediment if,concentrations 
are over 50 mg/kg PCB) after mechanical dewatering. The seoiment will be lQ?ded using a 
front-end loader into tractor-trailer end dumps fitted with bed liners or sealed gates. Each 
load will be manifested and weighed. The haul trucks will pass through a wheel wash prior 
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 equipment from the staging and work areas and restoring the site to, at a 
minimum. its original condition. 

Institutional Controls and 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. 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, biologkal 
tissue, and possibly surface sediment sampling. The types and frequency of pre­
construction monitoring will be developed during remedial design. Plans for monitoring 
during and after construction wi!! 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 
al;:cess restrictions may require local or state legis!ative action to prevent inappropriate use 
or development of contaminated are1is. 
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• Ac:hievement of Remedied Action Level Objective. The mass arid volume to be 
rernediated will be based on setting a dredge elevation based on a RAL of 1 ppm while 
achieving a SWACofO.25 ppm for OU 1: The success of the selected remedy for OU 1 will 
be evaluated based_on a SWAC of 0.25 ppm with samples taken from 0-10 em depth.' This 
is discussed further in section 13.3. 

Operabl~ Unit 2 - Appleton-to Little Rapids, Alternatlv_e B· The MN'R alternative will include 
a 4o-year monitoring program as ~s discussed in the FS for measuring PCB and mercury levels 
in water, sediment, inv~rte~r{ltes, fish, and birds. The monitoring ,program will be developed to 
effectively measure achievement of and progress toward the RAOs. In summary, the 
monitoring _prqgram will include:" 

• 

• 

• 

• 

S'urfac~ water ~uality sampling to dete"rmine the downstream transport of PCB mass into 
Green Bay; 

Fish and waterfowl tissue sampling to determine the residual risk of PCB and mercury 
consumption to human receptors; 

Fish, bird, and zebra mussel tissue sampling to determine the residual risk of PCB uptake to 
environmental receptors; 

Population~'stlldies of bald eagles and· double-crested cormorants to assess the residual 
effects of PCBs and mercury on reproductive viability; and 

• Possib'le, surface sediment sampli.ng in MNR areas to assess potential recontamination from 
upstream sources and the status of natural recovery. 

The types and frequency of pre-construction monitoring will be developed during MNR long term 
monitoring plan design. Plans for monitoring will be developed during the remedial design and 
modified during and after the upstream, construction in OU 1, as appropriate. 

Until the RAGs have been achieved, existing institutional controls will have to be inaintained to 
help prevent exposure of human receptors to contaminants. Institutional controls may include 
access restrictions, land use or water use restrictions, dredging moratoriums, fish consumption 
advisories, and domestic water supply re-strictions. 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 DO, an area in OU 2 of greater contamination, will 
be addressed as part of the active remediation at adjacent OU 3. 

13.2 Summary of the Estimated Costs of the Selected Remedy 

The total estimated present-worth cost of the-selected remedy is $76:1 million. This is an 
engineering cost estimate that is expected to be within +50 to -30 percent of the actual project 
cost (based on year 2001 dollars). 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 Significant 
Difference (ESD), or a ROD amendment. 

13.3 Cleanup Standards and Outcomes for the Selected Remedy 

The selection of a remedy was accomplished through the evaluation of the nine criteria as 
specified in the NCP. A remedy selected for a site must be protective of human health and the 
environment, comply with ARARs (or justify a waiver) and offer the best balance of tradeoffs 
with respect to the balancing and modifying criteria in the NCP. 
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Through the analyses conducted for the RifFS. WDNR and EPA have determined that there is 
an unacceptable risk to,human health and the environment from the consumption of fish from " 
the Fox River. It has also b_een determined that the unacceptable risk will continue for many 
decades without active_~remediation of the PCB~contartlinated sediments in OU 1. 

13.3.1 Achieving Cleanilp 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. WONR and EPA envision that 
all ,$ediment contaminated at concentrations 
above the RAL in OU 1 will be remov'ed. 
Therefore, this ROD provides that under certain 
circumstances a sand cover may be usedto 
supplement the primary dredging remedy in order 
to reach the ~isk reducti.on targets. Pre­
remediation sampling and characterization efforts 
will define a spatial "footprine (both hOrizontally 
~nd vertically) of the sediment in OU 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 result 
{Le .• remove all sediments with PCB 
concentrations greater than.1 ppm}. the active 
remediation portion of the au 1 remedy will be 
complete. 

However. if after dredging is completed for au 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 OU 
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 PPfT'LRAl are removed 
throughout the particul~r deposit. A second 
option would be to place a sand cover on dredged 
areas to reduce surficial concentrations such that 
a SWAC of 0.25 ppm for au 1 is achieved. 

13.3.2 Expected Outcomes of Selected 
Remedy and RAL Rationale 

RAOs were developed to provide relative 
comparisons for different remedial alternatives. 
RAO 1 relates to achieving surface water quality 
standards. RAGs 2 and 3 relate to prottctiveness 
for human and ecological receptors. RAO 4 
evaluates long-term relative releases to Green 

Exp,lanation of Remedial Action level, 
Suiface Weighted Average Concentration 
and Sediment Quality Threshold.-

The lenn Remedial Action Level ("RAL J 
refers to a PCB concen'iration in sediment 
used to define an area or volume of 
contaminated sediment that is targeted for 
remediation: In other words, this -ROD calls 
for the removal by dredging of aI/ sediment 
in OU 1 that has a- PCB 'concentration of 
greaier then1 ppm. If all sedtme'nt with 8 

concentration greater than the 1 ppm RAL is 
removed, then it is expected -that the 
residual Surface Weighted Average 
Concentration ("SWAG") of'sedimel?t Will be 
0.19 ppm in OU 1. The SWAC in thiS 
instance is less than the RAL because -the 
SWAG is calculated as an average 
concentration-overthe entire OU 1, after the 
removal of sediment from discrete areas 
("deposits") which are above the RAL and 
includes averaging over areas in which there 
are suttace concentrations less that the 
RAL. SWAG calculations are discussed in 
section 5 of the FS. 

