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1017 Majestic Drive, Suite 200
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(859) 219-4000

NOV 0 9 2011

Francis M. Kovak PPPO-03-1330621-12
Attorney

Ohio Environmental Protection Agency

50 West Town Street Suite 700

Columbus, OH 43215

Dear Ms. Kovak:

REVISION OF THE DIRECTOR’S FINAL FINDINGS AND ORDERS FOR
INTEGRATION FOR THE PORTSMOUTH GASEOUS DIFFUSION PLANT,
PIKETON, OH

Please find enclosed the Director’s Final Findings and Orders (DFF&O) for integration, executed
on behalf of the U. S. Department of Energy and Fluor-B&W Portsmouth, LLC. The DFF&OQ
attachments include the most recent versions of the Integrated Groundwater Monitoring Plan
(IGWMP) and the Integrated Surveillance and Maintenance Plan (S&M Plan) approved by the
Ohio Environmental Protection Agency.

If you have any questions, please do not hesitate to call me at (859) 219-4008.

Sincerely,
Nz 2
Ray Miskelley

Supervisory Attorney
Portsmouth/Paducah Project Office

Enclosure: Integration DFF&0

cc w/enclosure:
William.Murphie@lex.doe.gov, PPPO/LEX
Vince.Adams@lex.doe.gov, PPPO/PORTS
Rachel.Blumenfeld@lex.doe.gov, PPPO/LEX
Kristi. Wiehle@lex.doe.gov, PPPO/PORTS
Amy.Lawson@lex.doe.gov, PPPO/PORTS
Jamie.Jameson@fbports.com, FBP/PORTS
Frank.Johnston@fbports.com, FBP/PORTS



BEFORE THE
OHIO ENVIRONMENTAL PROTECTION AGENCY

In the Matter of:

United States Department of Energy : Director’s Final
Portsmouth Gaseous Diffusion Plant : Findings and Orders
P.O. Box 700 ;

Piketon, Ohio 45661-0700
Fluor-B&W Portsmouth LLC
1862 Shyville Road
Suite 216
Piketon, OH 45661
Respondents
PREAMBLE

It is hereby agreed by and among the Parties hereto as follows:

. JURISDICTION

These Director's Final Findings and Orders ("Orders") are issued to the U.S.
Department of Energy (" DOE") and Fiuor-B&W Portsmouth LLC ("FBP") pursuant to
the authority vested in the Director of Environmental Protection ("Director") under
chapters 3745 and 6111 of the Ohio Revised Code ("ORC") and the solid and
hazardous waste laws in ORC chapter 3734, including ORC sections 3734.13, 3734.20,
3734.02(A) and 3734.02(G).

ll. PURPOSE OF THESE ORDERS

The purpose of these Orders is:

1. To integrate the on-site work required for specific units under Section V of the
Consent Decree and under the Ohio Administrative Code with the requirements
of Section VH of the Consent Decree, and requirements of the Administrative
Order by Consent in order to avoid duplication of effort, and efficiently perform
sitewide ground water monitoring and surveillance and maintenance activities at
PORTS;

2. To recognize that a substantial portion of the tasks required under existing
approved closure plans for certain units have been completed in accordance with
those closure plans and to provide for the incorporation of the remaining tasks
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Maintenance Plans and to terminate any further obligation under the existing
closure plans,

3. To provide exemptions from specific solid and hazardous waste requirements
of the Ohio Administrative Code as necessary to accomplish Purpose 1, above.

Ili. PARTIES BOUND

These Orders shall apply to and be binding upon the Respondents, their assigns
and successors in interest. With respect to Respondent DOE, no change in ownership
or operation of the Site will in any way alter Respondent DOFE's responsibilities under
these Orders, except as provided by law. The obligations of Respondent FBP under
these Orders shall terminate when Respondent FBP is no longer responsibie pursuant
to contract with Respondent DOE to perform work under these Orders; provided,
however, that this Section of the Orders does not absolve Respondent FBP from any
liability for any violation which occurs prior to the termination of such contract. Except
as otherwise expressly provided herein, Respondents’ obligations under these Orders
may be altered only by written approval of the Director.

IV. DEFINITIONS

Words used in these Orders shall have their ordinary meaning, except as defined
in this Section or the relevant statute or regulation.

A. "Site" shall mean all areas within the property boundary of the Portsmouth
Gaseous Diffusion Plant ("PORTS"} and any other areas that received or
potentially received or released "hazardous substances, pollutants, or
contaminants" originating from PORTS as defined in the Comprehensive
Environmental Response, Compensation and Liability Act of 1980, as amended,
("CERCLA"), 42 U.S.C. section 9601, et seq.

B. "Hazardous Waste Management Unit" ("HWMU") shall mean a contiguous area
of {and on or in which hazardous waste is placed or the largest area in which
there is significant likelihood of mixing hazardous waste constituents in the same
area [40 CFR section 260.10; Ohio Administrative Code ("OAC"} rule 3745-50-
10].

C. “IGWMP” shall mean the Integrated Ground Water Monitoring Plan, as approved
by Ohio EPA, and which is attached to these Orders as Attachment B.

D. "Party" shall mean Respondent DOE, Respondent FBP, or the Ohio
Environmental Protection Agency ("Ohio EPA" or "OEPA"). "Parties" shall mean
Respondent DOE, Respondent FBP and Ohio EPA.
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E. “Solid Waste Disposal Facility” (*“SWDF”) shall mean any site, location, tract of
land, installation or building used for incineration, composing, sanitary landfilling,
or other methods of disposal of solid wastes (OAC rule 3745-27-01(S)(24)).

F. “Consent Decree” shall mean the consent decree filed by Respondent DOE and
the State of Ohio on September 1, 1989, in Civil Action Number C2-89-732, in
United States District Court for the Southern District of Ohio, Eastern Division.

G. "Administrative Order by Consent” shall mean the administrative order by
consent entered into by the Respondent DOE, Ohio EPA and U.S. EPA on
August 12, 1997, for the purpose of defining oversight roles for Ohio EPA and
U.S. EPA and certain performance obligations for Respondent DOE, and which
replaced the earlier version of the ACO, as amended.

H. “Surveillance and Maintenance Plan” (“S&M Pian”) shall mean the plan to be
submitted and approved pursuant to Order number 16, below, which provides for
post closure care and/or operation and maintenance of each of several units;
following approval, the S&M Plan shall be incorporated by reference and
attached to these Orders as Attachment C.

V. FINDINGS OF FACT

A. The Director of Environmental Protection hereby makes the following findings:

1. The Respondent DOE owns PORTS, a former gaseous diffusion plant, located in
Pike County, Ohio, approximately twenty (20) miles north of the City of Portsmouth.
Respondent DOE is responsible for decontamination and decommissioning (D&D) of
the gaseous diffusion process buildings and associated facilities, environmental
restoration, waste management, uranium programs, and management of other non-
leased facilities at PORTS. Pursuant to section 1403 (a) of the Energy Policy Act of
1992 (Public Law 102-486), Respondent DOE leased uranium enrichment facilities at
PORTS to the United States Enrichment Corporation (USEC). Pursuant to the Energy
Policy Act, including section 1403 (d), Respondent DOE has retained responsibility for
certain cleanup activities with respect to conditions existing before July 1, 1993, the
date that uranium enrichment operations at PORTS were assumed by USEC. On
September 30, 2011, USEC returned control of all gaseous diffusion plant buildings and
facilities to Respondent DOE.

2. PORTS commenced operations in 1954, PORTS operations are located on a
15.1 square kilometer (3,777 acres) parcel of federally owned land. Several rural
communities lie within a few kilometers of PORTS.

3. Respondent FBP is a limited liability company incorporated in the state of Ohio,
and licensed to do business in the state of Ohio on November 4, 2009. Respondent
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FBP has contracted with Respondent DOE to carry out certain day-to-day activities at
PORTS, including certain cleanup activities.

4, The Respondents are each a "person” as defined in ORC section 3734.01(G)
and Ohioc Administrative Code ("OAC") rule 3745-50-10.

5. The Respondents generate or have generated "hazardous waste" as that term is
defined in section 1003(5) of the Solid Waste Disposal Act, as amended by the
Resource Conservation and Recovery Act ("RCRA") as amended, 42 U.S.C. section
6903 (5) and in ORC section 3734.01 (J) and OAC rules 3745-50-10 and 3745-51-03.

6. The Respondents generate or have generated "solid waste" as that term is
defined in ORC section 3734.01 (E) and OAC rule 3745-27-01(S)(23).

7. The principal radicactive elements present in waste materials handled at the
facility are uranium and technetium. The principal non-radioactive hazardous wastes
known to be generated at PORTS are those exhibiting characteristics of ignitability,
toxicity (TCLP) for chromium, lead, and cadmium, and various listed wastes including:
spent halogenated solvents such as TCE; spent non-halogenated solvents; as well as
small quantities of laboratory chemicals such as vanadium pentoxide, aniline,
formaldehyde, formic acid, and lead acetate.

8. On August 18, 1980, Respondent DOE submitted a notification of hazardous
waste activity at the facility as required by section 3010 (a) of RCRA, 42 U.S.C. section
6930 (a), and on July 12, 1984, Respondent DOE filed a RCRA Part A permit
application as required by section 3005(a) of RCRA, 42 U.S.C. section 6925(a), to treat,
store, and dispose of hazardous waste at the Facility. Subsequently, Respondent DOE
filed a RCRA Part A permit application revision on September 9, 1988. OEPA
transmitted PORTS' RCRA Part B Permit Application to the Ohio Hazardous Waste
Facility Board on March 18, 1993, and the Board issued a permit to Respondent DOE,
effective on August 21, 1995; the permit authorizes Respondent DOE to store certain
hazardous and mixed wastes in two storage facilities (X-326 and X-7725) at PORTS.
The permit was renewed on March 25, 2011 and authorized Respondents DOE and
FBP to store certain hazardous and mixed wastes in one storage facility in the X-326.
The permit does not address ground water monitoring requirements.

9. On June 30, 1989, Chio EPA received final authorization from U.S. EPA to
administer the hazardous waste program in OChio; such authorization includes the
authority to regulate the hazardous waste component of mixed waste. See 54 Fed.
Reg. 27173. Ohio EPA’s hazardous waste program authorization has since been
expanded to include authorization to implement corrective action requirements under
RCRA. 10. On September 1, 1989, Respondent DOE and the State of Ohio filed a
Consent Decree, Civil Action Number C2-89-732, in United States District Court for the
Southern District of Ohio, Eastern Division ("Consent Decree"), for the purpose of
addressing certain hazardous waste compliance issues at PORTS. The Consent
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Decree requires the performance of corrective actions at PORTS, in addition to other
requirements.

11.  On September 27, 1989, U.S. EPA and Respondent DOE entered into an
Administrative Consent Order, U.S. EPA Docket Number V-W-90R-03, for the
performance of response action/corrective actions at PORTS.

12. In August of 1994, the 1989 Administrative Consent Order ("ACO, as amended")
was amended to, among other things, include Ohio as a party for the purpose of
recovering its oversight costs from Respondent DOE.

13, On August 2, 1995, Ohio EPA issued a letter which referenced a meeting in
which Respondent DOE and Ohio EPA agreed to the integration of closure and
corrective action/response action for certain HWMUs.

14.  On October 4, 1995, Respondent DOE and Ohio EPA entered into Director's
Final Findings and Orders which approved Respondent DOE's site treatment plan for all
land disposal restricted hazardous wastes in storage at PORTS.

15. On August 12, 1997, the Respondent DOE, Ohio EPA, and U.S. EPA entered
into the Administrative Order by Consent for the purpose of defining oversight roles for
Ohio EPA and U.S. EPA and certain performance obligations for Respondent DOE,
which replaced the earlier version of the ACO, as amended. Pursuant to this
Administrative Order by Consent, Ohio EPA assumed the lead oversight role from U.S.
EPA for all remedial and corrective action activities at PORTS.

16. The corrective action/response action process being conducted at PORTS
employs a Quadrant approach, in which PORTS is divided into four Quadrants for the
purposes of organizing and facilitating the corrective action/response action process.
The Quadrants are based approximately on the direction of groundwater flow at
PORTS.

17.  Consistent with Section VIl of the Consent Decree and the Administrative Order
by Consent, Respondents have agreed to implement the corrective actions/response
actions selected in the Decision Documents for each Quadrant.

18.  Pursuant to the requirements of Sections VIl and VIl of the Consent Decree and
provisions of the Administrative Order by Consent, Respondent DOE is responsible for
conducting certain ground water monitoring requirements at PORTS. Pursuant to
requirements of Section V of the Consent Decree and provisions of the Administrative
Order by Consent, Respondent DOE conducts closure and post closure care of certain
HWMUs and solid waste disposal facilities (*SWDF”) at PORTS.

19.  Attachment A, incorporated by reference herein, identifies those SWDFs and
those HWMUs which will be subject to one or more exemptions pursuant to this Order.
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The exemptions facilitate the integration process which consists of deferring the timing
and procedural requirements applicable to certain units, and includes the unification of
all site-wide groundwater monitoring requirements.

20.  The SWDFs and HWMUs identified in Attachment A are subject to requirements
for closure, investigation and/or remediation pursuant to Section V and/or Section VI of
the Consent Decree. The SWDFs and HWMUs identified in Attachment A are all
“Waste Units” pursuant to Section 2.16 of the Consent Decree and as used in Section
VII. of the Consent Decree.

21.  The SWDFs and HWMUs identified in Attachment A are subject to schedules for
closure, investigation and/or remediation pursuant to the Consent Decree. These
schedules are based upon discussions between the Respondent DOE and Ohio EPA,
and are subject to change pursuant to the procedures required by the Consent Decree.

22. On January 27, 1999, Ohio EPA approved the Integrated Ground Water
Monitoring Plan, (“IGWMP”"), which is designed to integrate site-wide ground water
monitoring activities at PORTS by encompassing all ground water monitoring
requirements and the goals of multiple regulatory programs in order to maximize
resources to support corrective action and to minimize the potential for conflicts in
requirements between regulatory programs. Revisions to the IGWMP have occurred
as necessary to incorporate changes and are based on a review of monitoring data and
the outcome of remedial actions. These revisions are reviewed and approved by Chio
EPA in accordance with Section VII Amendment of Attachments.

23. SWDFs X-749A, X-735 Industrial Solid Waste Landfill, and X-749S (also known
as the Low Level Disposal Unit) completed certification of closure on June 7, 1994,
November 6, 1998, and February 9, 1993, respectively, at which times the 30 year post
closure care period began, in accordance with OAC rules 3745-27-14 or 3745-29-14 for
each unit. Ohio EPA accepted the certification of closure for the referenced units on
November 12, 1996, December 28, 1998, and March 8, 1993, respectively. SWDFs X-
749A, X-735 Industrial Solid Waste Landfill, and X-749S are subject to the requirements
of post closure plans submitted in accordance with OAC rules 3745-27-11 or 3745-29-
11 and approved on April 9, 1992, January 23, 1998, and July 17, 1991, respectively.

24,  OAC rule 3745-29-01(B) defines an “industrial solid waste landfill facility” as a
sanitary landfill facility which exclusively disposes one or any combination of industrial
solid wastes as defined in OAC rule 3745-29-01(A). OAC rule 3745-29-01(A) defines
“industrial solid waste” as a type of solid waste generated by manufacturing or industrial
operations. SWDFs X-749A and X-749S are sanitary landfiil facilities where industrial
solid wastes were disposed and, currently, are subject to OAC Chapter 3745-27.

25. Pursuant to ORC section 3734.02 (G) and OAC rule 3745-50-31, the Director
may by order exempt any person generating, storing, treating, disposing of or
transporting hazardous waste in such quantities or under such circumstances that, in
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the determination of the Director, are unlikely to adversely affect the public health or
safety or the environment from any requirement to obtain a permit or license, comply
with the manifest system or comply with other requirements of ORC chapter 3734.

26. The SWDFs listed in Attachment A are subject to the ground water monitoring
requirements contained within OAC rules 3745-27-10 or 3745-29-10 and 3745-30-08.
Compliance with the ground water monitoring requirements outlined within the IGWMP,
Attachment B, instead of with the requirements of OAC rules 3745-27-10(C)(10) or
3745-30-08(C)(8), for the SWDFs listed in Attachment A, is unlikely to adversely affect
the public health or safety or the environment.

27. On March 18, 1999, the Director issued an exemption order to Respondent DOE
and Respondent Bechtel Jacobs Company LLC, then contractor for Respondent DOE
that provided exemptions similar to those provided in this Order. Respondent DOE has
operated the groundwater monitoring required by the Consent Decree corrective action
pursuant to that Order since March 18, 1899.

27. By letters dated October 19, 2011 and October 24, 2011, respectively,
Respondent DOE and Respondent FBP each submitted an application for the
exemptions contained in these Orders.

28.  If the Respondents conduct an RCRA/CERCLA integrated remediation process
in accordance with the requirements and schedules contained in or referenced in these
Orders, it is unlikely that public health or safety or the environment wili be adversely
affected within the meaning of ORC section 3734.02(G).

