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PREAMRLE 

It is agreed to by the Parties hereto as foliows: 

1. JURISDICTION 

1. These Director's Final Findings and Orders ("Orders") are issued to Sun Chemical 
Corporation, pursuant to the authority vested in the Director of Ohio EPA under Ohio 
Revised Code ("ORC") 3734.1 3, 3734.20, 111. 03, and 3745. 01. 

11. PARTIEs BOUNa 

2. These Orders shall apply to and be binding upon Respondent and its successors in 
interest liable under Ohio law. 

3. No change in ownership or legal status of the Respondent including, but not limited 
to, any transfer of assets or real or personal property shall in any way alter 
Respondent's obligations under these Orders. 

4. Respondent shall provide a copy of these Orders to all contractors, subcontractors, 
raboratories and consultants retained to conduct any portion of the Vllork performed 
pursuant to these Orders, within fourteen (14) days of the effective date of these Orders 
or upon date of retention. Respondent shall ensure that all contractors, subcontractors, 
laboratories and consultants retained to perform the VVork pursuant to these Orders also 
comply with the applicable provisions of these Orders. 

I11. PEFINITIONS 

5. Unless otherwise expressly provided herein, all terms used in these Orders or in any 
appendices shall have the same meaning as defined in ORC 3734 and 111, the 
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA), 
and the rules promulgated thereunder. Whenever the terms listed below are used in 
these Orders or in any appendices, attached hereto and incorporated herein, the 
following definitions shall apply: 

a. "CERCLA" means the Comprehensive Environmental Response, Compensation 
and Liability Act of 1980, as amended, 42 U.S.C. 01 et seq. 

b. "Contaminant" and "Contamination" means (1)  any "hazardous waste" under 
ORC 3734.01 (J); (2) any "industrial waste" under ORC 1 '1 '1.o'I (C); andlor 
(3) any "other wastes" under ORC 'I 11 .01 (D), including any release of one or 
more of the same. 
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c. "Day" means a calendar day unless expressly stated to be a husiness day. 
"Business day" shall mean a day other than a Saturday, Sunday, or state holiday. 
In computing any period of time under these Orders, where the last day would fall 
on a Saturday, Sunday, or state holiday, the period shall run until the close of the 
next business day. 

d. "Decision Document" means the document detailing the remedial action selected 
by Ohio EPA for the Site as set forth in the document attached to these Orders 
as Appendix A. 

e. "Environmental Covenant" means a servitude arising under an environmental 
response project that imposes activity and use limitations and that meets the 
requirements established in section 5301 .8 of the Revised Code, as set forth in 
the document attached to these Orders as Appendix E. 

f. "Feasibility Study" ("FS") means a study undertaken to develop and evaluate 
options for remedial action. The FS is generally performed concurrently and in 
an interactive fashion with the Remedial investigation. The term also refers to a 
report that describes the results of the study. 

g "NCP" means the National Oil and Hazardous Substances Pollution Contingency 
Plan, codified at 40 C. F. R. Part 300 (1990), as amended. 

h. '"ohio EPA" means the Ohio Environmental Protection Agency and its designated 
representatives, 

i. "Orders" means these Director's Final Findings and Orders and ai# appendices 
hereto. 

j. "Paragraph" means a portion of these Orders identified by an Arabic numerai or 
an uppercase or lowercase letter. 

k. '"Parties" means Respondent and the Ohio EPA. 

I. "Respondent" means Sun Chemical Corporation. 

m. "Remedial Action" ("RA") means those activities to be undertaken by Respondent 
to implement and maintain the efFectiveness of the final plans and specifications 
submitted by Respondent pursuant to the Remedial Design and Remedial Action 
V11ork Plan. 

n. "Remedial Design" ("RD") means those activities to be undertaken by 
Respondent to develop the final plans and specifications for the Remedial Action 
pursuant to the Remedial Design and Remedial Action vVork Plan. 



o. "Remedial Design and Remedial Action Work Plan" ("RD/RA Work Plan") means 
the document submitted by Respondent and approved by Ohio EPA pursuant to 
the Performance of Work Section of these Orders. 

p. "Response Costs" means all costs incurred by Ohio EPA including, but not 
limited to, payroll costs, contractor costs, travel costs, direct costs, overhead 
costs, iegal and enforcement related costs, oversight costs, faboratory costs, and 
the costs of reviewing or developing plans, reports, and other items pursuant to 
these Orders, verifying the Work, or oth~rwise implementing or enforcing these 
Orders. 

q. "Section" means a portion of these Orders identified by a roman numeral. 

r. "Site" means the former Phthalchem facility located at 2 1Nest Mitchell Avenue 
in Cincinnati, Hamilton County, Ohio which is approximately 3-acres in size1 
where the treatment, storage, andlor disposal of hazardous waste, andlor the 
discharge to waters of the state of industrial waste or other wastes have 
occurred, including any other area where such hazardous wastes, ind ustrial 
wastes, and/or other wastes have migrated or threaten to migrate. 

s. "Statement of Vlrork" ("SOW") means the "Model Statement of Vllork for Remedial 
Design and Remedial Action for the implementation of the Remedial Design and 
Remedial Action at the Site, as set forth in Appendix B of these Orders. The 
SOW is not specific to any Site. 

t. "Supporting Documents" means the field sampling plan ("FSP"), quality 
assurance project plan ("QAPP") and health and safety plan ("HASP") developed 
concurrently with the RD/RA Work Plan pursuant to these Orders and Sectìon 4 
of the SO1N. 

u. "Transferee" means any future owner of any interest in the Site, including but not 
limited to, owners of an interest in fee simple, mortgagors, easement holders, 
and lessees. 

v. '"VVork" means all activities Respondent is required to perform under the 
Performance of the Work by Respondent and Additional 1lVork Sections of these 
Orders. 

lV. FINDINGS 

~, The Director of Ohio EPA has determined the foifowing findings: 

a. The former Phthalchem Site is located at 2 West Mitchell Avenue in Cincinnati, 
Hamilton County, Ohio. The Site is Iocated north of the interchange of Mitchell 
Avenue and Interstate 75 between Mill Creek and the E3~O Railroad in the 
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Northwest uarter of Section 1~, Range 2 East, Township 3 N~rth, on the 
Cincinnati Nest United States Geological Survey (USGS) 7.5-minute quadrangle. 

b. The Site is owned by Sun Chemical Corporation whieh is a subsidiary of Sun 
Chemical Group Cooperatief U.A., the Netherlands, and is headquartered in 
Parsippany, New Jersey, U.S.A. 

c. The Phthalchem property was purchased by Sun Chemical Corporation in 1~8~. 

d. Respondent is or has been a generator of Contaminants or Contamination at the 
Site. Respondent has directly or indirectly allQwed Contamination andlor 
directed the placement andlor disposal of Contaminants at the Site. 

e. I n1 985, OEPA personnel observed pools of trichlorobenzene (TCB) on the 
bvttom of IIJI ilf Creek d u ring a lovu flow period. It was determ ined that the TCB 
was migrating from weep holes on the channel bottom adjacent to the Site. 
Shortly thereafter, remedial actions were initiated to mitigate the release. An 
ongoing monitoring program for ammonia and TCB through analysis of samples 
taken from weep holes in Miil Creek augmented the initial remedial efforts. Also, 
in 1~85, a system was installed for product recovery from the subbase of Mill 
Creek. Between 185 and over 5,300 gallons of TCB had been removed 
from below Mill Creek. 

f. On February 1~, 1~87, the Director of Ohio EPA issued Director's Final Findings 
and Orders to Respondent to complete a remedial investigation and feasibility 
study (RI/FS) at the Site. Respondent entered into an Administrative Order on 
Consent (AOC) with the Ohio EPA. The objeetive of the AOC was to prepare a 
RIIFS to develop appropriate response measures. In 1~~~, Respondent agreed 
to undertake interim ground water removal actions requested by Ohio EPA as 
outlined in a Consent Order for Preliminary Inlunctive Relief. Respondent 
designed and installed a ground water recovery and treatment system that began 
operating in 19~0 with 1'I wells for the removal of free phase TCB and DCB. The 
recovery system was installed at the downgradient property boundary and 
intended to prevent the migration and release of contaminants from theSite. 

g. AII manufacturing operations at the Site ceased in May and June 1~9~. 
Thereafter, all manufacturing equipment was removed from the Site, and the 
manufacturing building was razed. The operation of the ground water recovery 
and treatment and free product removal continued. in 17, Ohio EPA approved 
the vVork Plan far Additional Free Product Removal/Ground water Control (1997 
Work Plan"). The investigative results of the 1 7 Work Plan were presented in 
the 1 8 Report on Additional Investigative Vllork at the Phthalchem Site. In 
2000, Respondent evaluated a number of removal action en ha ncement 
alternatives to select a ground water containment system to be installed at the 
Site, which would replace the existing product and ground water recovery 



system. The results of this evaluation were presented in the Feasibility Analysis 
of Remediation Alternatives 

h. In the fall of 2001,  the well recovery system was upgraded with the constructicn 
of a slurry wall and ground water interception trench along the south edge of the 
Site. By December 7, 2001 ground water was being collected via wells in the 
interception trench. The ground water recovery system is currently operating as it 
was in 2001. The slurry wall is providing containment for the Site ground water, 
which is pumped out of the interception trench to the wastewater treatment area. 
After treatment, the wastewater fs discharged to the Metropolitan Sewer District. 
In addition, monthly product checks are performed on the drive points in the 
concrete base of Mill Creek. Any recoverable product is removed from these 
drive points on a monthly basis 

Ohio EPA approved the RI Report in 2005 and approved the FS Report in 2018. 
The Ri identified public health and environmental risks at the Site resulting from 
the treatment, storage, or disposal of contaminated ground water, soil sediments, 
or other media. The RI characterized the nature and extent of the contaminants 
released at the Site and the potential risks to human health and safety and the 
environment. The RI revealed that the principal contaminants of concern (COCs) 
are TCB, dichlorobenzene (DCB), arn mon ia, copper, nap hth a lene, phthalate, d i~ 
n-hutyl phthalate, arsenic, phenols, and diethyl phthalate. The threats at the Site 
include but are not limited to direct contact with contaminated soil and ground 
water, and the potential for inhalation of vapors from contaminated ground water, 
as detailed in the RI In April 2005, the Remedial Investigafion/Feasiblfity Study 
Addendum Report ("RI/FS Addendum") was suhmitted by Respondent to Ohio 
EPA. The RIIFS Addendum summarized the previous site investigation 
activities, presented a baseline risk assessment, the selected remedy for the site 
(the Ground Water Interception System), and presented a closure strategy for the 
site. The RIIFS Addendum concluded that there was no unacceptable risk at the 
Site or in the nearby Mill Creek. 

j. ln June 2018 Ohio EPA approved the 2018 Revised FS Report which selected 
the Ground Water I nterception System that was currentiy operational at the Site 
as the preferred alternative and final remedial action for the Site. The next steps 
were to be shut-down of the Ground Water lnterception System followed by a 
period of monitoring to confirm that site ccnditions would not change after 
shutdown of the System. 

k. On May 21, 201, Ohio EPA notified the public of its Preferred Plan for 
remediation of the Site and solicited public comments. The Preferred Plan 
summarizes the infcrmation presented in the RI and FS prepared by Sun 
Chemical Corporation and identifies and explains Ohio EPA's preferred 
alternative for the remedial action at the Site. The preferred remedial alternative 
in this Preferred Plan includes the following elements: 
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i. Continued operation and maintenance of the ground water interceptor 
system and slurry wall, with long term ground water monitoring; 

ii. Free product removal to maximum extent practicable; 
iii. An environmental covenant that would limit the use of the Site to 

industrial/commercial; prohibit the use of ground water for any purpose 
other than sampling to monitor contamination; maintenance of the existing 
asphalt cap to prevent direct contact with soil; a risk mitigation plan and 
pre-approval from Ohio EPA for any construction or excavation activities 
at the Site, and evaluation of the vapor intrusion pathway, if any structures 
are constructed at the Site. 

I. On June 4, 2O1 ~, Ohio EPA held a public meeting and hearing on the Preferred 
Plan. The public comment period ended on June 14, 2O 1~. Ohio EPA did not 
receive any comments during the meeting or the public comment period. 

m. On September 4, 2g1 g, Ohio EPA issued a Decision Document which selected 
the remedy for the Site. The Decision Document is attached hereto as Appendix 
A and incorporated by reference herein. 

n. The Site is a hazardous waste facility, solid waste faciiity or other iocation where 
hazardous waste was treated, stored or d isposed . 

o. Because of their quantity, concentration, physical or chemical characteristics, the 
COCs found at the Site are "hazardnus waste" as defined under ORC ~ 
3734.O1(J). 

p. The COCs found at the Site are "industrial waste" or "other wastes" as defined 
under ORC 1 'I 1.g1 (C) and (D), 

q. The ground and surface waters at the Site are "waters of the state" as defined in 
ORC 111.g1(H). 

r. Ohio EPA has incurred Response Costs and continues to incur Response Costs 
associated with this Site. 

s. Respondent is a"person" as defined under ORC §§ 3734.01(G) and 6111.01(I). 

t. Conditions at the Site constitute a substantial threat to public health or safety or 
are causing or contributing or threatening to cause or contribute to air or water 
pollution or soil contamination as provided in ORC § 3734.20(B). 

u. The migration and threatened migration of Contaminants to ground water, or 
surface water at or from the Site canstitutes a discharge to "waters of the state," 
as the term is defined in ORC 111.fl1 (H). 



v. The Work required pursuant to these Orders will contribute to the prohibition or 
abatement of the discharge of Contaminants to waters of the State. 

w. In issuing these Orders, the Director has given consideration to, and based his 
determination on, evidence relating to technical feasibility and economic 
reasonableness of complying with these Orders, and to evidence relating to 
conditions calculated to result from compliance with these Orders, and their 
relation to the benefits to the people of the state to be derived from such 
compliance. 

~c. The actions to be taken pursuant to these Orders are reasonable and necessary 
to protect the public health or safety or the environment as provided in ORC ~ 
3734.20. 

V. GENERAL PROVISIONS 

7. Q~wgctives of the Parties 

The objectives of the Parties in entering into these Orders are to protect public 
health and safety and the environment from the disposal, discharge, or release of 
Contaminants through design, construction, implementation, operation, and 
maintenance of the remedy by Respondent as set forth in the Decision Document and 
in accordance with these Orders. 

8. Commitment of Resondent 

Respondent agrees to perform the Vlfork in accordance with these Orders 
inoluding but not limited to the SOW, all relevant guidance documents, and all 
standards, specifications, and schedules as approved by Ohio EPA pursuant to these 
Orders. Respondent also agrees to reimburse Ohio EPA for all Response Costs and 
perform all other obligations of these Orders. 

9. Com l ianoe llVith Law 

a. All activities undertaken by Respondent pursuant to these Orders shall be 
performed in accordance with the requirements of all applicable federal, state 
and local laws and regulations, and in a manner consistent with the NCP. 

b. Ohio EPA expects that activities conducted pursuant to these Orders, if approved 
by Ohio EPA, would be considered necessary and consistent with the NCP. 

c. Where any portion of the 111rork requires a permit, lioense or other authorization 
from Ohio EPA or any other state, federal or local government agency, 
Respondent shall submit applications in a timely manner and take all other 



actions necessary to obtain such permit, iioense or other authorization. These 
Orders are not, and shall not be construed to be a permit, license or other 
authorization issued pursuant to any statute or regulation. 

VI. PERFORMANCE OF THE WORK BY RESPONDENT 

10. jpervisin Contractor 

Ati Work performed pursuant to these Orders shall be under the direction and 
supervision of a contractor with expertise in hazardous waste site investigation and 
remediation. Prior to the initiation of the 1lVork, Respondent shall notify Ohio EPA in 
writing of the name of the supervising contractor and any subcontractor to be used in 
performing the 11Vork under these Orders. 

11. Remedial Desicrn and Remedial Action 

a. RDIRA ro eot inifiafion meeting. Vllithin seven (7) days of the effective date of 
these Orders, unless otherwise mutuaiiy agreed to by the Parties, Respondent 
shall meet with Ohio EPA to discuss the requirements of the RD/RA 1Nork Plan. 

b. Subrnission of J4D/RA  L,1/o'rk Plan.  Within thirty (30) days after the effective date 
of these Orders, unless otherwise specified in writing by Ohio EPA, Respondent 
shall submit to ohio EPA a RD/RA Work Plan and schedule for impiementation 
of the Work required under this Section of these Orders. The RD/RA 1111ork Plan 
shall provide for the design, construction, final operation and maintenance of the 
remedy as set forth in the Decision Document. 

c. Qitetia for RD/RA VVork Plan detrelojmenf. The RDlRA Work Plan, Supporting 
Documents, and any other deiiverables required under the approved RD/RA 
Vllork Plan shall be developed in conformance with the RD/RA SOW contained in 
Appendix B of these Orders, and the guidance documents listed in Appendix C of 
these Orders. The RD/RA Work Plan shall include a proposed schedule that 
includes a completion date for each task. If Ohio EPA determines that any 
additional or revised guidance documents affect the Work to be performed in 
fmplementing the RD/RA, Ohio EPA will notify Respondent, and the RD/RA Work 
Plan and other affected documents shall be modified accordingly. 

d. Handli'r►ç any inconsistenoies.  Should Respondent identify any inconsistency 
between any of the #aws and regulations and guidance documents that 
Respondent is required to follow by these Orders, Respondent shall notify Ohio 
EPA in writing of each inconsistency and the effect of the inoonsistenoies upon 
the IlVork to be performed. Respondent shall also recommend, along with a 
supportable rationale justifying each recommendation, the requirement that 
Respondent believes should be followed. Respondent shall implement the 
affected Work as d i rected in writing by o h io EPA. 



e. Re.view of RD/RA IVork Plan.  Ohio EPA will review the RD/RA Work Plan and 
Supporting Documents pursuant to the procedures set forth in the Review of 
Submissions Section of these Orders. 

f. Jrmolernerrtation of the RDIRA V%rk Plan.  U pon Ohio EPA's approval of the 
RD/RA Work Plan, Respondent shall implement the RaIRA Work Plan as 
approved. Respondent shall submit all plans, reports, or other deliverables 
required under the approved Ra1RA Work Plan, in accordance with the approved 
schedule, for Ohio EPA's review and approval pursuant to the Review of 
Submissions Section of these Orders. 

12. Oneration and Maintenance Plan 

The Operation and Maintenance ("O&M") Plan, including a schedule for 
implementation, shaii be submitted in accordance with the approved RD/RA Work Plan. 
Ohio EPA wiii review the O&M Plan pursuant to the procedures set forth in the Review 
of Submissions Section of these Orders. Upon approval of the O&M Plan by Ohio EPA, 
Respondent shall implement the O&M Plan. Respondent shall subrnit all plans, reports, 
or other deliverables required under the approved O&M Plan, in accordance with the 
approved O&M schedule set forth therein, for Ohio EPA's review and approval pursuant-
to the Review of Submissions Section of these Orders. 

13. Com~#eted Work 

Notwithstanding any other provision of these Orders, Ohio EPA acknowledges 
that in accordance with the Decision Document, Respondent has completed the design, 
construction, and operations and maintenance of the ground water interceptor system 
and slurry wall with the oversight of Ohio EPA. Documents and reports outlining these 
activities have been submitted and approved by Ohio EPA. Consistent with the 
Decision Document, Respondent has operated and maintained the current remedial 
systems and conducted required ground water monitoring for approximately 18 years. 
Results of ongoing activities at the site have been presented to Ohio EPA in monthly, 
quarterly, and semi-annual reports. 

14. Remaininq'VVork 

Notwithstanding any other provision of these Orders, the sole remaining actions 
and work items that Ohio EPA requires Respondent to complete under these Orders, 
the Preferred Plan, and the Decision Document are the following: (i) preparation of a 
work plan for the system shutdown pilot test and for a ground water monitoring program 
to demonstrate continued decreasing andlor stable trends of COCs in accordance with 
U.S. EPA and Ohio EPA guidance; (ii) implementation of the environmental covenant on 
the property; (iii) maintenance of the existing treatment system such that it can be 
restarted should concentrations of COCs exhibit increasing trends; payment of Ohio 
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EPA's past costs; and payment of Ohio EPA's future costs. During completion of the 
foregoing work and the proposed ground water monitoring program, Respondent will 
subrnit semi-annual status reports to Ohio EPA. 

VII. LAND USE AND CONVEYANCE OF T~TLE 

15. Deed Notice 

Within thirty (30) days after the effective date of these Respondent shall record 
with the County Recorder's Office for Hamilton County, Ohio, a deed netice for the real 
property owned by Respondent for the Site. The deed notice shall be consistent with 
the template contained in Appendix D and shall be approved by Ohio EPA. The deed 
notice shall reference the existence of these Orders and the need to contact the 
Respondent before any construction or excavation is undertaken at the Property. A 
copy of the recorded deed notice shall be submit#ed to Ohio EPA within thirty (30) days 
of recording the notice. Thereafter, if Respondent conveys any interest in the property 
included in the Site, each deed, title, or other instrument shall contain a notice stating 
that the Property is subject to these Orders and shall reference the potential for any 
security, nnonitoringa  treatment, or containment systems present on the Property as a 
result of these Orders. Respondent shall record a new deed notice for the Property to 
reflect the subsequent construction of any security, monitoring, treatment or 
containment systems at the Property. 

To the extent that the Site, or any portion of the Site, is owned or controlled by persons 
other than Respondent, Respondent shall use its best efforts to secure the filing of deed 
notices by said property owners for ali the propertîes affected by the Contarnination at 
the Site. The deed notice shall be consistent with the template attached as Appendix D 
and shall be approved by Ohio EPA. Copies of all deed notices filed for properties 
affected by the Contamination on, underlying or emanating from the Site shall be 
obtained by Respondent and provided to Ohio EPA upon request. 

1. Environmental Covenant 

1lVithin thirty (30) days after the effective date of these Orders, or after acquiring 
an interest in the property, Respondent shall record with the Hamilton County 
Recorder's Office an Environmental Covenant for the property that is part of the Site 
owned by the Respondent. The Environmental Covenant shall be consistent with the 
template contained in Appendix E, shall be signed by Respondent, and shall be 
approved and signed by Ohio EPA. The Environmental Covenant shall be recorded in 
the deed or official records of the County Recorder of Hamilton County, Ohio pursuant 
to ORC 5301 .~2. The terms and conditions of the Environmental Covenant are 
incorporated into these Orders and shall be binding upon Respondent. Thereafter, if 
Respondent conveys any interest in the property included in the Site, each deed, title, or 



other instrument shall contain a notice stating that the property is subject to these 
Orders and shall reference any monitoring, treatment, or containment systems present 
on the property as a result of these Orders. 

17. Proof of Filinci Environmental Covenant 

Within thirty (30) days after filing with the Hamtlton County Recorder the 
executed Environmental Covenant, Respondent shall certify to Ohio EPA that the 
Environmental Covenant has been filed for recording and include with the certification a 
file and date-stamped copy of the recorded Environmental Covenant. if the 
Environmental Covenant is vielated or breached by Respondent, the Respondent shall 
be in violation of these Orders. 

1 8. Land Use self-Reportinr.i Reciuirement 

Respondent shall ensure that no portion of the Site will be used in any manner 
that would adversely affect the integrity of any security, centainment, treatment, or 
monitoring systems at the Site. Respondent shall submit on an annual basis, written 
documentation verifying that any security, containment, treatment, or monitoring 
systems are in place and operational. 

1~. Notice of 1 ntention to Transfer Prorerty 

Prior to each conveyance by Respandent of an interest in any portion of the Site, 
including but not iimited to easements, deeds, leases and mortgages, Respondent shall 
netify Transferee of the existence of any security, containment, treatment, or monitoring 
systems andler activity arìd use limitations, and shall provide a copy of these Orders to 
Transferee. Respondent shall notify Ohie EPA at least thirty (30) days in advance of 
each conveyance of an interest in any pertion of the Site that is owned by Respondent. 
Respondent's notice shall include the name and address of the Transferee and a 
description of the provisions made for the continued access to and maintenance of any 
security, containment, treatment, and monitoring systems. 

20. fnstrument and Cenfirmatien of Cenvejance 

Upon each conveyance by Respondent of an interest in any portion of the 
Property, including but not limited to easements, deeds, feases and mortgages, 
Respondent shall inciude in the instrument of conveyance a restatement consistent with 
paragraph 1 0 of the Environmental Covenant. vVithin thirty (30) days after each 
conveyance of an interest in any portion of the Site that is owned by Respondent, 
Respondent shall submit to Ohio EPA, via uertified mail, the following infarmation: 

a. A copy ef the deed or other documentation evidencing the conveyance; 
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b. The name, address, and telephone number of the new property owner and the 
name, address, and telephone number of the contact person for the property 
owner; 

c. A legal description of the property, or the portion of the property, being 
transferred; 

d. A survey map of the property, or the portion of the property, being transferred; 
and 

e. The closing date of the transfer of ownership of the property, or portion of the 
property. 

VIII, ADDITIONAL V11oRK 

21. Ohio EPA or Respondent may determine that in addition to the tasks defined in 
the approved RD/RA Work Plan, additional Work may be necessary to accomplish the 
Objectives of the Parties as provided in the General Provisions Section of these Orders. 
Additional VVork may also include, pursuant to ORC 3734.20 or other applicable law, 
the implementation of interim actions to address substantial threats to public health or 
safety or the environment should such threats be identified during the conduct of the 
RDfRA. 

22. Within thirty (30) days of receipt of written notice from Ohio EPA that additional 
Work is necessary, unless otherwise specified in writing by Ohio EPA, Respondent shall 
submit a proposed addendum to the RDIRA Work Plan ("RDIRA Vllork Plan 
Addendum"), which contains (a) a work plan for the implementation of the additional 
Work, (b) any revisions to the Supporting Documents and other RD/RA deliverables, as 
appropriate, (c) a schedule for the performance of the additional 1Nork, and (d) revisions 
to other schedules impacted by the additional Work, if any. If Respondent disputes the 
necessity of additional Work, Respondent shall initiate the procedures for dispute 
resolution set forth in the Dispute Resolution Section of these Orders within fourteen 
(14)  days after receipt of Ohio EPA's notification of the need for additional Work. The 
RD/RA Work Plan Addendum shall conform to the standards and requirements set forth 
in the documents attaohed to these Orders as Appendices B and C, RD/RA SOW and 
List of Relevant Guidance Documents, respectively. Upon approval of the RD/RA Work 
Plan Addendum by Ohio EPA pursuant to the Review of Submissions Section of these 
Orders, Respondent shall implement the approved RD/RA Work Plan Addendum in 
accordance with the schedules contained therein. 

23. If Respondent determines that additional Work is necessary, Respondent shall 
submit a proposal to Ohio EPA to e~plain what the additional Work is, why the 
additional Work is necessary, and what impact, if any, the additional Work will have on 
the RD/RA Work Plan and schedule. if Ohio EPA concurs with the request to perform 
additional Work, Respondent shall submit a RD/RA Work Plan Addendum, as described 



above, for the performance of additionai Work. The RD/RA Work Plan Addendum shall 
conform to the standards and requirements set forth in the documents atkached to these 
C)rders as Appendices B and C. Upon approval of the RDIRA 1Nork Plan Addendum by 
Ohio EPA pursuant to the Review of Submissions Saction of these Orders, Respondent 
shall implement the approved Ra1RA Work Plan Addendum in accordance with the 
schaduias contained therein. Additional Work does not include any activity performed in 
response to an emergency at the Site for which Raspondent submits to Ohio EPA 
written notice of the performed activity. 

Ix. SAMPLING r4NQ [3A,TA AVAILABILlT'Y 

24. Unless otherwisa agreed to by the Site Coordinators, Respondent shall notify 
Ohio EPA not lass than fifta'en (15) days in advance of all sample collection activity. 
Upon request, Respondent shall allow split and/or duplicate samples to be taken by 
Ohio EPA or its dasignated contractor. Ohío EPA shall also have the right to take any 
additional samples it deems nec.essary_ Upon request, Ohio EPA shall allow 
Respondent to take split andlor duplicate samples of any samples Ohio EPA takes as 
part of its ovorsight of Respondent's implementation of the Work. 

25. 1Nithin seven (7) days of Respondant's receipt of a request by Ohin EPA, 
Respondent shall submit to Ohio EPA copies of the results of a#I sampling andlor tests 
or other data, including raw data and original #aboratory reports, generated by or on 
bahalf of Respondent with respect to the Site andlor the irnplarnentation of these 
Orders. An electronic copy shall also be provided in a format approved by Ohio EPA. 
Respondent may submit to Ohio EPA any interpretive reports and written explanations 
concerning the raw data and original laboratory reports. Such interpretive reports and 
writken explanations shall not be subrnitted in lieu of original laboratory reports and raw 
data. Should Respondent subsequently discover an error in any report or raw data, 
Respondent shall promptly notify Ohio EPA of such discovery and provide the correct 
information. 

X.  ACCESS 

26. Ohio EPA and its contractors shall have access at all reasonable times to the 
Site and any other property to which access is required for the implementation of these 
Orders, to the extent access to the property is controlled by Respondent Access under 
these Orders shall be for the purposes of conducting any activity related to these Orders 
inctuding but not fimited to the following: 

a. Monitonng the Work; 

b. Gonducting sampling [including background monitoring wells]; 

c. Inspecting and copying records, operating logs, contracts, and other documents 
related to the implementation of these Orders; 
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d. Conducting investigations, tests, and other activities associated with the 
implementation of these Orders; and 

e. Verifying any data andlor other information submitted to Ohio EPA. 

27. To the extent that the Site or any other property to which access is required for 
the implementation of these Orders is owned or controlled by persons other than 
Respondent, Respondent shall use its best efforts to secure from such persons access 
for Respondent and Ohio EPA and its contractors as necessary to effectuate these 
Orders. Copies of each access agreement obtained by Respondent shall be provided 
to Ohio EPA upon execution of the access agreement. If any access req u i red to 
implement these Orders is not obtained prfor to Respondent's submission of the RDIRA 
INork Plan, unless otherwise agreed to in writing by Ohio EPA, Respondent shall 
promptly notify Ohio EPA in writing of the steps Respondent has taken to attempt to 
obtain access. Ohio EPA may, as it deems appropriate, assist Respondent in obtaining 
access. 

28. Notwithstanding any provision of these Orders, the State of Ohio retains all of its 
access rights and authorities, including enforcement authorities related thereto, under 
any applicable statute or regulation including but not limited to ORC 3734.20 and 
~111.05. 

~lI. PESIGNATED SITE COORDINATORS 

29. 1Nithin seven (7) days of the effective date of these Orders, Respondent shaf i 
notify Ohio EPA, in writing, of the name, address and teiephone number and email 
address of its designated Site Coordinator and Alternate Site Coordinator. 

30. As used in these Orders, the term "Site Coordinator" refers interchangeably to 
the Site Coordinator and the Alternate Site Coordinator d~signated for a named party. If 
any designated Site Coordinator is changed, the identity of the successor will be given 
to the other Party at least seven (7) days before the changes occur, unless 
impracticable, but in no event later than the actual day the change is made. 

31. To the maximum extent practicable, except as specifically provided in these 
Orders, communications between Respondent and Ohio EPA concerning the 
implementation of these Orders shall be made between the Site Coordinators. 
Respondent's Site Coordinator shall be available for communication with Ohio EPA 
regarding the implementation of these Orders for the duration of these Orders. Each 
Site Coordinator shall be responsible for ensuring that all communications from the 
other Party are appropriately disseminated and processed. Respondent's Site 
Coordinator shall be present on the Site or on call during all hours of Work at the Site. 



32. Without limitation of any authority conferred on Ohio EPA by statute or 
regulation, Ohio EPA's Site Coordinatoes authority includes but is not limited to the 
following: 

a. Dìrecting the type, quantity and location of samples to be collected by 
Respondent pursuant to an approved 1lVork Plan; 

b. Collecting samples; 

c. Observing, takìng photographs, or otherwise recording information related to the 
implementation of these Orders, including the use of any mechanical or 
photographic device; 

d. Directing that the Work stop whenever Ohio EPA's Site Coordinator determines 
that the activities at the Site may create or exacerbate a threat to public health or 
safety, or fhrcäten to cause or contribute to air or water poHution or soil 
contamination; 

e. Canducting investigations and tests related to the implementation of these 
Orders; 

f. lnspactlng and copying records, operating logs, contracts and/or other 
documents related to the implementation of these Orders; and 

g. Assessing Respondents compliance with these Orders. 

XIII. PROGRESS REPORTS APID IdOTIGE 

33. Unless otherwise directed by Ohio EPA, Respondent shall submit a written 
progress report to the Ohio EPA by the tenth (10) day of every month. At a minimum, 
the progress reports shall [ncfude that information designated in Section 10 of the SOW. 
Monthly reports may not be used to propose modifications to approved plans; 
Respondent shall submit such requests to Ohio EPA in a separate written 
correspondence. 