,The term "Sediment Quality Threshold" 
(S07) refers to the PCB concentration in the 
sediment that ;s protective of specified 
human and ecological receptors. SOTs vary 
depending on the sensitivity oUhe particular 
receptor (e.g., recreational anglers, -"high 
intake" fish consumers, walleye, mink, etc.). 
Put another way, if the remediation called for 
in this ROD results in a sediment 
concentration 'at or below the SOT, tfjen the 
risk to specified human and ecological 
receptors will have been reduced to a safe 
level. It is important to understand that 
immediately upon the completion of the 
dredging, it is not€xpected that the SQTwill 
be achieved. Instead., it is contemplated that 
the SO T will be met only after the river is 
alfowed a certain amount of time to "recover" 
through natural processes foffowing active 
dredging. 
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Bay and Lake Michiga_n, alld RAO S considers short term' releases from potential remedies 
themselves. 

RAG 1 may not be achieved in th~- foreseeabli3: future due to the very str1ngent goats for PCBs 
acceptable in surface waters, but nevertheless significant risk reduction will occur (Table' 13). 
Recovery times estimated for RAOs 2 {i.e., protection of hl,lman health} and 3 (i.e., protection of 
ecological, receptors) indicate th~t theY'wili be met well within- the defined goals. RA04 relates 
to loading of GreEm Bay and lake Michigan and indirectly relate to OUs 1 and 2. However, 
reductions of loadings 'trom removal of contaminants -in au l' will Significantly reduce -
contaminant migration downstream and will therefore contribute to achieving RA04. RAOS-is 
achievable with .conventional removal environmental removal technolog'jes for OU 1 and does 
not apply to OU 2. . 

RAOs, 2 and 3 are evaluated in the alternative-specific Risk Assessment in the fS by es~mating 
the -time required to reach the protectiveness criteria for-human health (Le., rer'novaf of fish 
advisories) and the time required 'to reach the protectiveness criteria for ecological recepti:irs "for 
no removal and for different remedial action levels for cOntaminant removal. . 

A PCB concentration of"1 ppm has been selected as the a'ppropriate Remedial Action Level 
based on the its ability 'to achieve 'Remedial AcUon, Objectives (RAGs) in surface water and for 
human health and ecological receptors within a reasonable tirneftame relative to the antiCipated 
costs. Exposures to PCB sediment concentrations above 1 ppm must be eliminated in o'i"der to 
achieve a protective Surface ,Weighted Average Concentration (SWAG) within a reasonable 
timeframe. ,This RAL will, also reduce and minimize surface water concentrations and the 
release of cont~minants to downstream areas of the fox River. Studies conduc:ted as part of the 
lower Fox River and Green Say RifFS jndicate that a 1 ppm RAl-shows th~ greatest decrease 
in projected surface water concentrations relative to the o.ther action levels. 

PCB RALs of No Action, 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 RAGs for the Site. For. those RALs 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. It is important to note that the absolute 
numbers have uncertainty inherent with model predictions, however' relative differences among 
the RALs are reliable 

Justification for,Operable Unit 1 Remedial Action Level of 1.0 ppm 
Figur~_.5 shows our rt:l0deling analysis of sediment RALs in comparison with the Surface 
Weighted Average Concentrations (SWAGs) which will result from the cleanup at the selected 1 
ppm RAL. Modeling suggests that·a 1 ppm RAL can achieve an estimated 0.185 ppm PCB 
SWAC for OU 1 (Figure 5 below). Selecting a sediment RAl of 1 ppm clearly stands out as the 
m9st effective RAL because the risk declines significantly in a reasonable time period (see 
figures 6 and figure 7). This will result in reaching risk reductions in the years estimated in 
Table 30, below. 
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Figure 5 
Fox River and Green Bay ROD for OU 1 and OU 2 

Remedial Action levels and Estimated SWACS for Evaluated RAls for 
au 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 fish tissue concentrations. Using the 1 
ppm RAl. Table 30 projects the number of years until the risk of fish ingestion/consu'mption 
declines to acceptable levels for different consumers. 

Table 30 

Fish 

Walleye 
Walleve 
Walleye 

Walleye 
Carp 
Carp 

Estimated Years to Reach Human Health and Ecological Thresholds to 
Achieve Risk Reduction for the Operable Unit 1 at a RAL of 1.0 ppm 

Receptor Risk Level Goal 
Estimated 

Years 
Recreational AnQler RME Hazard Index of 1.0 <1 
Hi!:.Ih Intake Fish Consumer RME Hazard Index of 1.0 4 
Recreational Angler RME 10-5 cancer risk level 9 
High Intake Fish Consumer RME 10-5 cancer risk level 14 
Carnivorous bird NOAEC 14 
Piscivorous mammal 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 
2.99 nglL for No Action, 1.67 nglL for 5 ppm, and 0.18 nglL for 1 ppm, which is the largest 
relative drop. Additional declines for projected surface water concentrations for RAL less than 1 
ppm are relatively minimal: 0.13 nglL, 0.05 nglL and 0.04 nglL, respectively for 0.5 ppm, 0.25 
ppm and 0.125 ppm RALs. In other words. selection of an RAL less than 1 ppm would only 
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 concentrations. 
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Figure 6 
Fox River and Green Bay ROD for au 1 and au 2 