29.  Where a variance to the rules promulgated under ORC Chapter 3734. is granted,
the Director has determined that such an action is appropriate and reasonable to
prevent the creation of a nuisance or a hazard to the public health or safety or the
environment, and that the construction and operation of the solid waste facility in the
manner allowed by the variance and any terms or conditions imposed as part of the
variance will not create a nuisance or a hazard to the public health or safety or the
environment.

Vi. ORDERS

1. The Respondents shall implement the IGWMP, Attachment B, except that, to the
extent that the IGWMP requires tasks specific to radiological contamination, and/or
tasks specific to off-site residential monitoring, such tasks shall not be specifically
enforceable under this Order. Where a task involves both radiological contamination
and non-radiological contamination, only the portions of the task involving non-
radiological contamination shall be specifically enforceable through this Order.
Implementation shall occur pursuant to Order 16, below.



Director's Final Findings and Orders

United States Department of Energy and Fluor-B&W Portsmouth LLC
Portsmouth Gaseous Diffusion Plant, Piketon, Ohio

page 8 of 14

2. The Respondents are hereby exempted from complying with the rules contained
in OAC chapters 3745-65 and 3745-66 for the HWMUs listed in Attachment A, provided,
that the Respondents shall comply with the substantive requirements of the rules
contained in OAC chapters 3745-54 and 3745-55 for the HWMUs listed in Attachment
A, through the remedial processes of Section VIl of the Consent Decree, except as
provided below.

3. The Respondents are hereby exempted from complying with the rules contained
in OAC chapter 3745-27, for the X-749S SWDF, and for the X-749A Classified
Materials Disposal Facility, provided that the Respondents comply with the substantive
requirements of OAC Chapter 3745-29 for those units, except as provided beiow.

4. The Respondents are hereby exempted from complying with OAC rule 3745-30-
08-(C)(8) for the X-7358S Industrial Solid Waste Landfill, and for the X-749A Classified
Materials Disposal Facility.

5. The Respondents are hereby granted a variance for the X-749S Industrial Solid
Waste Landfill, the X-749A Classified Materials Disposal Facility, and X-735 SWDF,
from complying with the requirement contained in OAC rule 3745-29-14(A)(4) to submit
a written summary to the appropriate Ohio EPA district office not later than fifteen days
after the date of the inspection required by this rule, provided that Respondents submit
the written summary otherwise required by this rule within fifteen days following the end
of the calendar year quarter in which the inspection occurred.

6. The Respondents are hereby exempted from complying with OAC rule 3745-29-
10 and 3745-30-08 for the X-749S Industrial Solid Waste Landfill. The X-749S
Industrial Solid Waste Landfill will be monitored together with the X-749N HWMU as a
single groundwater monitoring unit in accordance with OAC rule 3745-54-99, except as
provided below.

7. The Respondents are hereby exempted from complying with OAC rule 3745-54-
98 for the X-735N Hazardous Waste Landfill. The X-735N Hazardous Waste Landfill
will be monitored together with the X-735S Industrial Solid Waste Landfill as a single
groundwater monitoring unit pursuant to the exemption in paragraph 4, above.

8. The Respondents are hereby exempted from complying with OAC rule 3745-54-
99(G) for the following HWMUs: X-231B, X-701C, X-740, X-701B, X-230J7, X-616, X-
735N, and X-749.

9. The Respondents are hereby exempted from complying with OAC rule 3745-55-
12(A)(1) for the following HWMUs: X-230J7, X-701C, X-744Y, X-231B, and X-701B,
provided that the CMS/CMIs necessary for the completion of remediation which are
required by the Consent Decree, are submitted by Respondents in accordance with the
schedule approved pursuant to the Consent Decree.
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10. The Respondents are hereby exempted from complying with OAC rule 3745-55-
13 for the following HWMUs: X-230J7, X-701C, X-744Y, X-231B, and X-701B,
provided that the Respondents implement the Corrective Measures Implementation
Work Plan in accordance with the schedule approved pursuant to the Consent Decree,

11.  The Respondents are hereby exempted from complying with OAC rule 3745-55-
15 for the following HWMUs: X-230J7, X-701C, X-744Y, X-231B, and X-701B,
provided that the Respondents submit the Corrective Measures Implementation Final
Report in accordance with the schedule approved pursuant to the Consent Decree, and
the Certification Report, contained therein, meets the requirements of closure
certification.

12. The Respondents are hereby exempted from complying with OAC rule 3745-55-
20 for the following HWMUs: X-749, X-231B, X-701C, X-701B, X-230J7, X-616 and X-
744Y, provided that the Respondents submit an Operation & Maintenance Monitoring
Final Report which meets the requirements of a post-closure certification.

13.  The Respondents are hereby exempted from complying with OAC rule 3745-55-
18(A) for the following HWMUs: X-231B, X-701C, X-701B, X-230J7, and X-744Y,
provided that the Respondents submit the Corrective Measures Implementation
Workptan, which includes the Operation & Maintenance Plan, in accordance with the
schedule approved pursuant to the Consent Decree and for the HWMUs X-231B, X-
701C, X-701B, X-230J7 and X-744Y the Operation & Maintenance Plan must include
the substantive requirements contained in OAC rule 3745-55-18 (B) through (D).

14. The Respondents are hereby exempted from complying with OAC rule 3745-55-
18(A) for the following HWMUs: X-616, X-749N and X-735N.

15. a. No later than twenty (20) days after the effective date of this Order,
Respondents shall submit a Surveillance and Maintenance Plan (“the S&M Plan”)
providing for post closure care and/or operation and maintenance (excluding
groundwater monitoring requirements, which are provided in the IGWMP) of each of the
following units;: SWDFs X-749A, X-735S Industrial Solid Waste Landfill and X-749S
(also known as the Low Level Disposal Unit), and HWMUs X-616, X749N, and X-735N.
The S&M Plan shall meet the following standards:

i, For the SWDFs X-749A, X-735S Industrial Solid Waste Landfill and X-
7498 (also known as the Low Level Disposal Unit), the S&M Plan must include
all the requirements for post closure stated in the closure/post closure plans
which were approved for those units on April 9, 1992, January 23, 1998, and July
17, 1991, respectively.

i. For HWMUs X-616, X749N, and X-735N the S&M Pian must include all
the requirements for post closure stated in the closure/post closure plans which
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were approved for those units on August 13, 1992, July 14, 1989, and
September 13, 1993, respectively.

ifi. For any other unit Respondents choose to incorporate into the S&M Plan,
the S&M Plan shall incorporate all post closure and/or operation and
maintenance requirements which exist at the time of submittal of the S&M Pian.

b. Respondents' S&M Plan shall be subject to review and approval by Ohio
EPA. If Ohio EPA provides Respondents with a written statement of deficiencies in the
S&M Plan, Respondents shall submit to Ohio EPA, within thirty (30) days of receipt of
the statement of deficiencies, a revised S&M Plan that satisfactorily addresses the
stated deficiencies.

c. Ohio EPA may either approve the S&M Plan as submitted or as revised,
or approve it with modifications. If Ohio EPA modifies the S&M Plan as submitted or
revised, the modified plan shall become the approved S&M Plan. Upon approval, the
S&M Plan shall be incorporated by reference into this Order as Attachment C.

d. Upon implementation of the IGWMP and S&M Plan as described in Order
16, below, Respondents’ obligations under the previously approved closure plans or
post closure care plans for the units specified in Attachment A are satisfied, and the
closure plan or post closure care plan terminates.

16. Respondents shall commence implementation of the IGWMP and the S&M Plan
together as of the effective date of this order .

VIl. AMENDMENT OF ATTACHMENTS

1. Amendment of the IGWMP (Attachment B) or the S&M Plan (Attachment C):

a. The IGWMP or the S&M Plan may be amended by mutual, written agreement
of the parties, according to the procedures described below.

b. In the event that Respondents identify a need to amend the approved IGWMP
or approved S&M Plan, Respondents shall submit an amended plan to Ohio
EPA. Upon receipt of an amended plan, Ohio EPA may either approve the
amended plan, as submitted, or disapprove and provide comments describing
changes required before approval. Upon approval by Ohio EPA of the amended
plan, Respondents shall implement the approved plan in accordance with the
schedule approved pursuant to the Consent Decree.

c. Inthe event that Ohio EPA identifies a need to amend the approved plan,
Respondents shall, within twenty (20) days of receipt of written notice from Ohio
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EPA of the need to amend the approved plan, submit an amended plan proposal.
Upon receipt of an amended groundwater monitoring plan, Ohio EPA may either
approve the amended plan, as submitted, or disapprove and provide comments
describing changes required before approval. Upon approval of the amended
plan by Ohio EPA, Respondents shall implement the approved plan in
accordance with the schedule approved pursuant to the Consent Decree.

Vill. PROJECT MANAGERS

Within five (5) days of the effective date of these Orders, Respondents shall each notify
Ohio EPA, in writing, of the name, address and telephone number of their designated
Project Manager and Alternate Project Manager. Any Party may change its designated
Project Manager by notifying the other Parties, in writing, ten (10) business days before
the change if possible.

Each Project Manager shall be the primary contact regarding the implementation
of these Orders. The Project Managers shall meet periodically, as appropriate, to
discuss progress and problems regarding the implementation of these Orders

1X. NOTICE

All documents to be submitted pursuant to these Orders shall be submitted to the
following persons at the following addresses:

Ohio EPA:

Ohio Environmental Protection Agency
Southeast District Office

Division of Emergency & Remedial Response
Attn:  Project Manager

2195 Front Street

Logan, Ohio 43138

and

Ohio Environmental Protection Agency
Division of Hazardous Waste Management
Attn: Manager, Compliance Assurance Section
Lazarus Government Center

P.O. Box 1049

Columbus, Ohio 43216-1049

For deliveries to the building:
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Scott J. Nally, Director
Ohio Environmental Protection Agency
Lazarus Government Center
Division of Hazardous Waste Management
122 South Front Street
Columbus, Ohio 43215
Attn: Manager, Engineering and Risk Assessment Section

or to such persons and addresses as may hereafter be otherwise specified in writing.

X. OTHER APPLICABLE LAWS

Nothing in these Orders shall be construed as waiving or compromising in any way the
applicability and enforcement of any other statutes or regulations’ applicability to the
Respondents' activities at the Site. Ohio EPA reserves all rights and privileges except
as specified herein. Respondents reserve all defenses they may have.

Xl. RESERVATION OF RIGHTS

Nothing contained in these Orders shall be construed as restricting any rights or
obligations contained in the Administrative Order by Consent and/or the Consent
Decree. Nothing contained herein shall be construed to prevent the Chio EPA from
seeking legal or equitable relief to enforce the terms of these Orders or from taking
other administrative, legal or equitable action, as deemed appropriate and necessary,
including the revocation of exemptions, as necessary, and including seeking penalties
against Respondents for noncompliance with these Orders. Nothing contained herein
shall be construed to prevent Chio EPA from exercising its lawful authority to require the
Respondents to perform additional activities at the Site, pursuant to ORC chapter 3734
or any other applicable iaw in the future. If any section or subsection of the IGWMP,
performance of which is a condition of an exemption, is amended by mutual agreement
pursuant to Section VII., the Director reserves the right to revoke the exemption, unless
he determines that such amendment is unlikely to adversely affect the public health or
safety or the environment.

Nothing herein shall restrict the right of Respondents to raise any administrative, legal
or equitable claim or defense with respect to such further actions that Ohio EPA may
seek to require of the Respondents. Nothing in these Orders shall be construed as a
waiver of Respondent DOE's jurisdiction over source, by-product, or special nuclear
materials under the Atomic Energy Act, 42 U.S.C. section 2201, et seq. Nothing in the
preceding sentence alters Respondents' duty to comply with these Orders.

The Director reserves the right to revoke these Orders, or any portion hereof, upon a
determination by Ohio EPA that such revocation is necessary to protect human health
or safety or the environment. The Respondents reserve the right to seek administrative
or judicial review of any such revocation.
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It is Ohio EPA's position that the Anti-Deficiency Act, 31 U.S.C. section 1341, as
amended, does not apply to any obligations set forth in these Orders, and that
obligations herein are not affected by Respondent DOE's failure to obtain adequate
funds or appropriations from Congress. It is Respondents’ position that the obligations
set forth in these Orders are subject to the provisions of the Anti-Deficiency Act and are
subject to the availability of funding. The Parties agree that it is premature to raise and
resolve the validity of such positions at this time.

XH. OTHER CLAIMS

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 persons, firm, partnership or
Corporation, not a signatory to these Orders, for any liability arising out of or relating to
the operation of the Respondent DOE's Site.

Xlll. SIGNATORIES

Each undersigned representative of a Party signatory to these Orders certifies
that he or she is fully authorized to enter into the terms and conditions of these Orders
and to legally bind such party to this document.

XV. WAIVER

The Respondents agree that these Orders are lawful and reasonable. The
Respondents, by acceptance of these Orders, agree to comply with all conditions of
these Orders and acknowledge the Respondents' failure to do so may result in further
legal action by Ohio EPA.

The Respondents hereby waive the right to appeal or otherwise challenge the
issuance of these Orders. Nothing in these Orders shall affect the Respondents' rights
to seek administrative or judicial review of other final actions by the Director pursuant to
ORC section 3745.04 or other applicable law.

Ohio EPA and the Respondents agree that in the event that these Orders are appealed
by any other party to the Environmental Review Appeals Commission, or any court, the
Respondents retain the right to intervene and participate in such appeal in support of
these Orders. In such event, the Respondents shall continue to comply with these
Orders notwithstanding such appeal and intervention unless these Orders are stayed,
vacated, or modified. -
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IT IS SO ORDERED AND AGREED:

Ohio Environmental Protection Agency

By:

Scott J. Nally, Director Date

ITIS SO AGREED:

U.S. Department of Energy:

By: (A/f. R Date: t(‘/ 1 ¢¢

Signature 7 {/
W. E, MurPHé

Printed Name

mMﬂ PPAD

Title

Fluor- W@\@Q\mouth LLC:
Q\\N\?\ka Date: W\’B\\J‘mu

Slgnature

\J\/Oo m@& AP\“\QBN&X

Printed Name

Q" O\Wb\(h\\(\a ¥ s b
Title O 0
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ATTACHMENT A

Unit Name | Description Quadrant | Unit Type for Unit Type for
Groundwater S&M Activities
Monitoring - — - I_”J

X-231B* Oil Biodegradation Plot Quadrant I HWMU Corrective Action

X-744Y* Storage Yard Quadrant II HWMU Corrective Action

X-230J7% | Holding Pond | Quadrant IT HWMU Corrective Action

X-701B* | I—Iélding Pond Quadtant IT HWMU | corrective Action

X-701C* ‘Neutralization Pit Quadrant II HWMU Corrective Action

X-740% Waste Oil Handlmg Quadrant 111 HWMWN\Corrective HWMU (soils only)

Facility Action

X-616%* Chromjum Sludge Lagoon | Quadrant Il { HWMU HWMU

K-749 N** | Landfill Quadrant | HWMU HWMU

X-749 S*¥** | Landfill - Quadrant I HWMU SWDF

X-T3ISN** | Landfill Quadrent IV SWDF BHWMU

X735 S*** | Landfill Quadrant IV SWDF SWDF

X-749A*+* | Landfill Quadrant I SWDF SWDF

* HWMUs to be addressed under the RCRA Corrective Action’\CERCLA Process. These units are addressed under
the schedule for completion of remedial activity at the site.

** HWMU closed in accordanee with approved closure plan for soils only. Groundwater to be addressed under RCRA
Corrective Action\CERCLA. Process.

** HWMUs closed in accordance with approved closure plans and are considered to be in post closure groundwater
monitoring. Continued groundwater monitoring to be conducted as part of the IGWMP.

¥** SWDF closed in accordance with approved closure plans. Contmued groundwater monitoring to be conducted as
part of the IGWMP.
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1. INTRODUCTION

Groundwater and surface water monitoring at the U.S. Department of Energy (DOE) Portsmouth
Gaseous Diffusion Plant (PORTS) was initiated in the 1980s. Since that time, numerous investigative
studies and routine monitoring programs have provided much geologic and hydrogeologic information at
PORTS.

The purpose of the Integrated Groundwater Monitoring Plan (IGWMP) is to capture in a single
document the following regulatory and legal requirements for groundwater monitoring at PORTS:

»  regulatory requirements of the Ohio Administrative Code (OAC),
e closure documents,

. the 1989 Administrative Consent Order between DOE and the U.S. Environmental Protection
Agency (EPA), as amended in 1994 and 1997, which the Ohio Environmental Protection Agency
(Ohio EPA) became a party to in 1994,

. the 1989 Consent Decree between the DOE and the State of Ohio, and
. DOE Orders.