34. Progress reports (one copy only} shall be sent either by e-mail with confirmed 
receipt or by hard copy to the address (isted below. All other documents (two copies) 
required to be submitted pursuant to these Orders to Ohio EPA shall be sent to the 
following agency address(s): 

Charles C. Mellon 
Ohio EPA, Southwest District Office 
401 E. Fifth st. 
Dayton, Ohio 45402 
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Email address: Charles. Mellon a~epa.ohio.gov 

All written (including electronic) correspondence to Respondent shall be directed to: 

Barbara Coughlin, PhD, Site Caord inator 
Ramboll US Corporation 
One Indiana Square, Suite 2335 
Indianapolis, IN 4~2D4 
bcou hlin ramholl.cam 

Milind K. Pradhan, PE, Alternate Site Coordinator 
Ramboll US Corporation 
5747 Perimeter Drive, #220 
üublin, cJH 43017 
rn radhan ramholi.com 

A Party may designate an alternative contact name or address upon written notification 
to the other Party and in accordance with the Designated Site Coordinators Section of 
these Orders, as applicable. 

XIV. REVIEW OF SUBMISSIONS 

35. Ohio EPA shall review any work plan, report, or other item required to be 
suhmittad pursuant to these Orders. 

3~. Upon review, Ohio EPA may in its sole discretion: (a) approve the subrnissivn in 
whole or in part; (b) approve the submission with specified conditions; (c) modify or, 
modify and approve, the suhmission; (d) disapprove the submission in whole or in part; 
or (e) any combination of the above. The results of Ohio EPA's review shall be detailed 
in writing and shall ídentify any conditions, modiffcations andlor deficiencies. Excluded 
from Ohio EPA approval pursuant to this Section are the health and safety plan (HASP), 
progress reports, and the Pre-1 nvestigation Evaluation Report ("PER") (which is subject 
to approval as a constituent of the RIIFS V11ork Plan). 

37. In the event that Ohio EPA approves an initial subrnission, Respondent shall 
proceed to take such action as required by Ohfo EPA. In the event that Ohio EPA 
approves with conditions or modification an initia! submission, Respondent shall either 
(a) proceed to take such action as requirad by Ohio EPA, or (b) initiate the procedures 



for dispute resolution set forth in the Dispute Resolution Section of these Orders, within 
fourteen (14) days of receipt of Ohio EPA's written response to Respondent's 
submission. Respondent shall proceed to take any action required by an unmodified or 
unconditioned portion of the submission, as those portions are considered approved. 

38. In the event that Ohio EPA disapproves an initial submission in whole or in part 
and notifies Respondent in writing of the deficiencies Respondent shall within fourteen 
(14) days, or such Ionger period of time as specified by Ohio EPA in writing, correct the 
deficiencies, and/or incorporate the conditions, and submit a revised submission to Ohio 
EPA for approval. The revised submission shall incorporate all of the changes, 
additions, andlor deletions specified by Ohio EPA in its notice of disapproval. Revised 
submissions shall be accompanied by a letter indicating how and where each of Ohio 
EPA's comments was incorporated into the revised submission. To facilitate review of 
the revised submission, those portions of the document not affected by the Ohio EPA 
comments should remain unchanged. The lefter accompanying the submission should 
indicate, however, any indirect changes necessitated by Ohio EPA's comments. 

3~. To the extent that Respondent disputes any of Oh io EPA's changes, additions, 
andlor deletions to an initial submission, Respondent shall initiate the procedures for 
dispute resolution set forth in the Dispute Resolution Section of these Orders, within 
fourteen (14) days after receipt of Ohio EPA's writton notice of disapproval. 
Notwithstanding the disapproval, Respondent shall proceed to take any action required 
by a portion of the submission that is not specified as disapproved in the notice of 
disapproval. 

40. In the event that Ohio EPA disapproves or modifies a revised submission, in 
whole or in part, and notifies Respondent in writing of the deficiencies, Respondent shall 
within fourteen (14) days, or such longer period of time as specified in writing by Ohio 
EPA, correct the deficiencies and incorporate all changes, additions, andlor deletions, 
and submit the revised submission to Ohio EPA for approval. If Respondent fails to 
submit a revised submission incorporating all changes, additions, modifications and/or 
deletions within fourteen (14) days, or such longer period of time as specified by Ohio 
EPA in writing, Respondent shall be considered in breach andlor violation of these 
Orders. If Respondent is in breach andfor violation of these Orders, Ohio EPA retains 
the right to perform any additional remediation, conduct a complete or partial Remedial 
I nvestigation or Feasibility Study, conduct a complete or partial Remedial Design or 
Remedial Action; andlor enforce the terms of these Orders as provided in the 
Reservation of Rights Section of these Orders. 

41. Ail work plans, reports, or other items required to be submitted to Ohio EPA under 
these Orders shall, upon approval by Ohio EPA, be deemed to be incorporated in and 
made an enforceable part of these Orders. ln the event that Ohio EPA approves a 
portion of a work plan, report, or other itam, the approved portion shall be deemed to be 
incorporated in and made an enforceable part of these Orders. 
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V. DISPUTE RESOLUTION 

42. The Site Coordinators shall, whenever possible, operate by consensus. 

43. In the event of a disapproval, or an approval with conditions or modifications by 
Ohio EPA of a submission by Respondent, or a disagreement regarding the vllerk 
performed under these Orders, Respondent's Site Coordinator shall notify Ohie EPA's 
Site Coerdinator in writing that Respondent wishes to invoke an infermai dispute 
pursuant to this Section. The notifcation to invoke an informal dispute shall occur prior 
to the submission deadline. 

44. The Parties shall have ten (10) days from the date written notice of the informal 
dispute is received by Ohio EPA's Site Coordinator to negotiate in good faith to resolve 
the dispute. This infermal dispute resolution period may be extended by agreement of 
the Site Coordinators for up to twenty (20) additional days. 

45. In the event that the dispute is not resolved during the informal dispute resolution 
period, Respondent's Site Ceerdinater shall notify Ohio EPA's Site Ceerdinater in 
writing by the end of the informal dispute resolution peried that Respondent wishe to 
invoke a formal dispute pursuant to this Section. This notice shall include a brief 
descriptien of the item(s) in dispute. vllithin twenty (20) days of receipt of the wriften 
notice invoking the formal dispute resolution procedure, the Site Coordinators shall 
exchange wriften positions, including technical ratienale supporting their positions. The 
Site Coordinators shall have ten (10) days from the date they have exchanged written 
positions to negotiate in good faith to resolve the formal dispute. This formal dispute 
period may be extended by agreement of the Site Coordinators for up to twenty (20) 
additional days. 

4~. In the event the dispute is not resolved in the formal dispute resolution period, 
Respondent's Site Coordinator shall notify Ohio EPA's Site Coordinator in writing by the 
end of the formal dispute resolution period whether Respondent wishes to submit finai 
vti►ritten positions to a DERR Manager for review and resolution. The Site Coordinators 
shall have ten (10) days from the end of the formal dispute resolution period to submit 
their wriften positions. The DERR Manager will resolve the dispute based upon and 
consistent with these Orders, the SO11V, the RD/RA Work Plan, and applicable or 
relevant and appropriate federal and state laws. The decision of the DERR Manager is 
considered final for the purposes of these Orders. 

47. The pendency of a dispute under this Section shall extend only the time period 
for completion of the item(s) in dispute, except that upon mutual agreement of the Site 
Coordinators, any time period may be extended as is deemed appropriate under the 
circumstances. Such agreement shall not be unreasonably withheld by Ohio EPA. 
Elements of the Vverk not affected by the dispute shall be completed in accordance with 
the appiicabie schedules and time frames. 



48. This Section does not apply to the Reimbursement of Costs Section of these 
Orders. 

XVI. UNAvOIDABLE DELAYS 

4~. Respcndent shall cause all Work to be performed in accordance with applicable 
schedules and time frames set forth in these Orders or any approved work plan unless 
ariy such performance is prevented or delayed by an event that constitutes an 
unavoidable delay. For purposes of these Orders, an "unavoidable delay" shall mean 
an event beyond the control of Respondent that prevents, or delays performance of any 
obligation required by these Orders and that could not be overcome by due dilig~nce on 
the part of Respondent. Increased cost of compliance, among other circumstances, 
shall not be considered an event beyond the control of Respondent for the purposes of 
these Orders. 

50. Respondent shall notify Ohio EPA in writing within ten (10) days after the 
occurrence of an event that Respondent contends is an unavoidable delay. Such 
written notificaticn shall describe the anticipated length of the delay, the cause or 
causes of the delay, the measures taken and to be taken by Respondent to minimize 
the delay, and the timetable under which these measures will be implemented. 
Respondent shall have the burden of demonstrating that the event constitutes an 
unavoidable delay. 

51. If Ohio EPA does not agree that the delay has been caused by an unavoidable 
delay, Ohio EPA wiii notify the Respondent in writing of that finding and of the 
noncompliance with these Orders. If Ohio EPA agrees that the delay is attributabEe to 
an unavoidable delay, Ohio EPA will notify Respondent in writing of the length of the 
extension for the performance of the obligations affected by the unavoidable delay. 

XVII. REIMBURSEMENT OF COSTS 

52. Ohio EPA has incurred and continues to incur Response Costs in connection 
with the Site. Respondent shall reimburse Ohio EPA for all Response Costs incurred 
both prior to and after the effective date of these Orders. 

53. Within thirty (30) days of receipt of an itemized invoice for the Response Costs 
incurred prior to the effective date of these Orders, Respondent shall remit a check to 
Ohio EPA for the full amount invoiced. 

54. For Response Costs incurred after the effective date of these Orders, Ohio EPA 
will submit to Respondent on an annual basis an itemized invoice of its Response Costs 
for the previous year. Within thirty (30) days of receipt of such itemized invoice, 
Respondent shall remit payment for all of Ohio EPA's Response Costs for the previous 
year. In the event that Respondent does not remit payment of Response Costs within 
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sixty (60) days after receipt of such invoice, Respondent shall remit payment for unpaid 
balance and the interest accrued on the unpaid balance. Interest shall accrue 
beginning thirty (30) days from the date of the invoice until the date payment is remitted 
and shall be calculated at the rate specified by ORC § 5703.47(B) or any subsequent 
rate adjustments. 

55. Respondent shall remit payments to Ohio EPA pursuant to this Section as 
follows: 

a. Payment shall be made by bank check payable to "Treasurer, State of Ohio / 
Hazardous Waste Special Cleanup Account" and shall be forwarded to the Fiscal 
Officer, DERR, Ohio EPA, P.O. Box 1 O49, Columbus, Ohio 4321 ~-1 O4~; 

b. A copy of the transmittal 1atter and check shall be sent to the Fiscal Officer, 
DERR, Ohio EPA, P.O. Box 104, Columbus, Ohio 4321~-1 049, and to the Ohio 
EPA Site Coordinator; and 

C. Each payment shall identify the name and address of the party making payment, 
the Site name, and Ohio EPA's revenue number identifiad on the associated 
invo i ce. 

~VIll. ACCESS TO INFoRMATloN 

55. Upon request, Respondent shall provide to Ohio EPA within fourteen (14) days, 
copias of all documents and information within its possession or control or that of its 
contractors or agents relating to events or conditions at the Site inciuding but not [imitad 
to manifests, reports, correspondence, or other documents or information related to the 
Vllork. This provision shall not be a iimitation on any request for information to the 
Respondent by Ohio EPA made under state or federal law for information relating to 
events or conditions at the Site. 

57. Respondent may assert a claim that documents or other information submitted to 
Ohio EPA pursuant to these Orders are confidential under the provisions of OAC 3745-

 

50-30(A) or ORC 'i 11.05(A). If no such claim of confidantiaiity accompanies the 
documants or other information when it is submittad to Ohio EPA, it may be made 
availabie to the public without notice to Respondent. 

58. Respondent may assert that certain documents or other information are 
priviiaged under the attorney-client privilege or any other priviiage recognized by state 
Eaw. If Respondent makes such an assertion, it shall provide Ohio EPA with the 
following: (1) the titie of the document or information; (2) the date of the document or 
information; (3) the name and title of the author of the document or information; (4) the 
name and title f each addressee and recipient; (5) a general description of the contents 
of the document or information; and () the priviiage being asserted by Respondent. 



5~. No claim of confidentiality shall be made with respect to any data or reports, 
including but not iimited to laboratory or interpretive reports, and all sampling, analytical, 
and monitoring data. 

O. Respondent shall preserve for the duration of these Orders and for a minimum of 
ten (10) years after termination of these Orders, all documents and other information 
within its possession or control, or within the possession or control of its contractors or 
agents, which in any way relate to the Work notwithstanding any document retention 
poiicy to the contrary. Respondent may preserve such documents by microfiche or 
other electronic or photographic device. At the conclusion of this document retention 
period, Respondent shall notify Ohio EPA at least sixty (60) days prior to the destruction 
of these documents or other information; and upon request, shall deliver such 
documents and other information to Ohio EPA. 

lX. PERIODIC REVIEW 

1. Respondent shall conduct studies and investigations as requested by Ohio EPA 
in order to permit Ohio EPA to conduct reviews as to the effectiveness of the RemediaE 
Action at least every five (5) years as described in section 1 21 (c) of CERCLA and any 
applicable regulations. 

� 2. If Ohio EPA determines that information received, in whole or in part, during a 
review conducted pursuant to the Periodic Review Section of these Orders indicates 
that the Remedial Action is not protective of public health and safety and the 
environment, the Respondent shall undertake any further response actions Ohio EPA 
has determined are appropriate. Respondent shall submit a plan for such work to Ohio 
EPA for approval in accordance with the procedures set forth in the Review of 
Submissions Section of these Orders, within thirty (30) days of receiving a request from 
Ohio EPA to submit such a work plan. 

� 3. Respondent may invoke the procedures in the Dispute Resolution Section to 
dispute (1) Ohio EPA's determination that the Remedial Action is not protective of public 
health and safety and the environment, or (2) ohio EPA's selection of further response 
actions. 

X~C. MODIFICATIONS 

� 4. These Orders may be modified by agreement of the Parties. Modifications shall 
be in writing, signed by the authorized representative of the Respondent and by the 
Director, and shall be effective on the date entered in the Journal of the Director of Ohio 
EPA. 

]XL INDEMNITY 

65. Respondent agrees to indernnify, save, and hold harmless Ohio EPA from any 
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and all claims or causes f action arising from, or related to, the implementation of these 
Orders or to events or conditions at the Site, including any acts or omissions of 
Respondent, and its successors in interest. Said indemnification shall not apply to acts 
or omissions of the State of Ohio, its employees, agents or assigns at, on, upon, or 
related to the Site if said acts are negligent, performed outside the scope of employment 
or official responsibilities, or performed with malicious purpose, in bad faith, or in a 
wanton or reckless manner. ohio EPA shall not be considered a party to and shall not 
be held liable under any contract entered into by Respondent in carrying out the 
activities pursuant to these Orders. ohio EPA agrees to pro►►ide notice to Respondent 
within thirty (30) days after receipt of any claim that may be the subject of indemnity as 
provided in this Section, and to cooperate with Respondent in the defense of any such 
claim or action against Ohio EPA. 

CIl. CONTRIBUTION AND AGREEMENT NOT TO REFER 

66. With respect to matters addressed in these Orders, the Parties hereto agree that 
these Orders constitute an administrative settlement for purposes of CERCLA sections 
113(fl(2) and 113 (f)(3)(B), 42 U.S.C. § 9613(fl(2} and § 9613(fl(3)(B), pursuant to 
which Respondent has resolved its liability to the State, and that Respondent is entitled 
to contribution protection and contribution rights as of the effective date of these Orders 
as to any liable persons who are not parties to these Orders, as provided by CERCLA 
section 113(fl(2) and (f)(3)(B), 42 U.S.C. § 9613(fl(2) and (f)(3)(B), provided that 
Respondent complies with these Orders. The "matters addressed" in these Orders are 
all investigative and remedial actions taken or to be taken and all response costs 
incurred or to be incurred by Ohio EPA or any other person with respect to the Site, 
including without limitation the Work and Response Costs under these Orders. 

� 7. During the implementation of these Orders, and provided Respondent is 
considered by Ohio EPA to be in compliance with these Orders, Ohio EPA agrees not to 
refer Respondent to the Ohio Aitorney General's Office for enforcement, or take 
administrative enforcement action against Respondent or its successors in interest 
#iable under ohio law for Work required under these Orders at the Site. Upon 
termination of these Orders pursuant to the Termination Section, Ohio EPA agrees to 
not refer Respondent to the Ohio Attorney General's Office for enforcement, or take 
administrative enforcement action against Respondent and its successors in interest 
liable under Ohio law for VVork required under these Orders at the Site. 

~CI1I. oTHER cLAIMS 

� 8. Nothing in these Orders shall constitute or be construed as a release from any 
claim, cause of action, or demand in law or equity against any person, firm, partnership, 
or corporation not a Party to these Orders, for any liability arising from, or related to, 
events or conditions at the Site. 

~CX1V. RESERVATION OF RIGHTS 



~9. Ohio EPA reserves the right to seek legal andlor equitable relief to enforce the 
terms and conditions of these Orders, including penalties against Respondent for 
noncompliance with these Orders. Except as provided herein, Respondent reserves 
any rights it may have to raise any legal or equitable defense in any action brought by 
Ohio EPA to enforce the terms and conditions of these Orders. 

70. Ohio EPA reserves the right to terminate these Orders andlor perform ali or any 
portion of the Work or any other measures in the event that the requirements of these 
Orders are not wholly complied with within the time frames required by these Orders. 

71. Ohio EPA reserves the right to take any action, including but not fimited to any 
enforcement action, action to recover costs, or action to recover damages to natural 
resources, pursuant to any available legal authority as a result of past, present, or future 
violations of state or federal laws or regulations or the common law, andlor as a result of 
events or conditions arising from, or related to, the Site. Upon termination pursuant to 
the Termination Section of these Orders, Respondent shall have resolved its liability to 
Ohio EPA only for the Work performed pursuant to these Orders. 

XXV. TERMINATION 

72. Respondent's obligations under these Orders shall terminate upon Ohio EPA's 
written approval of Respondent's written certification to Ohio EPA that all Work required 
to be performed under these Orders including payment of Response Costs has been 
completed. The Respondent's certification shall contain the following aftestation: "i 
certify that the information contained in or accompanying this certification is true, 
accurate, and complete." This certification shall be submifted by Respondent to Ohio 
EPA and shall be signed by a responsible official of Respondent. The termination of 
Respondent's obligations under these Orders shall not terminate the Respondent's 
obligations under the Reservation of Rights, Access to Information, Indemnity, Other 
Claims, Contribut.íon and Agreement Not to Refer, and Land Use and Conveyance of 
Title Sections of these Orders. 

XXVI. V11AIvER AND AGREEMENT 

73. !n order to resolve disputed claims, without admission of fact, violation, or liability, 
Respondent consents to the issuance of these Orders, and agrees to comply with these 
Orders. 

74. Respondent hereby waives the right to appeal the issuance, terms and 
conditions, and service of these Orders and Respondent hereby waives any and all 
rights that it may have to seek administrative or judicial review of these Orders either in 
law or equity. 

75. Notwithstanding the waiver herein of Respondent's right to appeal or seek 
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administrative or judicial review, Ohio EPA and Respondent agree if these Orders are 
appealed by any other party to the Environmental Review Appeals Commission, or any 
court, Respondent retains the right to intervene and participate in such appeal. In such 
event, Respondent shall continue to comply with these Orders notwithstanding such 
appeal and intervention unless these Orders are stayed, vacated or modified. 

XXVII. EFFECTlVE DATE 

7~. The effective date of these Orders shall be the date these Orders are entered in 
the Journal of the Director of Ohio EPA. 

XXVIIf. s1GNATQRY ALJTHORITY 

77. Each undersigned representative of a Party to these Orders certifies that he or 
she is fully authorized to enter into these Orders and to legally bind such Party to these 
Orders. 



IT IS SO ORDERED AND ACREED: 

OHIO ENVIRONMENTAL PROTECTION AGENCY 

• - - . 
/~ Zq 2oLD 

Laurie A. Stevenson, Direkir Date 
Ohia Environmental Protection Agency 
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IT IS SO AGREED: 

Sun Chemical Corporation 

Íy 

9-/7-dooaD 
igna re Date 

Printe Name & Titl . 
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Cincinnati, Hamilton County, Ohio 

Di►rision of Environmental Response and Revitalization 
Southwest Distrlct Office 

August 2O1 



Ohio EP~►'s Dhrision Qf Environmental d~~ston Dacumerrt 

~tespcanse snd Revitalizat~on (DERR~ - for the Rernediation of tlte 

Remedial Respanse Progr~m former Phthalchem Sf6e 
Cinclnnati. F~milEan Cour~ty, Ohio 

THE REMEDIAL RESPON$E PROCESS 
(1) 

- - 
(2) (5)

 

Preliminary Remedial Remedy Remedial Rernedial Remedy 
Assessment 8 Investigation vn Design ' Action Operation, 
Site Inspection & Feasibility (Pro% ted Pisn Maintenance 

Study 8 Dion & Monitoring 

OHIO EPA ANNOUNCES THE DEGISI~DN DOCUMENT 

On May 21.  201 9, Ohio EPA issued a Preferred Plan that outiired Ohio EPA's preterred 
altemative to remedïate contam~nation at the Phthaichern sîte. Ohio EPA held a public 
meeting on June 4, 2O1 at the st. Berrard Cfty Ha11#  110 l'Vashi ngton Ave. , St. BemarrJ, 
Ohio, to e~tplain the Preferred Plan. Oral and iwritten comments were acoepted at this 
naneeting sncl during the comment period which ran from May 21,  2O1 through June 14, 
201 g, No comments were received elther at the pubfic meeting or during the aommenting 
period. 

Based on the Preferred Plsn, Ohio EPA is issuing this Decision L)o+cument identifying the 
selected remedial atternative for the cleanup of the contaminated ground water at the site and 
pnvvlding the rationale for the selection. 

Ohio EPA is issuing this Decislcn Docurnent in a manner consistent wíth Section 
300,430f2i of the National O11 and Hazardous Substances Po#ii#ion Contingency Plan 
(NCP). It summarlzes infvrmation found in detail in the remedial investigation and feasibif fty 
study reports and other documents contaireci in the administrative record lïle for this site, 
Ohio EPA encourages the public to review these documents to gain a better understanding of 
the site and the activíties that have been conducted there. 

FRAC Appeal Period: As a finGai action of the Dir.cCtor of Ohio EPA, the Decision 
Docurnent rnay bc appealed to the Environmental Review Appeals Coinrnission 
ERAC pursuant to Scction 3 745.04 of the 0h10 Rvi sed Code. The appeal must be 

in writing and sct forth the action complarned of and thc grounds upon which thc 
appeal is based. The appeal must be filcd rvith ERAC 77 South High Strcct, 17th 

Floor, Columbus, C)H 4321 5 within thirty 30) days aftcr notice ofthe Dirct~r's 
action. 

Addlttoaat Inforniation: Availahlc from thae Southwest District Offlce, foc,atcd at 
4) 1 E. Fi fth St., Dayton, Ohio, 37I285357. 



DECLAfiATIoN 

Former Phthalchern Site 
2 Mltcheil Avenue 
CinCinnat#, Hamilton County, OhiQ 

STATEMENT OF BASIS AND PURPOSE 

This Deoision Document presents the selected remedial action for the Phthalchem site in 
Cincinnati, Harnilton County, Ohio, chosen ln accordance with the poliole$ of the Ohio 
Envlronrnental Proteetìon Agency, statutes and regulations f the State of Ohio, and the 
hlatlonal Contingency Plan, 40 CFR Part 300. 

ASSESSMENT OF THE SITE 

Actual and threatened releases of hazardous waste at the site, if not addressed by 
impiennentïng the remedial action selected in thïs Decision Document, constltute a substantial 
threat to public health or safety, and are causing or contribu#.ing to air or water pollution or soil 
contam inatlon . 

Jn 1978, 7,000 gallons of trlchlorobenzene (TCB) were accidentally released when a tanker 
truck carrying TCB overturned at the Site. 

DESCRIPTION OF THE SELECTED  REMEDY 

The major components of the selected remedial altemative include: 

~ lnstltutional controls through the establishment of an Envlronnnentar Covenant, 
inoluding llmiting the facility property to eommercial/industrial use. 

~A maintenance and repair program for the asphaft and concrete building foundatlons. 
• Operation of the ground water interception trench. 
• A Risk Mítigation Plan (RMP) for implementation under the Environmental Covenant 

for the facility. 
• Free product recovery. 

STATUTORY DETERMINATfONS 

The seleeted remedial action is protective of human health and the environment, complies 
with legally applicable state and federal requirements, is responsive to public participation 
and input, and is cost-effective. The rernedy uses permanent solutions to the maximum 
extent practicable to reduce toxioity, rnobiiity and volume of hazardous substances at the 
Site. The effectiveness of the remedy wilf be reviewed regularly. 

L ctoir 
f~ 

Laude A. Stevenson,    Date - - - - 
~ 
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2.1 E+a2 rng!`kg 
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2,1 E+a3 kg 

2. ïE+O1 mg/k9 

2.3E+03 1'ngkg 

Carcinogenic 

Carcinogenic 

carclnogenic 

Canc4noganic — 

Cancrogenic 

Carclnogenlc 

Natt-Carcsnoganic 

1ßOE+03 mglkg l carcinogensc 

SUMMARV 

cn February , 1 7, F'hthalcha-m, Inc. signed Director's Final Findings and Orders 
iDFFOs) with Ohio EPA to investigate the extent of ccntarrrination and, it appropnate, 
develop remediat alternatives to adciress the problem. The Reniedi,al lnvastìgation (RI) 
docurnented the eistence of contamiñation (e.g., TCB, dichlorobenzene [DCB], amrnonia, 
copper, naphthalene, phthalate, cii-n-hutyl phthalate, arsenic, pfherr+afs, and diethyl phthaiate) 
on the Sìte. An evaEuation of the risk to hurnan health and environment was perfvrmed. 

ln the process of scoping and conducting the RI, genenc preliminary rernediation goats 
(PRGs) were establìshed . These PRGs were ccnverted to sita-specific remediation goals 
(RGs) foflowing completion of the RI and Feasibility Study (FS) phase of the project. The FS 
íncludes a list of RGs for protection of human h+eatth, established using the acceptable 
e~ccess lifetime can+cer risk and noncancer hazard goats identified in the DERR Technical 
Decision Comperdíum (TDC) document titled "Hurnan Heafth Cumulative Carcinogenic Risk 
and Non-Carcinogenic Hazard Goats for DERR Remedial Response and Federal Facïf'rty 
Ovensight," dated August 21, These goals are given as a cumulative ecess lifetime 
canoet risk of 1 ,c1 O (i.e., 1 in 1 Ot,O) and a curnuiative noncanoer hazard goa# equal to a 
Hazard lnde,c (HI) of 1 and were established using the defauft exposure parameters provided 
by U.S. EPA cir site-specific information. This TDC can be founci at 

The Site poses unacceptable human heatth and environmental risks based on direct c,cintact 
with contarninated subsurface soil and ground water, and inhatatian of vapors frcim 
contaminated ground water. Adtiitional details cvnceming the primary contaminants of 
cancern (COCs) and the RGs, now considered tc, be final remediatRon ievels (RLs), and the 
health risk associated with them are presented in Table 1. 
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Based on this infornnation, remedia# alternativea were developed to adclress human heatth 
and environmental rìsks posed by the Site. The FS documents the rerrediai altematives 
developed for the Site, and the Remedial Action Clbjectives RACs) to ensure protectiveness 
of human tealth and the environment. This Decision Document summarizes the range of 
remacfiat aftematìves evaluated, identifles C1hio EPA's selected rernedial aftematîre, and 
eirpiains the reasons for seiectton of the remedial aiternative. The aelected remedial 
altemative is designed to reduce human health risks to within aoceptabia iimits, and to prcitect 
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human health and the enviranment from exposure to soil, ground water, and indoor air contarnination. 

The expectations for the selected remedial aitemative include: 

1. Reductian of risks to human heaith and the environment from exposure to COCs in soil, ground water, and indoc,r air, to applicable remediation levels. 
2. Compliance with appi#cab#e or relevant and appropriate requirements (ARARs). 3. Cost~eifectiveness and iîrnitation of expenses to what is necessary to achieve the remedial action objectives. 
4. Contìnued operation and maintenance of the axisting remediai action and rnani#oring systerns. 

The major elements of the selected remedial aitemative include: 

1. institutìvnai controls through the establishment of an Environmental Covenant, inciuding limiting the facility property to ccmrnercialfindustriai use. 
2. A rnaintenance and repäir program for the asphait and concrete huilding foundations. 
3. Operation of the ground water interception trench. 
4. A Risk Mitigation Plan (RMP) for implementation under the Environrnentai Covenant for the facilfty. 
5. Free product recovery. 

SITE HISTORY 

The former Phthalchem facility is (ocated at 26 West Mitcheii Avenue in Cincinnati, Hamiltan County, Ohio and is approximately 3-acres in size (see Figure 1). The Si#e is Iocated north of the interchange of Mi#cheli Avenue and lnterstate 75, between Mili Creek and the B&O Railroad in the Northwest Quarter of Section 1~, Range 2 East, Township 3 North, on the Cincinnati West United States Geological Survey (USGS) 7.5-minute quadrangle. it is wíthin an industrial corridor along MiU Creek at the Cincinnati-St. Bernard corporation boundary_ The current layout of the Site is shown on Figure 2. The Si#e has been divided into two operable units (OUs). OU 1 consists of the on-property area of contamination which includes the former production area. 0U2 consists of the off-property area of contamination, which includes Mii# Creek. 

The Site, which is currently owned by Sun Chemicar, is vacant. Prior to development, the Site was reportedly vacant of structures for at least 80 years. The northem section of the property was backfilled in the early 1970s. Phthalchem began operations at the facility in 1977 and ceased operations in 199. During that time, Phthalchem manufactured phthalocyanìne chemicals. The methodology for the manufacturing of the phthalocyanine blue chemical consisted of reacting urea and phthalic anhydride with a copper sat# in the presence of catalysts. TCB was used as a non-reactive solvent in the process. A wastewater treatment system, including solvent separation and recovery, was and currently is, present at the Site. During plant operations, wastewater containing ammonia ancf copper was treated prior to discharge to the Metrapoiitan Sewer District. The wastewater treatment system is currently used to treat ground water pumped from the +an-si#e recovery wells. 
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During the early years of the plent's operation, Phthalchem reported havirrg sEgrdifir.ant losses 
of TCB end aqueous annmonie as a result of Ieeks, spills, and scrubher system discharges. 
Plant rnodífica#ions and system improvements were made in 1980 and 1981 that curtai#ed 
these loses. Only one incidertt has been recarded that resulted in a sudden release. 
Reportediy, 7,00+D gellcns ctf TCB were eocidentatly released in 1978 when a tanker truck 
carrying TCB overtumed at the Site. In 1 981, Envircnrnentai Enterprises lricarporated 
conducted chemical inalyses of soil samples from an abandoned lagoon (a low-lying area 
located tct the east of the plant) that indicated the presence of arnrnonia, copper, and TCB. 

ln 1983,  the Army Corps of Engineers channelized Mi11 Creek and constructed a ooncrete 
structure in the portior% cf the creek adjacent to the Síte. The channel structure has a 1 C)-inch 
thick conciete foor overtying a 1 2-inch+thick sand and gravel base with sloped concrete 
sides. The channel is over 18 feet deep from the tcp edge of the waiis tc the surfacae of the 
toncrete ftoor. Fcur-inch diameter weep holes iiere dritled through the concrete in rovrrs 
across the structure. Dunng channelization of ttre creek, the area of the old lagcon on the 
Si#e was covered with epprcinnately 5 10 10 feet of fill material and the äree tc the northeast 
of the Site was regraded, 

SITE CONDITIONS 

i n 1985, OEPA personnel observed poois of TC B+an the bot#om of MiI1 Creek dunn a Iow 
flow period. It was determined that the TCB was migrating from weep holes on the thannei 
bottom adjaoent to the Sfter Shortly thereafter, rernedial actìons were «ttiated to rnítígate the 
release. An ongoing rnonitoring program for ammonia and TCB through analysis af samples 
taken from weep holes in 1111iII Creek augmented the initiai remediai efforts. Also, in 1985, a 
system w'as installed for prctduct recovery frctrn the subbase of MiJi Creek. Between 1985 and 
1989,  cver 5,300 gallons of TCB had been rernoved from bek,w Mi1i Creek. 

ln 1987,  F'hthalchem entered int an Adrninìstratrve Order of Cctnsent (AOC) with Ohio E PA. 
The objecti►re of the AOC was to investigate the entire Site, and to develctp appropriate 
response measures, ln 1989, Phthalchem agreed to undertake immediate ground water 
removal actìons that were requested by Ohio EPA, as outiined in a Consent Order for 
Preiiminery lnjunctive Relief. V1estinghcuse Environmental and Geotechnical Servioes, Inc. 
(Westinghouse) was retained by Phthalchem to design and #nstali egrctund water recovery 
and treatment system for the remctvai ctf free-phase TCB and []CB. In addi#ion, the recovery 
system was intended to prevent the rnigration and release of ccntamìnents from the Site. A 
series cf 11 ground water reccvery wells were ïnstalfed in the shallow ground water-bearing 
unit ori the Site and the system began operation in 199(1. 

in 1992,  Phthalchem entered into a Consent Order with the state of Ohio and the City of St. 
Bemard (the "1992 Consent Order. Under this Consent Order, Phthalchem is enjoined to 
rernct►re free-phase CICB and TCB from the ground water, as well as prehlent the off-site 
migration of DCB, TCB, arnmonía, copper, and any potential breakdown products. sCS 
Engineers, Inc. (SCS) assumed responsibility for the operation and maintenance of the 
ground water recovery and treatment system in 1992.  
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Aii manufacturing operations at the Sita ceased in May and June of 1 g9~. Thereafter, all 
manufacturing equipment was removed from the Site, and the manufacturing hui#ding was razed. The only structures remaining at the Site are an office huilding, a warehouse huilding, an office trailer, the forrrrer boiier building, and a metal building that houses the wastewater treatment system, all of which are unoccupied. 