Estimates of Surface Water PCB Concentrations for the Evaluated RALs 30 
Years After Completion of Remedial Activities for OU 1 

Surface Water PCB Concentrations 
for OUi 

30 Years Post-Remediation 
PCB Concentrations (ngfL) 

Potential Remedial Action Levels-

I_No Action .5 ppm 11/1 ppm I!IO.5 ppm .0.25 ppm .0.125 ppm I 
As shown in Figure 7. a 1 ppm RAL show~ 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 declines to 
acceptable levels. The time that it would take to acceptable fish tissue concentrations are 51 
years for No Action. 29 years at a RAL of 5 ppm and less than 1 year 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 offish 
show similar reductions and are discussed in detail 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 
Fox River and Green Bay ROD for OU 1 and OU2 

Time to Achieve Acceptable Fish Tissue Concentrations for OU 1 

Time to Achieve Acceptable Fish Tissue 
Levels for OU 1 

Potential Remedial Action'Levels 

'.NOA<:tIon .5ppm 111pprn I!IO.5ppm "B0.25ppm .o..f25ppml 

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 
earlier figures, the 1 ppm RAL provides the greatest relative: reduction of time to ecosystem 
recovery. 

Figure 8 Time to Safe Fish Consumption by Birds in OU 1-

1 

Time to Safe Fish Consumption 
for OUi (fish eating birds) 

Potential Remedial Action -Levels 

laNoA<:tion a5ppm i!l1ppm 80.5ppm 110.25 aO.125 \ 

A 1 ppm RAL is also the most protectiv€based on estimates of downstream loadings (i.e., 
movement and migration of PCBs into other areas of the River and eventually Green Bay). 
Downstream loadings of PCBs from au 1 relative to remedial activities, are as follows: No 
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Action - 11.33 kglyear, 5 ppm - 6.35 kglyear, 1 ppm 0.66kglyear, 0.5 ppm 0.49 kglyear, 
0.25 ppm - 0.18 kglyear, 0.125 ppm - 0.15 kglyear (Figure 9). The RAL of 1 ppm provides the 
greatest decrease in downstream loadings relative to the other RALs. Like earlier Figures, 
Figure 9 shows clearly that, with respect to downstream loadings, the 1 ppm RAls level 
achieves the most reduction. 

Figure 9 RALs and Downstream Loadings in au 1 

Action Levels & . 
OU1 Downstream Loadings 
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tn summary, the 1 ppm RAl shows tne greatest relative improvement for aU the pertinent RAOs 
resulting in a protective and cost effective cleanup level for OU 1. 

Justification for Monitored Natural Recovery for au 2 
WDNR and EPA have determined that Monitored Natural Recovery (MNR) for OU 2 is 
sufficiently protective of human health and the environment. However, because of Deposit DO 
prOXimately to OU 3, the decision on whether to remediate this deposit will be deferred until the 
ROD for OU 3 is prepared. 

The mass of PCBs and volume of contaminated sediments in OU 2 is approximately 109 kg and 
339,200 cubic yards, respectively, for all 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-
miles River reach of OU 2 is a relatively long stretch o.f-t~ River and includes 22 deposits with 
relatively small sediment Volume-and PCB-mass~'iiiR',-OU 2, the deposits with the-two i"argest 
masses are Deposit N (30 kg 165 pounds]) and Deposit DO (34 kg [74 pounds]). These two 
deposits account for 58 percent ofthe}otal PCB mass in this reach; a majority of the PCB mass 
at Deposit N was removed during the pliot project at that location, and the agencies will evaluate 
the feasibility of remediating Deposit DO as part of the OU 3 ROD. Because the removal of all 
the material from Deposit N is not reflected in the volume estimates in the RifFS, 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 ~diment volume greater than 10,000 cy having ~ PCB 
concentration above the 1.0 ppm action level. This demonstrates that the areas within this 
Operable Unit needing remediation are relatively few ano that the risk of exposure from one of 
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Fox River and GreenBay'RQD for OU 1 and au 2 
these areas with higher concent~tion is low., In ad<;iition, the: SWAC for O~ 2. with n.o actiye 
remediation, is 0.61 ppm. This existing SWAC is close to the 0.25 ppm SWAC goal of OU 1. 

In a(jdition to- the small physical size and the small ,qlJantity,of PCB mass within' the deposits in 
this-reach, -there are numerous ,jmpe,diments. such as the presence of several dam&, 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 equipment. These 
same features also limit the ability to effectively cap the areas;wUhin this reach. These 
impediments would necessitate multiple staging are~.s. The cost estimate for dredging within 
this reach at the 1.0 ppm action level is $20.2 million' to remove 46,200 cy of contaminated 
sediment. The cost to remediate this river sediment would be almost $440 fey. 

In addition to the above ,practical considerations, achieVing of contaminant concentratjon (Le .• 
risk) reductions- would be" more difficillt for dredging -areas where bedrock immediately underlies 
contaminated,sediment. Results on projects such as Deposit N or projects with similar 
conditfons (e.g., Manistique River/Harqor) support -the idea that achieving reductions in 
contaminant concentrations_would be difficult. Thus, a dredg{ng remedy for a large portion of 
this'.reach .would be expected to be less effective and could be more costly for like'ly only modest 
risk reduction. 