The IGWMP integrates into a single, unified document the regulatory and technical requirements for
groundwater monitoring at PORTS. Per the Director’s Final Findings and Orders (DFF&O), journalized
on March 18, 1999, the IGWMP “is designed to integrate site-wide groundwater monitoring activities at
PORTS by encompassing all groundwater monitoring requirements and the goals of multiple regulatory
programs in order to maximize resources to support corrective action and to minimize the potential for
conflicts in requirements between regulatory programs.”

The initial IGWMP dated November 1998 was approved by Ohio EPA for implementation
beginning in the second quarter of 1999. Revisions to the IGWMP are reviewed and approved by Ohio
EPA. Previous revisions of the IGWMP were dated and implemented as follows:

January 2001 (effective the first quarter of 2001 through fourth quarter of 2001),
October 2001 (effective the first quarter of 2002 through fourth quarter of 2002),
October 2002 (effective the first quarter of 2003 through fourth quarter of 2003),
October 2003 (effective the first quarter of 2004 through fourth quarter of 2004),
October 2004 (effective the first quarter of 2005 through fourth quarter of 2007), and
August 2007 (effective the first quarter of 2008 through second quarter of 2009).

This IGWMP revision will replace the IGWMP dated June 2009 and implemented in the third
quarter of 2009. This revision incorporates changes based on a review of monitoring data and current
remedial actions.

The IGWMP is designed to minimize the potential for confusion in interpreting requirements and to
maximize resources for collecting the data needed for sound decision making. Keeping the intent of the
regulatory directives and the objectives of various monitoring programs in mind, the IGWMP is designed
to establish all groundwater monitoring requirements for PORTS. Ultimately this document will facilitate

1-1
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the efficient collection of groundwater monitoring data, simplify the process of conducting regulatory
audits of the program, and improve the collection and representativeness of data needed to make the
decisions required in the corrective action process.

DOE Order 5400.5, Radiation Protection of the Public and the Environment, requires radiological
monitoring. These radiological monitoring requirements are included in the IGWMP so that groundwater
and surface water monitoring requirements associated with the IGWMP monitoring locations are captured
in a single plan.

1.1 OVERVIEW OF APPROACH

The IGWMP establishes economies of scale for groundwater monitoring by focusing activities over
larger areas rather than on individual wells or waste management units within an area. Specifically, the
identity and location of the appropriate subset of monitoring wells, the identity of constituents for
sampling, and the frequency of sampling are determined on the basis of an evaluation of historical
monitoring results, process knowledge, and other information and requirements from previous
investigations conducted at PORTS. The process of integrating groundwater monitoring at PORTS is
shown schematically in Figure 1. DOE will implement changes to the IGWMP beginning in the calendar
quarter following Ohio EPA approval, except for changes that have been previously approved by Ohio
EPA and are already being implemented by DOE.

The IGWMP is organized into three large-scale divisions: Sections 1 through 3 comprise the
introduction, background, history, and the regulatory and technical considerations for the groundwater
monitoring program at PORTS; Sections 4 through 8 contain the monitoring programs for each of the
guadrants at PORTS, surface water, and water supply monitoring; and Sections 9 through 11 discuss
additional monitoring and procedures.
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2. HISTORY OF GROUNDWATER MONITORING AT PORTS

The pre-integrated groundwater monitoring program at PORTS (monitoring prior to the second
quarter of 1999) was conducted in accordance with the OAC, the 1989 Consent Decree between the DOE
and the State of Ohio, and the 1989 Administrative Consent Order between DOE and the U.S. EPA (as
amended in 1994 and 1997). Ohio EPA became a party to the U.S. EPA Administrative Consent Order in
1994. Routine groundwater monitoring was conducted at Resource Conservation and Recovery Act
(RCRA) Subtitle C interim status units in accordance with OAC 3745-65 and OAC 3745-66, and at
RCRA Subtitle D solid waste disposal units in accordance with OAC 3745-27 and 3745-29.
Additionally, routine groundwater and surface water monitoring requirements were included in
Closure/Post Closure Plans, Interim Remedial Measure (IRM) Plans, Corrective Measure Plans, and other
Administrative Action documents. These plans and documents were written and approved in accordance
with the regulations and/or the Consent Order and the Consent Decree. A listing of these documents
includes the following:

»  Ground-Water Quality Assessment of Four RCRA Units for the Portsmouth Gaseous Diffusion Plant
»  Detection Monitoring Plan for the X-230J7 Holding Pond

e Closure Plan for the X-230J7 Holding Pond

e Closure Plan for the X-231B Oil Biodegradation Plot

»  X-231B QOil Biodegradation Plot Closure Options Study

*  X-231B Technology Demonstration Assessment Report

e X-231B Consolidated Closure Plan

»  Decision Document for the X-611A Lime Sludge Lagoons

e Closure Plan for the X-616 Surface Impoundments

»  Post Closure Plan for the X-616 Surface Impoundments

e Closure Plan for the X-701B Holding Pond and Sludge Containment Ponds

e X-701B Technology Demonstration Assessment Report

e Consolidated Closure Plan for the X-701B Holding Pond and Sludge Containment Ponds
e Closure Plan for the X-735 Landfill (Northern Portion)

»  Final Closure/Post Closure Plan for the X-735 Industrial Solid Waste Landfill

e Closure Plan for the X-749 Contaminated Materials Disposal Facility, Northern Portion
e Closure Plan for the X-749 Contaminated Materials Disposal Facility, Southern Portion
e Interim Remedial Measures Plan for the X-749

e Closure Plan for the X-749A Classified Materials Disposal Facility

e Interim Measures Plan for the Peter Kiewit Landfill

o Peter Kiewit Landfill Cleanup Alternatives Study/Corrective Measures Study (CAS/CMS)
e Decision Document for the Peter Kiewit Landfill

The Ground-Water Quality Assessment of Four RCRA Units for the Portsmouth Gaseous Diffusion
Plant (GWQA) (MMES 1989a) was completed in accordance with RCRA requirements in 1989. The
document summarized the results of studies conducted at four units at PORTS regulated under RCRA: the
X-701B Holding Pond, the X-231B Southwest Oil Biodegradation Plots, the X-749 Contaminated
Materials Disposal Facility, and the X-616 Chromium Sludge Surface Impoundments. As a result of the
groundwater contamination discovered during the GWQA investigation, an assessment monitoring
program for the X-701B, the X-231B, and the X-749 was proposed by DOE and approved by the Ohio
EPA in 1989. Routine groundwater monitoring has been conducted in the vicinity of these four units
since 1989. The assessment monitoring program for the X-616 facility was initiated prior to the GWQA.
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Another comprehensive effort at PORTS required by the Consent Order and the Consent Decree was
a RCRA Facility Investigation (RFI), conducted from 1991 to 1996, which included the investigation of
143 solid waste management units (SWMUs). The RFI identified a number of SWMUs as potential
sources for groundwater contamination and confirmed the results of the GWQA. Some areas identified in
the RFI as potential concerns associated with contamination include the following:

e X-120 Old Training Facility (Quadrant I)

»  Quadrant | Groundwater Investigative Area [includes the X-231B volatile organic compound (VOC)
plume], also known as the Five-Unit Area

. Quadrant 1l Groundwater Investigative Area, also known as the Seven-Unit Area

e X-740 Waste Oil Handling Facility (Quadrant I11)

Other areas noted as containing potential sources of contamination include the following:

e X-749 Contaminated Materials Disposal Facility (Quadrant I)
o Peter Kiewit (PK) Landfill (Quadrant I)

o X-749A Classified Materials Landfill (Quadrant I)

X-611A Former Lime Sludge Lagoons (Quadrant 1V)

e X-734 0Old Sanitary Landfill (Quadrant 1V)

o X-734A&B Construction Spoils Landfills (Quadrant V)

e X-735 Landfill (Quadrant 1V)

Based upon the results of the RFI, it was determined that groundwater monitoring should continue at
some facilities, and special groundwater studies should be implemented at others in order to obtain
additional data necessary for the development of corrective measure studies.

Under both RCRA Subtitle C and RCRA Subtitle D and prior to implementation of the IGWMP,
detection monitoring was performed at units where there was no statistically significant exceedence of
threshold levels of contaminants or indicator parameters at downgradient wells. In the event of such an
occurrence, the groundwater contaminant plume associated with the unit would have been characterized
during an assessment monitoring program. The assessment monitoring was performed on a quarterly
basis under an approved groundwater quality assessment plan. The assessment monitoring program was
conducted to continually characterize the extent and rate of migration, and the concentration of leachate
or leachate-derived constituents in the groundwater upon determining a significant change in levels of
contaminants or indicator parameters at downgradient wells.

Under the pre-integrated program, routine groundwater monitoring was required on a quarterly,
semiannual, or annual basis at seven RCRA Subtitle C interim status hazardous waste units at PORTS.
Detection monitoring was required at three units: (1) the X-701C Neutralization Pit, (2) the X-735 RCRA
Landfill (northern portion of X-735), and (3) the X-230J7 Holding Pond. Assessment monitoring was
required at two units not yet closed: (1) the X-231B Southwest Oil Biodegradation Plot, and (2) the
X-701B Holding Pond, and at two units that were certified closed: (1) the X-616 Chromium Sludge
Surface Impoundments, and (2) the X-749 North Contaminated Materials Storage Yard.

Under the pre-integrated program, routine groundwater monitoring was also conducted at three
RCRA Subtitle D solid waste disposal units: the X-735 Industrial Solid Waste Landfill (southern portion
of X-735), the X-749A Classified Materials Disposal Facility (certified closed), and the X-749 South
Contaminated Materials Disposal Facility. Assessment monitoring was performed at the X-749 South
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Contaminated Materials Disposal Facility due to the site’s proximity to the X-749 northern portion. The
northern portion is a RCRA Subtitle C facility which has been associated with a groundwater
contamination plume, however, a determination that the X-749 South Contaminated Materials Disposal
Facility is a source of groundwater contamination has not been made. With the approval of the regulatory
authority, and with their acknowledgment that the X-749 southern portion is not regulated as a hazardous
waste unit, both the X-749 units are monitored as one unit.

On January 27, 1999, Ohio EPA approved the IGWMP for PORTS. On March 18, 1999, a DFF&O
was journalized that governs the requirements and exemptions under multiple regulatory programs
applicable to future IGWMP revisions. Implementation of the IGWMP began in the second quarter
(April through June) of 1999.

Groundwater monitoring at the X-735 Landfills and X-749A Classified Materials Disposal Facility
(part of the Quadrant | Groundwater Investigative Area) is conducted in accordance with OAC
3745-29-10 as promulgated on June 1, 1994. This rule was in effect when the March 1999 DFF&O was
journalized. Ohio EPA agrees that groundwater monitoring at these two areas will be conducted in
accordance with the 1994 version of OAC 3745-29-10 as delineated in the IGWMP in lieu of monitoring
these units in accordance with subsequent revisions to the rule. Appendix G provides a copy of OAC
3745-29-10 as promulgated on June 1, 1994.
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3. DEVELOPMENT OF AN INTEGRATED GROUNDWATER
MONITORING PLAN

PORTS can more efficiently achieve groundwater monitoring/remediation objectives by integrating
and consolidating monitoring requirements. In order to optimize the groundwater monitoring activities at
PORTS, the monitoring program at a given Area of Concern (AOC) integrates historical information, the
regulatory requirements stipulated in the regulations or other administrative directives, as well as
requirements necessary to support corrective measures.

3.1 TECHNICAL CONSIDERATIONS FOR OPTIMIZING GROUNDWATER MONITORING

Groundwater monitoring resources are optimized by conducting a detailed evaluation of those
systematic elements that would constitute an effective and efficient groundwater monitoring program:
network configuration and well selection, sampling frequency(ies), analytical parameters, data
interpretation and reporting, and monitoring program evaluation. Optimization of these elements is based
on technical considerations, calculations, estimates, historical trends, and professional judgment. The
following sections describe the process used at PORTS to evaluate the existing groundwater monitoring
program, including general suggestions for changes.

3.1.1 Groundwater AOCs

The process of developing an integrated groundwater monitoring program at PORTS began by
selecting or designating relatively large-scale contamination areas called groundwater AOCs. AOCs at
PORTS are generally large areas containing multiple source/release sites contributing to physically
contiguous or co-mingled contaminant plumes, or remediation concerns that are the subject of corrective
actions or RCRA closures. By focusing monitoring activities over AOCs rather than on individual waste
management units, the IGWMP establishes economies of scale for groundwater monitoring, and resources
are used more efficiently.

The IGWMP designates AOCs on the basis of areas previously identified in three documents, or
series of documents: the 1989 GWQA, the RFI Reports (DOE 1996b, DOE 1996¢, DOE 1996d, and DOE
1996¢), and the Background Sampling Investigation of Soil and Groundwater Final Report (DOE 1996a).
The GWQA was discussed in Section 2. The RFI Reports (DOE 1996b, DOE 1996¢, DOE 1996d, and
DOE 1996e) delineated additional groundwater AOCs associated with predominantly VOC
contamination.  Additionally, areas were noted as containing potential sources of groundwater
contamination. Figure 2 shows the groundwater AOCs at PORTS.

3.1.2 Well Selection and Network Configuration

Monitoring wells were selected to serve one or more of the following broad technical objectives:
source/release monitoring, plume monitoring, and remedial action effectiveness monitoring. Source
monitoring is designed to monitor as close as feasible to potential sources of groundwater contamination
such as landfills and holding ponds. Plume monitoring is designed to assess the concentrations and extent
of known contaminant plumes. Remedial action effectiveness monitoring is designed to evaluate the
performance of interim remedial measures, corrective actions, or technology demonstrations. These
broad technical purposes approximate the regulatory definitions of detection monitoring and assessment
monitoring.
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A single monitoring well may serve two or more of the technical objectives noted above. For
instance, a well near a barrier wall at the edge of a landfill and located in the center of a groundwater
plume would serve all three objectives. Wells may also be monitored for other purposes such as exit
pathway monitoring or residential monitoring. More wells than necessary may be available to meet
technical objectives for a given area. Therefore, additional technical information is used to determine the
specific wells used for each area. Specific wells and the monitoring network’s configuration have been
determined on the basis of the following information:

»  Potentiometric data is used to select at least one upgradient well. Regional flow data will be used if
local flow is radial. Potentiometric data is also used to select appropriate upgradient and
downgradient wells for monitoring potential or existing sources; plume extent, rate of migration, and
concentration; and areas where remedial measures have been installed.

»  Well spacing information is used to select wells which will adequately delineate contaminant plumes
and address variations in hydraulic conductivity and flow directions.

»  Geochemical-process parameters are used to help understand contaminant fate-and-transport
mechanisms.

»  Soil boring and subsurface geologic data is used to assure that at least one Gallia and one Berea well
are located near the area of highest overall contamination, and to assure that selected wells are
screened in the appropriate formation.

3.1.3 Sampling Frequency

Sampling frequencies of a well or wells may be changed during the implementation of the IGWMP
due to changes in water quality results of the well or wells. A change to a more frequent sampling
schedule may be necessary when:

o wells are at plume margins,

e concentrations are changing,

. flow velocities are high,

e parameters are detected that are mobile in groundwater, or

e when the Sunbury shale is thin (less than 2.5 inches) or absent at Berea wells.

A change to a less frequent sampling schedule may occur when:
« wells are at the center of plumes,
» concentrations vary slightly over time based upon historic data,
« wells are in hydrogeologic strata where flow velocities are low,
e parameters are detected that have low mobility in groundwater, or
« when the Sunbury shale is thick at Berea wells.
3.1.4 Analytical Parameters

Changes in the analytical parameters for groundwater sampling at PORTS (see Table 1) are selected
on the basis of the following information:
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o Historical data is used to identify potential chemicals of concern. Most groundwater AOCs have
abundant historical data that can be used to safely infer long-term water-quality trends. Rather than
requesting the same set of sample analyses for each well for each monitoring event, which is not an
effective use of resources, the evaluation considers historical data trends to minimize the number of
laboratory analyses needed for a given sampling event without sacrificing important information and
without increasing risk to either human health or the environment. For example, on a historical basis
selected VOCs and occasionally technetium-99 have proven to be very effective early indicators for
plume migration. It is in fact much more effective than the existing process of using anions and
cations. The approach used to develop the IGWMP relies heavily on parameters that indicate sudden
plume movement, such as trichloroethene (TCE), to determine whether the analysis of additional
parameters is necessary.

»  Relative mobility of actual (or potential) contaminants is used in conjunction with contaminant
transport knowledge about specific analytes. Some analytes migrate faster in groundwater than
others; for instance, TCE moves much faster than polychlorinated biphenyls (PCBs). This
information is used to tailor monitoring to the velocity of groundwater for each AOC.

»  Geochemical-process parameters are used to help assess conditions favorable for natural attenuation
or biological degradation of chlorinated solvents, or to help understand fate-and-transport
mechanisms.

«  Conventional indicator parameters (e.g., chlorides, sulfates) may be used in areas requiring source
monitoring, and to a lesser degree, plume monitoring. Such parameters are often useful in
determining characteristics unique to an individual groundwater area, or contaminant plume.