In 1~95, David E. Estes Engineering, Inc. (Estes Engineering) assumed responsibility for operation and rnaintenance of the ground water and product recovery systems. In 1997,  Ohio 
EPA approved the current work plan titled Work Plan for Additionai Free Product RernovaUGround water Control (Revision 4) (the '1 997 Work Plan"). In 1998, ENVIRON was retained by Phthalchem to provide additional engineering consutting services associated with 
the 1992 Consent Order. In 1 ggg, PSARA Technolagies (PSARA) took over the operation and maintenance of the Phthalchem product and ground water rec+vvefy systems from Estes 
Engineering. 

In the fall of 2001, the well recovery system was upgraded with the construction of a slurry wall and ground water interceptian trench along the south edge of the Site. By December 2001, ground water was being collected via wells in the interception trenth. The ground water recovery system is currently operating as it was in 2001 The slurry wail is praviding containment for the Site ground water, which is pumped out of the interception trench to the wastewater treatment area. After treatment, the wastewater is discharged to the Metropolitan 
Sewer District. In addition, monthly product checks are performed on the drive points in the concrete base of Mill Creek. Any recoverable produc# is removed from these drive points on a monthly basis. 

The Site is underlain by four distinctive unconsolidated stratigraphic units followed by bedrock, as detailed below: 

• Surficial fill and soil material (7.5 to 18 feet thick), 
~ Upper sand and gravel unit (up to 17 feet thick) - uppermost ground water bearing 

zone at the Srte, 
• Lacustrine unit (83 tci 87 feet thick) - Iow permeability silt and clay layer, 
• Lower sand and gravel unit {1 to 10 feet thick} - confined aquifer, and 
• Bedrock (several hundred feet thick) interbedded shale and limestone. 

Shallow ground water flows toward the southwest toward Mili Creek. During the operation of 
the ground water/product recovery urrells, the saturated thickness of the shallow sand and gravel unit decreased across the Site from north (where it was approximately 8 feet) ta south 
(where there was ria saturated thickness). 

The dawngradian# and vertical extent of the ground water impact were evaluated as part of the Phase 11 RI. The ground water contaminativn does not extend beyond Mili Creek in the downgradient directivn or into the deep ground water hearing unit in the vertical direction. 

The ground water ingestion pathway is not considered complete at the Site based on the following inforrrration: 
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There is no ground water use or planrted ground water use at the Si#e. Ground water 
is not used -as drinking water within a2-miie radius of the Site. 

Drinking water for the city of Cincinnati is provided by Greater Cincinnati Water'U~+~r~, 
wìth potable water being sourced from surface water from the Ohio River (w-88% of the 
drinking water) and ground water from the Great Miami Aquitar 12% of the dnnfting 
water). The closest Cincinnati ground water well used for potable water is 
approcimately 14 miles northbvest of the Phthalchem Site, which is upgradient of the 
Site. 

In the i 930s and 1 4Os, industriai companies in the MíiI Creek Valley realized that the 
ground water resources in the industnalizaai region of southwestem Ohio were braing 
depleted by substantial industrial use of the aquifer, Eleven tndustries joined together 
to form the Southwestem Ohio VVa#ar Company to supply the water needs of the 
industrial companias. The Southwestem Ohio Water Company cutr+ently draws water 
from two production welis near the Great Miami River in Ross, Ohio. These two 
product.ion wells are located appro~rimatefy 1'1 to 12 miles northwest af the Phthatchem 
Stta, which is upgradient rif the Site. 

Free product is currently iocated in two areas: (1) below the lacustnna intertace with the 
upper sand and gravel unit ìn the former manufacturing area, and (2 in the sub-base cif MriI 
Creek. The free product iri the forrnar manufactunrg area is cvntrofled by the ground water 
interception trench system. Product has only baen recovered from 3 of the 11 vlis that have 
been monitored on a routine basis from 2C)02 through the present, with a total cif only 24.5 
gallons cif product1'water rrnictura being collected from the rnvnitoring wells over the past 14 
years of rnvnitoring. The free product currently iocatad in the sub~bas+e cif Mili Creek ¡s being 
controllecl by regulariy pumping the free product out of the drive poínts (installed 197), 
preventfrg accurnulaticn of free product. The free product area in the Mi1l Creek sub-base is 
bounded by upstream and dawristream drive points, in which free product has not been 
detected. Since 1997, several cif the drive pairits have usífted  in," preventing monitornng of 
these lacatians for free product. Rehabiiitation of these drive points WIN be considered as part 
of an appropriate lcing-terrn rnonitoring program that wili be determined as part of the active 
remedy carnphetion evaluation. The extent of free product in 1997 in Ou1 and 0U2 (prior to 
the instaiiation of the ground water interce.ptor system) is shown on Figure 3. The axtent of 
free prociuct detected in OU 1 after 1 9 to 15 years of operation of the ground water ¡nterceptor 
system Rs shown on Figure 4. The extent of free product under the channelized portion of Mill 
Creek (0U2) ìs shown on Figure 5. 

The 201 8 FS has taken into cansîdaratian that ground water may become surface water and 
that this wat+ar resource reprasants an ¡mportant bydrolagic pathway. Tha ground water at the 
Site does not appear to be significantly impacting Mill Creek. ln 201 1, the Metroprihtan 
Sewer District of Greater Cincinnati (MSD) conducted a biological, chernìcal, and physical 
manitvring study of MiII Creek from the barder of Butiar and HamiRon counties to the Ohio 
River, the West Fork of the MiI1 Creek, the East Fork of the Mill Creek, and tributares 10 each. 
Both the upstream (MC07) and clownstrearn (MCI5) monitoring stations of the Phthalchem 
facility were in FuI1' attainment status fcir aqua#ic 111e use. Coppar, bîs(2-ethylhexyl)phthalatas 
and ammonia were not detected in surface water above thair respective reference target 
limits in either locativn. 
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SITE RISKS 

The conceptual site model (CSM) and baseline risk assessment (BRA) for 0U 1(On-Site) and 0U2 (Mill Creek) were presented in the 2005 RfIFS Addendum. The BRA was performed for the Srte as it currently exists, i.e., zoned for industriai/rornmerctiai use, with most of the surface covered wîth pavement, and an operating ground water interceptivn system. The CSM was updated, and thê rrfsk assessment was performed in accordance with U.S. EPA's Risk Assessment Guidanoe for Superfund (RAGS). The BRA indicated that the Site does not pose any unacceptable exposure under current site zoning, pavement caverfng, and the ground water interoeption system. 

Potential receptors evaluated in the BRA included trespasserlvisitor, site worker, construction worker, and ecological receptors. Completed pathways evaluated in the BRA included exposure to surface sotis (construction worker at OUI), subsurface soils (construction worker at OUI), sediments (construction worker and trespasser/visitor at 0U2), ground water (construction worker at OUI), and ground water to surface water (human and ecological receptors). For the purposes of the BRA reported in this RiIFS Addendum Report, the potential COCs were assumed to be only the chemicals that have been detected. Risks associated with potential COCs were evaluated based on the patential exposure routes. 

Exposure of trespasser/visitor and site worker to surface soils at OU1 was not considered as the soils at the Site are covered by pavement or buitding foundations. However, this may be a potential future risk if the pavement or building foundations are compromised. Exposure to surface water for construction worker and trespasserlvisitor at 0U2 was not considered as there were no COCs detected in MiII Creek. The construction worker also has the potential to encounter free product in 0U2. Exposure to air contamination and inhaiation risks were considered in the evaluation of the various e.xposure sources (surface soils, subsurface soiis►, surface water, ground water, and free product). 

The calculated risks for OU'! and 0U2 under current ite conditions (ground-water interceptor operating, asphalt and concrete pavement in place and no accupisd structures) were iess than the acceptable cancer rísk level of 1x 10 5  and the acceptable hazard index (HI) of 1. The calculated risks for OUI were cancer rtsk equal to 2x1 0'' and Hl equal to 0.3. For 0U2, the highest calculated cancer risk was 2x1 0 9  and HI equal to 0.03. 

REED1At. ACTION OBJECTIVES 

RAOs were developed for the Site to identify goals that a remedy should achieve in order to ensure pr+atection of human heafth and the environment. The RAOs for the Site are listed ìn Table 2 
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1`~.E yREAEIMAL TIN   

~rund VVater 

~ Prevent ingastionldtrect c+antact of graund water at the aita Iaving a CCC in exce,ss of 
Human Health RIsic ¡ts MCL or having curcnagens in acess of a totat excess iifetime cancer nisk for al# 

contaminants) greater than 1~c 1 D- . 

Human Ha~ri~ f~~k Prevent ingaadon/dir~ cont. fa~ of ground water at the site having ~n-ca~nagens in 
excess of MCLs or having non-carctnogans in eccess of a HO or HI greater than 1. 

- - - - -- — 
Prevent inhaiatipn in future aite structures of carcinagens 1,4dichIoroben~ane (1,4- 

Husrnan Health RIsk t)CB) ancl naphthalene in vapors emanating frorn ground water in excess of a 'I x'i O-~ 
excess iifebme cancer riak_  
Prevent inhaiatun in future site structures of non-carcincigens ammonsa;1.2-DCB: and 

Human Health Rlek 1,2,44rich1or0benzane (1,2,4-TCS) in vapors emanating from ground water in excess 
of a hazard Wotient H Q or H Iof 1. 

Human H~affh ~lia~r Red~ m~r$~on of potential contaminants of conc~rn (PC~a~ from ground water to 
su~e ~r~ter #~o leve~ that are pro#ective of human haa#th. 

EnYlronrnental RIsk Reduce migratlon of PCOCs frorn ground water to surface water to levels that are 
protective biota. 

r 

 

Soll 
~ 

Hunnrn ~fes~h ~ti~k Prevent ingestion/dir~t contact w~h ~ite soils having ~rcinogen~ COCs in excess of 
~ i' f r risk greater than 1 x'f O a t~tai ~~c~s~ ~t I~ ~anve  

Hum~n F~~~r ~~~c Prevent ingestivn/direct contact of S~ $~iIs having nan-~rcin~ ~~ni~ ~~ in e~c~s 
of a ti! greater than 1. 

Note: 
Ecoltgical evaluations af Mitl Creek adjavent to the Site have been conducted. Thess evalual,ions ¡ndicate that the Site does 
not pose any unacceptable aquatic risks to M41 Creek (~ci05 Renedsaf Ingatian/Feasfbtlity tudy Addendum Raport, 
Phthals:herrr Faclflty). Also. gïven the highly urbanizedlinttuatrial cvnditions of the Site and surrotrnd1ng areas. and the 
channehzation Qf Mifl Creek, lt4ere is aIack of habitat thal would suppart ecologir.a! Jeceptars 

~ - • -- -- - — _ - - - - — 

S UMMAR Y OF REfIEDIAL ALTEf#NAThÆS 

A total of 7 remedial alternettves were considered in the FS. A brief description of the rnajar 
features of each are as follows: 

RA-1: No Action 

The National Contingency Ftan (NCF' requires that a No Action aftemative be ïncorporated 
into the evaluation and selection of an FA. The No Action atternative serves as a point of 
rornpanson to the other el#elmatives under cansideration at the Si#e. This aftemative assurries 
that no rernedial technologies or controls would be implemented and the exposures at the 
Site would remaïn unchanged in the near arsd long-term. 
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RA-2: InstifutionaI Controls and Long-Terrn flonitoring 

Instîtutionai controls for the Site would consist of the Iirnitation of iendlresource use to prevent exposure to on-site contarninatìon {n 01. This altemative would be implemented using an environmental covenant (EC). The property wherê OU1 is located would be iimited to industdal/oommercial land use. The EC would also require the property owner to suhmi# a risk mitigation plan (RMP) to Ohio EPA for approval prior to any construction or excavation activities at the site. Long-term monitoring of the site ground water would aiso be performed as part of this alternative. 

RA-3: Ground-water Interception Trench anI Slurry WatI 

This afternative consists of an interception trench that contains a perforated pipe 10 transfer captured ground water for ex-situ treatment and a slurry wall down-gradient adjacent to Miil Cree#c. This aiternative would capture and contain contaminated ground water at the Site using a trench and perforated pipe, and would include the foiiowing components: 

• Simuftaneous trenching and slurry wali construction utilizing guar gum bio-slurry (trench construction will include instsrtlationfsuhmersfon of collection system piping). 

, insteliation of collection system pumps. 

• lnstallation of on-site treatment system or modification of the existing treatment system. 

• Periodic monitoring of downgradient monítoring wells. 

• Periodic collection system and on-site treatment system maintenance and sampling. 

Perforated ground water collection piping and any necessary pumping equipment would be iaid in the excavation during the trenching operations. The pipe would be designed to ensure that the rirraximum ground water flow through the Site would be captured. Through gravíty flow andlor pumping, the captured ground water would be transported via the pipe to a treatment systenn, with discharge of the treated ground water to MSD. The system descdhed in this elternative was installed at the Site ìn 2001 and continues to operate. The work was performed in accordance with the 2001 Design Report, which was approved by Ohio EPA in May 2001, and the subsequent oonstruction modifications approved by the OEPA. In August 2014, the MSD approved diract discharge of the extracted ground water without pretreatment to the MSD sewer system. 

RA-4: In-Situ Chemícal Oxidation (ISCO) 

This RA would attampt to chemically degrade contaminants using Fenton's chemistry (generafion of hydro»cyi radicals with Gron and peroxide). COCs, in theory, would be degraded to carbon dioxide and water, in additíon to possible degradation products ¡f the reactions are incomplete. The most commonly used oxEdants are hydrogen peroxide, permanganate, ozone, and persulrate. The two most critioei factors in ISCO impiementation are the effective distribution of oxidants to the treatment one and the reactivity of the oxidant with the 
12 



contaminants present. There are several options for delivery, inciuding: vertical vveils, well 
points, horizontal or ìnclìnad weils, infiitrativn galleries, and treatment fences. Other 
techniques such as deep soii mi~cing, and hydraulic fractuning have been used for media with 
low permeability. The applicati~n of charnical ocidatian to the forrner production area of the 
Facility would include the following activfties: 

• lnstaiiatian of injection points. 

~ injaction (and possibla re-injection of Fenton's reagent. 

~Coiiactïon and treatrnent of vapors generated during the process. 

~ Pm and pust-inj+ection monitoring. 

The effectiveness of in-situ chemical ocidation of chlorinated benzenes in contaminated soils 
has been reviewed by others. In acriticai analysis of fieid-scaie applications of chemical 

idation assessing a range of case studies (242 overall, 5 involving chiorînated banzenes}, 
the mean and rnathan % red uctíons of ch ionriateci berizenas in ground water were only 1~% 
anci 23%, respectively. In addition, USEPA's CLU-ih! database and the lnterstata Technical 
and Regulatcry Council (ITRC) databases were both reviewed, but there were no repor#eti 
studies on the removal effectiveness for chRorinated benzenes. Peer reviewed litarature was 
also searched for Fenton's reagent and chlorinated benzenes, but no fepor#ad studies were 
found. 

Achernica! ocidatian pilot test was conducted by GCI on a small portion of the Site in August 
1B. As reported by Estes Engineering in their pilot-scale test report, ground water samptes 
cc1lected prior to and following the anjectian of chemicais indicated an approcimateiy B5 
percent reduction in TCB vvithin the test area. In-situ technotogies rely heavily on various 
delivery mechanisms to contact the o~cidant with the impacted medium. As depth incneases, 
the delivery methods inharenthy become more prohi~matic and cos#iier. Contact with 
contaminants and diffusion of the injected chernical ocidant is typically  a limiting factor for 
effective iSCO. Delivery via injection is generally iimitad to a reiativeiy small radius of 
influence. Thus, for a site with reiativeiy large treatment areas, a very large number of oxidant 
injection points are required. 

Natural rninerals and organic matter in the target soil vvili consume the ocidant and 
consequently less ocidant will be available to axidize the Site COCs. A complete 
understanding cif the native vxidant demand is necessary to deterrnina the amount of ocidant 
necessary to treat the Site COCs. !f there is a large amount of natural arganic mattar, a Iarge 
arnou nt of ocida nt will need to be injected in order to treat the COCs to levels below the 
RAOs. There has been limrited success in applying ISCO to remediate chlorinated benzenes 
in vadose zone svii~. However, ISCO was retained as a remedial ai#ernative for addressing 
souroe area impacts. Long-term monitoring of the site ground water vvouid alsc be conducted 
as part of this alternative. 
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RA-5: Free Product Removal 

Continued removal of free product is consistent with the 1992 Consent Order and would continue until rernova-I volumes approach asymptotic ieveis, Long-term manitoring of ground water would also be conducted as part of this af#emative. However, this remedial altemative does not, by itseif, meet the RAOs and would like#y need to be paired with another remedial alternative. it is assumed that free product removal activities may be required for up to 30 years. 

RA-.6: Soil/Free Rroduct Excavation and Off-Site Disposal 

This alternative consists of excavation of pooled free product and soils with coC concentrations greater than the soil saturation concentration (Csm) for specific COCs. Long-
term rnonitoring of the sife ground water would also be conducted as part of this aitemative. 

Based on soii borings conducted during previous investigations, an area of approximately 47,350 square feet is astïmated to be itripacted by either free product ganglia or free-phase product in the former manufacturing area (not incfuding the concrete-lined IlAiii Creek area). The impacted zones are near the interface of the fill/shallow sand unit with the iacustrine unit. The lacustrfne unit is generally 15 to 20 feet below the current ground surface in the former manufacturing area of the Site. Removal of the soils above the iacustrine interface would be required for this excavation and off-site dispasa( alternative. The cost and safety concems for removal of 15 to 20 feet of soil to gain access to the impacted materials and pooled free product makes this afternative impractícal. Excavation to remove free product beneath the concrete-lined Mill Creek area is not considered a part of this atternative. 

An altemative to excavate and dispose of impacted soils and free product from the Site would include the foflowing components: 

~ Excavation of the approximately 47350 square-foot area in sections to a depth of 15 
to 20 feet and stockpiling on-site. This clean overburden will be used to backfill the excavation. 

• Excavation of approximately 5 feet thicicneas of soils at the iacustrìne interface (the 
contaminated soils). These soils will be containerized on-site pending waste 
characterization activities. 

• Transportation of waste soils and disposal at a lacal #andfili. It is assumed that the 
contaminated soils would be characterized as non-hazardous wastes. 

• Backfiiling of excavation with stockpiled shaliow soils and imported flil as needed. 
• Surface restoration. 

RA-7: lnatttutioriaI Controls with Long-Term Monitoring, Ground-water Interception 
Trench and Slurry Wati, and Free Product Removal 

This afternative c+ansists of a combination of Altematives RA-2, RA-3, and RA-5 as described above. lt includes a method to capture the ground water at the Site, a mechanism to control 
site access through means of enforcement tools, permitting tools, and information tools and continued removal of the source contamination. 
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COMPARfSDh! CRITERIA 

Eìght (B) crìteria have been estabhshed to evaluate the various remedial altematives 
individually and compare them wi#h each other to select a preferred remedy. Consisting of 
threshold, balancing, ancl modifying criteria, they ínclude; 

Threshold Criteria 

1. Overall protection of public health and the environment which evaluates vvhethar an 
aftemative eliminates, reduces, or controls threats to public heaith and the 
environment through ìnstitutional controls, engineering ccntr+ols, treatment, etc. 

2. Compliance with ARARs which evaluates whether the alternative rneets, fecieral and 
state envtronmentai statutes, regulations, and other requirements that perta#n to the 
site, or whether a waiver is justified. 

Any acceptable remecly must minimally comply with both criteria. 

Baancinçi Criteria 

1. Long-Term Effectiveness and Permanence, which evaluates the abifily of an 
aftemative to maintain protection of human heafth and the environment over tima. 

2. Reduction of Toxicity, Moaility, or Valima of Contaminants Through Treatment, which 
evaluates the amount of contaminat~on present, the ability of the contamìnation to 
migrate, and the use of treatment to reduce harmful effects. 

3. Short-Term Effectiveness, which evaluates the length of tìme needed to implement an 
aItemative and the risks the attarnatìve poses durìng implementation. 

4. ImpIamentability, which evaluates the technical and administrative feasibility of 
implementing the afternative_ 

5. Cost, which is an estimate of the capital and annual operation and maintanance nosts. 
Evaluation if the Balancing Criteria are used to select the most appropriate remedial 
aitemativre. 

Modif nn Cr.~ n 

The Modifying Criterion is Comrnunity Acceptance, which considers whether the Iocal 
cammunity agrees with the analyses and preferre+d alt+arnatrve as proposed. This criterion is 
evaluated through comments Qn the alternattves that are receiveci during the comment 
per~od. 
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EVALUATION OF ALTERNATIVES 

A summary of the evaluation of the Síte remeciial aIternativas and the costs associated with 
each is included in Table 3 be#ow. 

I ~— ~ ~ ~ ~ ~3, ~~3. ~ ~ TBD 
~ = Fully Mee#s  Criteria ~ = #'artiaIly Meets Criteria (3 = Does Not Meet Criteria 

SELECTED REMlED1AL ALTERNATIVE 

Ohio EPA's selected remedial alternative for the former Phthalchem Site is RA-7, which is a 
combinatìon of RA-2, RA-3 and RA-5. This alternative relies on vanous institutional controls 
to restrict the use of the Site, and engineering controls to prevent direct contact with 
contarninatìon remaining at the Site. The engineering and institutional controls on which the 
preferred alternatiwe relies are commonly used strategies and have been widely applied at 
other sites with soil and ground water impacts. This preferred remedial alternative, as 
detailed below, may change in response to Ohia EPA'a consideration of public comment or 
new information. 

The selected alternative for 0L1'1 includes the failowing components: 

• An environmental covenant that would limit the use of the Site to 
industria1lcommercial; prohibit the use of ground water for any purpose other than 
sampling to manrtor contamination; maintenance of the existing asphalt cap to prevent 
dîrect contact with soìl; a risk mitigation plan and pre-approval from Ohio EPA for any 
construction or excavation activities at the Site, and evaluation of the vapor ¡ntrusion 
pathway, if any structures are constructed at the Site. 



i Continued operation and maintenance of the ground water interr.eptor systerrt and 
slurry wall, with long term ground water monitorirrg and free product removal to 
macimurrr rextent practicab ie. 

The selected alternative for OU +s to continue to monitor seiected vweep ho1es in MiIi Creek 
with renaoval of free product to the rnacirnum ectent practicable. 

Based ' on information presently available, it is Ohio ËPA's judgment that the selected 
rernedial aitemative best satisfies the cri#ena defined in Table 3: Evaluation of Sfte Reme#ia! 
AItemativesi 

DCCUMEH7'ATI~N P SI~tV1F1CAH1' CHAN~ES 

Ohio EPA did not receive any comments on the Preferred Plan, and no signifcant changes 
have been made to the selected remedial aitemative. 

RESP~HS1VEHESS SU~AAARY 

0h10 EPA did not receive any comments at the public meeting/hearing nor during the public 
r.omment perio#, 
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APPENDI) B 
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GENERIC STATEMENT OF WORK 
FOR CONDUCTING 

REMEDIAL DESIGNS AND REMEDIAL ACTIONS 
(RDIRA SOW) 

OHIO ENVIRONMENTAL PROTECTION AGENCY 
DIVISION OF ENVIRONMENTAL RESPONSE AND REVITALIZATION 

REMEDIAL RESPONSE PROGRAM 

1 .0 PURPOSE 

The purpose of this Remedial Design/Remedial Action Statement of Work (RD/RA 
SOW) is to define the procedures the Respondent(s) shall follow in designing and 
implementing the selected remedy for the Site as described in this SOW and the 
Director's Final Findings and Orders (Orders) to which it is attachad. The Divisien of 
Environmental Response and Revitallzation (DERR) documented the se[actinn of a 
remedy for the 51ta in the Decision Document, which is attached to the Orders. The 
intent of the remedy is to protect the pulalic health andfor the environment from the 
actual or potential adverse effects of the contaminants discovered at and related to the 
site. Further guidance for performing the RD/RA work tasks may be found in the U.S. 
EPA Superfund Remedial Design and Remedial Action Guidance document (OSWER. 
Directive 355,O-4A). All applicable reguiatory requirements pertaining to the selected 
remedy and RD/RA activities shall be followed. 

The Ohio EPA shall provide oversight of the Respondent'$ activities throughout the 
RD/RA. The Respondent's sha i l support the Ohio EPA's initiatives and conduct of 
activities related to the implementation of oversiqht activities. 

2.0 DESCRIPTION OF THE REMEDIAL ~#CTIOhlf PE~FOF~MANCE STANDARDS - -- -.~ 

Performance standards and specifications of the major components of the remedial 
action to be daslqned and implemented by the Respondent(s) are described below. 
Performance standards sha!l include cleanup standards, standards of control, quality 
criteria, and other requirements, criteria or iimitations as established in the Dacfsion 
Document, this sOW and the Orders to which it is attached. 

See Appendíx A, Decision Document, for description of the Remedial Action 
components and associated performance standards. 
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3.0 SCOPE OF THE RE1V'#EDIAL DESICN ANJ  RE~EDIAL ACTION 

The Rennadial DesignfRemedial Action (RD/RA) shall consist of seven prìncipal tasks 
described below. Each task shall be completed and required documentation shall be 
subrnitted in a~c,ordance with the schedules established in the Orders and in the RDIRA 
Work Plan approved by Ohio EPA. A11 work related to this SOW shall be parfarmed by 
the R.espnndent(s} in a manner consistent with the Comprehensive Environmenta1 
Resporsse, Compensation and Liability Act of 180 (CERCLA) as amended, 42 usc 

01, the National 011 and Hazarcfous Substances Poilutfon Contingancy Plan NCPI, 
40 C.F.R. Part 3f)0 (1990), and other .applicatIa fecleraE and state rules and regulations. 

Task Surr~rna~F .~. 

3.1 Task I : RDIRA Work Plan 
3.1.1 SiteAccess 
3.1.2 Pre-Design Studies Plan 
3,1 .3 Regulatory Compliance Plan 
3.1.4 Natural Resource Damage Assessment 

3.2 Task 11: Pre-Design Studia$ 

3.3 Task ! 1 I: Remedial Design 
3.3.1 General Requirements for Plans and Specifications 
3.3.2 Design Phases 
3.3.3 Estimated Cost for Remedial Action 
3.3.4 Remedial Action Implementation Plan 
3.3.5 Community Relations Support 

3.4 Task IV: Remedia[ Action Construction 
3.4.1 Preconstruction Inspactiun anci Conference 
3.4.2 Design Changes Dusing Construction 
3.4.3 Remedial Action Construction Completion and Accepta.nce 
3.4.4 Community Reiations Support 

3.5 Task V: Five-Year Reviews 

3. Task VI: Operation and MaEntenanca/Ferforrnance Monitoring 
3.~.1 Reporting During 0peration and Maintenance 
3.~.2 Cornpietion of Remedia1 Action Report 

3.7 Task V11. Reporting Requirarnents 
3.7.1 Monthly Progress Reports during RD and RA Construction 
3.7.2 Summary of Reports and Submittals 
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3.1 TAsK I: RDIRA wORK PLAN 

The Respondent(s) shall submit a work plan for the Remedial Design and Remedial 
Activn (RD/RA) to the Ohin EPA for review and approval, which presents the overall 
strategy for performing the desiqn, construction, operation, maintenance and monitoring 
of the Remedial Action (RA). The work plan shall provide a detailed discussion of the 
specific tasks necessary to implement the selected remedy, including a+description of 
the technical approach, personnel requirements, plans, specifications, permit 
requirements and other reports described in this SOW. 

The work plan shail document the respcnsibiiities and authority of a!l organizations and 
key personnel involved with the development and implementation of the RD/RA. The 
qualifications of key personnel directing the RD/RA tasks, including contractor 
personnel, shall be described. 

The work plan shall incfude schedules fixed in real time for the development of the (RD) 
and implementation of the RA, including mi#estanes for the submittal of the document 
packages for Ohio EPA review and meetings for discussion of the subrnittals. The 
RDIRA Work Pian must be reviewed and approved by the Ohio EPA prior to initiaticn of 
field activities or pnoceed i ng with the RD. 

Specific requirements to be addressed by the RD/RA Work Plan are described Th the 
following sectians. 

3 r1 a 1 Srte Accesa 

AI1 site access agreements necessary to implement the RD and RA shall be 
obtained by the Respondent(s) prior to the initiation of any activities to be 
conducted under the Work Plan. Site access agreements shall extend for the 
duration of all remedial activities and shall include allowances for all operation 
and maintenance considerations and State oversight activitìes. The work plan 
shaii describe the activities necessary to satisfy these requirements. 

3. 1 .2 Pra-Design Studies Plan 

The Respondent(s) shall develop a plan to complete the falfowing pre-design 
studies, which are required to design and fully implement the rennediai action. 

[Describe any pre-design studies required to support the RD/RAJ 

The Pre-Design Studies Plan (PDSP), as a component of the RD/RA Work Plan, 
will identify and describe, in detaEi, activities necessary to conduct the pre-design 
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studias identified above. The plan shall inniude suffcient sarnpiing, testing, and 
analyses to develop quantitative performance, cost and design data for the 
selected remedy. 

At the discretion of the Site Coordinator for the Qhio EPA, the PDSP may be 
suhmitted for revievr and comment under separate cover from the work plan in 
accordance with the schedule established in the Orders. The PDSP must be 
approved by the Ohio EPA prior to initiation of associatad field activities or 
treatability atudias. 

The Pre-Design Studies Plan shall inciude, as necessary, a Field Sampling Plan 
(FSP), a Quality Assurance Project Plan (QAPP) and a Health and Safety Plan 
(HSP). Section 4.0 of this SOW describes the required content of supporting 
plans such as the Field SarnpIin Plans, Quaiity Assurance Project Plans and 
Health and Safety Plans. 

Prior to development of the Pre-Design Studies Plan, there shall be a meeting of 
the Site Coordinator for the Ohio EPA and the Project Manager rapresenting the 
Respondent(s) to discuss scope, objectives, quality assurance and quaiity control 
issues, resources, reporting, cornrnunication channels, schedule, and roles of 
personnel involved. Other personnei representing the Respondent(s) and Ohio 
EPA, who may be neecied to fully discuss the issues invoived, should also 
particEpate in this meeting. Guidance documents to be consulted in developing 
the Pre-Design Studies Plan include U.S. EPA's Guïdanca for Canductinç1 
Remedial lnvestijations and Feasibility Studies (EPAI54O/G-8iOO4, October 
188) and Guide for Conductinç Treatability Studies Under ÇERCLA 
(EPAt540/2-89/058, December 1~89), as well as others listed in Appendix A, 
attached to this SOW. 

The pre-design studfes vvill be conducted as descrihad under Task 11 

3.1 3 Regulatory Cornpliance Plan 

it shall be the responsibility of the Respondent(s) to ensure compliance with all 
applicable regulatory state and federal requirements for the RD/RA activities to 
be conducted at the site. The Respondent(s) shall develop a plan to idantify and 
to satisfy ail applicable state and federal laws and regulations for the RD/RA. he 
p1an will include the following inforrnation: 

1 ) Fermitting authorities 
2) Permits required to conduct RD/RA activities 
3) Time required by the permitting agency(s) to process permit applications 
4) identifi+cation of all necessary forms 
5) Schedule for subrnittai of applications 
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6) AI! monitoring and/or compliance testing requirements 

The Respondent(s) shall identify in the pian any inconsistencies between any 
regulatory requirements or permits that may affect any of the work required. The 
plan shall also include an analysis of the possible effects such inconsistencies 
may have on the remedial action, recommendations, and supporting rationale for 
the recommendations. The Regulatory Compliance Plan shall be subtmitted to 
the Ohio EPA as part of the RD/RA Work Plan. 

3.1.4 Natural Resource Damage Assessment 

lf natural resources are or may be injured as a result of a release, the 
Respondent(s) shall ensure that the trustees of the effected natural resources 
are notified. The trustees will initiate appropriate actions and provide input into 
the RDIPA in order to minimize or mitigate natural resource damages in 
accordance with the NCP and 43 CFR part 11. Trustees define "injury" as "a 
measurable adverse change, either long- or short-term, in the chemical or 
physical quality of a natural resource resulting either directly or indirectly from 
exposure to a discharge of oil or release of a hazardous substance. The 
Respondent(s) shall make available to the trustees all necessary information and 
docurnentation needed to assess actual or potential natural resource injuries. 

3. TASK 11: PRE-DESIGN STUDIES 

The Respondent(s) shall schedufe and detail the work necessary to accomplish the pre-
design studies descrihed in the Pre-Design Studies Plan subrnitted with the RD/RA 
Work Plan. The requirements of this section shall apply to studies undertaken to refine 
the understanding of the nature and extent of contamination at the site, as well as to 
bench and pilot scale treatability studies. 