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 R1FS as 
the selected alternative. However. during the RIFS public comment period, the Agencies 

. received numerous comments relating to the viability of capping as a possible remedy. Based 
on these' public comments, WONR and EPA have d~veloped 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: 

The contingent remedy, consisting of a combination of dredging and capping, shall provide 
the same level of protection to human health and the environment as the selected remedy. 

This contingent remedy must be less costly than the selected remedy to be implemented, 

This contingent remedy shall not take more time to implement than the selected remedy, 

This contingent remedy shall comply with all necessary regulatory. administrative and 
technical requirements discussed below. and 

The capping contemplated in this contingent remedy will not be permitted in certain areas of 
OU 1: 

• No capping in areas of navigation channels (with an appropriate buffer zone). 

• No capping in areas of infrastructure such as pipelines, utility easements, bridge 
piers, etc (with appropriate buffer zone). 

• No capping in areas with PCB concentrations exceeding TSCA levels. 

• No capping in-shallow water areas (bottom elevations which would result in a cap 
surface at elevation greater than -3 ft chart datum for OU 1 without prior dredging to 
allow for cap placement. 
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13.5 Basis for Implementing the Contingent Remedy (OU 1) 

Use of this contingent remedy, may be employed in OU 1 to supplement the selected -dredging 
remedy if one ,or-both of the' foflowing criteria are demonstrated. The decision as -to whether one 
or,both of the criteria beloW have-been met will be determined solely by the EPA and·WDNR. 

1) Based on sampling resul~' taken after a suffiCient amount of au 1 dredging of contaminated 
sediment deposHs (e.g .• dredging oldeposits AlB. C. and POG). it can be predicted with a 
high degree of certainty that a PCB SWAC of 0.25 ppm would not be achieved for OU 1 by 
dredging alone, or 

2) Capping would be less costly than dredging in accordance with the protectiveness 
provisions,and the nine critena in the National Conting'ency Plan {40 CFR 3.o0.430}. 

In addition to capping areas of au 1 the selected dredging remedy would still be completed in 
areas /1ot capped. Based'on estimates in th~ Feasibility Study, and-due to limitations on-where 
capping cou'ld be done, capping would be limited to less than 25 percent of the total volume of 
contaminated sediments in CU' 1. Selection and implementation--of this contingency would be 
documented in an Explanation of Significant Differences (ESD). 

It should be noted that if dredging alone achieves cleanup standards, and the ~ontingent 
remedy is not shown to be more cost-effective than dredging alone, then capping would not be 
implemented. 

13.6 Description of Contingent Remedy 

the Contingent Remedy which may supplement the selected remedy, consists of the following 
components: 

• Cap I;>esign. Cap construction specifications would be determined during design. Although 
-the Feasibility Study envisioned a cap composed of 20 inches of sand overlain with 12 
inches of large 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 restoration would require 
removing all capping-related equipment, fencing, facilities, etc., from staging 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, monitoring would be performed to 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. 

• Institutional Controls. Institutional controls may inctude deed restrictions~ Site access and 
anchoring limitations, and continuation of fish and waterfowl consumption advisories as 
appropriate. Access restrictions coujp include limitation on the use or development of 
capped areas, possibly requiring local or State 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 Contingent Remedy 

Costs' would be,determined prior to implementation pf capping. Estimates of capping costs 
would be documented in an Explanation of Sfgnificant Differen:ce (ESD). 

-.j 

14. STATUTORY DETERMINATIONS 

Under CERClA Sectiqn 121 and the NCP. the remedies that ~re se'lected for Superfund sites 
must be protective of human health and the environment, comply with applicable or relevant and 
appropriate requirements (unless a statutory waiver is justified), be cost effective, and utilize 
permanent solutions and alternative treatment technologies or resource re90very technologies 
to the maximum extent practicable. In addition, CERCLA includes a preference for' rem'edie's 
that employ treatment that permanently and significantly reduces the volume .• toxiCity or mobility 
of hazardous wastes as, a principal element and a bias against off-site disposal of untreated 
wastes. The following s6.ctions discuss how the seiected remedy meets these statutory 
requirements. 

14.1 Protection of Human Health and the Environment 

Implementation of the selected remedy will adequately protect human health 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 ppm in OU 1. This residual risk 
posed by this action Jevel in OU 1 in years to reach human Ilealth and ecological thresholds are 
presented in Table 30 above. This table indicates that for the selected ActiQn Level of' 1.0 ppm. 
fish advisories for acceptable fish tissue concentrations in walleye would be achieved in 1 to 14 
years. 

The SWAC value in OU 2 will be 0.61 ppm. Implementation of the selected alternative in OU 1 
and OU 2 will result in PCB concentrations within acceptable risk ranges over time. 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 Control Act (TSCA) 
TSCA establishes requirements for the handling. storage. and disposal of PCB-containing 
materials equal to or greater than 50 ppm. TSCA is 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 quality standard~~re adopted under Section 304 of the Clean Water Act 
where a state has not adopted standards. These federal standards. if any, are ARARs for point 
discharges to the River. Related to these standards are the federal ambient water quality 
criteria. These criteria are non-enforceable guidelines that identify chemicallevels'·for surface 

, 
Page 91 0'97 



Fox River and Green Bay ROD for OU 1 and au 2, 

waters and generally may be related to a variety of assumptions such as use of a surface water 
body as a water supply. These criteria m!3y be TBCs for ~his Site. 