3.2 SPECIAL SHORT-TERM STUDY PROCESS

Over the course of long-term monitoring at PORTS, questions may arise about specific contaminant
releases or transport mechanisms, or the application of a specific remediation technology that cannot be
answered by the data collected under the integrated monitoring program outlined in the IGWMP. To
address this need, the IGWMP allows for the inclusion of special monitoring activities that are highly
focused on specific groundwater problems. Specific special studies may be proposed by the Ohio EPA or
by DOE and implemented through an approved work plan. Specific special studies are discussed in
Section 9 if long-term monitoring at PORTS is affected. The results of a special study may be presented
in a separate report(s) and summarized in the annual Groundwater Monitoring Report (see Section 3.3.3).

3.3 EVALUATIONS AND REPORTING

The evaluation and reporting of information and data generated as a result of implementing the
IGWMP are required by the Ohio EPA. Evaluations include, but are not limited to, the following:
statistical analysis, trend analysis, and the evaluation of analytical results to ensure achievement of data
quality objectives. Reporting of the data and the results of the evaluations are scheduled to occur on a
routine basis of not less than annually. The Ohio EPA has also requested timely reporting by DOE of any
event that may warrant any revision to the IGWMP prior to submission of the next respective annual
report. Such finding may include the following: a significant increase in contaminant concentration,
contamination discovered in previously uncontaminated monitoring well(s), and significant changes in
groundwater flow direction. Such events may also prompt the initiation of a special short-term study as
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described in Section 3.2. The following sections describe the required statistical evaluations and
reporting for the integrated groundwater monitoring program.

3.3.1 Statistical Evaluations and Reporting

Two units included in the integrated groundwater monitoring program, the X-749A Classified
Materials Disposal Facility and the X-735 Industrial Solid Waste Landfill, are subject to monitoring
programs under OAC 3745-29-10 (as promulgated June 1, 1994, see Appendix G).

The monitoring programs for these units include the statistical evaluation of analytical results in
order to determine if leachate or leachate-derived constituents from these units have impacted the
surrounding groundwater. These evaluations are completed as described in Appendix F and Sections
4.2.4 and 7.2.4, respectively.

If the statistical evaluations performed under a detection monitoring program indicate a statistically
significant increase after verification resampling as described in Appendix F, DOE will notify the Ohio
EPA in accordance with OAC 3745-29-10(D)(7)(b). The notification will identify the wells and
parameters that have shown a statistically significant change.

As described in OAC 3745-29-10(D)(7)(c) for detection monitoring programs, DOE may choose to
demonstrate that a source other than the landfill caused the contamination or that the statistically
significant increase resulted from error in the sampling, analysis, statistical evaluation, or natural variation
in groundwater quality. This demonstration may take the form of a special study as described in
Section 3.2. A report documenting this demonstration will be submitted to the Ohio EPA within 105 days
of reporting the statistically significant change (unless otherwise agreed to by Ohio EPA) and may
include a request to continue the detection monitoring program. If DOE cannot successfully show that
the identified contamination was not caused by the landfill, DOE will initiate an assessment monitoring
program in accordance with OAC 3745-29-10(E), except for modifications otherwise approved by the
Ohio EPA.

3.3.2 Assessment and Corrective Measures Reporting

DOE will follow, if and where monitoring results make applicable, OAC 3745-29-10(E) for
assessment monitoring and reporting requirements, and OAC 3745-29-10(F) for corrective measures
requirements, except for modifications otherwise approved by the Ohio EPA.

3.3.3 Annual Reporting

The integrated groundwater monitoring program defined in this document includes the preparation
and submittal to the Ohio EPA of an annual Groundwater Monitoring Report. This report will be
submitted by April 1 and will contain a summary of the groundwater monitoring completed during the
previous year.

In addition to a summary and overview analysis of the groundwater data for each of the four
guadrants, which may include graphs and charts necessary to explain fundamental changes in the data or
the understanding of the data, the annual Groundwater Monitoring Report will specifically note any
significant changes in the data occurring during the previous year. The report will especially note any
anomalies in the groundwater quality or any changes in the monitoring programs at the X-749A or the
X-735 Landfills. A description of any special studies conducted during the previous year will also be
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included, as well as descriptions of the rate, extent and concentration level of the existing contaminant
plumes. Information about the groundwater treatment facilities, results of the surface water and water
supply monitoring, and trends in the groundwater quality will also be provided.

Laboratory analytical data, groundwater elevations, and statistical analysis collected during the
previous year will be presented in summary tables. The concentration and extent of the contaminant
plumes will be shown on figures and the groundwater elevations will be shown on potentiometric surface
water maps.

The format and content of the annual Groundwater Monitoring Report will be governed by the data
collected and the evaluations performed during the previous year. Therefore, the report may be modified
over time in order to best meet the needs of the Ohio EPA and DOE. Furthermore, results provided in the
annual report may dictate that changes be made to the IGWMP. Changes to the IGWMP will be
approved by the Ohio EPA.
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4. QUADRANT I

Two groundwater AOCs are located in Quadrant I, which is in the southern portion of the site: the
X-749/X-120/PK Landfill Area and the Quadrant I Groundwater Investigative Area/X-749A Classified
Materials Landfill Area. These areas are discussed in Sections 4.1 and 4.2, respectively.

4.1 X-749 CONTAMINATED MATERIALS DISPOSAL FACILITY/X-120 OLD TRAINING
FACILITY/PK LANDFILL AREA

The following sections contain an introduction and facility history of the X-749/X-120/PK Landfill
Area and the regulatory and technical considerations for optimizing groundwater monitoring in this AOC.
Section 4.1 concludes with discussions regarding regulatory evaluations and reporting for the
X-749/X-120/PK Landfill Area.

4.1.1 Background and History

In the southern portion of Quadrant I, groundwater concerns focus on three contaminant sources: the
X-749 Contaminated Materials Disposal Facility (both north and south portions), the X-120 Old
(Goodyear) Training Facility, and the PK Landfill. Integrating the monitoring programs for each of the
three areas into one plan provides for increased efficiency of data collection, enhances the decision
making process, and minimizes the possibility of errors or confusion. A brief history of these units and
their associated remedial actions is presented in this section. Additional historical information specific to
the X-749 groundwater monitoring wells and analytical results is presented in Section 4.1.3.

4.1.1.1 X-749 Contaminated Materials Disposal Facility

The X-749 Contaminated Materials Disposal Facility is located in the south-central section of the
facility. The landfill covers approximately 11.5 acres and was built in an area of highest elevation within
the southern half of PORTS. Operation of the landfill was from 1955 to 1990, during which time buried
wastes were generally contained in metal drums or other containers that were compatible with the waste.

The landfill is divided into a northern portion and southern portion. The northern portion is
approximately 200,000 square ft and contains waste contaminated with industrial solvents, waste oils
from plant compressors and pumps, sludges that were classified as hazardous, and low-level radioactive
materials. The southern portion is approximately 130,000 square ft and contains non-hazardous,
low-level radioactive scrap materials.

The X-749 facility was included in the 1989 GWQA. An assessment monitoring program for this
unit was proposed in the 1989 GWQA. This assessment monitoring program was implemented at the
completion of the GWQA investigation.

Separate closure plans for the northern and southern portions of the unit were prepared based on
historical information about the types of waste disposed in each area; i.e., the closure plan for the northern
portion was prepared in accordance with hazardous waste regulations and the closure plan for the
southern portion was prepared in accordance with solid waste regulations. Closure of both units occurred
concurrently and was completed in 1992 in accordance with both approved closure plans. Because a
groundwater contaminant plume underlies both portions, and because they are adjacent to each other and
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were closed together, the X-749 Contaminated Materials Disposal Facility is considered a single unit for
the purposes of groundwater monitoring. Therefore, in this document, the term “X-749” refers to the
entire unit, including both the north and south portions, unless otherwise designated.

Elements of the closure included installation of a multimedia cap, a barrier wall along the north side
and northwest corner of X-749, and subsurface groundwater drains on the northern half of the east side
and the southwest corner, including one groundwater extraction well within each of the groundwater
drains. The barrier wall and subsurface drains extend down to bedrock. After collection, groundwater is
pumped from the subsurface drains to the X-622 Groundwater Treatment Facility, where the groundwater
is treated prior to discharge in accordance with the applicable National Pollutant Discharge Elimination
System (NPDES) permit.

In 2001, Ohio EPA issued the Decision Document for Quadrant I, which identified the selected
remedial measures for X-749 Contaminated Materials Disposal Facility. An additional barrier wall was
installed around the eastern and southern portions of X-749. Installation of this barrier wall required
removal of the eastern groundwater extraction well installed during closure of the unit.

In 2007-2008, two additional groundwater extraction wells (X749-EWO05G and X749-EWO06G) were
installed in the groundwater collection trench on the southwest side of the X-749 Contaminated Materials
Disposal Facility to provide further control of contaminants emanating from the landfill. The extraction
wells began operating in January 2008.

Phytoremediation was also required by the Decision Document to control groundwater flow and
remove VOCs from portions of the X-749 groundwater plume. Hybrid poplar trees were planted in areas
east, south, and west of the X-749 Landfill during 2002-2003. Additional groundwater monitoring wells
were installed to monitor the effect of the trees on the groundwater plume.

A preliminary evaluation of the X-749/X-120 phytoremediation system, the Preliminary Evaluation
Report for the X-749/X-120 Phytoremediation System at the Portsmouth Gaseous Diffusion Plant (DOE
2008c) was completed in January 2008. The trees selected for the phytoremediation system had just
begun to develop sufficient leaf area (approximately equal to root volume) so that groundwater was
transpired through the trees; therefore, a complete system evaluation could not be completed. Water level
data and tree core sampling results indicated that contaminated groundwater was being transpired by the
trees; however, the volume of contaminated groundwater uptake by the trees was uncertain. Continued
operation of the phytoremediation system was recommended in order for the trees to grow and develop a
more extensive root system.

In the early 1990s, the leading edge of the contaminated groundwater plume emanating from X-749
was determined to be approaching the southern boundary of the PORTS reservation. In 1994, an IRM
subsurface barrier wall (X-749 South Barrier Wall) was completed across a portion of the facility’s
southern boundary. The X-749 South Barrier Wall, which extends from the surface into the Sunbury
Shale, was designed to inhibit migration of the plume off plant property.

In 2004, injection of a reductive dechlorination compound, Hydrogen Release Compound®-
extended release formula (HRC-X), was performed near the X-749 South Barrier Wall to remediate
VOCs in this area. Selected wells were monitored for additional parameters to monitor and evaluate the
effectiveness of the HRC-X in remediating VOCs. Sampling data collected through the second quarter of
2006 indicated that optimal reductive dechlorination of chlorinated solvents was briefly achieved in the
treatment zones but was no longer effective due to depletion of the HRC-X.
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In 2007, four groundwater extraction wells (X749-EW01G, X749-EW02G, X749-EW03G, and
X749-EW04G) were installed in the X-749 South Barrier Wall area. These groundwater wells were
successful in reducing the VOC concentrations detected in groundwater in the X-749 South Barrier Wall
Area. In 2010, three additional groundwater extraction wells (X749-EWO07G, X749-EWO08G, and
X749-EW09G) were installed within the X-749/X-120 plume to provide additional control and
remediation of the plume. Chapter 9, Section 9.2.1 provides additional information about the current
special studies and/or remedial activities in the X-749/X-120 groundwater plume.

4.1.1.2 X-120 Old Training Facility

The X-120 Old (Goodyear) Training Facility covered an area of approximately 11.5 acres near the
present day XT-847 building. The X-120 facility, which no longer exists, included a machine shop, metal
shop, paint shop, and several warehouses used during the construction of PORTS in the 1950s. The shops
may have used solvents and various other materials. Disposal practices of these solvents are unknown.

A groundwater contaminant plume associated with this facility contains primarily TCE and lesser
concentrations of other VOCs. The upgradient portion of the X-120 plume co-mingles with a portion of
the X-749 plume; however, downgradient the X-120 plume migrates independently to the southwest. In
1996, a horizontal well was installed along the approximate axis of the X-120 plume. This well passively
transmitted (by gravity drainage) contaminated groundwater to the X-625 Groundwater Treatment
Facility. In July 2003, operation of the X-625 Groundwater Treatment Facility ceased and the horizontal
well discharge was capped because of the limited amount of groundwater that was being treated at the
facility. In 2010, a groundwater extraction well (X749-EW09G) was installed within the X-120 portion
of the groundwater plume to remediate higher concentrations of VOCs present in groundwater in this area
of the plume.

4.1.1.3 PK Landfill

The PK Landfill is located west of Big Run Creek just south of the X-230K Holding Pond. The
landfill, which began operations in 1952, was used as a salvage yard, burn pit, and trash area during the
construction of PORTS. After the initial construction, the disposal site was operated as a sanitary landfill
until 1968, when soil was graded over the site and the area was seeded with native grasses. No manifests
or records exist that characterize the material in the landfill.

During site investigations, intermittent seeps were observed emanating from the PK Landfill into Big
Run Creek. In 1993, sampling was conducted at three of the seeps and at Big Run Creek approximately
40 ft downstream of the seeps. Sample results indicated that the seeps contained vinyl chloride; however,
no vinyl chloride was detected in Big Run Creek.

In 1994, an IRM was implemented that involved the portion of Big Run Creek contiguous to the PK
Landfill. This portion of Big Run Creek was relocated approximately 50 ft to the east. A groundwater
collection system was installed in the old creek channel to capture the seeps emanating from the landfill.
Contaminated groundwater is pumped from the collection system to the X-622 Groundwater Treatment
Facility. The PK Landfill IRM required sampling of the groundwater collection system on a quarterly
basis.

In accordance with the provisions of various regulatory requirements, the final Decision Document
for the PK Landfill was issued by the Ohio EPA in July 1996, and the U.S. EPA in May 1997. The
Decision Document required:
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»  continued operation of seep collection system on the east side of the landfill,

« alandfill cap to contain wastes and reduce water infiltration that meets the requirements of RCRA,
Subtitle D, and

» environmental monitoring to ensure that the final remedial action is protective.

The PK Landfill Decision Document also required evaluation of the leachate volumes flowing to the
seep collection system to determine the need for a vertical subsurface barrier (barrier wall) to minimize
lateral migration of contaminants. The RCRA Subtitle D landfill cap completed at the PK Landfill in
1998 did not include the installation of a vertical barrier.

In April 1997, contaminated seeps were noted in the tributary to Big Run Creek on the south side of
the PK Landfill. It was believed that these seeps were the result of the groundwater plume associated
with the X-749 facility intersecting the ground surface at this location. The X-749/X-120 groundwater
plume is near the western and southern boundary of the PK Landfill and the groundwater potentiometric
surface is near the actual surface elevation in this area. The groundwater flow in the PK Landfill area was
from the northwest to southeast.

As a result of the seeps discovered in April 1997, a second collection system was constructed south
and east of the PK Landfill boundary in October 1997 to contain the groundwater plume migrating toward
Big Run Creek. This additional collection system was tied into the previously installed system that
delivers collected water to the X-622 Groundwater Treatment Facility.

After the 5-year evaluation of the remedial actions at the PK Landfill was completed in 2002
[X-611A Prairie and the X-749B Peter Kiewit Landfill Five-Year Evaluation Report for the Portsmouth
Gaseous Diffusion Plant (DOE 2002)], DOE developed the Comprehensive Monitoring Plan for the
X-749 and Peter Kiewit Landfill Areas (DOE 2003a) to address Ohio EPA comments on the report. The
plan described additional data to be collected to evaluate the remedial measures in place at the X-749 and
PK Landfills and to determine whether additional remedial measures were needed, such as a barrier wall
north and west of the PK Landfill. The Annual (2004) Summary Report of the Comprehensive
Monitoring Plan Data for the X-749/Peter Kiewit Landfill Areas (DOE 2005) determined that the
remedial measures in place were performing as expected and a barrier wall was not necessary.

The second five-year review for the PK Landfill was completed in 2008. The Second Five-Year
Review for the X-749B Peter Kiewit Landfill (DOE 2008e) found that the remedial actions implemented at
the PK Landfill (the groundwater collection systems, landfill cap, and institutional controls) were
achieving remedial action objectives by eliminating exposure pathways and reducing the potential for
contaminant transport. Concentrations of many of the VOCs detected in groundwater at the PK Landfill
were decreasing significantly. In addition, VOCs detected at the PK Landfill were not detected in surface
water samples collected from Big Run Creek adjacent to or downstream from PK Landfill. Monitoring
data continued to indicate that a barrier wall north and west of the PK Landfill was not necessary.

4.1.2 Regulatory Considerations for Optimizing Groundwater Monitoring

Regulatory requirements for the X-749/X-120/PK Landfill Area are summarized in the following
section. As noted previously, the X-749 Contaminated Materials Disposal Facility comprises two units:
a northern unit and a southern unit. Groundwater monitoring at the northern portion was governed by the
hazardous waste regulations and an approved closure plan written in accordance with those regulations.
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Groundwater monitoring at the southern portion of the X-749 was governed by the solid waste regulations
and an approved closure plan written in accordance with the solid waste regulations.