For any such studies required, the Respondent(s) shall furnish all services, including 
necessary field work, materials, supplies, Eabor, equipment, supervision, and data 
interpretation. Sufficient sampling, testing, and a.nalyses shail be perforrned to provide 
the technicai data necessary to support the remedial design effort with the goal of 
optimizing the required treatment and/er disposal operations and systems. 
The Respondent(s) shall submit a draft Pre-Design Studies report for ohio EPA's review 
and comment when the investigation and/or testing required by the Pre-Design Studies 
Plan is complete. The draft report shall present investigation/testing data and results 
along with an analysis of the implications those resuits have on the RDIRA, including a 
cost analysis, when appropriate. The draft report shall be suhmitted prior to the 
preliminary design suhmittaf in accordance with the schedule specified in the Orders 
and approved RD/RA Work Plan. After making any required corrections or 
modifications based on Ohio EPA comments, the Respondent(s) shall submit the final 
report with the Preliminary Design Report, unless otherwise specified in the approved 
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RD/RA Work P i a n. 

3.2. 1. R~ poiting R~qui rments for Groundwater data. 

The Respondent(s) shall submit all groundwater data and ranonitonng vrel1 
construction data. The Respondentfsy shall implement a groundwater monitoring 
program as identified in the RD workplan or as required by Ohio EPA. 
Respondent(s shall submit all groundwater data and monitoring wefl 
construction data on a 3.5 inch diskette using the most current version of the 
U.S. EPA developed Ground Water Information Tracking System (GRITS) 
database software. GRITS is free software, and can be ubtainad by calling EPA 
office of Research and Deve1opment (ORD), at 51 35-752, ask for Document 
# EPV25/1 1-~'I/O2. Respundentfs) shall submit one copy of each round of 
sampling data on printed paper in addition to the diskette format. The print+ad 
copy will be the offficial copy of the data. 

3.3 TA5( 111: REME~3IAL DESIGN 

The Respondent~s) shall prepare and submit to the Ohio EPA, in accordance with the 
schedule set fot#h in the compliance schedule of the Orders, construction plans, 
speuifications and supporting plans to implement the remedial action at the Site as 
defïned in the Purpose and Description of the Remedial Action seutians of this SOW, 
the Decision Document, and/ur the Orders. 

3.3.1 G~neraï Requïrements for Plans and Specifications 

The construction plans and specifications shall comply with the standards and 
requirements outlined below. AlI design documents shall be clear, 
comprehensive and organized. Supportirig data and documentation sufficient to 
defïne the functional aspects of the remedial action shall be provided. Taken as a 
whole, the design documents shall demonstrate that the rennadiai action will be 
capable of meeting all objectives of the Decision Document, including any 
performance standards. 

The plans and spacificatioris shall include the follovving: 

1) Discussion of the desigrti strategy and design basis inciuding: 
a: Cvrnpliance with requirements of the Decision Document and the 

Orders and al1 applicable regulatory requirements; 
b. Minimizaticn of environmental and public health impacts; 

2) Discussion of the technical factors of importance including: 
a. Use of currently accepted environmental control measures and 

technologies; 
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b. The constructabiiity of the design; 
c. Use of currently eocepted ct~nstruction practices and techniques; 

3) Desuription of the assumptions made and detailed justffìcation for those 
assumptions; 

4) Discussion of possible sources of error and possible operation and 
maintenance problems; 

5) Detailed drawings of the proposed design including, as appfopriate: 
a. Qualitative flow sheets; 
b. Quantitative flow sheets; 

~) Tables Iisting equipment and specifications; 

7) Tables giving material and energy balances; 

8) Appendices ìncluding: 
a. Sample calculations (one example presented and clearly explained 

for significant or unique calculations); 
b. Derivation of equations essential to understanding the report; 
c. Results of laboratory tests, field tests and any additional studies. 

3.3.2 Desígn Phases 

The Respondent(s) shall meet when necessary with Ohio EPA representatives to 
discuss design issues. The design shall be developed and submitted in the 
phases outlined below to facilitate progression toivard an acceptable and 
functional design. 

Submittals shall be made in accordance with the compliance scheduie in the 
Orders, and the schedule in the approved RDIRA Work Plan. 

3.3.2.1 Preliminary Design 

A Preliminary Design, which reflects the design effort at approximately 
30% completion, shall be submiited to the Ohio EPA for review and 
comment. At this stage of the design process, the Respondent(s) shall 
have vorifEod existing conditions at the site that may influence the design 
and implementation of the selected RA. The Prelfrninary Design shall 
demonstrate that the basic technical requirements of the remedial action 
and any permits required have been addressed. The Preliminary Design 
shall be reviewed to determine if the final design will provide an operable 
and usable RA that will be in compliance with all permitting requirennents 
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and response objectives. The Preliminary Dasign submittal shail ìnciude 
the following elements, at a minimum: 

Preliminary plans, drawings and sketchas1  including design 
calculations; 
Results of treatability studies and additional field sarnpling; 
Dosign assumptions and parameters, ïncludirrg design restrictions, 
process performance criteria, appropriate unit processes for 
treatment systems, and expected removal or treatment efficiencies 
for both the process and waste (concentration and volume); 
Proposed cleanup varifivation methods, including compliance with 
applicable laws and regulations; 
Outlino of design specifications; 
Proposed sitting/locations of processes/construction activity; 
Expected long-term operation and monitoring requirements; 
Real estate and easemant requirements; 
Preli.minary construction sohedula, including contracting strategy. 

The supporting data and documentation necessary to dafina the functional 
aspects of the RA shall be submitted with the Preliminary Design. The 
technical specifications shall be outlined in a manner that anticipates the 
scope of the final specifications. The Respondent(s) shall include design 
calculations with the Preliminary► Design completed to the same clegrae as 
the design they support. 

if the Pre-Design Studies Report required under Task 11 have not been 
suhmitted prior to submission of the Preliminary Design, it shall be 
submitted with the Preliminary Design. Any revisions or amendmerìts to 
the #'raiirninary Design required by the Ohio EPA shall be incorporated 
into the subsequent design phase. 

3.3.2.2 lnfermediate Design 

Complex project dosigns necessitate preparation and Ohio EPA review of 
design documents between the preliminary and pre-final design phases. 
The Respondent(s) shall submit intermediate design plans and 
specifications to the Ohio EPA for review and comment when the design is 
approxirnately €o% complete in accordance with the schedule in the 
approved RDIRA Work Plan. AIf plans, spacifcations, dasign analyses 
and design calculatians submitted to the Ohio EPA shali reflect the same 
degree of complation. The Raspondent(s shašl ensure that any requirod 
revisions or amendments resulting from the Ohio EPA's rovlew of the 
Preliminary Deslgn are incorprorated into the Intarmediate Design. 
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The Intermediate Design subrnittal shafl inciude the following components: 

Design Plans and Specifications; 
Draft ConstrUction Quality Assurance Plan; 
Draft Performance Standard Verifrcation Plan; 
Draft Operation and Maintenance Plan; 
Health and Safety Plan. 

The design shall include a Construction Quality Assurance Plan, a 
Performance Standard Verification Plan, an Operation and Maintanance 
Plan, and a Health and Safety Plan. The Performance Verification Plan 
shall include a Field Sampling Plan and a Quality Assurance Project Pfan, 
as necessary. Section 4.0 of this sow describes the required content of 
the supporting plans. The final Pre-Design studies Report shall also be 
inciuded, if it has not already been submitted. Revisions or amendments 
to the lntermediarte Design required by Ohio EPA shall be incorporated 
into the Pre-final Design. 

3.3.2.3 Pr~-fÏna! Design 

The Respondent(s) shall submit a Pre-final Design for Ohio EPA review in 
accordance with the schedule in the approved RD/RA Work Plan when the 
design effort is at least 90% complete. The Respondent~s} shall ensure 
that any modifications required by the Ohio EPA's prior review of related 
Pre-design Studies Reports, technica1 memoranda, the Preiiminary and 
Intarrnediate Designs, and the QAPP and HSP are incorporated into the 
Pre-final Design submittal. The Pre-f nal Design submittal shall consist of 
the following components, at a minimum: 

Design Plans and SpecifcatiQns; 
Construction Quality Assurance Plan; 
Performance Standard Verifcation Plan; 
Operation and Maintenance Plan; 
Remedial Action Innpiementa#ion Plan; 
Cost Estimate; 
Health and Safety Plan. 

General correlation between drawings and technical spenifications is a 
basic requirement of any set of working construction plans and 
specifications. Beforê submiitìng the remadial , design specifications with 
the Pre-final Design, the Respondent(s) shall: (1) Coordinata and cross-
check the specifications and drawings; (2) Complete the proofing of the 
edited specifications and requlred cross-checking of all drawings and 
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specifications. 

The Respondent(s) shall prepare and include in the technival 
specifications goveming any treatment systems; contractor requirements 
for provic1ing appropriate service visits by quaiifled personnel to supervise 
the installation, acljustrnent, startup and operation of the treatment 
systems; and appropriate treinîng on operational proceclures once startup 
has been successfully accomplished. 

The Ohio EPA vvill provide written comments to the Respondent(s~ 
indiceting Rny required revisions to the Pre~fìnel tesign, Comments may 
be provided as a narrative report ancl1or markings on c1esign plan sheets. 
Revisions to the plans and specifications required by Ohio EPA shall be 
incorporated into the Final Design. At the discretion of the Site 
Coorciinator, the Respondent(s) shall also return to Ohio EPA eil rnerked- 
up prints as evidence that the pians have been completely checked. The 
Pre-final Design subm~ttel may serve as the Final Design, if Ohio EPA has 
no further comments and notifies the Respondent(s) that the Pre-final 
Design has been approved as the Final Design. 

33~.4 Fìnai Design 

Following incarporetian of any required rnodificetions resulting from the 
Ohio EPA's review of the Pre-final Design submittai, the Respondent(s) 
shall submit to the Ohio EPA the Finai Design which is 100% complete in 
accordance with the ep-proved scheduie described in the RD/RA 
Workplan. 

The Fìne! Desîgn subrnittel shell include all the components of the Pre-
final Desîgn and each of those components shall be complete. At the 
discretion of the Site Coordinator, any marked-up prints or drawings, 
which the Ohio EPA may have provided by way of comments on previous 
desìgn submittals shail be returned to the Ohio EPA, if they have not 
aireacly been returned. 

The Respondent(s) shall make corrections or changes based on Ohio 
EPA comments on the Final Design submittals. The revised Finel Design 
shall then be submitted in their entirety to the Ohio EPA for approval as 
the completed Fìnel Design. Upon approval of the Site Coorrdinatar, final 
corrections may be made by suhmitting corrected pages ta the Final 
Design documents. The quality of the Final Design submittal should be 
such that the Respondent(s) would be able to include them in a bicl 
package and invite contractors to submit bicis for the construction project. 
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3.3.3 Estirnated Cost of the Remedîa.f Action 

The Respondent(s) shall refine the cost estimate developed in the Feasibility 
Study to reflect the detailed plans and specifications being develaped for the RA. 
The cost estimate shall include both capital and operation and maintenance 
costs for the entire project. To the degree possible, cost estimates for operation 
and maintenance of any treatment system shall be based on the entire 
anticipated duration of the system's operation. The final estimate shail be based 
on the final approved plans and specifications. it shall ineiude any changes 
required by the Ohio EPA during Final Design review, and reflect current prices 
for labor, rnateria# and equipment. 

The refined cost estirnate shall be submitted by the Respondent(s) with the Pre- 
fnal Design and the fnal cost estimate shall be included with the Final Design 
subrnittai. 

3.3.4 Remedial Action ImpIementation Plan 

The Respondent(s) shall develop a Remedial Action Implementation Plan (RAIP) 
to help coordinate implementation of the varieus components cf the RA. It shall 
include a schedule for the RA that identifies timing for initiation and completion of 
all critical path tasks. The Respondent(s shall specifically identify dates for 
completion of the project and major interim milestones in conformance with the 
approved RD/RA Workplan schedule. The Remedial Action impfementatian Plan 
is a management tool which should address the feliawing topics: 

1) Activities necessary to fully impiement each of the campenenta of the RA; 
2) How these activities wili be coordinated to facilitate constructionl 

implementation in accordance with the approved schedule; 
3) Potential major scheduling problems or delays, which may impact overall 

schedule; 
4) Lines of communication for discussing and resoiving problems, should 

they arise; 
5) Common andlor anticipated remedies to overcome potential problems and 

delays. 

The Remediai Action implementation Plan shall be submitted with the Pre-fina! 
Design for review and comment by the Ohio EPA. The final plan and RA project 
schedule shall be submitted with the Final Design for review and appreval. 

3.3.5 Community Relattons Support 

A community relations program will be implemented by the Ohio EPA. The 
Respondent(s) shall cooperate with the Ohio EPA in community relations efforts. 
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Cooperation may include participation in preparation of aii appropriate 
information disseminated to the public, and in public meetings that may be he1d 
or sponsored by the Ohio EPA concerning the Site. 

3.4 TASK #V; REMEDIAL ACTION CONSTRUCTION 

Following approval of the Final Design submittal by the Ohio EPA, the Respondant~s} 
shall implement the designed remadiai action(s at the Site iri accordance vvith the 
plans, specifications, Construction Guality Assurance Plan, Performance Standard 
Verification Plan, Health and Safety Plan, Remedial Action Implementatinn Plan, Quality 
Assurance Project Plan, and Piald Sampling Plan approved with the f nai design. 
im.plarnentatinn shall include the activities dasnribad in the foilovving sectioris. 

3.4.1 Preconatruction Inspection and Conference 

The Respondent(s shail participate in a preconstruction inspectian and 
conference with the Ohio EPA to accomplish the following: 

Revievr methods for documenting and reporting inspection data; 
Review methods f~r distributing and storing documents and reports; 
Review worl area security and safety protocol; 
Discuss any appropriate modifications to the Construction Quality 
Assurance Plan 10 ensure that site specific considerations are adhdressed. 
The final CQAP shall be suhmitted to the Ohio EPA at this time, if it has 
not already been submitte+d; 
lntroduca key construction contractor, engineering and project 
management personnel and review roles during construction antivities} 
Conduct a site walk-around to verify that the design criteria, plans, and 
spacifcations are understood and to review materiai and equipment 
storage locations. 

The Respondent(s shall schedule the preconstruction inspection and conference 
to be held vvithin 1f days of the award of the construction contract. The 
preconstruction inspection and conference shall be documented by a designated 
person and minutes shall be transmitted to all parties by the Respondentšs to all 
parties in attendanne. 

3.4.2 Design C-hanges During Constructìon 

Dudng construction, unforeseen site conditions, changes in estimated quantities 
of required construction materials and other problems associated with the project 
are iiice1y to develop. unh changing conditions may require eithar major or 
minor changes to the approved finai clesign. Cartain design changes will require 
approvai of the Ohio EPA prior to irnpi+smantation to ensure that the intent and 
scope of the remedial action is maintainad. Changes, which could alter the intent 
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or scope of the RA, may require a revision to the Decision Document and a 
public comment period. Changes to the remedial design which require Ohio EPA 
Writtan approval prior to implamentation include: 

Those that involve the deletian or addition of a major component of the 
approved remedy (e.g. changing one treatment system for another; 
deleting any designed layer of a multi-layer cap); 

Those that result in a less effective treatment for wastes associated with 
the aite; 

Any changes that may result in an increase of the exposure to chemicals 
of concern and/or risk to human health or the environment as compared to 
the goals for the completed remedial action as stated in the Orders and 
this SOW; 

Those that result in a significant delay in the completivn of the RA; 

Other changes that alter or are outside the scope/intent of the approved 
remedial design. 

Ohio EPA shall be notified of other changes made during construction through 
daily inspection reports and monthly progress reports. 

3.4.3 Remed#al Action Construction Completion and Acceptance 

As the cenatruction of the remedial action nears completion, the following 
activities and reporting shall be completed by the Respondent(s) to ensure 
proper project completion, approval, closeout and transition to the operation and 
maintenance/ monitoring phase. 

3.4.3..1 Pre.firral Conatructian Conference 

Within seven days of making a preilminary determination that construction 
is complete, the Respendent(a shall provide wrliten nottflcation to the 
Ohio EPA and a pre-final construction conference shall be held with the 
canstruction contractor(s) to discuss procedures and requirements for 
project completion and close-out. The Respondent(s) shall have 
responsihility for making arrangements for the conference. Participants 
should include the Project Manager for the Respondent(s), the Site 
Coordinator for the Ohio EPA, all contractors invelved with construction of 
the remedial action(s) and the remedial design agent (person(s) designed 
the remedy~, if requested. 
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A Iist of suggested items to be covered at the ccnference in+cfudes, but is 
not limited to the foilowing: 

Final Operation and Maintenance (O&M) Plari submission, ¡f it has 
not been subm~tted alreacfy; 
Cleanup responsibiiities; 
Damobilization activities; 
Security requirements for project transfer; 
Pre-final inspection schadule; 
Operator training . 

The pre-fnal conference shaif be documented by aclesignated person and 
conference m~nutes shall be transmitted to all patties in attendance by the 
Respo nd ant(s) . 

3Á.-3.2 Pre-final inspec#ion 

Folfowing the pre-fïnal construction conference, a pre-#irsal inspection of 
the project will be uonductecl. The pre-f nal inspection will be Ied by the 
Ohio EPA with assistance from the party with pnmary responsibility for 
construction inspection, if requested. 

The pre-final inspaction will consist of a walk-through inspection of the 
entire ait+e. The cornpleted site work will be inspectecl to determine 
whether the project is çomplate and consistent -wïth the contract 
documents ancl the approved RD/RA Nork Plan. Any outstanding 
deficient or incornplete construction items shculd be identif ed and noted 
during the inspection. 

When the RA inclucles construction of a treatment system, the facility 
start-up and "shakedown" shall have been completed as part of the RA. 
"Shakeclown" is considered tc be the initiaf oparatiorial pariod fo1iow~ng 
start-up during which adjustments are made to ensure that the 
performance standarcls for the system are reliably being achieved. The 
ccntractor shall have certifiecl that the equipment has perîormad to meet 
the purpose and intent of the contract specifications. Retesting shall have 
been successfully completed where cleficiencies were revealad. Such 
shakedown may take several months. Determination of remedy 
effectiveness for other types of remedial actions vsriil be basac1 on the 
Performance Standard Verification Plan F'SVP). 

If construction of major components of a remedial action ìs performed in 
distinct phases or under separate contracts due to the nornpIac scope of 
the site rameciyt  it may be appropriate to concluct the pre-final ìnspentinns 
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of those components separateiy. The approved RAI Pshould idantify 
those projects and components, which should be handled in that rnanner, 

Upon completion of the pre-final inspection, an inspection report shaii be 
prepared by the Respondent(s) and submitted to Ohio EPA with the 
minutes from the pre-finai conference. A copy of the report will be 
provided to ali parties in a#tendance at the inspection. The report will 
outiine the outstanding construction items, ections required to resolve 
those items}  completion date for those items and a date for the final 
inspection. Ohio EPA will review the inspection report and notify the 
Respondent(s) of any disagreements with it. 

3.4,3.3 Final Inspection 

Within seven days following oompletion of any outstanding construction 
items!  the Respondent(s) shall provide written notification to the ohio EPA 
and schedule a final inspection. A finai inspection wili be conducted by 
the Ohio EPA with assistance from the party having primary responsibility 
for construction inspection, if requested. 

The finai inspeetion wifl consist of a walk-through inspection of the project 
aite focusing on the outstanding construction items identified during the 
pre-final inspection. The Pre-finai Inspeotion Report shali be used as a 
checklist. The contractor's demobilization activities shall have been 
completed, except for equipment and materials required to complete the 
outstanding oonstruction items. If any items rernain def cient or 
incompiete, the inspection shall be considered a pre-final inspection 
requir'rng another pre-final inspection report and final inspection. 

As with the pre-final inapection, it may be appropriate to conduct finaf 
inspeetions of major components of a remedial action separately. Such 
projects and components should be identified in the approved Remedial 
Action Irnplementation Plan. 

3.4.3.4 Construction Completion Report and Certification 

Upon satisfactory compietion of the final inspection, a Construction 
Completion Report shall be prepared by the Respondent(s) and submifted 
to the Ohio EPA within 30 days after the finai inspection. The report shall 
include the foiiowing elements: 

1) A brief description of the outstanding construction items from the 
pre-finai inspection and an indication that the items were 
satisfactoriiy resolved; 
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2) A synopsis cf the work defined in the approved RD/RA Work Plan 
and the Final Dasign and cartificatian that this work was perforrned; 

3) An e~cpianativn of any changes to the work defined in the approved 
RD/RA Wcrk Plan and Final Design, including as-built drawings of 
the constructed RA facitities, and why the thanges were necessary 
or benefciai for the project; 

4) Cartification that the constructed RA or component of the RA is 
operational ancl functional. 

The construction completion report vvili be revievved by the Ohio EPAw if 
the review indicates that corrections or amendments are necessary, then 
comments wiij be pravidad to the Respondent(s). The Respondent(s) 
shall submit a revised construction completion report based on Ohio EPA 
cornrrrents to the Ohio EPA within 3 days of raceiprt cf those comments. 
Upon determinatinn by the Ohio EPA that the report is acceptable, writ#en 
notice of Ohio EPA's approval of the construction completion report wili be 
provided to the Respandent~s~. 

344 Comrriunity Relations Support 

The Respondent~s} thali provïde support for Ohio EPA's cornr.r~unity relations 
program during remedial acticn implamentation as described in Section 3.3.5. 

3.5 TASK V: FI1f E.YEAR REV~Et9VS 

At sites vrhere contaminants will remain at #eveIs that will not permit unrestricted use of 
the site, a review wi I i'be conducted no less frequently than onca every flve years to 
ensure that the remedy ccntinuas to be protective of human health and the 
environment. This Ms known as the "#ìve-year review". The Respondent~s) shall 
complete Five-Year Review Reports no less often than every five years after the 
initiation of the remedial action or until ccntanninant levels allow for unrestrictad use of 
the site. Further guidan+ce for parforming five-year review work tasks may be found in 
the U.S. EPA OSWER Directive 355.7-O2, Structure and Coniponerits of Five-Year 
Raviaiws. 

The more specific purpcsa of the reviavvs is two-fold: (1) to confirm that the remedial 
action as specified in the Decision Document and as implemented ccntinues to be 
effective in protecting human health and the environment (e.g., the remedy is operating 
and functiorring as designed, institutional controls are in place and are protective); and 
(2) tc evaluate whether original cleanup levels rernain prctective of human health and 
the environment. A further chjective is to evaluate the scope of operation and 
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maintenance, the frequency of repairs, changes in monitoring indicators, costs at the 
site, and how each of these relates to protectiveness. 

Fifteen months prtor to the due date for completion of a five-year review, the 
Respondent(s) shail meet with Ohio EPA to discuss the requirements of the fve-year 
review. The review must be completed within five years following the initiation of the 
remedial action. The scope and level of review will depend on conditions at the site. 
The scoping effort should inciude a deterrnination by the Site Coordinator and 
Respondent(s) as to whether available monitoring data and other documentation will be 
sufficient to perform the five-year review or whether a field sampiing effort will be a 
necessary component of the review. Within three months of the meeting, the 
Respondent(s) shafl develop and submit a workplan to Ohio EPA that shaii describe, at 
a minimum, the following activities and documentation: 

Document Review 
a. Background inforrnation 

1. Decision Document 
2. Decision Document Summary 
3. Administrative or Judicial Order for RDlRA 
4. Compietion of Rernediai Action Report 

b. Design Raview 
c. Maintenance and Monitoring 

1. O&M Manual 
2. O&M Reports 
3. Groundwater Monitoring Plan 
4. Monitoring Data and Information 

2. Standards Review 
a. Specific performance standards required by Decision Document 
b. Changing Standards 

1. Laws and Regulations applicable to conditions and activities 
at the site 

C. Risk Assessment 
1. As summarized `in the Denision Document 
2. Review for changes in exposure pathways not previously 

eva I uated 
3. Interviews 

a. Background Information 
1. Previous Staff Management 
2. Nearest Neighbors, Respondent(s) 

b. Local Considerations 
1. State Contacts 
2. Local Government Contacts 

c. Operational Problems 
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1 . Plant Superiritendent 
2. O~M Contractors 

4. Site fnspectionfT"echnoiogy Review 
a. Performanre and Compliance 

1. Visual I nspection 
b. Offsite Considerations 
c. Reco mrne ndations 

5. Report 
a. Background 

1. Introduction 
2. Remedial Objectives 
3. Review of Applicahle Laws and Regulations 

b. Site Conditions 
1. Summary of Site Visit 
2. Areas of Noncompliance 

C. Risk Assessment 
d. Recommendations 

1. Technology Rerarnrrrendations 
2. Statement on Protectiveness 
3. Timing and Scope of Ne~t Review 
4. i m p fe me ntatio n Req uirements 

If sampling and analysis of environmental samples is required under the five-year 
review, the Respondent(s are required to prepare and submit with the workplari other 
supporting pians. Supporting plans may inciude a ua1ity Assurance Project Plan, Field 
Sampling Plan and Health and Safety Plan. The purpose and content of these 
supporting plans are discussed in Secticn 4 of this SOW. The Five-Year Review 
WorIp1an must be reviewed and approved by the Ohio EFA prior to initiation of fieid 
actiVities or proceeding with the five-year reView. 

The Five-Year Review Report wiil be reviewed by the Ohio EFA. If the Ohio EPA reView 
indicates that carrections or amendments are necessary, then comments wili be 
provided to the Respondent(s). The Respcndent(s shall submit a revised Five-Year 
Review Report based on Ohio EPA comments to the Ohio EPA within 3 days of receipt 
of those comments, 

3. TASK VI: OPERATION AND MAINTENANCEIPERF~RNlANCE NfONITORIN~ 

The Respandent~s shall implement performance monitoring and vpemtion and 
maintenance procedures as required by the approved Performance Standard 
Veri#ication Plan and approved Operation and Monitoritig O&M Plan for the RA once it 
is dernonstrated that the RA components are operational and functiorial, 
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3.~.1 Reporting During oparation and Maintenance 

3.~.1.1 Oparation and Maintenance Sampling and Analysis Data 

Unless otharvviso specified in the approved O&M Plan, sampling, analysis, 
and system performance data for any treatment system or other 
engineering systems required to be monitored during the O~M Phase 
shall be submitted by the Raspondent(s} to the Ohio EPA on a monthly 
basis. These monthly submittals will form the basis for the anrìuaE 
progress report describad below in Section 3.~. 1 .2 

3.~. 1 .2 Progress Reports During Operation and Maintenance 

The Respondent(s) shall prepare and submit annual progress reports 
during the oporation and maintenanceIperformance monitaring phase of 
the RA. When appropriata, the RD1RA Work Plan shall specify progress 
reports during O~M to be submit#ad more frequently. 

The OM progress reports shail contain the same information as required 
for the monthly progress reports for the RD and RA construction phases, 
as specified in Section 3.~, 1 of this SOW. it shall also include an 
evaluation of the effectiveness of any treatment and angineoring systems 
in meeting the cleanup standards, performance standards and other goals 
of the RA as dafinad in the Orders, this SOW, the RD/RA Work Plan and 
the approved Final Design. 

3.~.2 Completion of Remedial Action Report 

At the compietion of the remediai action, the Rospondent(s) shall submit a 
Cornpietion of Remedial Action Report to the Ohio EPA. The RA shall be 
considorod complete when the all of the goals, performance standards and 
cleanup standards for the RA as stated in the Decision Document, this SoW, and 
the approved FinaE Design (including changes approved during construction) 
have been met. The report shall document that the project is consistent with the 
design specifications, and that the RA was performed to meet or exceed all 
required goals, cleanup standards and performance standards. The report shall 
include, but not be limited to the following elements: 

"i ) Synopsis of the remadial action and cartification of the design and 
construction; 

2)	 Listing of the cleanup and performance standards as established in the 
Dacision Document and the Orders, any amendments to those standards 
with an axplanation for adopting the amendments; 
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3) Summary and explanation of any changes to the approved plans and 
spenifications. An explanation of why the changes were necessary should 
be included andy where necessary, Ohio EPA approval of the changes 
should be documented; 

41 Summary of operation of treatment systems inciuding monitoring data, 
indinating that the ramedial action met or exceeded the parformanoe 
standards or cleanup oriteria; 

5) Explanation of any monitoring and maintenance activities to be 
undertaken at the site in the future as out1inad in Saotîon 3.0 of this RDlRA 
S ow, 

3.7 TASK VII: REPORTING REQUIREMENTS 

The Raspondant(s) shail prepare and submit work plans, design plans, specifications, 
and reports as set forth in Tasks i through V of this SOW to docurnent the design, 
construction, operation, maintenance, and performance monitoring of the remedial 
action. Monthly progress reports shall be prepared, as described below, to enable the 
Ohio EPA to track project progress. 

3,7.1 Monthly Progress Reports during RD and RA Construction 

The Respondent~s} shall at a minimum provide the Ohio EPA with nnonthiy 
progress reports during the design and construction phases of the remadiai 
action containing the inforrrration listed below. When appropriate, the RDIRA 
1Nork Plan shall specify progress reports to be submifted more frequaritiy. 
1) A desoription of the work performed during the reporting period and 

estimate of the percentage of the RD/RA compieted 
2) Summaries of all findings and sampling during the reporting pariod 
3) Summaries of all changes made in the RD/RA during the reporting period, 

indicating consultation with Ohio EPA and approval by the Ohio EPA of 
those changes, when necessary 

4) Summaries of all contacts with representatives of the local community, 
publio interest groups or govemment agencies during the reporting period 

5) Summarias of all problems or potential problems encountered during the 
reporting period, inciuding those which delay or threaten to delay 
completion of project milestones with respect to the approved work plan 
schedule or RAIP schedule 

~} 5urnmaries of actions taken and being taken to rectify problems 
7) Summarias of actions taken to achieve and maintain cleanup standards 

and performance standards 
~) Changes in personnel during the reporting period 
9) Projected work for the next reporting period 
10) Copies of daily reports, inspeotion reports, sarnpiing data, laboratory/ 

rno nito ri ng data, atc. 
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3.7.2 Summary of Reports and Submittals 

A summary of the information reporting requirements contained in this RD/RA 
SC)W is presented below: 

Draft RD/RA VIork Plan 
Health and Safety P#an (HSP) 
Regulatory Compiiance Plan 
Final RDÍRA Work Plan 
HSP 
Regulatory Compliance Plan 
Draft Pre-Design 5tudias Plan 
Quality Assurance Praject Plan (QAPP) 
Field Sampiing Plan (FSP) 
Final Pre-Design Studies Plan 
QAPP 
FSP 
Pre-Design Studies Reports - Draft 
Preliminary Desígn Documents 
Pre-Design Studies Reports - Final 
Intermsdiate Design Documents 
Draft Construction Quality Assurance Plan (CQAP) 
Draft Performance Standard Verification Plan (PSVP) 
Draft C) M Plan 
Health and Säfety Plan 
Pre-flnal Design Documents 
CQAP 
Ps VP 
O ~ M Plan 
Draft Remedial Action Implementation Plan (RAIP) 
Health and Safety Plan 
Final Design Documents 
CQAP 
PSvP 
OMPian 
Draft RAIP 
Haalth and Safety Plan 
Pr+econstruction Inspection and Conference Report 
Monthly Progress Reports During RD/RA 
Notification of Prelirninary Completion of Construction 
Fi na lO& IUi Pian 
Pre-finai lnspection Report 
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Notification for Final Inapecticn 
Construction Completion Report 
~ & M sampling Data 
Progress Reports during O&M/Performance Monitoring period 
Completion of Remedial Action Report 
Fïve-Ye a r Rev i evv Workpl a ri 
Five~Year Review Report 

4.0 Co~lTENT OF sUPPORTIN PLANS 

The documents fisted in this section shall be prepared and submifted as outlined in 
Section 3.0 of this SOW to support the activities necessary to design and fully 
implement the RA. These supporting documents inciude aQua#ity Assurance Project 
Pian (GAPP), a Field Sarnplirig Plan (FSP), a Health and Safety Plan (HSP), a 
Construction Quality Assurance Plan (CQAP) and a Perfo rma nca sta ndard Verification 
Plan (PSVP). The following sections describe the required contents of each of these 
supporting documents. 

4.1 QUALITY ASSURANCE PROJECT PLAN 

The Respondent(s) shall prepare a site-speeiflc Quality Assurance Project Plan (QAPP) 
to cover sample analysis and data handling based on guidance provided by the Ohi~ 
EPA, Refer to the iist of Ohio EPA and U.S. EPA guidance clocuments in Appendix B 
attached to the Orders. 

A QAPP shall be developed for any sampling and analysis activities to be oonducted as 
predesign studies and submitted with the Pre-Design Studies Plan for Ohio EPA review 
and approval. 

During the remedial design phase the Respondent(s) shall review all remedial design 
i nfornnatlo n and modify or amend the QAPP developed for the Pre-Design Studies Pian, 
as necessary, to address the sampling and anaiysis activities to be conducted during 
implementation of the Remedial Action, including activities covered by the PSVP and 
O&M Plan. An amendacl QAPP shall be submitted with the Intermadiate Design 
documents for review and comment by Ohio EPA. A finai Quality Assurance Project 
Plan, which incorporates comments made by the Ohio EPA, shall be submitted for 
approval with the Final Design docurnanta. Upori agreement of the Site Ccordinator, 
the Respondent(s) may submit only the amended portions of the QAPP developed for 
the PDSP with the intermediate, Pre-Final and Final Design documents. 