Ground-water Quality Standards 
State ground-water quaJity standards for various 'substances'are s'at forth in' 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 to the extent-it is technically and economically 
feasible to do so. In the remediation context, the NR 140 gro,undwater quality standards are to 
be achieved within a reasonable timeframe. Natura!'attenuation'is allowed as a remedial 
method where source control activities have been undertaken and where groundwater quality 
standards will'be achieved within a reasonable period of time. The gro'und.:.water quality 
standards constifute anARAR~ 

Soil Cleanup Standards' 
The Stater of Wisco-nsin has adopted generic, site-specific, and 'performance-based soil cleanup 
standards. These regulations allow'the party conducting the remedia]' aclion 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 variety of factors, including local soil conditions, depth to, 
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 the chemical constituents of concern. With respect to the Site, the 
soil standards constitute an ARAR. 

Surface Water ,Quality Standards 
The State of Wisconsin has promulgated water' quality 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, WAG.. The 
state also has rules for applying the water quality standards when establishing water-quality­
based effiuent,limits (chapters NR 1.06 and NR 20.7. WAG). The state water quality s.ta.ndard,s 
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 yonducted 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 10.5. 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, a~ gOpl, qut 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 AQtion'Objectives (RAOs), water 
quality criteria established under the Cle,an Water Act .(WOSs in Wisconsin), shall be attained 
where "relevant and appropriate under the circumstances of the retease." 40 CFR 
30o..43o.( e )(2)(I)(E). 

WDNR and EPA have determined that WQSs, while relevant to sediment clean up RAOs., are 
not appropriate for direct application at ttilS' time. Calculating a site~specific sediment quality 
standard from a WQS using current scientific methods such as equilibrium partitioning is very 
uncertain. Moreover, the EPA's 1996 Superfund PCB clean up guidance directlYa.ddresses 
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sediment clean up targets using water quality criteria. The guidance. suggests using equilib:rium 
partitioning to develop a 'sediment criteria' and then compare it to risk based 'dean up'-numbers 
for establishing an RAO., If the guidance considered a derived sediment .quality number to'be 
an ARAR. it would be directly applied to .each, alternative as a threshold criteria.' Therefore, 
WQSs are not ARARs and are not a threshold criteria'for saleding an alternative for-the Site. 

14.2.2 Potential Action- and Location-Specific ARARs 

Wisconsin Statutes Chapter 30 
Chapter 30 of the Wisconsin Statutes requires permits for work performed in navigable 
waterways, or on or near the bank of such a waterway. For remediation that is conducted under 
CERCLA, only the substantive provisions set forth in Chapter 30 (but not the procedural 
requirements for obtaining a permit) must be satisfied. In general, the sUbstantive provisions 
address minimizing any "advers'e effects on the waterNay that may result from the work. This 
includes chapter NR 116, WiscOnsin's Floodplain Management Program. The substantive 
provisions are action-specific ARARs. 

, Section 10 - Rivers and Harbors Act; Sedion 404 
Clean Water Act. Section 404 of the Clean Water Act requires approval from the USACE for 
discharges of dredged -or fill material into waterS of the United States,' and -Section -10 of the 
Rivers and Harbors Act requires approval from the USACE for dredging and 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 ARARs for dredging/filling work that may 
be conducted in the River. Under the Fish and Wildlife Coordination Act, the USACE must 
coordinate with the Fish and Wildlife-Service reg;;trding 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 ARARs. Permits are -hot required for remediation that is implemented 
under the authority 01 CERClA. 

Floodplain and Wetland Regulations and Executive Orders 11988 ,and' 11990 
The requirements 01 40 CFR §. 264.18 (b) and Executive Order 11988, Protection 01 Flood 
Plains, are relevant and appropriate to action on the'Site. Executive Order 11990 (Protection of 
Wetlands) is an applicable requirement if there 'are any wetlands present in the areas to be 
remediated. 

National Historic Preservation Action (NHPAl. 16 U.S.C. 470 et seg 
The National Historic Preservation Act (NHPA) provides protections for historic properties 
(cultural resources) on-or eligible for inclusion on the National Historic Register of Historic 
Places (see 36 CFR Part 800). In selecting a remedial alternative, adverse effects to suet) 
properties are to be avoided. If any portion of the Site is on or eligible for the National Historica! 
Register, the NHPA requirements would be ARARs. 

Endangered 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. If 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 8J@as of the Fox River, these laws may constitute an 
action-specific ARAR. At the Site, the qu·een snake as well as several plant species were noted 
by WONR to be endangered/rare resources occurring within or near the Site. 
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Fox River and Green Bay Rob for OU 1 and OU 2 
Management of PCBs and. Products' Containing PCBs 
Wisconsin regulati6ns·(Le., ,Chapter-NR '157; WAC, "Management of PCBs and Products ' 
Containing-PCBs" thatwas adopted pursuantto seGfjon 29R45 ... Wisconsin Statutes} which 
establish procedures fQr' the storage."collectlon; transport" and disp,Qsal-of PCB-containing 
materials also' apply to- remedialactions -taken at the Site. 

Solid Waste Management Statutes and Rules (CfJapter 28~, Wisconsin Statutes 'and chapters-
NR 500-520 & NR 600-685, WAC) establish standards that apply to the collection, . 
transportation, storage and disposal, of solid and hazardous waste. 

It is:not- expected that federal Resource Conservation aqd Recover ,Act (RCRA) or state 
regulations governing hazardous waste man~gement ~iI1_be applicable at this Site. 

TSCA - Disposal Approval 
TSCA regulations for the disposal of PCB remediation waste (40 CFR 761.61) are applicable to 
the selection of the clean up alternative for remediation of pCBs,in sediments at the lower Fox 
River Site, and to the disposal of removed sediments at a State licensed landfill. These 
regulations provide cleanup and disposal options for PC,? r:emediation waste. The three options 
include self-implementing, performance~based and risk~1?ase,q disposal approyals. ::roe, risk: 
based disposal approval option -is allowed if it will not pose an u!1rea~onab(€! risk of injury to 
health and the environment. ' 

The current ,situation in the Lower Fox River, as jdentifie~ in RA conducted as part of the RifFS. 
is that PCS'contaminated sedimen,t pose an unacceptable level of risk in the River at this time. 
Remediation of PCS contaminated sediment via the selected remedy will reduce risks to human 
health and the environment. 