The closure plan for the southern portion included essentially the same requirements as specified in
the northern portion closure plan; however, it also included a requirement that three surface water
locations be monitored during closure of the unit. Other discrepancies between the two post-closure
groundwater monitoring sections also existed.

It should also be noted that only three wells were included in the groundwater monitoring system
described in the initial closure plans; however, as part of the pre-integrated monitoring program, 29 wells
associated with the X-749 groundwater plume were routinely monitored with results reported to the Ohio
EPA annually. Most of the wells were added to the original monitoring system as part of the 1989
GWQA, to support the 1994 X-749 IRM, or to further delineate the extent of the X-749 groundwater
contaminant plume in accordance with OAC 3745-65-90 to 3745-65-94. All parameters specified in the
closure plans have been monitored at the three wells specified in the closure plans. The remaining wells
were monitored for a different list of parameters.

The PK Landfill lies within or adjacent to the X-120 and X-749 contaminant plumes and is
considered part of the X-749/X-120/PK Landfill AOC. To optimize the groundwater monitoring program
in this area, a monitoring program was developed to accomplish the objectives of monitoring the existing
groundwater contamination plume (rate, extent, and concentration) while providing for the collection of
additional information which indicates whether or not the PK Landfill is a continuing source of
groundwater contamination, and whether or not additional contaminants (in addition to those already
identified), are leaching from the X-749 unit. The pre-integrated requirements for conducting
groundwater monitoring at the PK Landfill were specified in the Operation and Maintenance (O&M) Plan
for the PK Landfill Corrective Measures Implementation (CMI).

A consolidated, integrated monitoring program for this facility eliminates potential confusion or
overlaps between the hazardous waste requirements and the solid waste requirements, while efficiently
providing information necessary to determine the best alternative for the corrective actions to be
implemented at this facility.

4.1.3 Technical Considerations for Optimizing Groundwater Monitoring

The integrated monitoring program, including all well names, monitoring frequencies, and
parameters for the X-749, the X-120, and the PK Landfill areas is presented in Appendix A, Table A-1.
However, each unit within the area is presented individually in this section to clarify the technical
objectives in selecting the wells, frequencies, and parameters. Because many wells will meet one or more
technical objectives for more than one unit, the parameter and frequency selection for wells meeting a
particular objective may not be identical.

A known VOC groundwater contaminant plume emanates from X-749. Routine groundwater
monitoring has occurred for X-749 since 1990. Prior to implementation of the IGWMP, analytical
parameters for X-749 wells typically included VOCs, physical parameters, radiological parameters,
metals, and inorganics. The specific list of VOCs varied from year to year; however, the primary plume
VOCs were always included in the list (32 VOCs were included). The radiological parameters always
included technetium-99 and total uranium. However, historical data indicates that only technetium-99
was a consistent plume constituent (since technetium-99 is a beta emitter, gross beta results generally
mimic technetium-99 results). Physical parameters typically included temperature, pH, and specific
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conductance. Changes in sampling methodology also allowed some measurements of the physical
parameters turbidity and dissolved oxygen. Hazardous metals parameters typically included cadmium,
chromium, and lead. These metals are not believed to be associated with the VOC/technetium-99 plume
at X-749/X-120 as a number of mid-plume wells have shown no detections for these metals. Other
parameters at this unit have included metals and other inorganics used for mass balance and water quality
analysis. These parameters included calcium, iron, magnesium, potassium, sodium, chloride, sulfate, and
alkalinity. In addition to the parameters analyzed for each of the X-749 wells, a number of other
parameters were included for the three closure wells (X749-26G, X749-32G, and X749-36G). These
mid-plume wells were sampled for additional organics, radionuclides, metals, and other inorganics.
These additional parameters were typically not detected or were below drinking water standards.

Figures A-1 and A-2 in Appendix A show the integrated monitoring wells and integrated monitoring
parameters, respectively, for the X-749/X-120/PK Landfill.

4.1.3.1 X-749 Contaminated Materials Disposal Facility

The X-749 Contaminated Materials Disposal Facility is a landfill (source) with a groundwater
contaminant plume for which a number of remedial actions have been performed including a cap, barrier
walls, groundwater collection systems, and phytoremediation. Therefore, source monitoring, plume
monitoring, and remedial action effectiveness monitoring are all conducted at X-749. Table A-1 in
Appendix A lists the location/purpose, analytical parameters, and sampling frequency for each well that is
part of the monitoring program for the X-749 Contaminated Materials Disposal Facility.

Source monitoring is performed to detect changes in contaminant concentrations emanating from the
X-749 Contaminated Materials Disposal Facility. Sampling of selected wells near the source on a
biennial basis for the additional parameters contained in the Appendix to OAC 3745-54-98 is also
conducted to determine if all hazardous constituents that may be present are identified. The following
wells provide source monitoring for the X-749 Contaminated Materials Disposal Facility: X749-04G
(upgradient), X749-06G (downgradient), X749-07G (downgradient), X749-08G (downgradient),
X749-09GA (downgradient), and X749-10GA (downgradient).

Plume monitoring at X-749 is performed to determine the extent and concentration of the X-749
plume. Although the X-749 and X-120 plumes coalesce, plume monitoring for these units is presented
separately in this section of the IGWMP.

The X-749 wells screened in the Berea sandstone were historically monitored at the same frequency
as Gallia wells at this unit (prior to implementation of the IGWMP). The X-749 groundwater
contaminant plume resides in the Gallia sand and gravel that overlies the Berea sandstone. However, a
relatively impermeable layer of Sunbury shale separates the Gallia from the Berea in most of the area (the
Sunbury is absent in the eastern portion of the X-749 plume near Big Run Creek), thus preventing the
migration of groundwater from the Gallia into the Berea. Berea wells have shown no indication of X-749
plume contaminants, even in Berea wells that underlie the center of the X-749 Gallia groundwater
contaminant plume. Groundwater flow velocities in the Berea are slower than in the Gallia, so even if
X-749 plume constituents were able to migrate through the Sunbury shale into the Berea, these
contaminants would move very slowly within the Berea. Therefore, Berea wells associated with the
X-749/X-120 plume are generally sampled less frequently than Gallia wells.
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Each of the wells used for remedial action effectiveness monitoring at X-749 is also used for plume
monitoring at this unit. Table A-1 in Appendix A provides the monitoring frequency and parameters for
the wells that monitor the X-749 area.

4.1.3.2 X-120 Old Training Facility

At X-120, no source of groundwater contamination has been identified, therefore source monitoring
is not conducted for this unit. However, a known groundwater contaminant plume exists for X-120, so
plume monitoring is performed. Wells in the northwestern portion of the monitoring area provide this
plume monitoring (see Table A-1, Figure A-1, and Figure A-2 in Appendix A).

In 1996, the X-120 horizontal well was installed along the axis of the X-120 groundwater plume.
This well passively transmitted (by gravity drainage) contaminated groundwater to the X-625
Groundwater Treatment Facility. In July 2003, operation of the X-625 Groundwater Treatment Facility
ceased and the horizontal well discharge was capped because of the limited amount of groundwater that
was being treated at the facility. In 2010, a groundwater extraction well (X749-EW09G) was installed
within the X-120 portion of the groundwater plume to remediate higher concentrations of VOCs present
in groundwater in this area of the plume.

4.1.3.3 PK Landfill

The following wells provide upgradient source monitoring for the PK Landfill: PK-10G, PK-11G,
and X749-20G.

In 1994, a portion of Big Run Creek contiguous to the PK Landfill was relocated to the east side of
the creek valley. An interceptor trench was installed in the old Big Run Creek channel to capture seeps
emanating from the landfill. Wells to the east of the PK Landfill and the interceptor trench, downgradient
from the PK Landfill, monitor the effectiveness of this remedial action at the PK Landfill. Figure A-1 in
Appendix A shows the wells that monitor the PK Landfill.

4.1.4 Evaluations and Reporting

Pre-integrated regulatory requirements concerning data evaluations and data reporting included the
assessment and annual reporting of the concentration, rate of migration, and extent of the X-749
groundwater plume. However, monitoring of groundwater for the entire X-749/X-120/PK Landfill Area
will more effectively determine whether remediation activities are sufficiently protective of human health
and the environment. The groundwater data for X-749/X-120/PK Landfill will be prepared and submitted
annually to the Ohio EPA by April 1, as part of the annual Groundwater Monitoring Report.

42 QUADRANT | GROUNDWATER INVESTIGATIVE AREA/X-749A CLASSIFIED
MATERIALS DISPOSAL FACILITY

The following sections contain an introduction and facility history of the Quadrant I Groundwater
Investigative Area/X-749A Classified Materials Disposal Facility and the regulatory and technical
considerations for optimizing groundwater monitoring in this AOC. Section 4.2 concludes with
discussions regarding regulatory evaluations and reporting for the Quadrant | Groundwater Investigative
Area/X-749A Classified Materials Disposal Facility. The integrated monitoring program, including all
well names, monitoring frequencies, and parameters for the Quadrant | Groundwater Investigative Area
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and the X-749A Classified Materials Disposal Facility are presented in Appendix A, Table A-2 and in
Figures A-3 and A-4.

4.2.1 Background and History

In the northern portion of Quadrant I, groundwater concerns focus on two areas: the Quadrant |
Groundwater Investigative Area (also called the Five-Unit Area) and the X-749A Classified Materials
Disposal Facility. A brief history of these units and their associated remedial actions is presented in this
section. Additional historical information specific to the X-231B groundwater monitoring wells and
analytical results is presented in Section 4.2.3.

4.2.1.1 Quadrant | Groundwater Investigative Area

During the RFI of Quadrant I, VOC contamination (primarily TCE) of the groundwater was detected
in the Quadrant I Groundwater Investigative Area. A number of potential sources for groundwater
contamination in this area were investigated during the RFI including X-231A Southeast Oil
Biodegradation Plot, X-231B Southwest Oil Biodegradation Plot, X-600 Coal-Fired Steam Plant, X-600A
Coal Storage Yard, X-621 Coal-Pile-Runoff Treatment Facility, X-626 Recirculating Cooling Water
Pump House and Cooling Tower, X-710 Technical Services Building (including X-710A Neutralization
Pit and X-710 Radioactive Wastewater Tank), X-749A Classified Materials Disposal Facility (discussed
separately in Section 4.2.1.2), and the X-760 Pilot Investigation Building/X-770 Mechanical Testing
Facility. The X-231B Southwest Oil Biodegradation Plot is the only unit for which routine groundwater
monitoring was required by Ohio EPA (see Section 4.2.2); therefore, only the history of X-231B is
included in this section. The history of the other units can be found in the Quadrant I RFI Final Report
(DOE 1996b).

The X-231B Southwest Oil Biodegradation Plot was used from 1976 to 1983 for land application of
contaminated oil/solvent mixtures generated from the enrichment process and maintenance activities.
The X-231B is located west of the X-600 Coal-Fired Steam Plant, and consisted of two disposal plots,
each surrounded by an elevated soil berm, which were periodically fertilized and disced to enhance
aeration and promote biological degradation of waste oil. The X-231B Southwest Qil Biodegradation
Plot was not operated as a RCRA regulated land treatment unit.

The X-231B Southwest Qil Biodegradation Plot was included in the 1989 GWQA, during which a
VOC groundwater contaminant plume was shown to be emanating from this unit. An assessment
monitoring program for this unit was proposed in the 1989 GWQA. Sampling completed in the 1990s
after completion of the GWQA indicated that the X-231B groundwater plume is actually commingled
with other contaminated groundwater as part of the Quadrant | Groundwater Investigative Area plume.
The X-231B was the only unit within the Quadrant | Groundwater Investigative Area plume for which
routine assessment monitoring was required by Ohio EPA; however, the monitoring wells selected for
this unit were also effective at monitoring the downgradient portions of the entire plume.

DOE and Ohio EPA worked to develop a closure plan for the X-231B from the mid 1980s through
1995, at which time Ohio EPA approved the plan. Closure of the unit included in-situ treatment of the
soil to remove VOCs and installation of an interim soil cover over the unit. Three groundwater extraction
wells were installed in the Gallia south of the X-231B Southwest Oil Biodegradation Plot and aligned
across the central portion of the VOC plume. The extracted groundwater is treated at the X-622
Groundwater Treatment Facility. Ohio EPA approved the "interim closure™ in 1995, but indicated that
final remediation of the unit would be integrated into the RCRA Corrective Action Program.
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In March 1999, Ohio EPA issued the DFF&O that integrated final remediation of the X-231B into
the RCRA corrective action process for the Quadrant | Groundwater Investigative Area. The Decision
Document issued by Ohio EPA required installation of multimedia caps over both the X-231A and
X-231B oil biodegradation plots and installation of 11 additional groundwater extraction wells in the
Quadrant | Groundwater Investigative Area. Installation of the multimedia caps was completed in 2000.
Operation of the 11 new groundwater extraction wells began in 2002. Extracted groundwater is treated in
the X-622 Groundwater Treatment Facility.

A five-year review of these remedial actions (groundwater extraction wells and multimedia caps)
was submitted to Ohio EPA in 2008. The First Five-Year Review for the Five-Unit Groundwater
Investigative Area and X-231A/X-231B Oil Biodegradation Plots (DOE 2008a) found that the remedial
actions had eliminated potential exposure pathways to contaminants of concern and reduced
concentrations of trichloroethene in the groundwater. However, the extraction wells were not removing
VOCs from the groundwater beneath the area as effectively as originally predicted by the groundwater
model used to develop the Decision Document. The model most likely overestimated the transmissive
properties of the Gallia water-bearing zone in the Quadrant | Groundwater Investigative Area, thereby
overestimating the predicted rate of plume reduction. The possible presence of VOC sources not included
in the model may have also prevented the contaminant plume from achieving the size and volume
reductions predicted by the model. An additional groundwater extraction well was installed in 2009 in
the western portion of the plume, south of the X-326 Process Building, to address a possible VOC source
beneath the building.

In 2008 and 2010, soil sampling completed as part of the demolition of the X-770 Mechanical
Testing Facility (in the northern portion of the groundwater plume in the Quadrant I Groundwater
Investigative Area) identified areas of vadose zone soil contaminated with VOCs. These areas of
contaminated soil, south and east of the former X-770 building, were removed in 2010. Removal of these
VOC source areas is expected to reduce concentrations of VOCs in groundwater and shorten the length of
time needed to remediate the groundwater plume in the Quadrant | Groundwater Investigative Area.

4.2.1.2 X-749A Classified Materials Disposal Facility

The X-749A Classified Materials Disposal Facility is a six acre unit located just south of the plant's
main administration building (X-100 Building), and immediately east and northeast of the X-600 Coal-
Fired Steam Plant and the X-231B, respectively. The location of this facility is shown in Appendix A,
Figure A-3.

The facility was operational from 1953 to 1988 as a landfill for the disposal of wastes whose nature
was classified or whose content might include classified information. Awvailable records indicate that the
contents of the facility include aluminum dross (slag), security ashes, barrier scrap, tube sheets, seal parts,
floor sweepings (lube oil and sawdust that may contain PCBs, asbestos, and radionuclides), and parts
from a nickel powder processing plant that may contain nickel carbonyl. Available records indicate that
contents underwent decontamination, as necessary, before disposal in the unit.

Waste materials disposed of in the landfill are classified under the Atomic Energy Act. Security
regulations require that any classified waste placed in a trench must receive at least four ft of soil cover or
an equivalent barrier to visual or physical access within the same day. A description of the other types of
materials disposed includes magnetic media (computer tapes, floppy disks, etc.) that contained or might
have contained classified information, classified documents (both as shredded material and as ashes from
burned documents), decontaminated machine parts whose nature (function, design, etc.) or materials of
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construction were classified, and process equipment from a metal working plant that manufactured
machine parts for PORTS.

The X-749A Classified Materials Disposal Facility is no longer in operation. Historically, the
generation of classified waste at PORTS was highly dependent on activities at the plant. During process
upgrades, large amounts of obsolete process equipment and classified information may have been
disposed of at X-749A. During its use, a trench typically was surveyed and marked by plant engineering
to accommodate a specific amount of waste that had already accumulated aboveground or was anticipated
as a result of a specific renovation or demolition project. The trench was excavated to approximately
fourteen ft deep and filled with eight ft of waste materials. The remaining six ft was backfilled with native
clay overburden. The surface was compacted with a tracked bulldozer. If a depression was created by the
compaction, extra clay was mounded on the trench surface and recompacted. Normally, trenches were
opened and filled one at a time.