The Respondent(s) shall schedule and attend a pre-QAPP meeting with representatives 
of Ohio EPA to discuss the scope and format of the QAPP. For sites where the Sìte 
Coordinator and Project Manager agree that apre-QAPP meeting is not needed, this 
meeting may be omitted, The QAPP shall, at a minimum, include: 
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Data Collection Strategy - The strategy section of the GAPP shall inolude 
but not be lirnited to the following: 
a. Description of the types and intended uses for the data, relevance 

to remediation or restoration goals, and the necessary level of 
precision, accuracy, and statistical validity for these intended uses; 

b. Desoription of methods and procedures to be used to assess the 
precision, accuracy and completeness of the measurement data; 

C. Description of the rationale used to assure that the data accurately 
and preoiseiy represent a characteristic of a population, variation of 
physical or chemical parameters throughout the Site, a process 
condition or an environmental condition. Factors which shall be 
considered and discussed inbiude, but are not limited to: 
i) Environmental conditions at the time of sampling; 
ii) Sampling design (including number, iocation and 

distribution); 
iii) Representativeness of selected media, exposure pathways, 

or receptors; and 
iv) Representativeness of selected analytical parameters. 
v) Representativeness of testing procedures and conditions; 

and 
vi) Independence of background or baseline from site 

influences. 
d.	 Desoription of the measures to be taken to assure that the following 

data sets can be compared q ua ntitativery or q ua iitativeiy to each 
other~ 
i) RD/RA data collected by the Respondent over some time 

period; 
ii) RD1RA data generated by an outside laboratory or 

consultant employed by the Respondent versus data 
collected by the Respondant, and; 

iii) Data generated by separate consultants or iaboratories over 
some time period not necessarily related to the RD/RA effort. 

iv}	 Data generated by Ohio EPA or by an outside laboratory or 
consultant employed by Ohio EPA; 

e.	 Details relating to the schedule and information to be provided in 
quaiity assurance reports. These reports should include but not be 
limited to: 
i}	 Periodic assessment of measurement data accuracy, 

precision and completeness; 
ii) Results of performance audits; 
iii) Results of system audits; 
iv) Signifcant qualrty assurance problems and recommended 

solutions; and 
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v1 Resolutions of previously stated problems. 

2. Sample Analysis The Sample Analysis section of the Quality Assurance 
Project Plan shall specify the follaiwing: 
a. Chain-af-custody procedures, including: 

i) ldentification of a responsible party to act as sample 
custodian at the laboratory facility authorized to sign for 
¡ncoming field samples, obtain clocunnents of shipment and 
verifjr the data entered onto the sample custody records; 

ii) Provision for a laboratory sample custody log consi-sting of 
serially numbered iab-tracking report sheets; and 

iii) Specifìcation of Iaboratory sample custody procedures for 
sample handling, storage and dìsbursement for analysis. 

b. Sample storage procedures and storage tirnes; 
c. Sample preparation methods; 
d. Analytical procedures, including: 

i) Scope and application of the procealure; 
ii} Sarnple matrix; 
iii) Potential interferences; 
¡v) Precision and accuracy of the methodology; 
v) Methocl detection iimits; 
vi) Spacial analytical services required to ensure contract 

required detection limits clo not eceed known toxicity 
criteri-a; and 

viil erification and reportrng of tentatively identified 
compounds. 

e. Calibration proceclures and frequency; 
f. Data reduction, validatìon and reporting; 
g. lnternal quality control checks, Iaboratary performance and systems 

audits and frequency, including: 
î) Method hIank~s); 
ii) Laboratory control sarnple(s); 
iii) Calibration check sample(s); 
iv) Replicate sample(s); 
v) Matrix-sp iked sa rn pie(s); 
vi) "Blind" quality control sampie(s]; 
vii) Control charts; 
viii) Surrogate sarnpies; 
ix) Zero and span gases; and 
x) Reagent quality control checks. 

h. Freventative maintenance procedures and schedules; 
i. Corrective action (for iaboratory problems); and 
j. Turnaround time. 
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3. hllodeling - The odeling section of the Quality Assurance Project Plan 
shall apply to all models used to predict or describe fate, transport or 
transformation of contaminants in the environment and shall discuss: 
a. Model assumptions and operating conditions; 
b, Input parameters; and 
C. Verification and calibration procedures. 

4. In Situ or Laboratory Toxicity Tests - The To~icity Test section of the 
Quality Assurance Project Plan shall apply to all tests or bioassays used 
to predict or describe impacts of contaminants on a population, 
community, or ecosystem ievel. 

5. Data Record - The QAPP shall also provide the format to be used to 
present the raw data and the conclusions of the inwestigation, as 
described in a, b, and c below: 
a. The data record shall inolude the following: 

i) Unique sample or field measurement code; 
ii) Sampling or feld measurement location and sample or 

measurement type; 
iii) Sampling or field measurement raw data; 
iv) Laboratory analysis ID number; 
v) Property or component measured; and 
vi) Result of analysis (e.g., concentration). 

b. Tabular Displays - The following data shall be presented in tabular 
displays: 
i) Unsorted (raw) data; 
ii) Results for each mediurn, organism, or for each constituent 

measured; 
iii) Data reduotion for statistical analysis; 
iv) Sorting of data by potential stratìfication factors (e.g., 

location, soil layer, topography, vegetation form); 
v) Summary data (i.e., mean, standarci deviation, min/max 

values, and sample number); and 
vi) Comparisons with background or reference data. 

c. Graphical Displays - The follow'rng data shall be presented in 
graphical formats (e.g., bar graphs, line graphs, area or plan maps, 
isopleth plots, cross-sectional plots or transects, three dimansianai 
graphs, etc.): 
i) aispiay sampling locations and sampling grid; 
ii) indicate boundaries of sampling area, and areas where more 

data are required; 
iii) Display levels of contamination at each sampling location or 

iocation from which organism was taken; 
iv) Display geographioal extent of contamination; 
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v L)ispiay contamination ievels, averages and rnaxima; 
vi) i ifustrate changes in ccncentration in relation to distance 

frcm the source, time, depth or other parameters; 
vii) i nd icate features affecting intramedia transport and show 

patential receptors; 
viii) Cornpare nature and e~tent of contamination with results of 

ecological or bioiogical sarnpiing cr rneasurerraents; and 
ix) Display comparisons vvith backgrcund or reference analyses 

or measurements. 

4.2 FIELD 5AMPLIN PLAN 

~ . Sampling The Sampling section of the Field Sampling Plan shall discuss: 
a. Sufficient preliminary sampling to ensure the prcper planning of 

items b. through o. below; 
b. Selecting appropriate sarr1p1irlg IocationS, depths, vegetation strata, 

organism age, etc. and documenting relevance of sample for 
intended biological tc»ciuity tests or analyses; 

c. Providing a sufficient number of samples tc meet statistical or other 
data useabiiity objectives; 

cl. Measuring all necessary ancillary data such as ambient conditions, 
baseline rn+vnitoring, etc.; 

e. aetermining envircnrnentai conditions under which sampling should 
be conducted; 

f. Deterrnining which media, pathways, or receptors are to be 
samp1ed ground water, air, sciE, sediment, biota, etcj; 

g. Determining which parameters are to be measured and where; 
h. Selecting the frequency and length of sampiing period; 
i. Selecting the sample design (e.g., composites, grabs, random, 

repeated, etc.); 
j. Selecting the number, iocation, media or organisms for detenminEng 

background conditions or reference conditions refer to Risk 
Assessment uidance for Superfund; Volume I - Human Health 
Evaivation Manual Part A), Interim Final, EPA154O/1-89Æ2, 
December 1 9 ); 

k. Measures tc be taken to prevent conta m inaticn of the sampling 
equîprnent and cross contamination between sarnpiing points; 
Documenting field sampling operations and procedures, including; 
i) Documentation of procedures for preparation of reagents cr 

supplies which become an integral part of the sample e.g., 
filters anci adsorbing reagents); 

ii) Procedures and forms for recording the exact location and 
specific consideraticns associated with sample acquisition; 

iii) Documentation of specific sample preservation method; 
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iv) Caiihration of field devices; 
v) Ca#iaction of replicate and field duplicate samples; 
vi) Submission of field-biased and equipment blanks, where 

appropriate; 
vii) Potential intarferancas prasent at the site or faciiity; 
vi ii } Construction materials and techn iq ua$ associated with 

munitoring vveils and piezometers; 
ix) Field equipment listing and sample cantainars; 
x) Sampling order; and 
xi) C3eco nta m i natio n procad u res. 

M. Selecting appropriate sample containers; 
n. Sample preservation; and 
o. Chain-nf-custody, incMuding: 

i)	 Standardized field tracking reparting forms to establish 
sample custody in the field prior to and during shipmant; 

11)	 Sample seaiing, storing and shipping procedures to protect 
the intagrity of the sample; and, 

iii}	 Pre-prepared sample labels containing all inforrnatian 
necessary for effective sample tracking. 

2. Field Measurements - The Field Measurements section of the Field 
Sampling Plan shall discuss: 
a. Selecting appropriate field measurement iocations, depths, 

organism age etc.; 
b. Providing a suffcient number of field nnaasurernents that meet 

statistical or data useability objectives; 
C. Measuring all necessary ancillary data such as ambient or baseiina 

environmental conditiQns; 
d. Determining conditions under which field measurement should be 

conducted; 
e. Determining which mad ia, pathways, or receptors are to be 

addressed by appropriate field measurements (e.g., ground water, 
air, soil, sediment, biota, etc.); 

f. Determining which physical, chemical, or hiviogicai parameters are 
to be measured and where; 

g. Selecting the frequency and duration of fieid measurement; and 
h. Documenting field measurement operations and procedures, 

i 
)
ncluding:

 

Procadures and forms for recording raw data and the exact 
location, time and Site specific cQnsidaratians associated 
with the data acquisition; 

ii) Calibration of field devices; 
iii) Collection of raplicate measuraments; 
iv) Submission of field-biased blanks, where appropriate; 
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v) Potential Interferences present at the Site; 
vi) Construction rnaterials and t-echniques associated with 

monitoring wells and piezometers used to collect fieid data; 
vii} Field equipment iisting; 
viii) Order in which field measurements were made; and 
ix} Decontamination procedures; and 
i) Selecting the number, Iocation, media, and organisms for 

determining background or rafererice conditions. 

4.3 SITE HEALTH AND SAFETY PLAN 

The Respondent(s) shall subrnit a Health and Safety Plan (HSP) to the Ohio EPA witb 
the RDIRA Work Plan for arry on-sita activities taking place during the design phase. 
The Respondent(s) shall review the rernadia1 design information arid modify the HSP 
developed for the RD/RA 1Vork Plan, as necessary, to address the activities to be 
conducted on the site during implemantation of the Remedial Action. lt shall be 
desìgned to protect on~slte personnel and area residents from physical, charnical and 
other hazards posed by the construction, operation and maintenance activities of the 
Remediai Action. 

The Fiaspondent(s shall prepare a site HSP which is dasigned to protect on-site 
personriel and area residants from physical, thamicaE and all other hazards posed by 
Rt/RA activitias. The HSP shall address the following topics: 

1. Major elements of the Health and Safety Plan shall include: 
a. Facility or site description inciuding availability of resources such as 

roads, water supply, electricity aricl telephone service; 
b. Description of the known hazards and an evaluation of the risks 

associated with the incident and with each activity conducted; 
c. Listing of key personnel (includl'ng the site safety and health officer) 

and alternates responsibla for sita safety, response operations, and 
for protaction of pubiic health; 

d. Daiineatta►n of work area, including a map; 
e. Description of levels of protection to be wom by personnal in the 

work area; 
f. Description of the medical rnnnitnring program for on-site 

responders; 
gi Dascription of standard operating procedures established to assure 

the proper use and rnaintenance of personal protective equipment; 
h. The establishment of procedures to control site access; 
i. DescrEption of decontamination procadures for personnel and 

eq u ipment; 
j. Establishment of site emergency procadures; 
k. Availability of emergency medica1 care for injuries and toxicolvgical 
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problems; 
i. Description of requirements for an environmental monitoring 

program. (This should includa a description of the frequency and 
type of air and personnel monitoring, environmentai sampling 
techniques and a description of the calibration and maintenance of 
the instrumentation used.); 

M. Specification of any routine and special training required for 
responders; and 

n. Establishment of procedures for protecting workers from weather 
related problems. 

2. The Health and Safety Plan shall be consistent with: 
a. NIOSH Occupational Safety and Health Guidance Manual for 

Hazardous Waste Site Activities (1985); 
b. CERCLA Sections 104(f) and 1 1 1(c)() 
C. EPA Order 14403 Respiratory Protection; 
d. EPA Order 1440.2 -- Health and Safety Requirements for 

Employees Engaged in Field Activities; 
e. EPA Occupational Health and Safety Manual; 
f. EPA IntarEm Standard Operating Safety Procedures and other EPA 

guidance as developed by EPA; 
g. OSHA regulations partinuiarly in 2 CFR 11O and 12~; 
h. State and iocal regulations; and 
i. Site or facifity conditions. 

4.4 CONSTRUCTION QUALITY ASSURANCE PLAN 

The Respondent(s) shall develop a Construction Quality Assurance Plan (CQAP) based 
on the plans and specifications and performance standards for the RA. The CQAP is a 
site specifc document that shall specify procedures to ensure that the completed 
remedial action work meets or a~ccaeds all design criteria and specifications. A draft 
CQAP shall be submittad with the lntermediata Design submittal for rarriew and 
comment by the Ohio EPA. Subsequent drafts shall be submitted with the Pra-frnal and 
Final Design submittals that incorporata comments made by the Ohio EPA. Certain 
aspects of the CQAP, for example parsonnal names and qualifications, may not be 
known at the time of design approval. A complete and final CQAP shall be submitted to 
Ohio EPA for approval prior to the start of construction. At a minimum, the CQAP shall 
address the elements listed below. 

4.4.1 Responsibility and Authority 

The responsibility and autharity of all organizations (i.e. technical consultants, 
construction firms, etc.) and key personnel involved in the construction of the 
remedial action(s) shall be described fully in the CQAP. The Respondent(s) shall 
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proiiide a copy of the approved CQAP to each organization with respnrìsibility 
and authority for implementing the CQAP. The Respandentfs} shall also identify 
a CQA officer and the necessary supporting inspection staff. 

4.4. Constructîon Quality Assurance Perscrnnel Qualifications 

The qualificaEtians of the Construction Quality Assurance officer and supporting 
inspection personnel sbali be presented in the CQAP to demonstrate that they 
possess the training and e~perience necessary ta fuifill their identified 
responsibilities. 

4.4. 3 tn s pectio n Actìvìti es 

The observations and tests that will. be used to monitor the construction anallor 
installatson of the cornponents of the remedial action shali be described in the 
CQAP. The plan shall inciuda scope and frequency of each type of inspection. 
Inspections shall verify compliance with the design, applicabie requirements of 
state and federal law and performance standards inspactions shall also ensure 
compliance vvith all health and safety standarcis and procedures. The CQAP 
shall inciude provisions for canducting the preconstruction, pre-final and final 
inspections and associated meetings as described in Section 5,4 of this sOW. 

4.4.4 samplïng Requïrements 

The sampling activitias necessary to ensure that the design specifications and 
perfnrmance standards are achieved shall be presented in the CQAP. The 
descriptifln of these activities shall inciude sample sizes, sample locations, 
frequency of sampling, testing to be perforrnecl, acceptance and rejection criteria, 
and plans for correcting problems as addressed in the design speci#ications. 

4.45 Documentation 

Reporting requirements for CQA activities shall be described in detail in the 
CQAP. This shail include such items as daily summary reports, meeting reports, 
insp+ection data sheets, problem identification and corrective measures reports, 
design acceptance reports and final documentation. Provisions for the storage of 
all records shall be presented in the CQAP. 

45 PERFORMANCE sTANaARf VERIFICATION PLAN 

A Performance Standard Verification Plan (PSVP) shall be prepared to consolidate 
information for required testing, sampling and analyses to ensure that both short-term 
and longterm performance standards for the RA are met. Performance standards may 
include clean-up standards for cantaminated environmental madia as well as the 
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measurement of the effectiveness of engineering controls or other controls used to 
control migration of or exposure to contaminants. For example, the ccntainment of a 
plume of contaminated grcunci water by pumping wells would be a performance 
standard requiring verificaticn. The PSVP should descrfbe the measurements to be 
taken, such as water ieveas in monitoring wells and piezometers, along with any 
analyses to be conducted on the data obtained, such as ground water mcdeEing, to 
verify that the plume is contained. The PsVP shaii include a FSP and a QAPP for any 
sampling and analyses to be conducted. 

The Draft PSVP shall be submitted with the Intermediate Design for reviarnr and 
comment by the Ohio EPA. The final PSVP, which fully addresses comments made by 
the Ohio EPA must be submitted with and approved as part of the Final Desig n. 

4 OPERATION AND MAINTENANCE PLAN 

The Respcndent(s shall prepare an Operation and Maintenance Plan (O&M Plan to 
cover leng term operation and maintenance of the RA. Operation and maintenance for 
ali components of the Remedial Action, shall begin after it ia demonstrated that those 
components are operational and functional. The plan, at a minimum, shall be 
composed of the elements listed below. 

1. Normal Op+eratiün and Maintenance 
a. Deacripticn of tasks for operation 
b. Description of tasks for rnaintenance 
c. Descri ption of prescribed treatment or operating cc nd itions 
d. Schedules showing the frequency of each O~M task 

2. Pctentfai Operating Problems 
a. Descripticn and analysis of potential operating problems 
b. Sources of information regarding potential operating problems 
c. Descriptien of means of detecting problems in the operating 

syste m s 
d. Common remedies for operating problems 

3. Routine Menitering and Laboratory Testing 
a. Description of monitoring tasks 
b. Description of required labaratvey tests and intarpretaticn of test 

resuita 
c. Required QA/QC procedures to be followed 
d. Schedule of rnenitcring frequency and provisicns to discontinue, if 

appropriate 

Note: Information on monitoring and testing that is presented in the PSVP 
should be referencad, as appropriate, but should not be dupiicatad in the 
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O&M Plan. 

4. Altarnative O&M 
a. Description of altemate procedures to prevent undue hazarcJ, 

should systems fail 
b. Analysis of the vulnerability an+d additional resources requirements 

should a failure occur 

5. Safaty Plan 
a. Dascription of safety praced u res, necessary eq u iprnent, etc. for site 

personrì$l 
b. Description of safety tasks required in the event of systems failure 

(may  be iinkad to the Site Safety Plan deve#apeci for the RD1RAi 

~. Equipment 
a. DesuniptiQn of equipment necessary to the O&M Plan 
b. aescriptivn of installation of monitoring components 
c. Dascription of maintenance of site equipment 
d. Replacement schedule for equipment and instal led com pane nts 

7. Annual O&M Budget 
a. Costs for personnel 
b. Costs for praventativa and corractiwa maintenance 
C. Costs of equipment and supplies, etc. 
d. Costs of any contractual obligations (e.g., lab axpanses) 
e. Costs of oparation (e.g., energy, other utilitias, etc.) 

~. Records artcl Reporting Mechanisms Required 
a. Daily operating logs 
b. Laboratory records 
c. Records for operating costs 
d. Mechanism for reporting emergerlcies 
e. Personnel and maintenance records 
f. Monthly/semi-anrìuaI reports to 0hi+a EPA 

The Respondent(s) shall submit a draft O&M Plan to the C)hio EPA for review and 
comment with the Interrneciiate Deslgn subrrri#tal. Subsequent drafts of the O&M Plan 
shall be submitted with the Pre~final and Final Design submittals, which reflect the 
refined plans and specifications of those submittals and any comments made by the 
Ohln EPA. The final O&M Plan shall be submittecl by the Respondent(s) privr to or at 
the completion of construction of the remedial action and shall incorporata any 
modifications or corrections required by the Ohio EPA. 
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LIST OF RELEVANT GUIDANCE DOCUMENTS 



Ohio EPA Division of Environmental Response and Revitalization (DERR) 

General Guidance Document and Reference List to 
Support Remedial Response Program 

Statements of Work and Orders 

Purpose and Use 

This document provides an evolving "working iist" of primary guidance documents and 
references whith may be added as needed to the core guidance iists established for 
RI/FS and RD1RA statements of work (SOW) and orders. This general list of guidance 
and references is periodically updated by Ohio EPA. Ohio EPA ret:ognizes that some 
remedial response sites may have conditions or circumstances that re not fully 
addressed by the documents in this working fist of general guidance documents and 
references. Accordingly, Remedial Response orders should be supported as 
necessary by current guidance, professional publications, research and U.S. EPA and 
Ohio EPA policy directives. For sites where activities are conducted in response to an 
administrative or judicial order, the !ist of selecled reference rlocUrrrer,ls will be 
attached to the order as an appendix and will govern the work conducted. Ohio EPA 
reserves the right to modify this list as needed to fully and approprìately address site 
conditions. 

Table of Contents Paçe 

Analytical Methods & U.S. EPA Contract Laboratory Program,.,_ •...... ■......, a T.,.........■.1 
ApplicabEe or Relevant and Appropriate Requirement (ARARs) . . .. . . . . .. .. .. .. . ■ . .. . , . . . ..... . 1 
Attainment of Cleanup Goals (Statistical Assessment ~ethads~. . . . . . , .... . . .. . . . . . . . . . . . . . . ... 2 
Background Guidar~ce■■...■■. ■■■■. ■■■■■■■■1. ■...■..}..■■■,..■■.a. ■.■. ■■■■.■. ■■■.■.■■■■■.....r ■•......•.a.•Y3 

Conceptual Site M'#Rdels ■■ . ■ .... ■■■■■ •. ■ . ■ . ■ a! ■ . ■ • ■■ ! ■ . ■ .• ■■■ , ■■■ . ■■■■■■■ .• ■ 7. ■■ . ■■ ~. ► . ■■■ '1 ■ . ■ . ■ f ■ f ■ f. ■■■■■ .Y 

Data Cuality Assessment, Data 1ler~ficatian, and Data validat~an. .. ... . ... . . . . . . . . . . . .... . .. . . 4 
Data ~uality Objecti~res . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . , . . . ■ . . . . . . . . . . . . . . . . . . 5 

Data Usability in Risk Assessment ......................................................................~ 
Ecological Risk Assessrnent, . ....... ■ ■ .. . . .. .... . .. .. . . .. . ... ... ........ ......... . . ...... ... .. , ......... 

Federal Fa1~l/l.tses, Munitions, and E~plos.ves. . . . . f . .. * • . .. • . . .. . 7 . .. • . . .. . . M .. . .. . ~. . . . ■ , , . . , ■ .. . . ■ •..~ 

Geologic/Hydrogeologic Investi~ati~n and ~I~ludelin~ .. .......... . .. .. . . ... ......... . . ... ... . ■ . . . ..,7 
Healthand ~Safety . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . , . . . . . . . . . . . . . . . . . . . . ■ . . . . . . . . ■ . . . . . . . ~ 

Human Health Risk Assessrn ent . ■ . ■ . . . .. . . . . . . .. .. . . .. .. . . . . . . . . , .. . . . . . . . . . .. . . . . . . . . . . . . . .1 a 

fnstitutianal Controls ....■■.,.■.■. ■..■...■..■..■■.■.■.■...■■■■■■.■■.■..■■■■■■■■..■■■.■■.■■,..■.■■.■...■...11 
Landfills, Waste Containment Facilities, and Engineered Barriers.. .. . . . , . .. . . . . . .. . . . . , . . . .. ~I 2 
Land Redevei~prrrentand Reuse .....................,........,.............,..,,...■,...............'13 
Lead................................................,....... ■.■................................................'i~ 

Monitored Natural AttenuatiQn ■ f.1 ■■■ 7 ■■ .. ■■ .. ■■ . ■■ . ■■ . ■ , ■ . ■ i ■ f ■■■■ . ■■■■■ •...• ■ ....i• ■■ .. ■■■ •~.• ■■■■ . ■■■ ' 14 

Updated !1 2f2~1 ~; NOTE: vveb links are not regularly maintained. 



~hio EPA DERR Remedial Response Program 
General Gu'rdanc and Reference List for SOYVs and Orders 

Table of Contents Pae 

Natural Resource Damages. !~ 7 . ■ . . • . • ■ w • w • r . • r ■ ! + r r . * s ■ ■ ■ ■ ■ • 1 w ■ ■ ■ • ! \ • • \ ■ ■ • . ■ ■ . . , ■ • ■ . . ! ! ♦ ■ . ! • • a . ! ■ . • . ■ ■ ■ ■ ~ ~ 

Non-Aque~us Phase Liquid (DNAPL, LNAPL) ~►ssessr~~nt. ■ w . . , . ■ a • ■ ... .. ■ r . . . r . ■ . . . r . i . .. • ■ a ~I ~ 
Ov V~ight r . • ► . • . • • f / . i ■ • \ 7 • • s . ■ ■ ■ • / • . r ~■ a . . • .. ■ f . \ 1 • ■ ► / • . * ■ a . • ■ * } ? f • 7 ► 

. 

1 • • T •T ■ • # • • • ■ ■ • ■ ■ • ■ . ■ ■ ■ ■ • • • ■ ■ ■ ■ • ■ ■ i ■ .  

Presumptive ~4Rn~~~~~s (see ~~~~~,+~~~~ •/ ■ ~~~~ ■ R ■ ■ . i • . . . f ■ ■ . ■ ■ i ■ • ■ r ■ • ■ ■ • ■ ■ O w . # * s f • ■ ■ ■ 1 i ■ . ■ ■ ■ ■ ■ i ■ i .. i 1 7 

Quality Assurance Project Plans (OAPPs) and C~uality Assurance ■ .. . .... t ■ , • . r . . • • . ■ . • . • ■ ■ •'i 7 
Remedial Ait~erraative Evaluation, i~ennedy~ S+~l~e+~tion, and Proposed Piar~s . ■ . .... f . . ~ ■ .. , . ~i 8 
l~emadia~l Design and Rerrredial Aotion (RDIRA) ■,.....i.. ■........a ...........•r.r..,1~ 

+~ar~eraíl~Dl~ R~f~r~enca~..•r.■■.■.■...•■...af.■■i• ■a ■■.■■.•.■r...■■■■.rr ■■aa ■...•.aa./•• ■• ■■a ■a,1 Ç 
Bì~emeY+at{on•r ■ .• ■■■ •aa.•r ■■■ s ■ r•sw • ■■ ;s.•ai ■ ..a ■■■ •. ■■ .• ■ ... ■ w i••• ■■■ r• ■■ .wa ■ r ■ .... ■■ a. ■ • ■■ ■■ ■ ■■ ra ► .~~ 

Green and Sustainable ~~~~~/~~~~~. • . . . . a . ■ a • . ■ . ■ ■ . ■ . a • ■ • . ■ . r ■ ■ ■ . • . ! \ • . ■ ■ • . r ~ r • f e ■ ■ ■ • ■ r • ■ • • • a • r ~~ 

Ground ~a~erF~arna~l~~~~or~~~a~~ora~ior~■• ■....•.■•w ■...■■.■r...■.■■...■a. ■■.■■■r.•........■•. .Ri 2'I 
Hazardous Waste Treatment and ~tabi~iza~ior~/~olid~~~~~tl~r~ . a . . r . . . . . . . . . . . . . ~ , . . ! ■ , . , . ■ . 2 1 
Ir~c~/ ■ eratio. ■ ■ ■ ■ ■ ■ r • ■ ■ ■ ■ ■ , . a ■ • • . ■ . ~■ ■ • i Y • i ■ ■ • ■ ! . . . ► . i i i ■ ■ • • ■ r • . . ♦ ■ ■ ■ . • ■ ■ • r r . ■ . • f i ■ r a ■ • ■ i i 1 R e ■ ■ ■ ■ ■ ■ ■ ■ ■ . ■ . , a . i 22 

1!l~S!t{.~ Chem1V4/! Oxidaiion..w ■ w..•. ■■■■ ..•• ■ ..•. ■ r• ■ r••..r , a ■ ••r..rr ► .s ■♦• ■■■ •.•a ■ r.r ■ .r... ■ • ■ r• ■ •* ■~2 

I~Iorr-~Ir~~,reous Phase Lf~t~ri~f (DNAPL, LNAPL) ~'~r~a~~~~ior~ . . + ■ . . , . . w . . . . ~ , . , • , . • a , w . . . . ■ . 22 
PCB B I 7e! IJf/dtatll./rl ■ ■ .. a . • ■ . +• a • 1 . ■ ~! ■ ■ • r ■ 7 • . / ■ f • M . a . ■ ■ a ■ r r ■ • • ■ ■ . • ■ ■ ■ .. a • ■ ■ ■ ■ r • • • ■ ■ ■ ■ Y ■ a ■ 1 • . ■ . ■ r r ■ • ■ ■ ■ r ~ • *23 

Permeable R eactive ~~l/~~/~a ■ a.r. ■ . ■ .•r. ■ • ■ ..••a•.e ■■ .. ■■ . ■ .a ■■ . ■■■ r ■ a ■ r•• ■■ .ri ■ ar ■■■ ..air ■ ► . ■■ a ■ a1.~~ 

■ ~~ 0 ~~~~~~~~1~r~ # . • ■ i . . . . • y • r w . ■ ■ • ■ . • ■ • ■ ■ r . . r r ■ a • ■ r ■ w . ■ . 1 • . ■ ■ ! • a ■ . ■ . ■ . ■ . ■ 1 . i ■ • • ■ a ■ f ■ ■ ■ a . ■ y \ r ■ . ■ ■ ■ 4 \ .~~ 

Sediment ~4em~~iation............ .............. a......■.■..,.,..r...■•..■....a.■}......... r_.,,,,,•.~~ 
~~f~~ i~~f1V~~~~~~~ ■ . ■ • ■■ •ra ■■ ••r ■ •a ■ •. ■■ •. ■ r. ■■■■ • ■■ •• ■■■■■ a ■ •r. ■■ • ■■ .a ■ w ■■ r ■ •. ■ r. ■■■ s ■■■ •..• ■ .. ■ . ■ . ■■ .,.25 

Sor■I Vapor Extraction, Dual Phase Extraction, and ~I rr ~~ar~~r~g, . . . . . . ~ , r . . . . ■ • . ■ . . . a . . ..~ 5 
Radioactive Site ~'arme~r~~~or~■.r.,.■■.•...■F■..•■..r~ii ■.,■■■•a7 ■.•••..■. rria ■i..a ■•• ■y r. ■■■~■■■•1 ■■25 
~+ ■ ee r~M! Des~/~l ptio1 f . . . . w . . . ■ a • a ■ . • . . . . ■ . . . . ■ ■ ■ r ■ F . • ■ ■ r fY ■ • . ■ . ■ r . w . ■ . . • ■ • ■ ■ . a ■ . . • 

........................ 2 

~ 

F~ernediai investigation/Feasibility Study (RIIFS) ~~neral ~U~~ian~, r . ~ ~ a .., . ■ a . ■ s ■ ■ ■ ■ • , ■ ■ r ■ ~ 
RCRA Facility lr~vestigation and Corrective ~Action.. .. . ... a .. . r . ■ ■ .. . ... . .. .. , r . . , ■ ... . , . . . • .....■2~' 
Regional Scraaning Levels and Removal Management Leve1s■ . , a ■ ! . a.. . ■ . ■ , • ■ ■ ■ . . ■ ■ ■ .. . • r . . r~7 
Site Assessment (Inspection), sampling, and Field S~aening. .. ■. . . .. . ■ . ■ .. .. ■ , ... . .•.28 
TreatabilityStu~i~s....a a ............... ■■.,,.,.,■,,.... ■.......r.a.........r,,..■...,.■.,..,...,.....,.,.•~0 
TnadApproac~ ■ . ■..... ■■■ .. ■■ • ■■■■ ..... ■.r. ■ •.■ •1• ■ a ■ . ■■■ ... ■■■■ .. ■■■■ ,... ■ a. ■ ti..i ■i...Y•.. ■ .r•. ■ ,••! ■ 7 ■■ a~~ 

Vapor intrusf~n.•Mirr• ■a..,.r1 ■ a.r.. ■,•. ■s ■ . ■■ i.r.Y.....: ■ ra ■ . ■■ ~.. ■..1• ■,. ■■ s1 ■■■ .• ■■■ • ■rl. ■■ ► . ■■ ,.a ■■ ► i ■ .r.;R~ 

Waste Site ~a~~ntarr~inati~n and ~ontr~~a.■■...•■■.,••ff.a•■■Y■■.i■■..4 ■■.■!■.■■■.■,..■■..■..■.■.!■.~3 
Water Quality ~t~n~ar~~. ■ ■ ■ ■ . . t . . . ■ ■ Y . a r . • ■ R • • i a • ■ . . • r • ■ r \ ■ • / ! f • ! w ■ ■ ■ Y • . • • • ■ ■ ■ r • . ■ 1 . ■ ■ . . ■ 1 ■ R • . ■ ■ ■ .33 

W~etland DelineationlFtestoration and Steam R~estoration .ral ■ . ■ aa ■ i.a ■ • ■■ . ■ i.. ■■ ..a. ■ .. ■ . ■ a.•....3 ■ 

Updated OI1 2r2O'I ~fi; NOTE: web links are not regularly maintained. 