Sediments removed from the Fox River may contain PCBs equal 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 governing the disposal of solid waste.in Wisconsin. PCB 
sediment with concentrations equal to or,grea,ter 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, 1.995 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 also in compliance with the conditions of the TSCA approval, provldes 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 pertaining to disposal under TSCA in effect 
at the time that TSCA compliance decisions are made for the Fox River sediment, then 
compliance with those rules will be achieved. 

14.2.3 Additional To Be Considered Information 

Section 303(d}, Clean Water Act 
Under Section 303(d) of the Federal Clean Water Act, states are required: on-a periodic basis, 
to submit lists of "impaired waterways~ to EPA. 'In December 1996, WONR s-ubmitted its first list 
of impaired waters under Section 303(d). The Fox River was included on the initial list. WDNR 

'1 
d 

] 

:1 

1 

has-taken no further action -with respect !,9,.., the listing, nor has it developed a total maximum i 
daily load (TMOL) forthe River. Currently,- a State-wide watershed committee is advising ~j 
WDNR on the steps to be taken in this process, and the listing process is being reviewed by the 
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Wisconsin Natural Resources Board. The listing of the Fox River under Section 303(d) is a 
TBC. 

Great Lakes Water Quality Initiative, Part 132, AQpendix E 
the Great Lak~s 'Water Quality Initiative set forth guidance to the states bordering the Great 
lakes regarding -their wastewater discharge prElgrams. For remedial actions, the guidance 
states that- any, remedial action involving discharges should, in general, mil1imize any ,lower1ng 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 Quality Initiative constitutes, a 
TBC. 

Part of the Strategic 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 , 
developing a remedial approach, the guidance calls ,for use Qf a complete risk managem¢nt 
process in consideration~of oft-site and off-site environmental effects, technological feasibilityi 
and costs. The guidance constitutes a TBC . 

. 
Great Lakes Water Quality Agreement 
The Great lakes Water Quality Agreement calls for the identification of "Areas of Concemn in 
ports, harbors, and River mouths around the Great Lakes. Remedial goals to improve water 
quality are to be establ1st"led in, conjunction with the local commu'nity. In the case of the Fox 
River, a Remedial Action Plan (RAP) has been prepared and fimilized. The RAP lists a s'eries 
of recommend,ations ranging from addressing contaminated sediments to controlling non·point 
SeurGe runoff. This RAP is a TBC. 

Fox River Basin Water Quality Management Plan 
This plan was developed hy WDNR and lists management objectives for improving water quality 
in the Fox River 8asin. The Fox River Basin Water Quality Management 'Plan is a TBC. 

Table 31 Fox River ARARs 

Act J Regulation I Citation 

Federal Chemical-Specific ARARs 

TSCA 40 CFR 761.60(a)(5)·761.79 and U.S. EPA Disposal 
Approval 

Clean Water Act Federal Water Quality 40 CFR 131 (if no WIsconsin regulation) and 33 CFR 
Standards 323 

Federal Action..Jlo~tioh ._ Specific ARARs 

Fish and Wildlife Coordination Act 16 USC 661 et seq. 
33 CFR 320·330·Rivers and Harbors Act 
40 CFR 6.304 

Endangered Species Act 16 USC 1531 et seq. 
50 CFR200 
50 CFR402 . 

Rivers and Harbor Act 33 USC 403; 33 CFR 322. 323 
. 

National Historic Preservation Act 15 USC 470; et seq. 36 CFR Part 800 

Floodplain and Wetlands Regs & Executiv€~ 40 CFR 264.18 (b) and Executive Order 11988 
Orders 
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Act I Regulation I Citation .• ... . . 

State Chemical..specific ARARs . 

TSCA-Dispasal Approval U.S. ",PA Approval 

Surfac~ Water Quality Standards NR 102, 105 and~07 
NR 722:09 1-2 . . 

Ground-vy.ater Quality Standards NR 11!l 
Soil',Cleanup Standards NR 720 and 722 

Haz-ardcius Waste Statutes and Rules NR600-685 . 

State Action· [ Location-Specific ARARs 

Management of PCBs and Products NR 157 
Containing PCBs. . 

Wisconsin's Floodplain Management 
Program NR 116 

Solid. Waste Management, NRSOO-520 

Navigable :Waters, Harbors. and Navigaiiot1 C,hapt,er 30 - yviscom~in Statutes 

Fish and Game Chapter 29.415 - Wisconsin Statutes' 

14.3 Cost-Effectiveness 

WDNR and EPA have determined that tli~ selected remedy 'is ·cos1' effective. Section 300;430 
(1)(1)(ii)(O) of tne.NCP requires that all the alternatives that meet the threshold c"teria 
(protection of human health and the environment and compliance with ARARs) must be 
evaluated by comparing their effectiveness to the three balancing criteria (long'-term 
effectiveness and permanence, reduction of toxicity, mobility or volume through treatment. and 
short-term effectiveness). The selected remedies meet these criteria by achieving a permanent 
protection of human health and the environment at low risk to the public, and provide for overall 
effectiveness in proportion to their cost. 

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 balance 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 betweel1 the 
effectiveness afforded by each alternative and its costs compared to other available options. 