Active use of the landfill ceased in 1988. The DFF&O issued on December 1, 1988, required the
submittal of a Closure Plan for the X-749A Classified Materials Disposal Facility. On December 31,
1988, the DOE and the Ohio EPA finalized plans to close the solid waste landfill by installing a multi-
media clay cover over the six acre facility. A Closure Plan for the X-749A facility was submitted in May
1989. The Closure Plan was written in accordance with the requirements of the OAC Chapter 3745-27 in
effect at that time. The closure plan was revised to incorporate Ohio EPA comments in December 1989,
June 1990, September 1990, and October 1991. The closure plan was approved by the Ohio EPA on
April 9, 1992.

Closure of the landfill was accomplished in two phases in accordance with the approved closure
plan. The first phase of construction was to install a drainage system on the west side of the landfill to
collect surface water run-off. This phase was begun in January 1993 and was completed on May 26, 1993.
The drainage system collects run-off from the landfill and drains surface water into a permitted discharge
location where it is monitored before leaving the plant property. Work on the second phase, construction
of the multi-layered cap, began in mid-May 1993 and was finished in just less than a year. Final surface
grading and seeding were completed on the X-749A Classified Materials Disposal Facility in April 1994.
The X-749A Classified Materials Disposal Facility was closed in place, with the inventory left
undisturbed. The independent engineer’s certification of closure was submitted in June 1994 and
approved by Ohio EPA on January 13, 1995.

4.2.2 Regulatory Considerations for Optimizing Groundwater Monitoring

Regulatory requirements for the Quadrant | Groundwater Investigative Area and the X-749A
Classified Materials Disposal Facility are summarized in the following sections.

4.2.2.1 Quadrant | Groundwater Investigative Area

There are no pre-integrated regulatory requirements for groundwater monitoring at the Quadrant |
Groundwater Investigative Area, with the exception of the requirements for monitoring the X-231B
Southwest Oil Biodegradation Plot. The pre-integrated regulatory requirements governing groundwater
monitoring at the X-231B are contained in the approved consolidated closure plan. Routine groundwater
monitoring has also been conducted at the X-231B monitoring wells specified in the GWQA. Since the
requirements of the closure plan have been in effect, there have not been any instances where
contradictory requirements, or instances of confusing direction, have been encountered. Therefore, based
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on the regulatory history of the groundwater monitoring conducted at this facility, no changes to the
monitoring program other than those indicated by technical considerations are included herein.

4.2.2.2 X-749A Classified Materials Disposal Facility

Requirements for groundwater monitoring at the X-749A were identified in the approved closure
plan for the X-749A Classified Materials Disposal Facility. However, the requirements specified in the
approved closure plan differed slightly from the requirements for groundwater monitoring specified in the
1990 version of OAC 3745-27-10 (solid waste regulations).

After the requirements of the closure plan had been in effect, the Ohio EPA promulgated new solid
waste regulations in 1994 that included requirements for conducting groundwater monitoring. However,
the monitoring program at the X-749A was not modified to incorporate these changes. Instead,
groundwater monitoring at the X-749A was changed to follow the requirements for industrial solid waste
regulations (OAC 3745-29-10) upon implementation of the IGWMP in 1999. Groundwater monitoring at
the X-749A in accordance with the industrial solid waste regulations is more appropriate due to the type
of waste disposed of in the X-749A. This change also makes the monitoring program at the X-749A
consistent with the monitoring program of the other solid waste unit at PORTS (the X-735 Landfills,
Section 7.2), while providing information necessary to determine whether or not leachate or leachate-
derived constituents from the X-749A unit have adversely impacted the groundwater surrounding the unit.

Assessment monitoring was conducted at the X-749A Classified Materials Disposal Facility in 1997,
2000-2001, and 2007-2009. In 1997, pH was shown to be anomalously low in well X749A-02G.
Because no contaminants were detected in the groundwater surrounding the unit, the Director of the Ohio
EPA, in a letter dated December 11, 1997, approved DOE’s request to reinstate the detection monitoring
program at the X-749A facility.

In 2000, an assessment monitoring program was initiated at the X-749A because of a statistically
significant increase in the concentration of alkalinity in well X749A-14G. Alkalinity was one of the
parameters added to the statistical evaluation of data at this unit upon implementation of the IGWMP in
1999. Historical data indicated that the concentration of alkalinity in this well had been higher than the
upper tolerance limit for several years. The assessment monitoring program completed in 2001
determined that a release from the landfill had not occurred and recommended additional upgradient
(background) wells and a new statistical procedure for data evaluation as part of resuming the detection
monitoring program for this unit (see Sections 4.2.3.2 and 4.2.4).

Assessment monitoring was initiated in 2007 based on an exceedence of the control limits for
alkalinity in well X749A-01G. Alkalinity was also determined to be elevated in well X231A-01G. The
assessment monitoring program determined that neither well X749A-01G nor well X231A-01G yielded
groundwater samples that were representative of groundwater quality directly downgradient of the
X-749A Landfill. Three new wells were installed to monitor groundwater quality on the west side of the
X-749A Landfill (downgradient in 2007-2009). Ohio EPA approved the return to a detection monitoring
program at the X-749A Landfill in March 2010.

4.2.3 Technical Considerations for Optimizing Groundwater Monitoring

The integrated monitoring program, including all well names, monitoring frequencies, and
parameters for the Quadrant | Groundwater Investigative Area and the X-749A Classified Materials
Disposal Facility are presented in Appendix A, Table A-2. Each unit within the area is presented
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individually in this section to clarify the technical objectives in selecting the wells, frequencies, and
parameters. Because many wells will meet one or more technical objectives for more than one unit, the
parameter and frequency selection for wells meeting a particular objective may not be identical.

As stated in Section 4.2.1.1, a known VOC groundwater contaminant plume exists within the
Quadrant | Groundwater Investigative Area. Groundwater has been routinely monitored in portions of
this area since 1990. In other PORTS plumes where wells have gone from below-detection to above-
detection for plume contaminants, VOCs are typically first detected at the leading edge of the plume. No
such correlation has been noted for metals or any other parameters at this unit. Therefore, VOCs are
monitored more frequently than other parameters at this area.

Prior to implementation of the IGWMP, analytical parameters for the Quadrant | Groundwater
Investigative Area wells typically included VOCs, physical parameters, radiological parameters, metals,
and inorganics. The specific list of VOCs varied from year to year; however, the primary plume VOCs
were always included in the list (32 VOCs were included). The radiological parameters always included
technetium-99 and total uranium. Physical parameters typically included temperature, pH, and specific
conductance. Some pre-IGWMP sampling events included measurements of the physical parameters
turbidity and dissolved oxygen.

Prior to implementation of the IGWMP, hazardous metals parameters typically included barium,
lead, and nickel, and sometimes cadmium and manganese. These metals are not believed to be associated
with the VOC plume at the Quadrant | Groundwater Investigative Area as a number of mid-plume wells
have shown no detections for these metals. Other parameters at this unit have included metals and other
inorganics used for mass balance and water quality analysis. These parameters include calcium, iron,
magnesium, potassium, sodium, chloride, sulfate, and alkalinity. Other parameters monitored at this unit
included nitrates, total organic carbon, total organic halogens, and fluoride per the X-231B Consolidated
Closure Plan.

Figures A-3 and A-4 in Appendix A show the integrated monitoring wells and integrated monitoring
parameters, respectively, for the Quadrant | Groundwater Investigative Area/X-749A Classified Materials
Disposal Facility.

4.2.3.1 Quadrant | Groundwater Investigative Area

The Quadrant | Groundwater Investigative Area consists of several potential sources for
groundwater contamination. It includes a groundwater contaminant plume for which a number of
remedial actions have been performed. Therefore, source monitoring, plume monitoring, and remedial
action effectiveness monitoring are all conducted at the Quadrant | Groundwater Investigative Area.

Source monitoring is performed to detect changes in contaminant concentrations emanating from
X-231A and X-231B. Sampling of selected wells near the source on a biennial basis for the additional
parameters contained in the Appendix to OAC 3745-54-98 is also conducted to determine if all hazardous
constituents that may be present are identified. The following wells provide source monitoring for
X-231A and X-231B: X231A-01G (downgradient), X231A-04G (upgradient), X231B-02G (upgradient),
X231B-03G (downgradient), and X231B-06G (downgradient).

Plume monitoring at the Quadrant | Groundwater Investigative Area is performed to determine the
extent and concentration of the contamination. Although the eastern margin of the Quadrant |
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Groundwater Investigative Area coincides with the western margin of X-749A, there is no VOC plume
observed that is associated with X-749A.

The X-231B wells screened in the Berea sandstone were historically monitored at the same
frequency as Gallia wells at this unit (prior to implementation of the IGWMP). The Quadrant I
Groundwater Investigative Area contaminant plume resides in the Gallia sand and gravel that overlies the
Berea sandstone. A relatively impermeable layer of Sunbury shale separates the Gallia from the Berea in
this area that limits the downward migration potential of groundwater from the Gallia into the Berea.
Berea wells have historically shown no indication of the Quadrant | Groundwater Investigative Area
plume contaminants, including Berea wells which underlie the center of the plume. Groundwater flow
velocities in the Berea are slower than in the Gallia; therefore, contaminants would move very slowly
within the Berea if the plume constituents were able to migrate through the Sunbury shale into the Berea.
Therefore, the Berea wells associated with the Quadrant I Groundwater Investigative Area Plume are
generally sampled less frequently than Gallia wells.

Each of the wells used for remedial action effectiveness monitoring at X-231B is also used for plume
monitoring at this unit. Table A-2 in Appendix A lists the location/purpose, analytical parameters, and
sampling frequency for each well that is part of the monitoring program for the Quadrant | Groundwater
Investigative Area/X-749A Classified Materials Disposal Facility. Locations of the extraction wells
installed in this area are included on Figures A-3 and A-4 in Appendix A so that the effect of the
extraction wells on the groundwater plume and/or specific monitoring wells can be evaluated.

4.2.3.2 X-749A Classified Materials Disposal Facility

Routine groundwater monitoring has occurred at X-749A since 1993. Eleven wells, all screened in
the Gallia, were initially used to monitor this unit. The wells used to monitor this area varied somewhat
between 1993 and 1999, prior to implementation of the IGWMP.

Although the eastern margin of the Quadrant | Groundwater Investigative Area coincides with the
western margin of X-749A, there is no VOC plume associated with X-749A,; therefore, only source
monitoring is performed at X-749A. Groundwater flows in the vicinity of the X-749A Classified
Materials Disposal Facility can fluctuate from southeast to southwest because of remedial actions in
progress at the Quadrant | Groundwater Investigative Area; therefore, background (upgradient) wells and
compliance (downgradient) wells at the X-749A can also change. Appendix F provides the evaluation
methodologies for monitoring at the X-749A Classified Materials Disposal Facility. All integrated wells,
parameters, and frequencies for this AOC are presented in Appendix A, Table A-2.

4.2.4 Evaluations and Reporting

Pre-integrated data evaluations and data reporting for the Quadrant | Groundwater Investigative Area
included an evaluation of the concentration, rate of migration, and extent of the existing contaminated
groundwater plume in the vicinity of the X-231B Area. Verification and validation of the laboratory
analytical data were also required. Pre-integrated data evaluations and reporting for the X-749A
Classified Materials Disposal Facility included verification and validation of the laboratory analytical
data, the completion of a statistical evaluation of the data, and reporting on a semi-annual basis.

In accordance with the 1999 DFF&O (Integration Administrative Consent Order), comprehensive
groundwater data for the Quadrant | Groundwater Investigative Area/X-749A Classified Materials
Disposal Facility is evaluated annually and included in the annual Groundwater Monitoring Report
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submitted to the regulators by April 1 of each year. A statistical analysis is conducted for the X-749A
wells as described in Appendix F.

As requested by Ohio EPA during the first five-year review for the Quadrant | Groundwater
Investigative Area, the concentrations of TCE and VOCs detected in groundwater monitoring wells in the
Quadrant I Groundwater Investigative Area will be evaluated annually to assess the performance of the
extraction wells and determine whether any extraction wells in the Five-Unit Area could be shut down.
The results of this assessment will be provided in the Annual Groundwater Monitoring Report.
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5. QUADRANT I

Two groundwater AOCs are located in Quadrant Il, which is in the eastern portion of the site: the
Quadrant Il Groundwater Investigative Area and the X-701B Holding Pond. These areas are discussed in
Sections 5.1 and 5.2, respectively. One additional area in Quadrant Il, the X-633 Pumphouse/Cooling
Towers Area, is also monitored as a result of a completed special study (see Section 9.1).

5.1 QUADRANT Il GROUNDWATER INVESTIGATIVE AREA

The following sections contain an introduction and facility history of the Quadrant 11 Groundwater
Investigative Area and the regulatory and technical considerations for optimizing groundwater monitoring
in this AOC. Section 5.1 concludes with discussions regarding regulatory evaluations and reporting for
the Quadrant 1l Groundwater Investigative Area. The integrated monitoring program, including all well
names, monitoring frequencies, and parameters for the Quadrant Il Groundwater Investigative Area is
presented in Appendix B, Table B-1, Figure B-1, and Figure B-2.

5.1.1 Background and History

In the western portion of Quadrant II, groundwater concerns are focused on the Quadrant Il
Groundwater Investigative Area (also called the Seven-Unit Area). During the RFI of Quadrant 1I, VOC
contamination (primarily TCE) of the groundwater was detected in the Quadrant Il Groundwater
Investigative Area. A number of potential sources for groundwater contamination exist within this area.
These potential sources include Process Lines, X-700 Chemical Cleaning Facility, X-701C Neutralization
Pit, X-705 Decontamination Building, and the X-720 Maintenance Building. The X-701C Neutralization
Pit is the only unit for which routine groundwater monitoring was required by the Ohio EPA (see Section
5.1.2); therefore, only the history of X-701C is included in this section. The history of the other units can
be found in the Quadrant Il RFI Final Report (DOE 1996c¢).

The X-701C Neutralization Pit was an 18 ft deep, 25 ft by 25 ft, open-topped neutralization pit that
received process effluents and basement sump wastewaters from the X-700 Chemical Cleaning Facility
from approximately 1953 to 1988, when the X-701C was deactivated. Waste received included acid and
alkali solutions, and rinse water contaminated with VOCs resulting from metal cleaning operations.
Wastes were released on a batch basis to the X-701C Neutralization Pit, where lime was added to
neutralize the pH. When the X-701C Neutralization Pit was in use, effluent was discharged (at different
times) to the X-701B Holding Pond and the X-616 Liquid Effluent Control Facility. From late 1988 until
early 1992, some wash water and decontamination solutions were occasionally pumped from tanks in the
X-700 Chemical Cleaning Facility directly to the X-701C Neutralization Pit and then discharged to a
temporary carbon treatment system located inside the X-700 Chemical Cleaning Facility.

The soil and groundwater in the vicinity of the X-701C Neutralization Pit were sampled as part of
the Quadrant Il RFI in 1991. Results of this sampling showed that the X-701C was located within an
existing VOC groundwater plume for which multiple sources were likely, as evidenced by the
configuration of the plume. To determine whether X-701C contributed to this plume, routine detection
monitoring was required by the Ohio EPA. Detection monitoring was conducted from 1993 until
implementation of the IGWMP. The detection monitoring plan was not typical because of the size of
X-701C and its location in an existing contaminated groundwater plume. Detection monitoring at
X-701C used the three existing wells installed into the Gallia sand (X701-68G, X701-69G, and
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X701-70G). These wells surround X-701C; however, they were not adequate to monitor the entire
Quadrant Il Groundwater Investigative Area plume.

Due to the nature of the wastewaters discharged to the X-701C Neutralization Pit, a closure plan for
the unit was developed in accordance with Ohio hazardous waste regulations. The closure plan was
submitted to the Ohio EPA in July 1992. The closure plan was revised to incorporate Ohio EPA
comments and resubmitted in April 1994. In March 1995, Ohio EPA submitted a Notice of Deficiency
and additional comments on the closure plan. In April 1995, Ohio EPA and DOE agreed that DOE would
not submit a revised closure plan for the X-701C Neutralization Pit until after the two parties could meet
to discuss integration of the closure of several units (including X-701C) with the RCRA Corrective
Action process.

In a letter dated August 2, 1995, the Ohio EPA detailed procedures to be followed by both Ohio EPA
and DOE prior to the development of the DFF&O that would address the integration of the closure of the
X-701C with the RCRA corrective action process. The letter further stated that the DFF&O would
supersede the X-701C Closure Plan, and that DOE was to remove wastewater and sludge from the
X-701C Pit, decontaminate the unit, and, if contamination was discovered, remove the bricks and dispose
of them as hazardous waste. The decontamination and sampling work was completed in 1996. The
X-701C Neutralization Pit was removed in 2001 in accordance with a work plan approved by Ohio EPA
that met the substantive RCRA closure requirements for this area. Oxidant was introduced into the
excavation after the pit was removed to address VOC contamination in this area.

The X-720 Neutralization Pit, at the northeast corner of the X-720 Maintenance Building in the
southeastern portion of the Quadrant 11 Groundwater Investigative Area, was removed in 1998. Removal
of contaminated soil near the former neutralization pit was completed in 2001.