Ohìo EPA DERR Ramedial Response Program 
General Guidance and Reference List for 5OVfs and Orders 

Analytical Methods & U.S. EPA Contract Laboratory Program 

U.S. EPA Qthar Guidance 

S W-84 ~, Test Methods f~r EL'a1ua tin_i Solid ta, PhysicaUÇframical  Methods; 
Hazardous VlJaste Test Methods 1SVVB4 (web a a~ 

Standard Methods for fha Exarnirratiorì of Water and Waste Water, American Public 
Health Association, 22 Edition and updates wab aLe) ; uí.datad #abla of sfandard 
methods ar~roed under the Clean lVatar Act,  and u datad table of standarcl ^_ 
methods aî~raved under the Safe Drinkinc Water Act 

U.S. EPA Drinkinci 14'atar Arral't►cal Mathads{ U.S. EPA webpage 

U. S. EPA SUparfund AnalTical San'icas / Contract Laboratory Procrarn,  l.l.S. EPA 
webpage 

Compendium of Methods for ~a~arrrrir~atior~ o f Toxic Or ar~ic Compounds 1r~ 
Ambianl Air, 2nd  Edition, U.S. EPA, EPAI~25IR-101 Oh, January ~~9~, and 
Ambient Monitorinci Technokci v Information Cerrlarr  Air Toxics --- JVloniforirrci 
Methods 

Introduction to the Contract Labarator' Proçram,  U.S. EPA, EPA 540-R-07-02, 
January 2007 

Contract Labarator' Proìram Guidance for Field Sarrrr~lers, U.S. EPA, EPA-540-P~ 
01 4-0'i 3, October 2014 

Appiicable or Relevant and Approprìate Requirements (ARARs) 

Ohio EPA Guidance 

Ohla EPA Rulas and La's, vrabpage as applicable for AR4RS} 

ARARs Tabla_ Ohlo .EPA DERR Ramadr'a! Response Pro~rarri (provides agenaric 
fist afAR4RS that is updated periodicaliy and subject to change) 

Use of App licabla or Relevant and Apprapriata Ra ciUirarnenls ._ (rA RARS) in the 0h10 
EPA Pe,medial Resonse Prociram, U.S. EPA, DERR-00-RR-034, September 2003 
(Draft) 
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U.S. EPA Other Guidance 

Applr'cabla or Relevant and Apprcipriata Rac7ulramants (ARARS),  U.S. EPA 

CERCLA corrrpllarrca wifh Other Laws Manual, lntarim Final Part 1~ , U . S. E PA, 
EPal540lt3-8g/oo, August 1 988 

CERCieA Cornp11anca vr1#h 0ther Lavys ManuaI. Part 11. Clean Act and Other 
Environmenfa! S#atutas and Stata Raguirernants,  U.S. EPA, EPA/540/G-89/009, 
August 1989 

CERCLA Compliance with Other Laws Marrualf ÇERCLA  Compliance vrith State 
Raquirama.nts,  U.S. EPA, EPA 9234.2-05/FS, December 1989 

Permits and Permit 'Eguivalarrc/ Proces'sas for CERCLA On-site Res~aonse 
Actions, U.S. EPA, OWSER 9355.7-03, February 1992 

Clarification of the Rcle of App11cabla, or Relevant and Appropriate Raguiramaril$ ¡n 
Esfablishing Pralimlnary R~madr'ation Gnals Urrdar CERCLA,  U.S. EPA, OSWER 
9200.4-23, August 22, 1997 

Attainment of Cleanup Goals (Stat'istical Assessment Methods) 

U.S. FPA & Otl~ar Guidance 

A4ath ods for Evaluatin q the A ltalnmarit of C/aanup Standards, Volurna 1 : Soils and 
Solid Media,  U.S. EPA, EPA 230/02-89-042, February 1 989 

A4athods for .Evalualr`nq the Attainment of Gleanup Standards Volurma 2: Ground 
1~~, U.5, EPA, EPA 230-R-92-014, July 1992 

Statistical Methods for EL"aluatlnJ the Attainmant of Claariup Standards, Vo1uma 3: 
Reference-Based Standards for Soils and Solid Madia, U.S. EPA, EPA 230-R-94-
004, December 1992 

An Overview of Methods for Evalualin g the Attainment of Claanup Standards for 
Soils, Solid Media, and ¿round vira#er. EPA Volumas ~ L  2, and3,  prepared for U.S. 
EPA under Contract DE-AC0-7RLO 'i 830 by Pacific Northwest National 
Laboratory (U.S. DOE and Battelle), January 199 
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Background Guidance 

~hio EPA Guidance 

Use of Backciround for Remodial Response Sites, Technical Decision 
Compendium, 0h10 EPA DERR, August 2009 

l.l.S. EPA & Other Guidance 

Er~çjirreerrnci Forum Issue: Determination of Baokqjçurrd Conoantratiorrs of 
Inarçjanr'os In solls and Sediments at Hazardous Waste Sllos, U.S. EPA, 
EPA/54OIS-9/5O0, December 1995 

NA VFA C Guidance for En vi"ronrnenta! Backciround A nahrsis. Volurrre 1: soil, 
NFESC Usar's Guide, UG-2049-ENV, prepared by Battelle Memorial Institute, Earth 
Tech, lno., and NewFields, inc., April 2002 

Role of Baokcirourrrf i~r the CERCLA Gleanup Prociram,  OSWER 9255.~-O7P, April 
2002 

Guidance for Comparini Baokcround and Chemical Concentratiorrs rn Soi1 for 
CERCLA Sites, U.S. EPA, EPA 540-R-01-003, September 2002 

Statistical Software ProUCL 5. O. OD for Errvironmental Applioations for Data Sets 
with and without Nondetect ObserLraliorrs, U.S. EPA; ProUCL 1/ersion 5. 0. 00 
User Guide, U.S. EPA, EPAI001R--07J041, September 2013; ProUCL Version 
5. 0. 00 Technical Guide, U.S. EPA, E PAI~0a1R-071'041 ,Septernaer 2013 

Geochemical and A'1rneraloc~ioal Data for Soils of the Conterminous Urrited States, 
U.S. Geological Survey Data Series 801, 201 3 

Con ce ptu a i5 ite M ode fs 

Ohío EPA Guidance 

Conceptual Site Modols Guidance Document, Ohio EPA D E R R, Ap ri l 20 15 

U.S. EPA Other Guidance 

Model site Conceptual Model for R1/Fs Baselina Risk Assessments of Human and 
Ecoloçìical Health, U.S. EPA Region 8 Superfund Technical Guidance, SOP # 8RA-
05, December 1994 
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Envirorimantal CIeanuj Best Manaoernant Pracflces: Effectii'e Use of the Pr~fect 
Life Cyc!e Concejtua! Site Model, U.S. EPA, EPA 542-F-1 1M01 1, July 2011 

Standard Guide for De veìoririq ConçptuaJ Sif~ ~odels for Contamiriatad Sites, 
ASTM E 1 5 (2014) 

Data Quality Assessment, Data Verification, and Data Validation 

'!ii EPA 3uidance 

7"iar I Data Ualidation Manual for the Ohio EPA DIvi'sion of Eri v►ronmenta! 
Rs onse and R~rritaliz~lion, Ohio EPA DERR, March 2012 

U.S. EPA ßL Other 3uEdance 

Gur`alarice for Data uality 4ssessment: Practical Methods for Data Analysis (EPA 
QA-G. QAOO Up~f~, U.S. EPA, EPA/~D0/R-/014, July 2000 

Guidance on Fo~rtrr~er~ta! )ala Uer!fr'cation and Data Ualidation AIG-8~, 
U.S. EPA, EPAI240IR-021004, November 2002 

Data c,ua1%ty Assessment: A Reviawer's Guide AJG-~RJ, U.S. EPA, EPAI240IE- 
0€1O02, February 2O0( 

DataQua1ity Assessrrfant: Statisti'ca1Tao1s for f'ractitionars (A/G-~SJ, U.S. 
EPA, EPA1240IB-0/(03, February 2O0~ 

U. S. EPA Contract Laboralor~rjrçjrarn Nal Etinptio,a! Guidelines for 
Sujer1und Organic Methods Data f~awieiv (SOMOL2~,  t~l,S. EPA, EPA-540-R-08- 
0*1, June 200~ 

Guidance for Labelin E~tarnally Validated Laboratory Analytical Data for 
perfuncLU .e, U.S. EPA, E=PA-540-R-O~-005, January 200 and 

Directii'e No. 2OO. 1-85 

U. S. EPA Conlrart Laboralory Prjrarrì Na#ional Functlona1 Gui'delThes for 
lii~rianic Suierfurid Data Revrav (1SMO1.2~, U.S. EPA, EPA 540-R-1 0-0'! 1, 
January 2010 

L/. S. EPA Contract La~~vra~ar- ~ ~Pr~~rarr~ National Functional Guidelines for 
Chlorinated Dio~in/Furari Data Revievi', U.S. EPA, EPA-540-R-1 1 -01 ~a  September 
201 1 

U.S. EPA National Furrclr"orrai Guideljns f+~r Iriamanic Suj~ eifun+d Data Revievir 
(ISM02.2), U.S. EPA, EPA 540-R-01 3-00 1, August 2014
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U. S. EPA Nalianal Functi+vnal Guidelines for Su,erfurrd Drcanfc MethadsData 
Reviainr ~OMO2, 2 , U.S. EPA, EPA 540-R-014-002, August 2014 

Data Quslity Objectivas 

Ohio EPA Guidance 

Dafaf?ualilì Objeciives Process Summar+', DERR-OO-DI-32, Ohio EPA DERR, 
January 20(12 

U.S. EPA otharßuidance 

Data Quali't Obiacfivas Process for Surfund. Interim Final Guidanca f U,S. EPA, 
EPA54O-R-~3-Q71 , September 1 3 

Data ualit' Db/activas Process for Hazardous Waste Site lnvesti~ations, EPA 
C?AIG-4HW Final, U.S. EPA, EPA/OOIR-0OIO07, January 2Of)C) 

Data Qualit' Dbíactivas Dacision Error Faasibilil' Trials Software (•DEFT) — Users 
Guide, EPA C?AJG-4D,  U.S. EPA, EPAI2401B-01 10a7, September 200 1 ; DEFT 
software is s'a i!a b!e at EPA ualily ~5L.!~tem Acenc ì-uvlda Qualit' Systern 
Docunients 

Currarrt Parspaciives in Site Remediation and MoniforTho: Clartf'inc,  DQO 
,Termi"nolo~ ' Usa ça to Sup p çr~ Modernizafiprr pi Sila Clea n up Pra ctice , U . S . EPA, 
EPA 542-R-01 -01 4, 0ctober 200'I 

Guidanca on S'sierr~alis Pìarin!rg Usin~_ tha Data crali!y D~b}ac11vas Procass. EPA 
QA/G-4, i`J.s. EPA, EPA124OIB-0~lO0'i , Fabruary 2f)O( 