The total net present worth of the selected remedy for OU 1 and au 2 is $76.5 million . 
• 

14.4 Utilization of Permanent Solutions and Alternative Treatment Technologies 
or Resource Recovery Technologies to the Maximum Extent Practicable 

WDNR and EPA believe that the selected remedy represents the maximum extent to which 
permanent solutions and treatment technologies can be utilized in a cost-effective manner for 
the Fox River Site. The selected remedy does not pose excessive short-term risks. There are 
no special implementability issues that set the selected remedy apart from the other alternatives 
evaluated. 

14.5 Preference for Treatment as a Principal Element 
--,;J}. 

Based on current information, WDNR and EPA believe that the selected remedy is protective of 
human health and the environment and utilizes permanent solutions to the maximum extent 
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Fox River andGreen Bay ROD forOU 1 and OU 2 

possible. The remedy, however, does not satisfy the statutory preference for treatment of the 
hazardous substances present at the Site as a principal element because such treatment was 
not found to be practical or cost effective. 

14.6 Five-Year Review Requirements 

The NCP. at 40 CFR § 300.430(1)(4 )(ii). requires a five-year review if the remedial action results 
in hazardous substances, pollutants, 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 f:1uman health and the environment. 

15. DOCUMENTATION OF SIGNIFICANT CHANGES FROM PREFERRED 
ALTERNATIVE OF PROPOSED PLAN 

To fulfill the requirements of CERCLA 117(b) and NCP [40 CFR § 300.430(f)(5)(iii)(B) and 
300.430(I)(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. It identified a PCB 
sediment clean up target of 1.0 ppm in OU 1 with monitored natural recovery in OU 2. 

In the selection of the remedy for au 1 and OU 2, the WDNR and EPA considered information 
submitted during the public comment period re-evaluated portions of the proposed alternative. 

New Information obtained during the Public Comment Period 
WDNR and EPA considered alternative proposals 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 contaminants PCB concentrations, a sand 
cover will be employed to further reduce risks, rather than continue with dredging removal 
operations (Section 13.3); and 2) if it is predicted. based on results from partial completion of 
dredging OU 1. that concentrations may not sufficiently reduce risks, or if capping is shown to 
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 adions. 
However if these proposals cause a fundamental change to the alternatives described in this 
decision (e.g., changing the remedy from removal to containment). then WONR and EPA would 
issue a new, revised Proposed Plan and would have a public comment period after which a 
ROO Amendment would be finalized. If the change is not "fundamental," but "Significant" (e.g., 
modification of volUmes to be removed), then an Explanation of Significant Difference woul9 be 
issued, and there would be limited 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 

I. 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 I ("OUl") of the Lower Fox River and Green Bay Site (the "Site").' 
Wbile the ROD addresses both OUI and Operable Unit 2 at the Site, this SOW addresses only 
OUI, and, more specifically, only the RA and the other Response Work required for OUI, aside 
from the Remedial Design ("RD,,).2 The RD for OUI 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 tms SOW. The Settling Defendants shall also comply with EPA 
Superfund Remedial Design and Remedial Action Guidance and any additional relevant 
guidance provided by theResponse 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 ofIights provided in 
the Consent Decree, the Settling Defendants shall implement the RA such that the Performance 

"Operable Unit 1" or "Out" 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, OUI 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 POGo As so defined, OUI 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, "Perfonnance 
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 IT this SOW. OUI 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 Perfonnance 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 pennitted 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 OUI will be detennined 
during the RD. Site preparation at the staging area(s) will include collecting 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. Seqiment 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 C'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 moratoriwns, 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 II.3 of this 
SOW, the mass and volume of contaminated sediment to be removed will be detennined 
by (I) establishing aremoval elevation based on the I ppm RAL or, (2) if sampling 
conducted after sediment removal is 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 OUI sediment that contains PCBs at 
concentrations in excess of the 1 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 detennine whether the I ppm RAL has been 
achieved. If the sampling demonstrates that those sediments with PCB concentrations in excess 
of I ppm have been removed or capped, the active remediation portion ofthe OUI RA will be 
complete. If the sampling shows that those sediments with PCB concentrations in excess of 
1 ppm have not been removed or capped, then an OUI SWAC of 0.25 ppm may be used to assess 
the effectiveness of the work. lfthe 0.25 ppm SWAC has not been achieved for OUI, 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 SW AC can be achieved. SW AC 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 ofa 
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. 

III, 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 Settling Defendants in accordance with 
the schedules set forth in the Section V ofthis 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 fonn as part of the Final (100%) Design. The RA 
Work Plan is to include refinements, if any, to these submittals. The 
second category of submittals will be in draft fonn for the approved Final 
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Task II: 

Task ill: 

Task IV: 

Task V: 

(100%) Design and will be submitted in final form in the RA Work Plan. 
The third category ofRA 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 initial RA Project Team 

Other Reports and Submissions 

Remedial Action Construction 

Completion of the Remedial Action for OUI 

Completion of Response Work for OUI 

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 AOC), 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 concerns 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: 

Appendix I - Page 4 



(a) Final 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. 

(b) Final Contingency Plan. The Final Contingency Plan shall describe 
mitigation procedures to be used in the event of an accident or emergency. 

(c) Final Sediment Removal Verification Plan. 

(d) Capital and Operation & Maintenance Cost Estimate. 

(e) 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 ofthis SOW 
(Summary and Compliance Schedule). 

1.2 The RA Work Plan shall include the following documents which will be 
submitted in draft fonn 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 ofthe 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 finns, 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 personnel are not suitable to the perfonnance 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 
summary reports, inspection data sheets, problem identification 
and corrective measures reports, and design acceptance reports, 
and final documentation. Provisions for the final storage of all 
QUI cleanup reports shall be presented in the CQAPP. 