Special sampling of well X333-01G, which is approximately 650 ft north of well X705-04G (the
northwest edge of the VOC plume in the Quadrant Il Groundwater Investigative Area) was conducted in
September 2004 and the first quarter of 2008 to determine whether the plume in the Quadrant Il
Groundwater Investigative Area extended north to well X333-01G. TCE was not detected in well
X333-01G in either sampling event.

In 2009, an investigation was conducted in the Quadrant 1l Groundwater Investigative Area to
identify potential sources of groundwater contamination in the eastern and southeastern portions of the
plume and to further define the western portion of the groundwater plume. The investigation determined
that the western edge of the groundwater plume is further west than previously known and appears to
extend beneath the X-330 Process Building. The investigation also identified continuing sources of VOC
contamination in the southeastern portion of the plume near the former X-720 Neutralization Pit and in
the vicinity of the X-700T Aboveground Storage Tank. Chapter 9, Section 9.2.2.1, provides additional
information about the current special study and remedial action taking place to address these source areas.

5.1.2 Regulatory Considerations for Optimizing Groundwater Monitoring

Prior to implementation of the IGWMP, routine groundwater monitoring was conducted at three
X-701C groundwater monitoring wells. The intent of the monitoring program proposed in the X-701C
Pit Closure Plan was to determine if the unit was contributing to the existing plume; therefore, it was
considered a detection monitoring program. Alternatives for groundwater remediation in the vicinity of
X-701C were evaluated in the Quadrant Il CAS/CMS Final Report (DOE 2001).
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With implementation of the IGWMP in 1999, changes to the monitoring program included
converting from a detection monitoring program at the X-701C to an assessment monitoring program for
the Quadrant 1l Groundwater Investigative Area. This conversion enabled monitoring of the rate of
migration, extent, and concentration of the entire Quadrant Il Groundwater Investigative Area plume.
This conversion was in addition to those changes dictated by technical considerations.

5.1.3 Technical Considerations for Optimizing Groundwater Monitoring

The integrated monitoring program, including all well numbers, monitoring frequencies, and
parameters for the Quadrant 11 Groundwater Investigative Area, is presented in Appendix B, Table B-1.
Because many wells will meet one or more technical objectives for more than one unit, the parameter and
frequency selection for wells meeting a particular objective may not be identical.

As stated in Section 5.1.1, a known groundwater VOC contamination plume emanates from multiple
potential or historic sources within the Quadrant Il Groundwater Investigative Area. The majority of
wells within this plume were only sampled during Phase I and Phase Il of the Quadrant Il RFI. However,
detection monitoring was performed at three wells surrounding X-701C (X701-68G, X701-69G, and
X701-70G) from 1993 until implementation of the IGWMP. Because this unit was located within a
known VOC plume, detection monitoring was somewhat inconclusive, although higher VOC
concentrations were found in well X701-69G, which was typically upgradient of X-701C.

A primary technical consideration for this area is that groundwater is being drawn into the building
sumps at X-700 and X-705. Approximately 10 million gallons of contaminated groundwater per year are
removed by these sumps for treatment at the X-627 Groundwater Treatment Facility, which replaced the
X-622T Groundwater Treatment Facility in September 2004. Synoptic water level measurements in the
area have shown that groundwater flow in the Quadrant Il Groundwater Investigative Area is toward
these sumps that are in the interior of the plume. Therefore, it is believed that the plume will continue to
be drawn toward the sumps.

Prior to implementation of the IGWMP, analytical parameters for the X-701C wells included
organics, physical parameters, radiological parameters, metals, and inorganics. Organics generally
included total organic carbon, total organic halogens, phenolics, and VOCs. The specific list of VOCs
varied from year to year; however, the primary plume VOCs were always included in the list. The
radiological parameters always included technetium-99 and total uranium. Physical parameters typically
included temperature, pH, and specific conductance. Some sampling events also included measurements
of additional physical parameters (turbidity and dissolved oxygen). Other routinely monitored parameters
at this unit included metals and other inorganics used for charge balance and water quality analysis.
These parameters include calcium, iron, magnesium, potassium, sodium, chloride, sulfate, and alkalinity.

Hazardous metals parameters previously sampled for typically included cadmium, chromium, lead,
manganese, and nickel. These metals are not believed to be associated with the VOC/technetium-99
plume at the Quadrant Il Groundwater Investigative Area because metals were not consistently detected
in the X-701C monitoring wells and a number of mid-plume wells showed no detections for these metals
during the RFI. However, sporadic elevated levels of these metals were detected in samples with high
turbidity. Low-flow sampling techniques are being used to provide more consistent metals results.
Elevated levels of gross alpha, gross beta, and technetium-99 have also been detected in this area. Low-
flow sampling was conducted during the period from 1998 through the first quarter of 1999 for a Special
Metals Study in accordance with specifications of the 1998 version of the IGWMP. This study concluded
that low-flow sampling methods reduce turbidity of samples compared to samples collected with a bailer.
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Decreases in specific metal concentrations, gross alpha, and gross beta activities also corresponded with
decreases in turbidity [see Special Study for Metals and Radiological Parameters in Groundwater (DOE
2000B)].

The Quadrant Il Groundwater Investigative Area consists of several potential sources for
groundwater contamination. Because the potentiometric surface indicates that the plume is migrating
inward (toward the X-700 and X-705 building sumps), emphasis is placed on assessing the plume (plume
monitoring) rather than monitoring specific sources.

Plume monitoring at the Quadrant 1l Groundwater Investigative Area is performed to determine the
extent and concentration of the contamination. The investigation conducted in this area in 2009 (see
Section 5.1.1) determined that the former X-701C unit was not a continuing source of groundwater
contaminants; therefore, a well near the former X-720 Neutralization Plot is monitored on a biennial basis
for the additional parameters contained in the Appendix to OAC 3745-54-98 to determine if all hazardous
constituents that may be present are identified. Table B-1 in Appendix B lists the location/purpose,
analytical parameters, and sampling frequency for each well that is part of the monitoring program for the
Quadrant Il Groundwater Investigative Area. Figures B-1 and B-2 in Appendix B show the integrated
monitoring network and integrated monitoring parameters, respectively, for the Quadrant Il Groundwater
Investigative Area.

The Quadrant Il Groundwater Investigative Area contaminant plume resides in the Gallia sand and
gravel that overlies a relatively impermeable layer of Sunbury shale. The Sunbury shale separates the
Gallia from the Berea in most of the Quadrant Il area, thus limiting the downward migration potential of
groundwater from the Gallia into the Berea. The Sunbury shale thins westward and is absent in the far
western portion of Quadrant 1. Due to groundwater extraction by the sumps in the X-705 building, and
the confined nature of the groundwater in the Berea, there is a strong upward gradient from the Berea to
the Gallia in the western portion of Quadrant Il. This upward gradient prevents migration of
contaminants downward from the Gallia into the Berea.

Historically, none of the Quadrant Il Groundwater Investigative Area plume contaminants have been
detected in the Berea wells in this area. Groundwater flow velocities in the Berea are slower than in the
Gallia, so that even if the plume constituents were able to migrate through the Sunbury shale into the
Berea, these contaminants would move very slowly within the Berea.

5.1.4 Evaluations and Reporting

As part of the pre-integrated monitoring program, required data evaluations and data reporting for
the Quadrant Il Groundwater Investigative Area included an evaluation of the concentration, rate of
migration, and extent of the existing contaminated groundwater plume in the vicinity of the X-701C Area.
Verification and validation of the laboratory analytical data were also required, as well as a statistical
analysis of the following parameters: pH, specific conductance, total organic carbon, and total organic
halogens. The results were reported annually to the regulators by March 1.

The results of the integrated monitoring of the Quadrant Il Groundwater Investigative Area will be
evaluated in the annual Groundwater Monitoring Report for PORTS, including an evaluation of the
concentration, rate, and extent of the existing plume, and will be submitted to the regulators by April 1 of
each year. A statistical analysis is no longer conducted for the X-701C monitoring wells.
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5.2 X-701B HOLDING POND

The following sections contain an introduction and facility history of the X-701B Holding Pond
Area and the regulatory and technical considerations for optimizing groundwater monitoring in the
X-701B Holding Pond AOC. Section 5.2 concludes with discussions regarding the regulatory evaluations
and reporting for the X-701B Holding Pond Area.

5.2.1 Background and History

In the eastern portion of Quadrant Il, groundwater concerns focus on three areas: the X-701B
Holding Pond, the X-230J7 Holding Pond, and the X-744G Bulk Storage Building. Integrating the
monitoring programs for the three areas into one plan provides economy of scale savings and reduces the
possibility of errors or omission in data. The X-701B Pond and the X-230J7 Pond are the only units for
which routine groundwater monitoring was required prior to implementation of the IGWMP; therefore,
only the history of those units is included in this section. The history of the X-744G unit can be found in
the Quadrant Il RFI Final Report (DOE 1996¢). Additional historical information specific to the X-701B
groundwater monitoring wells and analytical results is presented in Section 5.2.3.

5.2.1.1 X-701B Holding Pond

The X-701B Holding Pond was an unlined, 200-ft by 50-ft pond which was intended for the
neutralization and settling of metal-bearing wastewater and acidic wastewater. The X-701B Holding
Pond was in use from 1954 to November 1988. Most of the metal-bearing and corrosive wastes
discharged to the pond (via the X-701C) originated at the X-700 Chemical Cleaning Facility and the
X-705 Decontamination Building. Solvents, specifically TCE, were commonly used throughout the
X-701B area from 1955 until 1991. It is assumed that many improper land disposal activities took place,
but the origins and release dates of the TCE in the groundwater remain unknown. Beginning in 1974 and
continuing until 1988, slaked lime was added to the X-701B influent at the X-701E Neutralization
Facility to neutralize the low pH and induce precipitation. This precipitation caused large amounts of
sludge to accumulate in the pond, which was dredged annually. The pond was last dredged in 1985. The
sludge recovered during dredging was stored in two retention basins located northwest of X-701B.

The X-701B East and West Retention Basins were unlined sludge retention basins used for the
settling, dewatering, and storage of sludge removed from the X-701B Holding Pond. The East Retention
Basin was the first of the two basins to be constructed. Built in 1973, the east basin was approximately
220 ft by 65 ft (narrowing to 25 ft wide in the northeast corner) and the basin bottom was 3% ft below
land surface. The east basin was in use from 1973 until about 1980. The West Retention Basin was built
in 1980, when the east basin reached capacity. The west basin was approximately 220 ft by 45 ft
(narrowing to 35 ft wide in the northern portion) and the basin bottom was three ft below land surface.
The west basin was in use from 1980 until 1988.

In the mid 1980s, a number of monitoring wells were installed near X-701B. Dense non-aqueous
phase liquid (DNAPL) consisting primarily of separate phase TCE was found in one of these wells,
X701-BW2G. Several hundred gallons of TCE and TCE emulsion were removed from this well.
Subsequently, DNAPL was also found in an extraction well near X-701B. Significant quantities of
DNAPL potentially still remain in the Gallia and serve as a continuing source for groundwater
contamination.
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The X-701B Holding Pond was included in the 1989 GWQA, and an assessment monitoring
program was proposed in the final document because groundwater in the X-701B area was found to be
contaminated with several VOCs, of which TCE was the most predominant. The assessment monitoring
program was initiated following approval of the GWQA report. A closure plan for this unit was
submitted to the Ohio EPA in June 1988. A list of groundwater monitoring wells was included in the
plan but was cited as a tentative list pending completion of the GWQA. The closure plan was revised
twice in 1989 and was approved by the Ohio EPA in July 1989. In 1989, PORTS initiated a phased
closure of the unit. As part of the first phase, sludge and one ft of soil was excavated from the holding
pond and the two retention basins. The sludge was dewatered, placed in containers, and transported to
on-site storage. The retention basins were backfilled, graded, and seeded.

A Closure Options Study was completed and submitted to the Ohio EPA in March 1990 and
approved in March 1992. Because a narrow TCE plume extended from the X-701B Holding Pond east
along the south side of the X-230J7 Pond toward Little Beaver Creek, a groundwater interceptor trench
was installed in 1991 as part of IRM activities to prevent contaminated groundwater from discharging
into Little Beaver Creek.

In 1992, a Technology Demonstration Assessment at the X-701B unit was completed and submitted
to the Ohio EPA in July and approved in December 1992. In April 1993, PORTS submitted a revised
closure plan that included relevant portions of the Closure Options Study and the Technology
Demonstration Report. The revised closure plan (Consolidated Closure Plan) was further revised in
October 1994 and approved by the Ohio EPA in March 1995. The second phase of closure at the X-701B
began in 1994 and included construction of a groundwater pump-and-treat system and in-situ treatment of
the soils in the bottom of the holding pond with thermally enhanced vapor extraction. Limestone rip-rap
and gravel were placed on the bottom of the holding pond to support the soil treatment equipment.

Use of thermally enhanced vapor extraction was terminated after it failed to achieve identified
performance standards; however, the limestone rip-rap and gravel material remains in the holding pond
and a gravel access road remains on the northeast side of the pond. In a letter dated August 2, 1995, the
Ohio EPA detailed procedures to be followed by both Ohio EPA and DOE prior to integration of the
closure of the X-701B with the RCRA corrective action process. The letter further stated that DOE was
to install a dewatering system in the bottom of the pond and pipe collected water to the recovery well #1
vault for subsequent treatment at the X-623 Groundwater Treatment Facility. These activities were
completed in 1995. Additional technology demonstration projects to remediate VOCs at the X-701B
Holding Pond Area include in situ chemical oxidation and underground steam stripping/hydrous

pyrolysis.

In December 2003, Ohio EPA issued the X-701B Decision Document. Remedial actions required
for soil in the X-701B area include removal of contaminated soil in the western portion of the area and
consolidation of the soil under two landfill caps to be constructed over the X-701B Holding Pond/East
Retention Basin and the West Retention Basin. Two landfill caps will be constructed so that an existing
storm water drainage pipe will not be covered. Groundwater remediation was initiated in October 2006
by injection of a chemical oxidant in the source area of the western portion of the groundwater plume.
Six injection events took place between October 2006 and October 2008.

Upon completion of the sixth injection event in October 2008, data evaluated by DOE and Ohio
EPA indicated that additional oxidant injections would not be able to address the TCE source area in the
upper portion of the Sunbury formation. Therefore, Ohio EPA has approved an interim remedial action to
directly mix oxidant into the contaminated soils of the Minford, the entire thickness of the Gallia, and the
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upper Sunbury within the source area of the western portion of the plume. During this interim remedial
action, groundwater monitoring wells in the western portion of the plume (the area west of Perimeter
Road and north of the X-744G building) will be removed from the IGWMP monitoring program and
monitored as required by the interim remedial action (see Section 9.2.2.2).

5.2.1.2 X-230J7 Holding Pond

The X-230J7 Holding Pond consists of a holding pond and an oil retention basin. The holding pond
system was constructed in 1981 to control sedimentation resulting from stormwater run-off. The primary
source of the water in the system is once-through non-contact cooling water and surface run-off. Effluent
from the X-701B Holding Pond was discharged through the X-230J7 Holding Pond until November 1988.
The X-230J7 Holding Pond was regulated as a hazardous waste surface impoundment because effluent
containing hazardous waste (primarily TCE) was discharged to the X-230J7 Holding Pond.

As stated in Section 5.2.1.1, a narrow TCE plume extending from near the X-701B Holding Pond
east along the south side of the X-230J7 ponds toward Little Beaver Creek was identified in the Quadrant
Il RFI. The only hazardous constituents detected in sediments at X-230J7 were polynuclear aromatic
hydrocarbons. The only hazardous constituent detected in surface water at X-230J7 was TCE.

A detection monitoring program for the X-230J7 Holding Pond was developed in May 1992;
however, Ohio EPA found the plan to be deficient. Ohio EPA approved a closure plan and associated
groundwater monitoring plan in June 1995, but subsequently withdrew approval as a result of
negotiations with DOE. A risk-based plan was submitted to Ohio EPA in November 1996, but DOE
subsequently requested formal withdrawal of the plan due to agency concerns regarding its adequacy.
The closure and groundwater monitoring requirements for the unit were formally integrated into the
RCRA corrective action process in March 1999.

5.2.2 Regulatory Considerations for Optimizing Groundwater Monitoring

Pre-integrated regulatory requirements for groundwater assessment monitoring at the X-701B Area
include those requirements included in the GWQA, as well as the approved consolidated closure plan for
the X-701B Holding Pond. Although groundwater monitoring was included in the closure plan for the
X-230J7 Holding Pond, the plan was not approved, and routine monitoring in the area was limited to
monitoring the plume associated with the X-701B Holding Pond. The pre-integrated regulatory
requirements governing groundwater monitoring at the X-701B are contained in the approved
consolidated closure plan. Because the requirements of the X-701B closure plan were in effect, no
contradictory requirements or instances of confusing direction have been encountered. Therefore, on the
basis of regulatory history of the groundwater monitoring conducted at this facility, no changes to the
monitoring program other than those indicated by technical considerations are included.