~ys~arrralio Planrrini: A Case Stud for Hazardous Waste Site In vastions EPA 
~~~S-1, U.s. EPA, EPAI240/B-O~lOO, February 2Oa~ 

~ysfamatic Plannirr~: A Case Siud' of Particulate Matter Ambient Air Monitarin~ 
EPA QAJCS-2, U.S. EPA, EPA124OlE-07IOO1 , March 2007 

Data usabilíty in Risk Assessment 

V.S. EPA Other Guidan~ 

Guidance  for Data Assessment Part A .L_ U.S. EPA OfFice of 
Emergency and Remedial Response, Publication 925.7-OA, April 19~2 

Guidarica for Data Usabiiit, frr Risk Assessment  Pari B 2_ U.S. EPA Office of 
Emergency and Remedial Response, PublicatRon 255.7-O~B, May 12 
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Ec+algica1 Risk Assessment 

Ohio EPA Guidance 

FcaIo~icaI Risk Assessment Guidance Document,  Ohio EFA DERR, April 2008 

U.S. EPA & Other Guidance 

Ecoioqica! Syii Screening Level (Eco-SSL), U.S. EPA 

ECO 7'O~ Database,  U. S . EPA 

Framework for Ecolo~icaI Risk Assessmerrt,U.S.  EPA, EPA/~301R-92/0O1, 
February 1992 

Wild1îfe Exposure Factors Handbook (Volumes / arraf ll),  U.S. EPA, EPA/f0(JlR-. 
9311 ~7, December 1993 

Guidelines for Ecob~ical Risk Assessrrrent+  U.S. EPA, EPA1~301R--95/002F, Apri1 
1 998 

Ecoìoqical Risk Assessment Guidance for Sujerfund: Pracass for DesiQnin< ar~d 
Conductincj Ecaiociica! Risk Assessrnents+ Interim Fînat, U.S. EPA, EPA 540~R- 
9710O~, June 1997 

1ssuance of Firra! Guidance: Ecolci~tca! Risk Assessment and Risk Management 
P~incipIes for Superfund Sites,  U.S. EPA, OSWER Directive 9285.7-28 P, October 
1 999 

Guidance for DeveIo,~inç Ecolo~rca1 Soii Screening Levels,  U.S. EPA, OSWER 
Directive 9285.7-55, February 2005 

Federal Facilities, Munitions, and Explosives 

U.S. EPA & Oth+er Guidarice 

cleanujis at Federa1 Facilities,  U.S. EPA webpage 

tjniforrn Federal Policy fc,r ?uajfty Assurance Profect Plans EvaIuatfr~i. Assessq, 
and Doctrmentincj Envircrnrnental Data Collection and Use Prograrrrs, Part 1: UFP-
QAPP Manual, Ftnal. lntergovernmentat Data Quality Task Force, EPA: EPA-505~E- 
04-900A, DoD: DTIC ADA 427785, Version 1, March 2005 
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lfYorkb ook for Uniform Federal Polic ì for Quaiit ~~ Assurance Profect Plarrs — 
Eualuatirr Assassin . and Docurnentin Envlronmentat Data Collection and Use 
Praqramsf Part 2A: UFP-QAPP Workbook, Fina1, Intergovemmental Data Quali#y 
Task Force, EPA: EPA-505-B-04-900C, DoD: DTIC ADA 42748~, Version 'l, March 
2005 

Uniform Federal PoJicv for Qualitv Assurance Project Plans: Part 2B, uali~~ ~ 
Assurance/Qualit' Control Cornjendium: Mir,imurrr QA/QC Activities'  Final, 
intergovammenta I Data Q uality Task Force, EPA: EPA-505-B-04-go0B, DoD: DTIC 
ADA 4257, Version 1, March 2005 

Handbook on the tvIarracjemerlt of Muni"tions Response Actfons._ Interirn Final,  U.S. 
EPA, OSWER, EPA 500-B-01 -001, May 2005 

Munitions and Exjlosives of Conoern Hazard Assessment IV1e#hodoIor,~t  ~r~tarim= 
U.S. EPA, U.S. Department of Defense and U.S. Department of the interior, EPA: 
505B08001, October 2008 

fuaiit;' Considerations for Munitions Rasjonse Projacts,  The intarstate Technology 
& Regulatory Council Unexpfoded Ordnance Team, UXO-5, October 2008 

Pro~ram Manar,errrent lvlanua1 for Miiitari, Munitions Res~onsa Pror,ram MMRP) 
Active Installations: Information for Manaifrcj and orrarseain MMRP Projects at US 
Arrny Acfive Installations Final,  U.S. Army Environmental Command, September 
2Oo~ 

EPA Munitiorrs Pesjonsa Guidalinas, Interim Final,  U.S. EPA, OWSER Directive 
g200.1 -101 , July 2010 

~eoIogiolHydrogeorogic investigation and Modeling 

~hio EPA Guidance 

Taohnica! Guidance Manual for i-lìdror,eoiocjic irruesti~atiorrs and Grour~~} 1~atar ,_~. 
Morritarinr, Pro.crams,  Ohio EPA Division of Drinking and Ground Waters, February 
15 (as updatedij 

1/acfose Zone Modelirri ln RCRA Dlosur+e,  Ohio EPA Division of Hazardous Waste 
Management, January 2005 

Soif Learhinq to Ground Ili"ater Ev~lua~io~ f~r ~o~ai Petroleum H~drocarbor~s ,-- 
ÍTP11J Guidance,  Ohio EPA DERR, January 2004 

Page 7 of 35 

Updated O~I1 212O1 ~; NOTE: web links are not regularly maintained. 
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US. EPA & Othêr Guidance 

$up~rf'urtd Ground Water Issua: Faciiitated Transpcirt, U . S . E PA, E PAI54O14- 
8g1003, August 1989 

Ground Water Isscte: Basic Concepts of Cnn#arninanl Sorplion at Hazardous 
Waste Sites, U.S. EPA, EPAl54014-901053, October 1990 

Grourid Water Issue: Fcrndamentals of Ground-Waler Modaiinç,  U.S. EPA, 
EPA/5401S-92/005, April 1 992 

Handbook of RCRA Ground-Water Monitorin Constituents: Charnical and Ph ~sical 
Properties,  EPAI53OIR-92/022, September 1992 

Ground Water lssua: Low-Flow (Mfnimal Drawdowri, Ground-Water Sampling 
Procedures, U.S. EPA, E PAI54OIS-951504, Aprit 199~ 

BIQSCREEl1i, Natural Atlenuafr`on Decision Supoort S'stem. Verslon 1.4,  U.S. 
EPA. July 1997; BlOSCREEN, Natural Attenuation Suiport System Llsarjs 
Marivai1 V~rsron  .3, US. EPA, fgO/R-9~fO87, August 199 

~round Water Issue: Fundarnanlais of So11 Science as Applicable to lVlanagamant 
of Hazardous Wastas, U.S. EPA, E PAI54O1S-g8/500, Apri 11 g'gg 

B l O CHL OR. Na#ural Attan ua lron Decision Suppor# S 'stam, Version 2.2,  U . s . 
EPA, June 2002; B1OCHLOR, Natural Attanuation Decrsfon Support System ~ 
User's Manual Addendum, Version 2.2,  U.S. EPA (Natonal Risk Management 
Research Laboratory), March 2002; IQGHI.OR, Nalura! Attanualipn 1]actston 
Suipc'rt Syslem -- User:s Manual, V'erslon 1.0,  U.S. EPA, EPAI~0C)IR-001OO8, 
January 2000 

Frciceedin.c~s c'f the Ground'-Walar/Surfac'e-Water Interactions Workshop,  and 
Poster Sasslon Abslracts. U.S.EPA, EPA 542lR-O0I007, July 2000 

Moni'~orinc V'/all Çornparlson SIud': An Evafuation c'f Direct-Push Versus 
Corr vantion a! Mc'rrr'torini Wells, A Study Con d ucted by BP Corporation North 
America Inc. and U.s EPA Regions 4 and 5 Underground Storage Tank 
Programs, May 2002 

Groundvratar Sarnpling and Monilorinçì with bi.rect ,Push Tachnoloqies, U.S. EPA, 
EPA 540/R-04/005, August 2005 

The Use cf Dlrecl-push We11 TechnoJcgy for Lonp-larm Environmental Moniloring 
in Groundv'alar !n vasti~ations,  The l nterstate Techno1 cgy Regu lato ry Co u n ci l 
(ITRC) Sampling, Characterization and Mflnitonng Team, March 20O~ 
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t/adosa Zone Laachinc (VLEADH~, t/arsion 2.2a, U.S. EPA, May 2007; YLEAÇf-1: 
A Ona-Dimarasional Finite Difference Va dysa Zona L aachinc Modal:  Version 2. 2a, 
U.S. EPA, Office of Resaarth and Development, Robert S. Kerr Environmental 
Research Laboratory, Center for Subsurface Modeling Support, May 2007 

Natura! A ttarivation Softi,vara Version 2. ~. 3, Na va i Facilities En ginee ring 
Command (NAVFAC), Virginia Polytechnic fnstitute and State Unìuersity, and the 
Unite d States GaolcyicaJ Surva ~r,  May 2008 

Use and Measurement of Mass Flux and Mass £lscharre, The Interstate 
Technology & Regulatory Counci1 Integrated DNAPL Site Strategy Team, 
MASSFLUX-1, August 2010 

Health and Safety 

D.S. EPA Other Guidance 

V.S. Dapartmant of Lahor. . Oç.çpatrarral Safet Health Administration íOSHA~ 
Laws and Raculatioris, United States Deparkmerit of Labor — OSHA website 

2 CFR i9iO. 12O: Hazardous 11Vaste Oí'erations and Emamenc•  Res:F.2onsa, D.S. 
Department of Labor — OSHA website 

29 CFR ? 9 O. 1 34: Res,~iratnr~r Protection, U.S. Department of Labor -- OSHA 
wabsite 

29 CFR 192~: Construction, U.S. Department of Labor, OSHA — OSHA website 

CERCLA Section 1 1 1çJ, U.S. Senate Committee on Environmental & Public 
Works websita 

Occuptional Safet1 r  and hl+~afth uidançe Manua1 for Hazardous Waste site 
Acth'ities, DHHS (NIOSH) Pubiiaation No, 85-115, October 1~85 

U.S. EPA Standard Oiaratinç safaty Guides, Publicatian 285.1-03, PB2-341 4, 
June 12 

NIOSH Pocket Guidato Chemical Hazards .(orrlfna), Centers for Disease Control 
and Prevention (CDC), Nationai Institute for Occupational Safety and Health 
(NIOSH) 

2015 Amarican Corifarence of Gairarrrmanta! lrrdustrial Hienists (A D G1H? 
Threshold Limit Values far Dherr~r'cal Substances and Ph ysicai A~ants Biaiaica1 
E~posura Indices (TL Vs and BEIs~. ADG i H Publication #011 5, ISBN: 378-1 - 
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Human Health Risk Assessment 

0hia EPA Gui1ance 

Use of Rtslr-Based Numbers in thê Remedr'a1 Resj?anse Process Overvlew,  Ohio 
EPA DE Ri"i, June 2005 

Applicatiari of Biaavailablllfy in the Assessment of Human Health Hazafds and 
Cancer Risk, Ohio EFA DERR, August 2009 

Humari !He alfh Curnulative Carcínagenic Risk a naf Nan-carcin agerrr`c I-1azard Goals 
for DERR Ramêdial Respanse Prvgram,  Ohio EPA DERR, August 2009 

Assessirzçj Compounds without Farrrra! Taxlcrf' Va!ues A vallabte far Use in Hurnan 
Health Risk Assessment, Ohio EPA DERR, April 2010 

U.S. EPA & Other Guidance 

Risk A ssessrnerrt, U.S. EPA 

tntecjra ted Risk lnforrnatian System (1 R!sj,  U.S. EPA 

Superfund Ep asure Assessment Manua1, U.S. EPA, E PA►540I1 -88la0'I ,OWS ER 
Directive 9285.5-1, Aprii 1985 

Risk Assessment Guidance for superfund RAGSJ Vohirrre 1: Human Health 
Evaluation Marrua! (Part A. 1nlerlrn Frrral), U.S. EPA, EPAI54al1-89f002, December 
'i 9$~ 

Supp Iementa! Guidance to RAGS: Ca'lcu!atlng the Concentration Term, U. S . EPA, 
OSWER Puhlicatiori 9285.7-081, Aay 1992 

Risk Assessment Guidance for Superfund, Valume 7: Human Health Evaluation 
Manual (Part Develaprnent of Risk-based Pralirnrnar Remedlat!an Ga~ls, 
lnlerlrrr , U.S. EPA, EPAf540/R-92l003, December 1991 

Rr'Sk A ssessment Gu!dance for Superfcrnd!  Volume 1: Hurnan Health Evaluation 
hr1anual, (Part C. Risk Evaluatlan af Remadira! Alternatives, !nterr'm), U.S. EPA 
Office of Emergency ancl Remedial Respanse., Pubiication 9285.7-Q1 C, October 
1 991 

Risk Assessment Gurdance far Superfund, Valume !: Hu~an Health Evaluation 
Manual (Part DL  Standardized Pfannlng, Reparting and Revlew af Superfund Rtsk 
Assessmerxts# Frnal~, U.S. EPA Office of Emergency and Remedial Response, 
Publication 9287.7-47, Decèmber 2001 
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Ohio EPA DERR Remedial Resp~nse Program 
General uidance and Reference List for sOVIs and Orders 

flislC Assessrrren! Guidance for Sup erfuncl: lloluma !!1-- Part A , Process f~r 
Dondu'ctin Probabilisfic Risk Assessment, U.S. EPA Office of Emergency and 
Remedial Response, EPA 540-R-02-002, OWSER g25.7-45, December 2001 

Ca1culatinç Up~er Confidanca Lirni! for Exiosura_Poiril Corrcer3frati'orrs at 
Hazardous asle siies, U.S. EPA, OSWER Directive 2~5.~-10, December 2002 

Human Hea1th Toxicily 1Ialuas in Su~.~erfund Risk Assassmarrls, memorandum from 
llvfichaal B. Cook, Director, U.S. EPA Office of Superfund Remediation and 
Technology Innovation, to Superfund National Policy Managers, Regions 'f -1 o, 
OSWER Directive 9285. 7-53, December 3, 2003 

Risk Assessment Guidance for Superfund}  Volurna 1: Human Haallh Ei'aluatiorr 
ManualjPart E,  sur~  .~lemental Guidanca for Dermal Risk Assassmer~t Firral, U.S. 
EPA Office of Emergency and Remedial Response, EPAI54OIRIlOO5, OSIIIIEP. 
g285.7-O2EP, PB-9~331 2, July 2004 

J41sk A ssa ssmen! Guidance for su erfund '/oturna !: Human Health Evalualiori 
Manual(Part F, supplamanta! Guid,an~a for Inhalatlon Risk Assessment Final., 
U.S. EPA Office of Superfund Remediation and Technology 1nncuation, EPA-540-
R-070-002, OSWER g285.7-82, January 2o0~ 

Exposure Factors Handbook: 201 1 Edition, U.S. EPA, EPAIfi00IR-OgoI052F, 
September 201 1 

Human_ Health Evatuation Manual. sulamanta1 Guidarrce: Update of Standard 
Dafauli F~osura Factors, U.S. EPA C)ffice of Superfund Remediation and 
Technology Innovation, OSWER Directiva g200. 1 -1 20, February 2014; also 
Freguenth' Asked Questions FAQs Abou iUpdala of Slandard Default Fxposura 
Factors. U.S. EPA, Septembar 201 5  

Institutional Controls 

U.S. EPA Other Guidance 

Sujarfund Institulional Conlrols: Guidance and Polic.v, U.S. EPA webpage 

lnstilufiona! Conlrols: A sita Mana ar's Guide to ldanlifyin r Evaluatincì and 
Sala+cttrr~. Instituliorra! Controls at supe.rfuncl and RCRA Correclive Action 
Cleanu~s, U.S. EPA, EPA 540-F-~9-0O5, September 2000 

lrrstilutional Controls: A Guide to Planninçj, ImpIementincj, Maintainincì, and 
EnfoçJg Institutiona! Conlrols at Corrlarnirrafad Sites, U.S. EPA, EPA-540-R-og- 
00 1 , Dacernber 2O1 2 
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tnstitutr'ona! Confrols: A GuidetoPreiarinc Institutionat Coritrol Im 1ementation and 
A ssurance P1arrs at Contaminated Sites, U ■ S. EPA, EPA-54D. R.O~-a O2, December 
~O12 

Landfilfs, VVaste Containment Facilities, and Engineered Barriers 

Ohio EFA iidance 

~e~►t~çhnr'ca1  and Stability ivss  for Ohio 1/Vaste Containment Facilities, Ohio 
EPA eotechnicaI Resources Group (GeoRG), September 14, 2O4 

U.S. EPA Other Guidance 

Technical Guidance Document: Firra! Cot'ers on Hazardous Vlaste Landfills and 
Surface Irnpcundments,  U.S. EPA, EPA-53O-SW-~~-O47, juiy 1 ~B~ 

Seminar Pubiìcafiorr - Recìuiremenfs for Hazardous t/Vaste Landfill Dr.ci►a 
Construction, arrd Çl, u.s . EPA, EPA1~25/4..B/o~2, August 18 

Conductìnçj Remed«i in t'esti ation's/Feasibilit Studies t`or CERCLA Munici a1 
LandfliP Sites,  U.S. EPA, EPAI54~lP-91 /0O1 +  February 1 

Superfund Accelerated Cleanup ßulletins: Presumptit'e Rernedies for Muriicipal 
Landfill Sites, U.S. EPA Office of Solid Waste and Emer~ency Response 
Publication 2O3.1-O2l; A[iriI 1l2, Vol. 1, No. 1; ust 12 3.VoI. 1. No. 3; and 
F~bru~~ 1 3L  ~101. 2, No. 1  _ 

Presum Mre Rernedy for CERCLA Munici a1 Landfill Sites, U.S. EPA, EPA 540-F- 
J3-o35, S+~pt~rnb er 13 

MS1/V Landfill Criteria Thchnica! M~nua1, u.S. EPA, EPA53O-R-~3-01 7, Novernb+er 
1 3 

Fe$s►biiit Study Analysisfor CERCLA Municipal

 

Lar~d~it Sites, U.S. EPA, 
~.

 

EPA54O1--~4lo~1, ~4ugust '~~94
 

Presumitive Remedies: CERCLA Landfill Caps Rf/'FS Data Coiiection Guide1  U.S. 
EPA, EPA154tIF-~5/oa9, August 15 T^ 

Cuallty Assurance and Qualit Corrtro! for Vaste Containrnent Faciiìties Summar~y~, 
U.S. EPA, EPA1O/SR-~3/1 82, September 15 

Apjilicatio.n of the CERCLA Municij  a! Landfill t'resumjitit'e Rerrredy to Mitttaf y• 
Landfills,  U.S. EPA, EF'Al54OlF-IO2O, C)erember 
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Im lerrrenlin Presum tìi'e Rern A IlfofabaalC of Guidance and Resource 
Materials, U.S. EPA, EPA 54O-Fi-g7-a2.9, October 1~97 

Biraluation of Subsurface En ~ineered Barriers at l'Vaste Sites, U.S. EPA, EPA 542- 
R-~8-O05, August 18 

Control of Subsurface Contaminant IV1i ration ,~ ~ Vertical Err~rnaared Barriers, U.S. 
EPA, EPAI~O0IF-1 O/O17, JuIy 2O1 a 

Land Redevelopment and Reuse 

U.S. EPA & Other Guidance 

Suerfuncl Reclei'elopmerrt, U.S. EPA 

Land Use in the CERCLA Re.►►xredy Selection Process,  U.S. EPA, OSWER Directive 
No. 9355.7-O4, May 25, 15 

Reuse Considerations Lijrin CERCLA Response Actions, U.S. EPA, OSWER 
~3~5.0-30 

Guidance for Preparinc, Superfund Ready for Reuse Qetarmr`natians, U.S. EPA, 
OSWER 3~5.O-33 

Reuse of CERCLA Landfill and Containment Sites, U.S. EPA, EPA 540-E--015, 
September 19~~ 

Reuse Assessmants: A Tool To lmplement The Su~erf~~a~ Land Use Directi~e,  U.S. 
EPA, OSWER g355.7-Q~P, June 4, 2001 

Reu~i~r ~ Cleaned U: Su erfund Sites: Gc~lf Facilities #lifhere I'ifaste is Left on Site, 
U.s. EPA, EPA-540-R-03-003, October 2003 

Considerini Raasonablì Anticiiated ,Puture. Lan d Use and Reducin_ Barriars to 
r4euse at BPA--lead Superfund Rermethal Sites, U.S. EPA, OSWER Directive 
~355.7-1 ~, March 17, 2010 

Lead 

U.S. EPA & Other Guidance 

Lead at Sujerfurrd Sites, U.S. EPA 

Lead at Su,~erfunc! Sites: Safti'v'are andC1ser's Manuals, U.S. EPA (Inte-grated 
Eposure Uptaka Biokinetic Model for Lead in Children and Adult Lead 
Matho~~lgy} .....-._,  
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USGS Backgrocrnd Soi1--- Lead Surrr~y,  USGS 

terno,randum: OSWER Directive: Revised interirn Soil Lead Guidance for CERCLA 
Sites and RCRA Correctr've Action Faciiifies, U.S. EPA, OSWER DNrective #9355.4- 
1 2, August 194 

Memorandum: OSWER Direc#i ve: Clarification to the 194 Revised I nterlrn Soil 
Lead 'Pb~ Guidance for CERCLA $ites and RCRA Corrective ActLon Facilities,  U.S. 
EPA, EPAJ5441F-98/030, August 1998 

Short Sheet: TRW Recommendations for Sarn,jling and Anai'sis of Soi1 at Lead 
Fb Sites, U.S. EPA, EPA #54O-F-O0-YI 0, Apri l 2000 

AssessrnQ interrnitten# or llariabie Eyposures at Lead Sites,  U.S. EPA1  EPA-540-R- 
03-008, OSWER # 9285.7-78 

TRW Recomndations #or Performinç Human Health Risk Anal~~~ Small 
Arms Shoofinq Ran~es,  U.S. EPA, OSWER #9285.7r37, Marth 2003 

$uparfund Lead-Conta,rninated Residentíal Sjtes Handbook,  U.S. EPA, OSWER 
9285.7-50, August 2003 

Chemical Stabilization of Lead in Small Arms Firin.g Ranqa Soils,  U.S. Army Corps 
of Engineers, ERDC/EL TR-03-20, September 2003 

Best Managernent Practices foj Lead at Outdoor ShootinyRanqes,  U.S. EPA 
Reglon 2, EPA-902-E-01 -OOi , Revised June 2005 

Taçhnrca! 'rev Workr~rou Recommendations Ragardinq Gardeninq and 
Reduc'nci Ex~osure to Lead-Confaminated Solls,  U.S. EPA, OSWER 9200.2#1 42, 
May 214 

Monitored Natural Atte n uati on 

Ohio EPA Guidance 

Remediation Using•  Monitored Natura1 Aftenuation, Ohio EPA DERR Remedial 
Response Program Fact Sheet#  January 2001 

DistinctLon betuveen Monitored Natural Attenuation and Errhanced Monftorin~ at 
DERR Rernediai Resj.onse Sites, C)hio EPA DERR Technical Decision 
Compendium, October 2002 
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U.s. EPA & Other Guidance 

lVatural A#tenuation of Ha~a L.'alant Chromium in Ground Water and Soils - EPA 
Graurrd Water Issua, U.s, EPA, EPA154OI5-94/505, October 1994 

Teçfinical Protocol for Evaluatin Natural Aftanuation of Chlorinated Solrrants in 
Ground Water, U.S. EPA, EPA1~O01R-98I1 28, September 1998 

U$a o f fvlonitore d Natura l A tten ua tiorr at Suj arfun al, RC14A acti ira Action and 
(.lndercround Sitorage Tank Sltas, U.S. EPA, OSWER Directive 9200.4-17P, April 
19~g 

Microbial Processes Affectin~Morltorad Natural Attenuation of Contaminants in the 
Subsurfaca - Ground Water lssue, U.S. EPA, EPAf54OI5-99IOO1, September 1999 

Natural Attenuation for roundirrrafar Rernadiaiian, Cammittea on Intrinsic 
Remediation, Water Science and technology Board and Board crn Radioactive 
Waste Management, Commission cn Geosciences, Environment, and Resources, 
National Academy of Sciences, 2000, ISBN O-309-O932-7 

Calculation and Use of First- Ordar Rate Constants #'or Monitored Natural 
Attenuation StudJas, U.S. EPA, EPAI54O1S-021500, November 2002 

Ferformance Monitarin ci of M11lA J4ernedies for 1fC) Cs in Ground ¼'atar, U . S . EPA, 
EPA/00lR-O41027, April 2004 .~ 

Illatural Attenualion of Chlorinated Salvent Grcurrof ¼'atar Plurnas Discharin intc 
Aeffands, U.S. Geological Survey, Scientific inveatigations Report 2004-5220, 
2004 

Monitored Natural Attenuation of inorçianic Contgminan rounci Water - 
l/cJurna 1Tachnica! asis for Assassmant, U.S. EPA, E PAI~OO/R-0711 39 ,O ctober 
2007 

A idQfvr Assassrnßi Lr'~rr and Source 1deritil'ication of Orcanic Grcurrcl 
1llfater Contaminants Usin Comround-S~eci'flc isotoj,a Analysis LCS1~1~, U.S. 
EPA, EPA/O0l'R-0811 48, December 2008 

Identification and Characterization Methods for Raacti'a Mirrarais asponsible for 
Naturai Allancrataon of Chlorinated Or~a~ ornj,ourrds iri Grourid Watar,  U . S. 
EPA, U.S. EPAI~00lR-O911 1 5, December 2009 

Frarrrav'ork for Site Characterization for Monitored Natural Attenuation of Volaiile 
Orçjarric Comjïounds in Ground Vifater, UE. EPA, EPA OOlR-'i 2l71 2 }  December 
2012 
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Natural Resource Damage Assessments 

U.S. EPA Other Guidance 

Natural Resource Darnapes,  U.E. EPA 

Nan-Aqueous Phase Liquid (LNAPL, DNAPL) Assessment 

U.S. EPA & Other Guidanve 

Ground Water Issue: Dense Nonacìuaous Phase .Llçiuids,  U.S. EPA, EPN54014-9 1•- 
002a  March 1991 

Evaluation of the Like!ihood of DNAPL Presence at NP1. Sites, Illatronal Results, 
U.S. EPA, EPA 540R-93-073, September 1993 

DNAPL Site Charactar!zatiorr, U.S. EPA, EPN54OlF-941049, September '1 994 

Ground Water lssua: Liçiht Norrac?ueous Phasa Lrguids,  U.S. EPA, EPAI54O1S- 
95r500, July 1995 

L)en se Non-A çi uaaus Phasa Li~uiç►s ÍD1VA P1.SJ: Re vlew o#' Emercin q 
aracterizatiorr and Remediation Tachno!ojies}  fnterstate Technology and 

Regulatory Cooperation (ITRC) Work Group, DNAPLsICbernical Oxidation Work 
Team, DNAPLs-1, June 2000 

An fnfroduction to Charactarizinq Srlas Contaminated vi'ith DNAPLS,  The Interstate 
Technology & Regulatory Council (ITRC) Dense Nonaqueous Phase Liquids Team, 
DNAPLs-4, September 2003 

,Sita Charactarrzatiurr Ta chnoIcqies 1`or DNA PL1n vastigat!ons,  U . S . EPA, EPA 542- 
R04-017, September 2004 

Ground Vv'atar Issue :Assassme r~ t and Delineation of DNAPL Source Zon as af 
Hazardous Waste Sites, U.S. EPA, EPAJ~00IR-091 1 19, September 2009 

Oversight 

U.S. EPA Other Gui+danne 

Guidartce on EPA O varsiç~ht of Remedial I7asLçins and Remedial Actions Performed 
b' PofantiaII~r Resronsible Parties_  Inferim Final,  U.S. EPA, EPA15401G-90J0O1, 
April 1990 

Remedial Destqr/Rerrredia! Action Handbook,  U.S. EPA, EPA 5401R-951059t  June 
1995 
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Uìij RCRA's "Results-Based Apijroaches and Tailared Oversi~ht Guidarrse" when 
Performincz Siijrfund PRP Oversiiht,  U.S. EPA Mernarandum, December 20O r 
Results-Based Approaches and Taiiared Oversight Guidance for Faciiities Subject 
to Corrective Action Under Subtitle C of the Resource Canservation and Recovery 
Act, EPA 530-R-03-01 2, September 2003 Es attached] 

Superfund oversjtGuida'nce,  U.S. EPA, January 24, 2007 (Memorandum from 
Susan E. Bromm, Director, Office of Site Remediation Enforcement~ 

F'resumptive Rerrredies (see "Landfllls" aiso) 

U.S. EPA Other Guidance 

Presumptrve Rernedies: Pol1c' and Procedures (c.?uick Reference Fact Sheeti,  U.S. 
EPA, EPA 540-F-g3-047, September 1 3 

Presumptive Remedies: Slte Characterization and Techno1oriv Selection for , 
CERÇLLA Sites with Volatile Or~anic Conjpaunds ln ~ai1s,  U.S. EPA, EPA 540-F-g3- 
048, September 13 

Presurn~tiva Rerre~i~s for Soils, Sa ts pnd Sludçes at Wood Treater Sites, 
U.S. EPA, EPAi540iR-g5J1 28, December 15 . . 

User's Guide  to the VOCs  irr Soils Presurrrptive Remed',  U.S. EPA, EPA 5401F- 
1008, july 

Presumijtive Rasonse StrateQ ' and Ex-Situ Treatment Technolagi'e~ 
Cantaminatad Ground Water at CERCLA Sites, Final GuIdance, U.S. EPA, EPA 
540IR-l023, October, i 9~~ 

Presumtive Remed~: Supplemental 8ulletin* Multi- Phase Extraction MPE,' 
Terhnvic for VOCs in Sor`! and Ground~ryatar,  U.S. EPA, EPA 540-F-97-004, April 
1 7 

Presumptive Remedv for Ma'tals-in-Soi! Sites,  U.S. EPA, EPA 540-F-~8-O54, 
September i 99~~ 

Quality Assurance Project Plans (QAPPs) and Quality Assurance 

Ohio EPA Guidance 

Guidelr'nos and Sp cations for Preparing litv Assurance Proiect Plans, 
DERR-OO-RR-OO8, Ohio EPA DERR, September 'i 8 

Labarator' and F1e1d Data Screerrinçi for Prep~rir~g Qualit~r Assurance Pro/ect 
PIns, D I-OO-034, Ohio EPA DERR, August 2005 
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Ohio EPA DERR Remedial Response Pro~ram 
General Guidance and Reference List for SOWs and Orders 

U.S. EPA & Other GuEdance 

Technica! cridence Docurrrenf: Cons#rucfion Quality Assurance and Quallf Corrfro! 
for Waste Containmenf Facrlifies, US. EPA, EPAI6OOlR-~311 B2, September 193 

Guidance orr Techrìica! Audits and Related Assessments for En vironmerìfal Data 
Qperaftons, EPA QA/G-7, U.S. EPA, EPAI6OO/R.-91OB0, January 2000; May 2qO~ 
relssu notice 

EPA Reguirements for Quality Managernenf P1ans, EPA QAIR-2, U.S. EPA, 
EPAJ24O/B-01 1002, îarch 2001 ; Ma 200(i reissue notice 

Guidance for Preparing Standard Operafinç Procedures, EPA QA/G-~, U.S. EPA, 
EPAJ24O/B-01 lC)04, April 2007 

Guidance f~r Qualify Assurance Projecf Plans. EPA QAlG-5, U.S. EPA, EPAi240IR- 
O2-OD9, December 2002 

Guidance for Q ualr"f y Assurance P!ans for Moaleling, EPA QAJG-5M, U . S. EPA, 
EPA/240-R02l007, December 2002 

~uidance cin Choostn a Samplin, .!]esi , n for Environmenfs! Data Collection 
for Use in Dev~lççr'nq a Qtralify Assurartre Project Plan, EPA QA/G-5S, U.S. 
EPA, EPAI2401R-021005, December 2002 

Guidance for Geosjafîa! Da'fa Quaiify Assurance Project Plans, EPA QA/G-5G, 
U.S. E PA, EPN24OlR-03/003, March 2003 

Guidance on Quality Assurance for Environmental Technqjqgy Desi~r~. 
Çvnsfruction and Qpera#ic►n. EP1 CIA/G-1 1, U.S. EPA, EPA124O/8-051OO1 , 
January 2005 

Remedial Altarna#ive Evaluatio-n, Remedy Selection, and Proposed Plans 

Ohio EPA uidance 

Procedures for Eya!uaflon of Response Acfion Aiterna'fives and Remedy Seleclr'on 
for Rerrredia! Resoonse ,Procrarn Sr'fes, Ohio EPA DERR, Policy QERR-OO-RR-01 9, 
Revised S e ptern be r 14, 19 

U.S. EPA & Other Guidance 

Key Princiii1es of Remedy Selection, U.S. EPA website 

Role of the 8aseline Risk Assessment !n Suterfurìd Remedy Se1ectfon Decisiorisx 
U.S. EPA, OWSER Directive 355.D-3O, April 22, 1+$~1 
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Ohlc EPA DERR Remedial Respcnse Prcgram 
~enerai uidance and Reference List fcr SOlVs and Orders 

A Guide to Principal and Lovv lei'el U.S. EPA, OSWER g380.3- 
O~FS, November 11 

Seleetirr a Corrrhined Response Action Approach for N,ancorrliçuous CECPLA 
Fecililies, toEçpedife Cleanups, U.S. EPA, OSWER airective No. 9355.3-14FS, 
April 12 

Land Use in the CERCLA Remed seleçtion Process, U.S. EPA, OSVIJER Directive 
No. g355 .7-D4, May 25, 1 ~95 

Co vrdin e flon be tv~re en RCRA Corre cli i'e A ctiori ar~ dClasure a n dCER CLA Site 
Aciivlties, U. S. EPA, September 24, 1 g~~ 

The Role of Cost in the Superfund 14emedj' Selection Process, U.S. EPA, EPA 
54O/F-I01 8, September 19~~ 

Rules c Thumb for Suçerfund Perrred' Selection, U.S. EPA, EPA 540-R-~7-01 3, 
August 17 

A Guide to Pre rin Superfund Proposed Plarrs, f~'e~c~rds of f~e~r'si~~r. and Other 
Rernedy Selecfi~n Decision Documents, U.S. EPA, EPA 540-R-g8-031 , July '1 

Remedial Design and Remedial Action (RD/R.A) 

General RDrRA Referen c e$ 

Ohio EPA Guidance 

slele of Ohio Model Statement of Work for J4`ernediel Desiun and Perrrediel Acfion, 
Ohio EPA DERR, August 30, 2004 

U.S. EPA & Other Guidance 

Remedial aeg~gnlRemedial Action Handbook, U.S. EPA, EPA 540/R-g51059, June 
1 gg~ 

Guidance for Scopirr the Romedial Desii,n U.S. EPA, EPAf54OlR-g5i'025, March 
15 

superfurrd Post-Construction CornpIe t1on: A n O verviei'v U.S. EPA, EPA 
540iFiO1ioog, June 2001 
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Ohia EPA DERR Remedial Response Program 
General Gutldarrce and Reference Liat for 5DWs and Orders 

Bioremediation 

u.s. EPA Other Guidance 

Ccst and Performance Re,ertinci for !n Situ Biaremediafien Technoioçjies (Finj, 
The Interstate Technolcgy and Regulatory Cooperation (ITRC) Work Group In Situ 
Bioremediation Technical Task Team in partnership tt'ifh the Bior+emadiatien 
Consortium of the Remedfation technology Development Forum, December 1 97 

Interstate Technylorj y and Reulatory Cooperation t(ifork Group (I TRC lri Situ 
Bioremediation W~riC Teamt  Cioure c,riferie Focus Group EY-~7 Report (Finaij, 
March 3, 19 

General Protocol for Dernonstratierr of !n Situ Bioremediation Teehnolcçjies 
fRevised Finai~,  The Interstate Techn oiogy and Regu f atary Cooperati en (ITRC) 
1Nork Group, InSitu Bioremediation Work Team, September 1, 18 

Ground Water lssue: trr-Situ Bioremediation of Contaminated r-ound Wa#er,  U.S. 
EPA, EPA/54OIS-~2/O03, February 12 

Overviet'v of In Situ Bicretnediation of Chiorinated Ethene DNAPL Source Zenes, 
The Interstate TechnQlogy and Regulatory Council (ITRC) Bioremediation of 
Dense Nonaqueous Phase Liquids (Bio DMAFL) Tearn, E1ODNAPL-1 , October 
2005 

In Situ Bioremediation of Chlorinated Ethene: D1UAPL Source Zones, The 
interstate Technology & Regulatory Council (ITRC) Biorernedïation of DNAPLs 
Team, BIODNAPL~3, June 200~ 

~reen and Sustainable Reniec!la f1ot? 

U.S. EPA Other Guidance 

Superfund Green Remediation,  U.S. EPA webpage 

Superfund Greeri Remediation S#rateqy,  U.S. EPA, September 2010 

Green and Sustainable Remediation: State of the Science and Practice, The 
Interstate Technology Regulatory Council (ITRC) Green and Sustainable 
Remediation Team, GSR-1, May 2011 

Green and Sustairiab!e Remediation: A r'raetical Framevaork,  The I nterstate 
Technology & Regulatory Council (ITRC) Green and Sustainable Remediation 
Team, GSR-2, May 201 1 
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Ohio EPA DERR Remedial Response Program 
General Guidance and Reference List for SOWs and Orders 

Ground I'ifater 14emediation/Rest'oration 

U.S. EPA & Other Guidance 

Guidance for Remeciia! Actions for Contarrunated Ground Water at Superfund 
Sites, EPAI54O1G-58/003, December 1988 

General Methods forffemediai Operation Performance Evaluations, U.S. EPA, 
EPAI~O0IR-92/OO2, January 1992 

Ground Water issue: ctremical Enbarrçernents to Purnp-and-Treat Remediation, 
u.s. EPA, EPA154O1S-921OO1 , January 1992 

Considerations in Ground-Water Rerrrecliation at Superfund Sites and RCRA 
facilitfes --U~dat~, U.S. EPA, O111iSER Directive No. 9283.1-O~, May 27, 1992 

Guidance for Evaluati'n the Technical irrrpractieabiiity of Ground Vi/ater 
Restoration (Interim F1nai). U.S. EPA, EPA/540-R-93-080, OSWER Direetive 
9234.2-25, September 1993 

Methods for Monitorinc Pump-and-Treat Performance, U.S. EPA, EPAI~OOIR- 
94r1 23, June 1994 

Pump-and-Treat Ground-Water Remediation: A Guide for Decision Makers and 
Practitioners, U.s. EPA, EPA1~251R-95lO05, July 199~ 

Presumptive Response Strateg and Ex-Situ Treatment Technoioqies for 
Carrtaminated Ground Water at CERCLA Sites fFina! Guidance), LJ,S. EPA 
54O1P-9/O23, October 199~ 

Use af Alterrrate Concentration Limits (CLs) in Superfund cieanups, U.S. EPA, 
OWSER 9200.4-39, July 19, 2005 

Reccrr7mendations from the EPA Ground Water Task Force, U.S. EPA, EPA-500- 
R-07-OO1, December 2007 

C1e,rification of OSWER's 75 Technical 1rnpracilcabilit Waiver Pci1iey, OSWER 
Directive #9355.5-32, September 'I 9, 201 1 

Hazardous Waste Treatment and Sta'bïlizafiorr/Sorr'afifica#xan 

U.S. EPA & Other Guidance 

Handbook for Stabilization/Saiidl~'ieation of Hazardous Wastes, U.S. EPA, 
EPAI54O12-8~/001, June 198B 
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A Com~endiurrr of Technoiogi'es Used in the Treatment Qf Hazardous Wastes, U.S. 
EPA, Ef' 25/~-871Oi 4, September 187 

Stabilr'zation~'Sy1idi~~cation of CERCLA and RGRA Wastes Ph ''sicei Te~ts, 
Chemical Testlnj Procedures, Technolov Screentng and Field Actfvitr"es, U.S. 
EPA, EPAJ625IB-89/D22, May '1 ~89 

!ncineratian 

U.S. EPA & Other Guidance 

Hazardaus Waste Combustion, U.S. EPA webpage 

Handhoak -Guidarace on Settincj Permit Conditions and Repartinj Tria! Burn 
Results - Volume li of the Hazardous Waste IncineraÍion Guidance Saries, U.S. 
EPA, EPA(25J~-f01 9, January 198 

HandbQök y Hazardous Waste Incineration iUleasurernen# Gurace J"Ulanual - 
Yolume iJP of the Hazardous Waste i.ncineratao.n Guidance Series, U.S. EPA, 
EPA/~25/~-8~1O2 1 , June '1 

¡-I.~ndbaok - Qua1it' Assaurarxce/Qualitv Control (QA/'QC~ ~rocedures for IHazardous 
Waste irrcinaration, U.S. EPA, EPAV~25I&-l023, January 10 

In-Situ Chernîcal c»idatïan 

U.S. EPA Dther Guidance 

Technical and J4eçiuiatory Guidance for In Situ Ghernr'çai Oxidation of 
Contarninated Soi! and Grcunth'rater 'Secorrd Edition),  The Interstate Technology 
& Ra~ulatory Council 1TRC) 1n Situ Chemica1 Oxiclatìon Team, January 2005 

rnRSr'tu CfrernicaC Oxidation En_r~r`r~eeriri Q lssue, U . S , EPA, E PAl~001R-0~fO72 , 
August 2O0~ 

Non-Aqueous Phase Uquìd (DNAPL, LNAPL) Rerrtedia#lon 

U.S. EPA & Other Guìdance 

Evaluating Natural Source zone D.epietion at Sites with LNAPL, The Interstate 
Tethnotogy & Regulatory Council (ITRC) LNAPLs Team, LNAPL-'1, April 2001 

DNAPL Source Reductiön: Facing íhe Chalien, lnterstate Technology & 
Ragulatory Council (ITRC Dense Nonaqueous Phase Liquids Team, DNAPLs-2, 
Apri! 2002 
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Ohio EPA DERR Remedial Response Program 
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Technical and Reaciulalor~r Guidance for SurfaclanflCosek'ent Plushrn ef D1VAPL 
~ourçe Zanes, The Interstate Technology Regulatory Council ITRC} Dense 
Nonaqueous Phase Liquids Team, DNAPLs-3, April 2003 

The DNAPL Remediation Ghallencie: Is There a fer ~vurca Depletion?, U.S. 
EPA, EPA/~00IR-O311 43, December 2CC)3 - - 

Strate ies for Monrtorlrr,~~ the Performance af DNAPL Scurca Zorra Remadles, The 
Interstate Technology Regulatory Council (ITRC) Dense Nonaqueous-Phase 
Liquids Team, DNAPLs-5, August 2004 

DNAPL Rerrredialicn: Salected jcts I'Vhare Reiulator~ Çlosura Goals Have 
Been AcIri'e'ed, U.S. EPA, EPA 542IR-0~I008, August 200~ 

Evafuatitici LNAPL Rarnadia! TechnoIegJes for Achievft~fr~ject Gcals, The 
Interstate Technology Regulatory Council IITRC1 LNAPLs Team, LNAPL-2, 
December 2009 

lrate~rated DNAPL Siie Sfraleg k, The Interstate Technology Regulatory Council 
(ITRC) Integrated DNAPL Site Strategy Team, IDSS-1 , November 201 1 

PCB Remediation 

U.S. EPA Other Guidance 

Guidance on Pemediaf A ctlens fcr Sui erfun dSifes ivith PCB Cenfamination,  U . S. 
EPA, EPAI54cIG-g01007, August 'I 90 (Please note: After EPA's OfiFice of Solid 
VVaste and Emergency Response issued "Guidance on Remedia! Actions for 
Superfund Sites vvith PCB Contamination" OS IlI'ER Diracti ve 9355. 4-0 1 (August 
1991J), the Ašiency  published a final rule under the Texic Substances Ccntrol Ar! 
(TSCA) that amended exr'sting regulatiarrs govarrring PCBs (see 40 CFR Part 71). 
The regcrlaliorrs are controlling lega! authority and any pe!icy dr"scussion in the 
OS VVER Directives that is not consistent vvrrth tncse regulallons shou!d be 
disregardad.) 

En c~inaarin Issue: T"echno1qgy Allernatives for the Remediation  af PCB- 
Cantaminatad Ser"l and Sediment, U.S. EPA, EPAI5401S-~3150~, October 13 

Perrrreable Reactive Barriers 

U.S. EPA Other Guidance 

Interstate Techno1oçy Reciulatort Council, Permeable Reactive arrrers 'PRBsJ 
Documents and Trainin~ Ccursas 
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Ohio EPA DERR Remedial Response Program 
General Guidance and Reference List for OWs and Orclera 

ßac~uIatory Guidanre for Perrrreeb~e ReactiL'e Barriers Desiqried to Rerrradfate 
Inorganir and RadionuclLde Contamination,  Interstate Technology and Regulatory 
Cooperation (ITRC) Work Group, Permeable Reactive Barriers Work Team, PRB- 
3, September 199 

Requlatory Guidance for Permeable Barriers !]esi~r~e~1 to Remediate ~~~~rirra~ad ,  
ìventst  lnterstata Technology and Regulatory Cooperation (ITRC) Work Group, 

Permeable Reactive Barriers Work Group, Second Edition, PBW-1, December 
i ggg 

Desicin Gur.dance for ApDlicatiori  of Pernieable Reacfrya Barriers for Grouradvrater 
Remediation FinaI~,  prepared by Eatteile, Columbus, Ohio for the Air Force 
Research Laboratory, Tyndall Air Force Base, Florida, Contract No. FOB37-95-D- 
~O04, PBW-2, March 31, 2000 

Earrrreahle Reactit'e Barrier: TechncIQqy iJdate, Tha lnterstate Technoiogy & 
Regulatory Council (1TRC), PRB; Technology Update Team, PRB-5, June 201 1 

Phytonemediation 

U.S. EPA & Other Guidance 

Ph'toremediafion Resource Guide,  U.S. EPA, EP'A 542-B-9~-003, June 1999 

Introduction to Phylorernediatron,  U.S. EPA, EPAJO01R-9911 t77, February 2000 

Ground Water Issue: Ph yTorernediatr'yn of Con tamina ted Soil and Ground Water at 
Hazardous Waste Sites, U.S. EPA, EPAI54O/S-01I500, February 2001 

Sad!m an t Remediation 

U.S. EPA Other Guidance 

Principfes for I4anajin_ Corrfamrnated Sadirrrant Risks at Hazardous I/Vaste Sltes, 
U.S. EPA, OSWER Directive 9285,O8, February 12, 2000 

Contaminated Sediment Rerrredlaticn Guidance for Hazardous Wast Sites, U.S. 
EPA, EPA-540-R-05-01 2, December 2005 

Corrtarnrt~atad Sediments Remediallarr — Remedy Selection for Contaminated 
Sediments, The Interstate Technology Regulatory Council (ITRC) Contam~nated 
Sediments Team, CS-2, August 2014 
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soi! Remealiation 

U.S. EPA & Other +Guidance 

Handboak on In Sifu Treatment cf Hazardous Vt/aste-Coniarrrinaiad Soils, U.S. 
EPA, EPAi540i2-90i002, January 1990 

Technrcal and Ra~ulafor' Guidelines for SoilWasfci (FnalL Intarstata 
Technology and Regulatory Cooperation (ITRC) Work Group Metals in Soils Work 
Team, Soil Washing Project, December 1 9~? 

Soi1 Vapor Extractfon, Dual Phase Extraction, and Afr Sparging 

U.S. EPA & Other Guidance 

Ground Water Issue —Evaluatian of Sorl Vantinci Applicatiorr,  U.S. EPA, 
EPA/540/S-92/004, April 1992 

Analsis cf Selected Enhancarrrants for Soi1 Vapor Extraction,  U.S. EPA, EPA-542-