(b) 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: 

(a) OAPP 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 infOlmation: 

• Description of samplinglO&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 ofsamplinglO&M monitoring frequency and daters), if 

appropriate, when monitoring frequency may change or cease. 

(b) Institutional Controls Plan. 

(c) 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 II: 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 unboWld copy that is suitable for reproduction on standard 8 ~n 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 electronic 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 RDIRA 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 
RDIRA Progress Reports to be submitted pursuant to this paragraph shall be signed by the 
Project Coordinator for the Settling Defendants and shall, at a minimrun: 

(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 smnmary of all results of sampling and tests and alI other data 
received or generated by Settling Defendants or their contractors or agents 
in the previous month; 

(c) 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 infonnation relating to the progress of construction, 
including, but not limited to, critical path diagrams, Gantt charts and Pert 
charts; 

(e) include infonnation 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; 

(f) 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 perfonnance of the Remedial Design, the Monthly RDIRA Progress Reports shall 
include all infonnation required by Paragraph 38 of the July 2003 Aoe and shall satisfy the 
monthly progress report requirements of the July 2003 AOC, 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 1 of that calendar year, the report for the second calendar 
quarter shaH 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 I of that calendar year, and the 
report for the fourth calendar quarter shall be submitted by no later than February I ofthe next 
calendar year. Each Quarterly Report shall: 

(a) provide a complete and accurate written cost summary of all Allowable 
RDIRA 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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(c) 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; 

(d) list and total all amounts requested and/or disbursed during the reporting 
period as payments or reimbursements from the Escrow Account; 

( e) indicate the approximate balance of the Escrow Account at the end of the 
reporting period; 

(f) summarize all Response Work and all Approved Restoration Work funded 
and performed under the Consent Decree during the reporting period; 

(g) 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 

(h) 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, I 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. n 

and include a list of the cost docwnents 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 ofthe RA Work Plan (including the CQAPP) by the Response Agencies 
and the Pre-Construction Inspection required below, and within 10 calendar days after receipt of 
notice of authorization to proceed from the Response Agencies, the Settling 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 OUI 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 shan be documented by a designated person and minutes shan be transmitted 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 infonnation 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 
aU 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 oftbe Remedial Action for OU! 

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 SW AC 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 Settling Defendants and the Response Agencies, a review of 
the post-construction sampling data, and a discussion regarding the Settling Defendants' plans 
for: (I) performing O&M, Long Term Monitoring, and Institutional Controls; and (2) taking any 
additional steps required to ensure completion ofthe 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: http://www.epa.gov/region5superfund/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. 

4.3 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 ofthe 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. II 

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) Summary ofthe RA Pre-Certification Inspection; 
( e) Record drawings signed and stamped by a professional engineer; 
(f) Explanation of any modifications to the plans and why these were 

necessary for the project; 
(g) Verification that the RA has been completed such that the Performance 

Standards have been achieved; 
(h) Listing ofthe criteria, established before the construction was initiated, for 

judging the functioning of the RA and also explaining any modification to 
these criteria; 

(i) Results of site monitoring, indicating that the RA meets or exceeds the 
Perfonnance Standards; 

(j) 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 

(k) 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, detennines 
that the RA or any portion thereof has not been completed in accordance 
with the Consent Decree such that the Perfonnance 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 a 
schedule for perfonnance 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 N, Subparagraph 4.2. 

(b) IfEP A 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 OUI 

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: 

UTo 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 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 

theRA; 
(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; 

(f) 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; 
(i) Explanation of any changes in the Final O&M Plan after the Certification 

of Completion of the RA; 
G) Summary of project costs after the Certification of Completion of the RA. 

5.4 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, detennines that the Response Work or any portion thereof has not 
been fully perfonned, 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 perfonnance 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) IfEP A 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 conunent by the State, 
that the Response Work has been fully perfonned 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 REOUIREMENTS 

1. Conununity Relations Support. The Response Agencies shall implement a 
conunwrity 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 infonnation 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 to explain activities at or concerning OUI. 
Conununity relations support will be consistent with Superfund conununity 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 is needed to 
implement the Consent Decree is owned or controlled by persons other than the Settling 
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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 l.lllder 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 aU Within 21 calendar days after approval of Final 
monitoring and data quality objectives (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 

Initiate Remedia[ Action Construction 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 

Complete Remedial Action Within 6 calendar years after receipt of notice of authorization 
Construction to proceed from the Response Agencies, or as approved by 

the Response Agencies in the Final Project Schedule 

Construction Completion Inspectionl Within 90 days after completion of all phases of construction 
RA Pre-Certification Inspection specified by the RD and after conducting post-construction 

sampling to determine whether the 1 ppm RAL andlor 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 Inspection, 
provided Settling Defendants still believe Performance 
Standards have been achieved 

Revised RA Certification of 30 calendar days after receipt of the Response Agencies' 

Completion Report 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 Within 90 days after Settling Defendants conclude that all 

Inspection phases of Response Work are completed 

Response Work Certification of Within 60 days after Response Work Pre-Certification 

Completion Report Inspection, provided Settling Defendants believe Response 
Work has been fully performed 

Revised Response Work Certification 30 calendar days after receipt of the Response Agencies' 

of Completion Report comments on the Report 

Issuance of Certification of Completion Upon EPA's approval of the Response Work Certification of 

of Response Work Completion Report 

Monthly Progress Reports By the 10th 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, until Certification of Completion of the RA 
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