R-97-007, September 1997 

Ground Water !ssua: Steam Injacilora for Soi! and Aciuifar Remediation, U.S. EPA, 
EPA/540/S-97/505, January 1998 

Innovative Sfta Ramadion Techrtoloci Dasiçtri and A~plicatior~, Volume 7: 
Vacuum Extraciion and Air Sparciinçi, U.S. EPA, WASTECH and the American 
Academy of Environmental Engineers, ISBN 1-8837~7-23-7 (also EPA 542-B-97- 
01 0), May 1998 

Soi! Vapor Extracfiorr and Bi'oventirrçt —Ençtiriaarrng and Dasiçtn, U.S. Army Corps 
of Engineers, Enginear Manual EM 1 1 10-1 -4001, June 2002 

Enhanced Attenuation Tachnolocjias: Passive Sofl Va~or Extraction, prepared by 
GSI Environmental Inc. for the Savannah River Natlonai Laboratory, Aiken, South 
Carolina, SRNL-STI-2009-00571 (Rev. 1), March 2010 

Radioactive Site Remediation 

U.S. EPA Other Guidance 

Assessment of Tachnola~ias for the Rerrradiation of Radioacfively Contaminated 
Suparfund s1fas, U.S. EPA, EPAI54OI2w9010O1, January 1990 
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Thermel Desorptlon 

U.S. EFA Other Guidance 

Technrcal Reguirements for On-site Loifi' Temperature Thermai Treatment cif Ncn- Y i 

Hazardous Soils Contaminated with Petr°oleum/Coa1 Tar/ Plant Wastes (Finl1, 
The Interstate Technology and Regulatory Cooperation (JTRC) Low Temperature 
Thermal Desorption Work Team, Final, May 199(3 

Grour?d INater lssue: How Heat Can Enhanoe In-situ So11 and Aguifer Remediation: 
Important Ci7emica! Prqpertres and Guidance cirì ChoosEnçj lhe Appropriate 
Techn! ue, U.S. EPA, EPA154OIS-971502, April 1997 

Techn1ca1Reciuirernen#s for On-Site Thermal Desorption of Soiid Media 
Contamlnated with Hazardous Chlcir!nated Saivents (Finai) , The Interstate 
Tethnalogy and Regulatory Cooperation (ITRC) Work Group, Low Temperature 
Thermal Desorptíon Work Team, September 1997 

T~chr~ic~1 Guidelines for On-Site Therrn~l Desorption of Solid Media Contaminated 
and Low Level Mi~ed Waste Contamirrated with Mernunr and/or Hazardous 
Chlorinated Orcjanics (Final), The lnterstate Technology and Regulatory 
Cooperation (ITRC) Work Group, Low Temperature Thermal Desorption Work 
Tearn, September 1998 

Remedial InvestigatlonlFeasibility study (RI/FS) eneral uidance 

Ohio EPA Guidance 

Generic Statemenl of Work for Çonaiuctinçi Remedfal In vestiqatiora and Feasibilit' 
Studies, Ohio EPA DERR, September 200(3 

U.s. EPA Other Guidance 

Guidance for Condu'.ltn Rerrredia11nvestrations and Feasihilit Studies Under 
CERCLA (Ir,terim Fina1), U.S. EPA, EPAI54OIG-89I004, October 1988 

Getting .Ready: Scoping the Ri/FS, U.S. EPA, CERCLA Orientation ancl RilFS 
Training (#116): Module 4 

Scopers Notes An RlIFS Costing Guide, Brinc~irrqj a uarll' Rl/FS On Time and 
Within Budget, U.S. EPA, EFA/5401G-901002, February 1990 

A (3uLde to Developing and Docurnent{nçj Cost Esltrnafes burr'r?g the Feaslhility 
~~ U.s. EPA and U.S. Army Corps of Engineers, U.S. EPA, EPA 540-R-00-002, 
July, 2000 
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RCRA Facilìty Investigation and Corrective Action 

U.S. EPA Oth~r Guidance 

Raion 5 RCRA Corre~tive Açtion,  U.S. EPA 

RCRA Policy and Guidance On-Line Resources, U.S. EPA 

RCRA çorrective Actian Plan, U.S. EPA, OSWER Directive O2.3-2A, May 14 

RCRA Facr'1iti' Invasti~ation (RF1 Guidance fnterirn Final~, Volumes 1-11/, U.S. 
EPA, EPA 53O/SvlI--O31 , May 

Fact Sheet #2, +Exoactatian for Final Ramadies at RCRA Corractii'e Actr'on 
Facilities,  U.S. EPA, March 2000 

Fact Sheet #3, Final Ramady Salactivn for Results-Based RCRA Correctiva Action, 
U.S. EPA, March 2t0O 

RCRA 1'Vasta Sami11nçj Draft Technical Guidance Plannini, lmcfernentatiarr. and 
Assessment,  U.S. EPA, EPA 530-D-02-002, August 2002 

Gu1danca for Marritcirin at Hazardous I1/asta Sitas: Framevvork for MonitcirinQ Plan 
DavaEo,imant and !mí.larnerrtation,  U.S. EPA, OSWER Directîva No. 355.4-28, 
January 2004 

Handbook of Groundwater Protection and Cleanui Policies for RCRA Corrective 
Action, U.S. EPA, EPA530-R-04-030, April 2004 

Consistent 1rn~lerrrantation of the FY 13 Guidance on Tachnical 
lrnjracticabiliti' of Ground-'tfatar Restoration at Superfund Sites,  U.S. EPA, 
OSWER 2O0.4-1 4, January 2005 

Risk Mana emant Strata a • for Correcti ira A ctionProfacts, EPA Raciion 5 RCRA 
Procjrarn,  U.S.EPA Regíon 5 Waste Pesticides, and Taxics Division, May 2005 

Statistrcal Analysis of Ground v'ratar Morr%to Data at RCRA Facilr'tias (Unr'~iad 
Guidance , U.S. EPA, EPA 5301R-o9-007, March 200~ 

Regional Screening Levels and Removal Management Levels 

Ohio EPA Guidance 

+~~a of (J. ~. ~I~A's f~a~iar~al ~cra~rrir~~ Lavels as ~cr~ar~ir~~ Valu~~ ir~ 1~urr~ar~ . 
Health Rr'sk Assa~smants. Ohio EPA DERR, August 2OO~ 
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U.S. EPA & Other Guiciance 

Reqional Scraanlni Levels (RSLs], US, EPA webpage 

Reçiorra114arnoval Manacerrrent L.evels for Chernicais (RMLs), U; S. EPA wehpage 

Soil Screaninç Gui+dance: User's Guíde, Second Edition, U.S. EPA, EPAl540IR- 
9~IO1 8, July 199 

Suíp1emantal Guidance for DavaIoring SoiI Screeni,q vels for Superrund Sites, 
U.S. EPA, OSWER 9355.4-24, December 2C)02 

Guidanre for Dei'eloptnç Ecota~ica! Soil Screaning Levels,  U.S. EPA, OSWER 
Directive 9285.7-55, November 2003 (Revised February 2005) 

5ite Assessrnent (or InsPec#ion), 5ampllng, Monitoring and Field 5creanlng 

Ohio EPA Guidance 

Technica! Guidance Marwa1 for Hydroçeo1o~rc !nve$tiçations and Ground Water 
Morìitorinç Pro, r~ ms,  Ohio EPA Division of Drinklng and Ground Waters 

Petro!aurn Contaminated Sites Guidance Documerrf for Emarçancy Response 
Actr'ons, Ohìo EPA tERP, March 2005 

U.S. EPA & Other Guidance 

Visual Sarnp.linç Plan (Version 7.2), U,S. Department of Energy webpage 

Culdanca for Conducç Remedial !rivestiçatians ar~r!Feasrbilrty Studies Under 
CERCLA (/nterim Fina1~, U.S. EPA, EPAIS4DIG-8g/004, October 1988 

yperfund ,Graund ¼'ater lssue: Ground Water Sarrt~Iinç for Metals Arra(y, U.S. 
EPA, EPAf540l4-89/001, March 1989 

A Rationale for the Assessment of Errors in the Sam~ir'riç of Soils, U.S. EPA, 
EF"A1~OO14-90/O1 3, July 1990 

Compenclium of ER7" Soi! Sariplrn end Su►face Geophysrcs Procec1ures,  U.S. 
EPA, EPA!540IP-9'1/00~, January '1991 

Gur'dan~~ for Perforrrrrnç Prelirninary Assassrnents Under CERCLA,  U.S. EPA, 
EPA/5401G-91 101 3, September 'f 991 

Mu1ti-Me,dla investlçjetion Manuai,  U.S. EPA, EPA-330/9-89-003-R, Revisecl March 
1992 (Note, this ciuidance document re~laces SW-84 for field sarn~lìng pratocol) 
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Guidance for Parforrrririg Site inspections Under CERCLA flrrterirn Finai),  U.S. EPA, 
EPA54O-R-92-02 "I , S eptem ber 1992 

Hazard Ranirirçj ~ysterrr Guidanoe Mßnuai,  U.S. EPA, EPA 540-R-92-O2~, 
November 1992 

Ground Water Issue: Low-Flow (AAnimal Drawdown) Ground-Water Satnplin~ 
Procedures, U.S. EPA, EPA/540/S-95/504, April 199 

Multi-State Evaluation of An Expadited Site Characterization Technaioa y: Site 
Char'ao#arizatiorr and Arraiysis Penetrometer Syst+em Laser-Induced Fluorescence 
(SCAPS-LlF).lNestern Gawernors' Assocfation DOIT Enitiative, Interstate Technology 
and Regulatory Cooperation (ITRC) Work Group Cone Penetrometer Task Group 
Report, May 199~ 

Chapter lI.• DireGt Push Techrrolociies. from Fxpedited Site Assessment Tools For 
Underciround Storacie Tank Sites: A Guide for Ragulator,  U.S. EPA, 51 0-B-97- 
00 1, March 1997 

Field A nalytioal and Site Characterization Techrioloqles -- Surnmary of Appiioatrorrs, 
U.S. EPA, EPA--542LR-97-01 1, November 1997 

Multi-State Evaluation of the Site Charac~erizatiori ar~d ~1r~ai~sis Penetrometer ..~ 
System Volatlle orgarriG Cornpourrd ScAPS-VoC) Sensing Technoioqies (Final), 
The lnterstate Technology and Regulatory Cooperation (ITRC) Accelerated Site 
Characterizatlon Work Team, December 1997 

Reciuirements for the Preparation of Sarnplinj arid Analysis Plans,  U.S. Army Corps 
of Engineers, Engineer Manual EM 200-1-3, February 2001 

Methods for Coilection, Stora~e and Marripulatiorr of Sadiments for Chemical and 
ToxiooloqioalAnalyses: Technical Manual. U.S. EPA, EPA-823-B-01-002, October 
2001 

Grouna► Water Sampllnq Gurdelines for Superfurrd and RCRA Fra/ec# JUiana_gers, 
Ground Water Forum Issue Paper,  U.S. EPA, EPA 542-S-02-001 , May 2002 

A Compendium of Chemicai. Ph ysical and Bioio ,ciicai Methods for Assessinq and 
1Vlonr"toring the Reme+diation of Dontaminated Sediment Sites1  U.S. EPA, EPA 
Contract No. 8-W-99-O33, Work Assignment 4-20, prepared by Battalle Memorial 
Institute, February 2003 

Ground Water Sarnp iing and Mon it oring Usin o Dir-e ct Push Te chn olo gies,  lJ . S . 
EPA, 540/R-04/005, August 2005 
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Field Portable Ra y Fluorescence S ctrQrrjirr~ for the Determinalicn of 
E!en7enta/ Concentrations ¡n Soil and Sediment, I.l.S. EPA, S111l-846 Method 6200, 
February 2007 

lncremental Samprrrrçi Methodqlpg~r, The lnterstate Technology Regulatory 
Council incremen#aI Sampling M+ethodolra9y Team, ISM-1 , February 2C) 12 

Ground Vi/ater lssue: Ground Water sam le Preservcn at lrt-Sifu Ghemica! 
Oxidation Sites Recommended uideli'nes, U.S. EPA, EPAI600/r- '121049, Au g u st 
2012 

Treatability Studies 

U.S. EPA Other Guidance 

Guide for Conducfrnj Treatability Studies Under CERCLA: Aerobic BiQdegradaticn 
P~rriedy screening Irrlerim Guidance~, U.S. EPA, EPA154O 2-91 013A, July 1991 

Guide for Conrlucting Treatabilit Sludies Under CERCLA: Soil Vapor Extraction 
~lnterirn Guidance), U.S. EPA-, EPAl54C)/2-9'1l01 gA, September 1991 

Guide for C+anducfinç Treatabil1#y Studies Under CERCLA: Soi1 Washinq (lnterirn 
Guidance), IJ.S. EPA, EPA/54012-91/020A, September 1991 

Guide for Conductirig TreatabilTh, Studies Under CERCLA: CIemrcat 
Dehalo~ ec~n~tlon, U.S. EPA, EPA/540/R-92IO1 3aa  May 1992 

Guide for Conductin Treatabrlity Studies under  CERCLA: Therma1 Desorplr'on 
Remecy Selection Lnterim Guidance), U.S. EPA, EPA/540/R-921074A, September 
1 992 

Gu'ide for Conducflng 7'`reatabi1ity Studies Under CERCLA (Final), U.S. EPAa 
EPAI540IR-92l'O71 a, October 1992 

Guide for Conducting Trea#ability Studies Under CERCLA: Biodeçjrada#ion Pernedy 
Selection (lnterim Guidanc), U.S. EP'A, EPA/540/R-93/51 9a, August 1 993 

Triad Approach iThis inlrîcate process is best utilized at rund-!ead sites vs'lth technical 
assistance from U.S. EPA.~ 

u.S. EPA & Other Guidance 

The Brownfields and Land Revrtali~atiora Technolqçjy Support Center,  U.S. EPA, 
Argonne National Lahoratory, and U.S. Army Corps of Engineers webpage 
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Triad Resource Center, U.S. EPA webpage 

sumrnary of Iha Tria+d A,pproach,  U.S. EPA, Deana M. Crumbling, Office of 
Superfund Remediation and Technology Innovation, March 25, 2004 

lm~r~g sampJin_g. Anatysls and Data Manaqement for Site 1nUesfiqation and 
Cleanup,  US. EPA, EPA-542-F-04-ö0'1 a, April 2004 

Use of Dynarrric Work sfrale~ies Under a Triad Approach for Site Assessment and 
Cleanup — Tachnalo BuIIati'n,  U.S. EPA, EPA 542-F-05-008, September 2005 

Advancinq Best lUlanaqamerrt Practices: Appiyincj the Triad Approach in the 
sij~arfun dProqram,  U . S. EPA, OSWER-9200.1-55, September 1, 2006 

Demonstrations of Method AppIfcabilily under a Triad Approach for Site 
Assessment arrd cI{eanup - Tachnotogy ßulletin,  U.S. EPA, EPA 524-F-08-006, 
August 2008. 

Triad !ssua Paper: Llsinci Geoph ysical Tools to DavaIop the Conceptual Site Model, 
U.S. EPA Office of Solid Waste and Emergency Response, 542-F-08-007, 
Decem ber 2008 

ßest Manaqement Practices: Use of Systematic Project Plannrng Under a Triad 
Approach for Site Assessment and cIeanup,  U.S. EPA, EPA 542-F-1 O-O'1 O, 
September 2010 

Vapor lntrusion 

Ohio EPA Guidance 

Recommendations Raqardinq Response Action Levels and Tirrreframes for 
Cornmon ÇontamirïanIs of Concern at Vapor InIrusfon siles,  Ohio EPA DERR, 
Au g u st 2016 

Sample Collection and Evaluafion of Va~or Intrusion to lrrdoor Air for Remedial 
Response arrd Volurrfary Actlon Programs (Guidance Docurne),  Ohio EPA DERR, 
May 2010 (NOTE: this dncument is currentl under revision,  please refer to the 
documents under "Principal Vapor intrusion Guidance: U.S. EPA" beIow.~ 

F'rincipat Vapor lntruaion uidance: u.s. EPA 

Var~or lntrusr`ori: EPA Technicai Guidance and Tools Prepared to Suppo Guid'ance 
D'atrelopmanl,  U.S. EPA webpage 
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~S WER T~clanicai Guido for Assessinç and Miti afirr #h Va uor lntrusion Path uva 
from Subsurfacc Varor Sources to indoor , ~ir, U.S. EPA, Publication OWSER 
g200,2-1 54, June 201 5

 

Tethni+ca! GuicJe for Aciclressinçj PetroieWrn Va ~or Intrusion at L.eakin~.i Underiro~.~~ 
Storace Tank Sites, U.S. EPA, EPA 51 O-R-1 5-001 , June 201 5 
Yappr Intrusion Screcnr ls (1i$L, Caicuiator aricl User's Guide, U.S. EPA, 
May 2014 

5u~~or~~r~~ Vapor l~ntru~~~r~ Guidance: U.S. EPA ~ Other - 

Petroleum /a or lntrusion: FundarnentaJs of Screeninç, inwe~ti afion. and 
Maraaarnent, Jnterstate Technvlragy Regulatory Council (ITRC) webpage 

Vajor 1ntrusion Pathvay: A Practical Guideiirre, interstate Technology Regulatory 
Council (ITRC) Vapor Intrusion Team, January 2007 

¥apor Intrusion P~thy: investi~atiis Ai~roaohes for Tyj~icai Scenarios A 
Suj~iement to Va~or 1ntrusion Pathv'a': A Practical Guldclr"nej,lnterstate 
Technology Regulatory Council (ITRC) Vapor Intrusion Team, January 2007 

lndoor Air Vapor Intrusion Miti.ation ADliroachas, U.S. EPA, EPA/~00IR-08-1 15, 
October 2008 

ßack round Indoor Air Concentrations of Voiatila Cr anic Com ounds in North 
Amarican Residancas 1 99Li 2OO5~: A Corrrpilation of Statistics for Assassirrì Vapor 
Intrusion, U.S. EPA, EPA 530-R-'i 0-D0 1, June 2011 

Concaptual Site Model Scerrarios for the Vap~r lntrusion Pathvv'ay, u.s. EPA, EPA 
53O-R~1 O-003, February 2012 

EPA 'S Va or Intrusion Database: E'aluation anci Charactarization of Attanuation 
Factors for Chiorrrrated Volafilr Qrg~nic Cornpour~~~ and Residantiai Buiidins, 
U.S. EPA, EPA 530-R-10-002, March 2012  

3-D iUfodeiirr_ ofA~rabic Bioda~ri dation of Patro!eum Vaiors: Effact of Buiidinì 
Ar~a Si~e On yìcn Concentration 8e1~~ ~he Slab, U.S. EPA, EPA 51 0-R-1 3- 
002, June 2013 

Petrolaum Va~or Infrusion — Pundarrranta1s of Scre, enin çì. in ve~ti.jation. an d 
11~ar~a amar~t, Interstate Technology Regulatory Council (ITRC) Petroleum Vapor 
fntrusion (PVI) Team, October 2014 
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11Vaste Management and Site Decontamination/Control 

Ohio EPA Guidance 

Closure.Pl,an Review Gufdance for RCRA Facililies, Ohio EPA Division of 
Hazardous Waste Mana~ernant, October 2009 

U.S. EPA Other Guidance 

~uide for Decontaminating B'urldings, Structures. and Eçuiimenl at Sui'erfund Sites, 
U.S. EPA, EPAIEiOO12-851028, March 1985 

Handbook - Dust Ccnlrol at Hazardous Waste Sites, U.S. EPA, EPA/540/2-85/003, 
November 1985 

Marragemenl of Remediafion Was(e Under RCRA,  U.S. EPA, EPA53O-F-98-02E, 
October 1998 

Vtila te rQu a f i ty S ta nd a rd a 

Ohio EPA Guiciance 

Bioloical crr'teria for the Protection ofAgualic Life, Ohio EPA Division of Surface 
Water webpage 

Biolo.ciical Grileria for the Pr4tection of Aguatic Life; Vclume !: The Role of Biolcçiical 
Data in Water cualit ssessrrranl, Ohio EPA Division of Surface Water, July 1987 
(updated February 1988) 

Biolocjlcaf Driferia for the Protection of A~ualic Life: Volume 11: User's Manual for , 
Biolo~ical Field Assessment of Ohio Surface Waters, Ohio EPA Division of Surface 
Water, October 1 987 (updated January 1 988}; 2014 tfolurne 11,Updates (replaces 
201 3 updates), Volume 11 References, and Addendum to tfolurne 11 

A d d en durn to Bloloçircal Griferia for the Protection of A~ uafic L ife: Volume 11: User's 
Manual for Biological Field Assessment of Dhio Surface Walers,  Ohio EPA Division 
of Surface Water, September 1989 (updated January 1988) 

Bloloçilcal Criteria for the Protection Qf Aguatic Life: Volume 111: Standardtzad 
Biologrcal Field Sarnrling arrcl Laboratory Methods for Assassiric Fish and 
Macroinvertebrate Dornrnurrtties, Ohio EPA Division of Surface Water, First Update, 
September 1989; 2iC!14 1folurrre 111 U~dates (replaces 2013 updates) 

U.S. EPA Other Guidance 
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The Water Oualrty Standards Handbook, Second Ediflon, 2014 Update, US. EPA 

Vlfetland Delineation!Resforation and Stream Restoration 

Ohio EPA Guidance 

The Qualitative Habitat Evaluation lndex 1QHEf J: Ratlanala. Math~ds, ar~d 
Arowlicati rr, 0hio EPA Division of Surface Water, November 18 

Ohio Rapr'd Assessment for Wetlands Version (Fina1~, Ohio EPA Division of 
Surface Water, February 20C)1 

lnta~ratad ~etland ~ssas~mar~~ Pr~~rar.n, Part 4: '~e~atatlo~ Index of Btotic  ,,- .~  
1i?1egr•ity ( V!Bij and Tiared A cjuatic Llfe iJse$ (TALUs far C)hio Vifatlarad~. Ohio 
Environmental Protectian Agency C3ivision of Surface Water Wetland Ecology 
Group, Ohio EPA Te+ch nioal Report WETI2004-4, 2004 

lnteriratad Wetland Assessment Proçjram, Part 5: Biorieochernica! and H!,'droloqtcal 
fnvesfigatrorrs of Natural and Mltiriatlon ilfatlands, Ohio Environmental Protection 
Agency Divisian of Surfacê Water Wetland Eco1ogy Group, Ohio EPA Technical 
R e p o rt W ETl2 004 -5 a 20 04 

lnteçjrated Wetland Assassrnent Proçiram, Part 8: Standardized Morriforinçj 
Protocols arid Performance Standards for Wetland Creation. Enhancement and 
Restoration, Varsi+on l.O, Ohio Env{ronmental Protection Agency Division of Surface 
Water Wetland Ecology Group, Ohio EPA Technical Report WETl2004-~, 2004 

1►atecjrated Watland Assessrnant .Procirarrr, Part ': Arnphibian Indax of Biotic 
Intagrr't !AmphiBl). for Ohio Watlands, Ohio Envîronrrrenta# Protection Agency 
Division of Surface Water Wetiand Ecofogy Group, Ohìo EPA Technical Report 
v1iET/2O04-7, 2004 

1ritegrated Watlarrd Assessrnent Prociram. Part : Fiaìd Marival for the Vegtation 
Index of f3iotk lr~tegriiy for Watlands, +v l. 4,  Ohio Environmental Protectian Agency 
Division of Surface Water Wetland Ecology Group, Ohio EPA Techn ica f Report 
WETl20O7-~, 2007 

U.S. EPA & Other Guidance 

1~Vefl~r~ds, US. EPA webpage (includes information on Clean Water Act Section 
404 regulations and federal, state and local government prograrns~ 

Corps of Ençzinears Wetlands Delineation Ma,nua! £Fina! Raport),  U.S. Army Corps of 
Engineers,Wetlanrds Research Program Technical Report Y-~7-1 , January 17 
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Natiorial Guidarica t4'ater uaIit. Standards for VVaflana►s,  U.S. EPA, Appendix D of 
the Water G?uaIity Sta ndard Handhonk: Second Editian, August 1~94 

Traatmen( Wetlarrds, Robert H. kadiac and Robert L. Knight, CRCX Lewis 
Publishers, ISBN 0-87371 -~3O-1, 19 

Guidin g Princi~les for CynstrucLed Treatment Wetlands Providin for Water ualit~ 
and Vifiidlifa Habitat, U.S. EPA, EPA 843-E-OO-003, October 2000 

Channel Restoration Desiçzn for iVl~andarr' Rivers,  P.J. Soar and C.R. Thorne, U.S. 
Army Corps of Engineers, ERDC/CHL CR-01-1, September 2001 

F1ydraulic Desi~n of Sfream Restoration Proiects,  R.R. Copeland, D. N. McComas, 
C.R. Thorne, P.J. Soar, M.M. Jonas and J.B. Fripp, U.s. Army Corps of Engineers, 
ERDC/CHL TR-01 -28, September 2001 
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DEED NOTICE TEMPLATE 

THIS DEED NOTICE ON REAL PROPERTY ("Notice IV ) is made on this day of 

, 20_, by [insert the name of the titled Property Owner] whose address is 

- - - - ("Decia rant") - 

WITNEssETH: 

VVHEREAs, Declarant is the owner of real property more particularly described on the 

attached E~chibit A [requires a legal description] and identifiad as [insert iocation of 

property including parcel numbers, street address, County of _] State of 

Ohio ("the Property"); and 

WHEREAS, the Property is subject to Director's Final Findings and Orders (Orders) for 

[Choose ona: R'arnedra! Design and Remedial Action rRDIRA,"), or Remedial 

Envestrgatrori and Feasibrfrty Study ("RIIFS"), or Interim Action rlA,")] issued to [Identify 

the Raspondantj by Ohio Environmental Protection Agency (Ohio EPA) on 

--r - . A copy of the Orders may be obtained by contacting Ohio 

EPA's Division of Emergency and Remedial Response at the [Insert name of 

apprcipda ta District affïce including address and talaphone number]; and 

IVHEREAS, the purpose of the Orders is [Insert details frcim ohfectives in the Orders]. 

[ff RD/RA Deed Notice, lnserf: The final remedy is set forth ¡n the Oeclsion Document 

dated . The final remedy includes the following elements: (Identify the 

primary elemenfs of the remedy)] Please contact the [insert the name of 

Respondent/property ownerj for additional information. 



¡If applicable, may insert: 'kVHEREAS, at the time this notice ''as recorded, the 

monitoring, treatment and containment deviceslsystems depìcfed on Exhib1t B (attach 

map) are present and must not be adt'ersel,y affected. '] 

For as long as the Property is subject to the Orders as described herein, each 

instrument hereafter conveying any interest in the Property, or any portion of the 

Property shall contain a recital acknovv#edging this Deed Notice and provicling t•he 

recorcJing location of this Deed Notice upon such conveyance substantially in the 

follovving form: The real propeity describMecl herein is subject to Ohio EPA f)irector's 

Final Firialings and Orders issued on - --, 20.._ as stated in the Deed Notìce 

recorded in the County Deed Records on  _ 20 at (insert 

Iocation of the Deecl Notice (e.g.., "1Iolurne , Page  .~," or 'Document Number 

as if the same vvere fully set forth herein." 

[Name of Property Owner] 

BYi 

[Type name of authonzed signat0ryJ 

TITLE; 

DATE: 



STATE OF ) 

) SS: 

COUNTY OF } 

BEFORE ME, a Notary Public in and for said County and State, personally came 

- by  _ , its 

- - - - who acknowledged that he/she did sign the foregoing Deed 

N otice as [Choose one: owner, or authorized rapresen tatîve, or an officer of said 

campanyj and that the same is hislher voluntary act, [Insert if appiicable: and the 

voluntary act of said company]. Iri testimony whereof, I have subscribed my name and 

affixed my seal on this of — - - , 20 . 

NOTARY PUBLIC 
My commission expi res : 



APPENDD E 

ENVIRONMENTAL COVENANT 



To be recorded with Deed 
Records - ORC 31 7.O~ 

ENVIRONMENTAL COVENANT 

This Environmental Covenant is entered into by [name a11 Owners of the Property 
and Holders] and the Ohio Envirenmental Protection Agency röhio EPA") pursuant to 
Õhio Revised Code ("ORC") 5301.80 to 5301.2 for the purpose of subjecting the 
Property described herein ("the Property") to the activity and use iimitatiens set forth 
herein. 

This Envircnmantai Covenant requires current and future Property owners to meet 
certain requirements, inciuding, but not limited to: 

• Comply with the activity and use limitations given by paragraph 5 that: [Plain 
language summary of the activity and use limitations in paragraph 5]. 

• Provide an annuai compliance report to Ohio EPA by [enter Day Manfhj of 
each year, as raquired by paragraph , describing that the Property 
continues to be used in compliance with the activity and use limitations. 

• Give notice to new property owners (also known as "transferees") upon 
conveyance, as required by paragraph 1 G, of the activity and use limitaticns 
and the recorded location of this Enviranrnentai Covenant. 

• Notify Ohio EPA within 10 days of each conveyance, as required by 
paragraph 1O, of the property that was ccnveyed and new owner's contact 
information. 

WHEREAS, the Property is owned by [name of Owner], who resides or is iacated at 
[address or lecatr'on cf owncr]. 

WHEREAS, the remady for the Property includes the activity and use limitations set forth 
in this Environmental Covenant. 

WHEREAS, the actMty and use iirnitations protect against exposure to the [hazardous 
substances / petroleum / hazardous substances and pefroleum] in [soil / ground water / 
soil and ground water, or describe other affected media] on or underlying the Property. 

[WHEREAS, the Property is the subject to an operation and maintenance (O&M) 
agreement that provides for a central management entity to oversee engineering controls 
to maintain site pratecliveness.1 



Envir~nm~ntal Covenant fEC Template, May 218J 
Pag 2 

Now therefore, [name of each o~vner and Holder other than o~ner, if any] and 
Ohio EPA agree to the following: 

't . Environmental Covenant. This instrument is an envìronmentaI covenant 
developeid and e~ecuted pursuant to ORC 5301 to 5301 .~2. 

2. Pro er~ . This Environmental Covenant concerns an approximate1y 
- - _ -aore tract of real property Iocated at [Address of f'roperty~, in [County], Ohio, and 
more particuiarly descrihed in [Attachment #] attaohed hereto ancl incorporatecl by 
reference herein ("Property"). 

3. Owner. Thi Property is owned by [Owner Name] Ç'Ovvner"i, [ivith a place 
of business focafedJ at [Address of o~vner]. 

4. ticicler.  Fursuant to ORC 5301 .81 , the holder of this Environmental 
Covenant ("Ho1der is the Owner listed above [and if appJicabre [Name of other Holder 
riot the own+erJ, [with place of business !ocaated] at fAddress of other Holdarjj. 

5. Aotivity and Use Limitations.  As part of the remedial action descnbecl in the 
t3ecisîon Document, Owner[s] hereby impose[sj and agreets] to comply with the following 
activity and use #imitations: [Determine the actit'ity and use limifatiorrs appropriate for the 
Property. Set'eral types of restrictions may be appropriate as part of a remedial action, 
interirrr action, or closure plan vthere o/eanup to an unresfricted Iand use ¡s infaasibla. 
These incIude: land use restrictions; çjround ivafer restrictions; disturbance restrictions; 
and consfruction resfricfions. Each type of resfriotion must be considered on a sifa~ 
speoi~'~c basis to determr'ne v'hlch restriction or combination of restrictions is suitable for 
the particular circurnstances of the site or facility. Et'alua#e the possib1e use resfr%ctions 
based on the nature of contaminafion, the type of affected media and the potential 
exposures. The restrrrtion categories include: land use, çjround water, disturbance and 
oorrs#ruction. 

~. Runninçi  with the Land.  This Environmental Covenant shall be binding upon 
the Owner, during the time that the Owner owns the Property or any portion thereof, ancf 
upon all assigns and successors in interest, including any Transferee, and shall ruri with 
the IancJ, pursuant to ORC 530 1.85, subject tci amendrnent or termination as set forth 
herein. The term "Transferee," as used in this Environmentat Covenant, shall mean any 
future awner cf any interest in the Property or any portion thereof, inciuding, but not lir+nited 
tci, owners of an interest in fee simple, mcrtgagees, easement holders, andlor lessees. 



Environmentai C~venant [EC Template, May ?D1] 
Page 3 

7. Cornpliance Enforcernent. Compliance with this Environmental Covenant 
may be enforced pursuant to ORC 5301.91 and other appiicable iaw. Failure to timely 
~nforce compliance with this Environmental Covenant or the activity and use fimitations 
contained herein by any party shall not bar subsequent enforcement by such party and 
shall not be deemed a waiver of the party's right to take action to enforce against any 
non-nnmpliance. Nothing in this Environmental Covenant shall restrict the Director of Ohio 
EPA from exercising any authority under applicable law. 

~. Riçi hts of Access.  Owner hereby grants to Ohia EPA's authnrized 
representatives [include, as applicable, name of 1ocal government and any Holders other 
than Owrrer, etc.; see ORC 53O1. 8(A){~,) and 53t f. 9(A,)] the right of access to the 
Property for irriplementation or enforcement of this Environmental Covenant and shall 
requlre such access as a condition of any transfer cf the Property or any portion thereof. 

9. Corn~liance Re~ortinç.  Owner or Transferee, if applicable, shall annually 
submit to Ohio EPA [include, as applicable, name of 1ocai government, any "Holders" 
other than 0v'ner] written documentation verifying that the activity and use limitatiuns set 
forth herein remain in place and are being complied with. Documentation shall be due to 
Ohio EPA on .luly 1 st of each year beginning the year after the effective date of this 
Environnnenta! Covenant, unless otherwise directed by Ohio EPA. 

10. Notice u~yn _Canve~ance.  Each instrument hereafter conveying any 
interest in the Property or any portion thereof shall contain a notice of the activity and use 
limitativns set forth in this Environmental Covenant, and provide the recorded Iocativn of 
this Environmental Covenant. The notice shall be substantially in the following form: 

THE INTEREST CONVEYED HEREBY IS SUBJECT TO AN ENVIRONMENTAL 
COVENANT, RECORDED IN THE DEED OR OFFICIAL RECORDS OF [name of 
County Recorder's Office]  ON , ~0'~, IN [DOCUMENT ~, or 
BOOK , PAGE ].  THE ENVIRONMENTAL COVENANT CONTAINS THE 
FOLLOWING ACTIV1TY AND USE LIMITATIONS: 

[List or summarize the type of actìvity and use lirrrltations in Paragraph 5 of the 
environmental covenant (i.e., a 1fmitatr'on to cnrrrrnerciai or i'rrdustrlal land uses, a 
prohibition on ground water e~traciiun and use, and a 1r'rnrtation on building occupancy — 
remedy or demonstration obiigaflorr). j 

Owner or Transferee, if applicable, shall notify Ohio EFA [and "Hoiders" other than 
the Ownerf  if any] within [ten (10)] days after each conveyance of an interest in the 
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Property or any portion thereof. .The notice shall includ e the name, add ress a  and 
telephone number of the Transferee, a copy of the deed or other documentation 
eviderioing the oonveyanoe, and a  survey map that shows the houndaries of the prop~rty 
being transforred. 

1 1 . resentations and lAlarranties.  Owner hereby represents and warrants to 
the other signatories hereto: 

A. that the Owner is the sole owner of the Property; 

B. that the Owner holds fee s i rn pie title to the P rop+e r#y and that the Owner 
conducted a current title search that shows that the Property [choose ona: 
is subject to [or] is not subject to any] interests or encumbrances that conflict 
with the activity and use limitations set forth in this Environmental Covenant; 

flf other interests or encumbrances on the Property conflict with the aotii'ity 
and use Iimr'tation s set forth jn this En virorrman taI Covenant, a dd the 
fo11owïng provr'sion as a separate subparagraph: 

To the extent that any other interests in or encumbrances on the Property 
conflict with the activity and use limitations set forth in this Environmental 
Covenant, thê pêrsons who own such interests or hold such encumbrances 
have agreed to subordinate such interests or encumbrances to the 
Environmental Covenant, pursuant to ORC 531. 8~, and the 
subordination agreement(s) (attached as [Attachment #J to thrs 
Era itironmental Covenant; for] recorded at [name of County J4ecorder's 
Offioej)J 

C. that the Owner has the power and authority to enter into this Environmental 
Covenant, to grant the rights and interests herein provided and to carry out 
aif obligations hereunder; 

t. that this Environmental Covenant will not rnaterially violate or contravene or 
oonstitute a rnaterial default under any other agreement, document or 
instrument to which Owner Ís a party or by which Owner may be bound or 
affected; 
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E. that the Owner has identlfled ell other persons that own an interest in or 
hold an encumbrance on the Property, and, if applicable, notified such 
persons of the Ovvner's intention to enter ïnto this Environmental Ccvenant, 

12. Amendment or T~mnination. This Envirenrnental Covenant may be 
amended or terminated by consent of all of the following: the Owner, or a Transferee, if 
applicable; [,"Holders" other tharr Owner, if any;] and the Dlreetor of the Ohio EPA, 
pursuant to ORC 5301.82 and 5301 .go and other applicable iaw. The term, 
"Amendment," as used in this Environmental Covenant, shall mean any changes to the 
Environmental Covenant, including the activity and use iimitaticns set forth herein, or the 
elimination of one or more activity and use limitatiens so long as there is at least one 
limitatien remaining. The term, "Termination," as used in this Environmental Covenant, 
shall mean the elimination of all activity and use limitations set forth herein and all other 
abligatiens under this Environmental Cavenant, 

This Environmental Covenant may be amended or terminated only by a written 
instrument duly executed by the Director of Ohio EPA and by the Owner or Transferee, if 
applicable, of the Property or any portion thereof [, and "f-lalde'rs or Iheir assignees, ff 
anyf. Within thirty 3a} days of signature by all requisite parties on any arnendrnent or 
termination of this Environmental Cavenant, the Owner or Transferee, if applicable, shall 
file such instrument for recording with the [name of County Recorder'.s Office], and shall 
provide a file- and date-stamped copy of the recorded instrument to Ohio EPA [and 
"Holders" or their assignees, ff anyj. 

13. Severabilit~.  If any provision af this Environmental Covenant is found to be 
unenforceable in any respect, the validity, iegality, and enfarceabiiity of the remaining 
previsions shall not in any way be affected or impaired. 

14. Gcverninç Lavv.  This Environmental Covenant shall be governed by and 
interpreted in accordance with the laws of the State of Ohio. 

1 5. Recordation. Within [thirty (30)] days after the date of the final required 
signature, Owner shall file thfs Environrnental Covenant for recording, in the same 
manner as a deed to the Property, with the [name of Courrty Recorder's Ofl'ice}. 

1 . Effective Date. The effective date of this Environmental Covenant shall be 
the date upon which the fully executed Envirenmental Covenant has been recorded as a 
deed record for the Property with the [name of County Recorder's Office]. 



17. Distribution of Environmental Covenant. Ovvner shall distribute a file- and 
-date~stamped copy of the recorded Environmental Covenant to: Ohio EPA [., inciuda 
name other parties to the Environmental Covenant, if any] and [include the appropriate 
govarnmantat entity applicable to proparty: City ' County / T+oiwi~hrp], 

1B. Notice. Unless otherinvise no#ified in writing by any party he-reto or Ohio 
EPA, any dacumerat or communication required by this Environmentai Covenant shall be 
submitted to: 

As to Ohio EPA: 

Ohio EPA Central Office 
Division of Environmental Response and Revitafization 
50 West Town Street 
Columbus, Ohio 4321~ 
At#n.: DERR Records Management Officer 

0r, send electronically tci: records~epa.Qhin.ç1ov 

And 

CThio EPA - [applicable district office] 
[Dist(ict office address] 
Attn.: DERR Site Coordinator for [Site Name] 

As ta Ovrn e r; 

[Name, title, or position] 
[Address] 

FAs to Holder:l 

[Name, title, or position] 
[Address] 

The undersigned represents and certifies that the undersigned is authonized to ececute 
this Environmental Covenant. 
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IT 1 S AGREED~ 

[OWNER NAME] 

Signature of Owner 

Printecl Name and Title 

State of  

) ss: 
County of _ } 

Before me, a notary public, in and for said county and state, personally appeared 

• _ _ , a duly authorized representative of the Owner, who 

acknovrl+sdged to me the eecutinn of the fo rega i ng instrument o nbe ha If of the Owner. 

IN TESTIMONY WHEREOF, i have suascribed my name and affi~ced my of#iciaf 

seal this - - - day of _ _ ~ 2O s 

Notary Public 
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[HOLDER NAME] 

Signature of Halder 

Pririted Name and Title 

State of } 
} ss: 

Courity of _ _ 

Before me, a notary public, in and for said county and state, personafly appeared 
- — — , a duly authorized representative of the Holder, who 

acknowledged to me the ececution of the foregoing instrument on behalf of the Holder. 

IN TESTIMONY WHEREOF, I have subscribed my name and afficed my offcial 
seal this . day of _ , 2E1. 

Notary Public 
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OHIÜ ENv1RÜNMENTAL PROTECTION AGENCY 

Laurie A. Stevenson, Liractor 

State of Ohio 
ss: 

County of Franklln 

Before me, a notary public, in and for Franklin County, Ohio, personally appeared 
Craig W. Butler, the Director of Ohio EPA, who acknowledged to me that she did execute 
the foregoing instrument on behalf of Ohio EPA. 

IN TESTIMONY WHEREOF, I have subscribed my name and affixed my official 
seal this - day of ----  - - , 2O1. 

Notary Public 
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