5.2.3 Technical Considerations for Optimizing Groundwater Monitoring

The integrated monitoring program, including all well numbers, monitoring frequencies, and
parameters for the X-701B Holding Pond Area is presented in Appendix B, Table B-2. Because many
wells will meet one or more technical objectives for more than one unit, the parameter and frequency
selection for wells meeting a particular objective may not be identical.

As stated in Section 5.2.1.1, a known VOC groundwater contaminant plume emanates from X-701B.
Groundwater has been routinely monitored in portions of this area since 1990 although the unit was
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monitored prior to 1990 as part of a number of special sampling events including the 1989 GWQA. In
other PORTS plumes where wells have gone from below detection limits to above detection limits for
plume contaminants, VOCs are typically first detected, which indicates that these constituents migrate at
the leading edge of the plume. No such correlation has been noted for metals or any other parameters at
this unit. Therefore, VOCs are monitored more frequently than other parameters at this area.

Prior to implementation of the IGWMP, the sampling frequency was quarterly from 1990 to 1999 for
all wells at this unit. Wells were generally sampled by bailer through 1996. Since January 1997, most
wells have been sampled by a low-flow technique using bladder pumps. Pre-IGWMP analytical
parameters for the X-701B wells typically included VOCs, physical parameters, radiological parameters,
metals, and inorganics. The specific list of VOCs varied from year to year; however, the primary plume
VOCs were always included in the list. The radiological parameters always included technetium-99 and
total uranium. Physical parameters typically included temperature, pH, and specific conductance. Some
sampling events included measurements of additional physical parameters (turbidity and dissolved
oxygen). Hazardous metals parameters typically included cadmium, chromium, lead, and nickel. Other
parameters at this unit included metals and other inorganics used for mass balance and water quality
analysis. These parameters include calcium, iron, magnesium, potassium, sodium, chloride, sulfate, and
alkalinity.

Table B-2 in Appendix B lists the location/purpose, analytical parameters, and sampling frequency
for each well that is part of the monitoring program for the X-701B Holding Pond. Figures B-3 and B-4
in Appendix B show the integrated monitoring network and integrated monitoring parameters,
respectively, for the X-701B Holding Pond.

5.2.3.1 X-701B Holding Pond

Monitoring wells in the X-701B Holding Pond area provide a combination of source monitoring,
plume monitoring, and/or remedial action effectiveness monitoring. The plume monitoring wells are also
used to assess remedial action effectiveness. Table B-2 in Appendix B lists the location/purpose,
analytical parameters, and sampling frequency for each well that is part of the monitoring program for the
X-701B Holding Pond area.

The X-701B wells screened in the Berea sandstone were historically monitored at the same
frequency as Gallia wells at this unit (prior to implementation of the IGWMP). The X-701B VOC plume
resides in the Gallia sand and gravel that overlies the Berea sandstone. A relatively impermeable layer of
Sunbury shale separates the Gallia from the Berea in this area, thus limiting the downward migration
potential of groundwater from the Gallia into the Berea. Berea wells that underlie the plume have
historically shown no indication of the X-701B plume contaminants. Groundwater flow velocities in the
Berea are slower than in the Gallia, so that even if the plume constituents were able to migrate through the
Sunbury shale into the Berea, these contaminants would move very slowly within the Berea. Therefore,
the Berea wells selected for the X-701B Area are generally sampled less frequently than Gallia wells.
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5.2.3.2 X-230J7 Holding Pond

The X-230J7 Holding Pond is located along the northern edge of the X-701B VOC plume;
therefore, all monitoring for X-230J7 is incorporated into the X-701B plume monitoring program. Four
monitoring wells surround X-230J7 (X230J7-01GA, X230J7-02GA, X230J7-03GA, and X230J7-04GA),
and these wells are included in the X-701B plume monitoring program. Wells X230J7-01GA,
X230J7-02GA, and X230J7-03GA, are located south of X-230J7 and within the X-701B plume. Well
X230J7-04GA is located north of X-230J7 and outside of the X-701B plume.

5.2.4 Evaluations and Reporting

Pre-integrated data evaluations and data reporting for the X-701B Holding Pond Area included an
evaluation of the concentration, rate of migration, and extent of the existing contaminated groundwater
plume in the vicinity of the X-701B Area. Verification and validation of the laboratory analytical data
were also required. The results were reported annually to the regulators by March 1.

The results of the integrated monitoring of the X-701B Holding Pond Area will be evaluated in the

annual Groundwater Monitoring Report for PORTS, which will be submitted to the regulators by April 1
of each year.
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6. QUADRANT Il

Two groundwater AOCs are located in Quadrant I11, which is in the western portion of the site: the
X-616 Chromium Sludge Surface Impoundments and the X-740 Waste Oil Handling Facility. These
areas are discussed in Sections 6.1 and 6.2, respectively.

6.1 X-616 CHROMIUM SLUDGE SURFACE IMPOUNDMENTS

The following sections contain an introduction and facility history of the X-616 Chromium Sludge
Surface Impoundments and the regulatory and technical considerations for optimizing groundwater
monitoring in this AOC. Section 6.1 concludes with discussions regarding regulatory evaluations and
reporting for the X-616 Chromium Sludge Surface Impoundments.

6.1.1 Background and History

A portion of the X-616 Liquid Effluent Control Facility system consisted of two unlined surface
impoundments that were used from 1976 to 1985 for storage of sludge generated by the treatment of
recirculating cooling water blowdown from the PORTS process cooling system. A hexavalent
chromium-based corrosion inhibitor was used in the cooling water system. The chromium in the
blowdown was reduced to a trivalent chromium at the X-616 Liquid Effluent Control Facility by adding
sulfur dioxide to the water, which produced sulfurous acid. The resulting chromium hydroxide sludge
was then precipitated in a clarifier by pH adjustment with slaked lime and a polymer coagulant. The
sludge was then pumped to the X-616 Chromium Sludge Surface Impoundments for storage.

From February to May 1987, treated process effluent from the X-700 Chemical Cleaning Facility,
via the X-701C Neutralization Pit, was diverted to the X-616 Liquid Effluent Control Facility to reduce
the high concentration of suspended solids discharged from the X-701B Holding Pond. In addition,
chlorinated organic solvents were discovered in the X-700 Chemical Cleaning Facility basement sump
that discharged to the X-701C Neutralization Pit.

The X-616 Chromium Sludge Surface Impoundments were initially identified as a hazardous waste
unit requiring closure in December 1986. A closure plan was subsequently prepared and submitted to the
Ohio EPA and the U.S. EPA in June 1988. The plan was revised to incorporate Ohio EPA comments in
February 1989 and May 1989, and was approved in July 1989. The Ohio EPA mandated that clean
closure of the unit shall not be certified until the results of a groundwater quality assessment, which
indicates that the impoundments have not adversely impacted the groundwater, were submitted to the
Ohio EPA. As part of the closure, the chromium sludge and surrounding soil were removed from the
impoundments and placed in special cells in the X-735 Landfill.

The X-616 Chromium Sludge Surface Impoundments were included in the GWQA completed in
1989. Based on the results of the GWQA and other sampling data, the Ohio EPA determined that the unit
could not be clean closed because of the presence of groundwater contamination at the site that was
potentially due to releases from the X-616 Chromium Sludge Surface Impoundments. Ohio EPA also
mandated a modification to the closure plan and the development and submittal of a post-closure plan for
the X-616 Chromium Sludge Surface Impoundments that included post-closure groundwater monitoring.
Revised pages to the closure plan were submitted in October 1991, and a post-closure plan was submitted
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in December 1991. The revised closure plan was approved by the Ohio EPA in March 1992, and the
post-closure plan was approved in August 1992.

During the GWQA study for the X-616 Chromium Sludge Surface Impoundments, 22 groundwater
monitoring wells were sampled. Some VOCs were found in isolated wells at concentrations below
10 parts per billion (ppb). In November 1989, four wells were sampled for analytes as defined in
40 CFR, Part 264, Appendix IX and elevated levels of total chromium were detected. In 1990, quarterly
sampling for chromium was conducted at 12 wells, and some total chromium results exceeded regulatory
limits. By the completion of the GWQA, a total of 28 monitoring wells had been installed in the vicinity:
3 in the Minford clay/silt, 20 in the Gallia sand, and 5 in the Berea sandstone.

Quarterly assessment monitoring was performed at X-616 Chromium Sludge Surface Impoundments
through calendar year 1993. This unit was certified closed in 1993, and was monitored semi-annually
under an approved post closure plan from 1994 through implementation of the IGWMP. Since the
GWQA, groundwater monitoring has focused primarily on the detection of metals (from the treatment of
recirculating cooling water) and VOCs (from the X-700 Chemical Cleaning Facility process effluent).

6.1.2 Regulatory Considerations for Optimizing Groundwater Monitoring

The pre-integrated regulatory requirements governing groundwater monitoring at the X-616
Chromium Sludge Surface Impoundments are contained in the approved post-closure plan. Since the
requirements of the post-closure plan have been in effect, there have not been any instances where
contradictory requirements, or instances of confusing direction, have been encountered. Therefore, based
on the regulatory history of the groundwater monitoring conducted at this facility, no changes to the
monitoring program other than those indicated by technical considerations are recommended.

6.1.3 Technical Considerations for Optimizing Groundwater Monitoring

Prior to implementation of the IGWMP, isolated detections for metals and VOCs were identified in a
number of wells in the X-616 Area. Routine groundwater monitoring at the X-616 Chromium Sludge
Surface Impoundments has occurred since 1990 for metals and since 1991 for VOCs.

Wells were typically sampled by bailer until late 1996. Since December 1996, wells generally have
been sampled by low-flow techniques using bladder pumps. Prior to implementation of the IGWMP,
analytical parameters for X-616 wells included VOCs, physical parameters, radiological parameters,
metals, and inorganics. The specific list of VOCs varied from year to year; however, the few VOCs that
were constituents of concern for X-616 Chromium Sludge Surface Impoundments were always included
in the list. The radiological parameters included technetium-99 and total uranium. Physical parameters
included temperature, pH, and specific conductance. Some sampling events included measurements of
additional physical parameters (turbidity and dissolved oxygen). Other parameters at this unit included
metals and other inorganics used for mass balance and water quality analysis. These parameters include
calcium, iron, magnesium, potassium, sodium, chloride, sulfate, and alkalinity.

While VOCs are not a major concern in the X-616 Chromium Sludge Surface Impoundments Area,
VOCs (primarily TCE) were detected in four wells (X616-09G, X616-16G, X616-20B, and X616-28B)
routinely sampled for this unit prior to implementation of the IGWMP. Three of these wells (X616-09G,
X616-16G, and X616-20B) are grouped near the southwest corner of X-616.
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During development of the IGWMP, it was believed that natural attenuation would cause VOC
concentrations to continue to decrease in these wells. Historical monitoring results of groundwater for
this unit (prior to implementation of the IGWMP) indicated that annual sampling would be sufficient to
monitor such attenuation.

Prior to implementation of the IGWMP, analyses were performed for the hazardous metals barium,
cadmium, chromium, lead, manganese, and nickel. Historically, well X616-05G is the only well with
chromium concentrations that consistently exceed the drinking water standard (100 ppb). However,
sporadic elevations of these metals were detected in samples with high turbidity. These metals are not
believed to occur as a plume at the X-616 because the metals were not consistently detected, they were
seldom in any spatial pattern resembling a plume, they do not correspond to wells that have VOC
contamination, and the dissolved (filtered metals) were generally much lower than the total (unfiltered)
metals. Low-flow, low-turbidity sampling techniques used since December 1996 provide more consistent
metals results.

Results of the GWQA and routine assessment monitoring prior to the IGWMP indicated that
radionuclides are not present in the groundwater beneath this unit, with the exception of technetium-99,
which was sporadically detected at levels below 3790 picocuries per liter (pCi/L) (the preliminary
remediation goal). These results are believed to be analytical anomalies.

Table C-1 in Appendix C lists the location/purpose, analytical parameters, and sampling frequency
for each well that is part of the monitoring program for the X-616 Chromium Sludge Surface
Impoundments. Figure C-1 in Appendix C shows the integrated monitoring network for the X-616
Chromium Sludge Surface Impoundments.

6.1.4 Evaluations and Reporting

Pre-integrated regulatory requirements concerning data evaluations and data reporting included the
assessment of the concentration, rate of migration, and extent of groundwater contaminants associated
with the X-616 Chromium Sludge Surface Impoundments. Verification and validation of the laboratory
analytical data were also required because hazardous constituents associated with the X-616 Chromium
Sludge Surface Impoundments were detected. All data was presented in the annual RCRA report for
PORTS, which was submitted to the regulators by March 1 of each year.

Because the integrated monitoring program for the X-616 Chromium Sludge Surface Impoundments
AOC continues to be an assessment monitoring program, the data will continue to be reported in the
annual Groundwater Monitoring Report for PORTS by April 1 of each year.

6.2 X-740 WASTE OIL HANDLING FACILITY

The following sections contain an introduction and facility history of the X-740 Waste Oil Handling
Facility and the regulatory and technical considerations for optimizing groundwater monitoring in this
AOC. Section 6.2 concludes with discussions regarding regulatory evaluations and reporting for the
X-740 Waste Oil Handling Facility AOC.
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6.2.1 Background and History

The former X-740 Waste Oil Handling Facility, which was demolished in 2006, was located on the
western half of the PORTS plant site immediately south of the X-530A switchyard. The X-740 Area
includes approximately 5 acres encompassing the former X-740 Waste Oil Handling Facility, the X-109A
Personnel Monitoring Building, and the area west of X-740 and X-109A that was formerly occupied by
an electric power substation used during plant construction. The only remaining evidence of the
substation is concrete pads. A VOC groundwater plume extends approximately 700 ft west of the former
X-740 Building. The X-740 Waste Oil Handling Facility operated from 1983 until 1991. The tank/sump
was only operated until 1990. The units were initially identified as hazardous waste management units in
1991.

The facility was constructed in 1982 and consisted of a diked concrete pad, a roof, corrugated steel
siding on three sides and a plastic windbreak on the fourth side. The unit was approximately 120 ft by
50 ft. During its period of operation, the facility was used as an inventory and staging facility for waste
oil and waste solvents that were generated from various plant operational and maintenance activities. The
drums were staged at the facility pending analysis of their contents and subsequent final disposition.
Empty drums, resulting from combining partially full drums, were crushed in a hydraulic drum crusher
located in the northwest corner of the X-740 building and then disposed of at the X-735 Landfill. The
tank, or sump, was installed in 1986 and was used to collect residual waste oil and waste solvents from
the drum crushing operation. No drainage system was associated with the tank/sump area.

Closure plans for both of the X-740 units were developed and submitted to the Ohio EPA as a result
of the determination of the units’ status. Both closure plans were written in accordance with OAC
3745-66. The closure plan for the tank/sump was submitted in April 1991, revised in May 1992, and
approved in September 1992. The closure plan for the facility was submitted in April 1991, revised in
May 1992, and approved in September 1992.

The Quadrant 11 RFI Phase | field investigation was conducted from June 1992 through August
1992. The Quadrant Il confirmatory investigation was conducted in November and December 1992.
Closure activities began in May 1993. During these operations, unexpected soil contamination was
discovered beyond the boundaries stipulated in the approved closure plan. As a result, an extension to the
closure schedule was requested in order to determine the extent of the contamination, and to prepare an
amended closure plan. In November 1993, an amended closure plan was submitted which combined the
closure of the building and the tank/sump. The Ohio EPA approved the amended closure plan for the
combined X-740 facility in June 1994.

Phase Il of the RFI conducted at this facility was combined with additional closure activities
performed in September and October of 1994. During these investigations, groundwater contamination
was identified, but was thought to be associated with a demolished substation utilized during former
construction activities at PORTS. Therefore, in 1995, in accordance with the approved closure plan, it
was determined that the X-740 unit and adjacent soils would be closed under the RCRA closure process
to risk-based closure levels and groundwater contamination in the vicinity would be addressed through
the CMS/CMI process.

The amended closure plan approved in 1994 was revised in May of 1996 to incorporate the findings

of a human health risk assessment conducted to support completing a risk-based closure of the unit. The
revised closure plan was subsequently submitted to the Ohio EPA for approval. After the public was
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given the opportunity to submit comments and no comments were received, Ohio EPA approved the risk-
based closure on December 31, 1997.

The Quadrant Il CAS/CMS Final Report (DOE 1998), submitted in April 1998, presented
alternatives for remediation of the contaminated groundwater in the vicinity of the X-740 Waste Oil
Handling Facility. In May 1999, Ohio EPA finalized the Quadrant Ill Decision Document identifying
phytoremediation as the preferred remedy for cleanup of groundwater in the vicinity of the X-740 Waste
Oil Handling Facility. The phytoremediation system was installed in 1999.

In 2003, a five-year review was completed for the X-740 groundwater plume to evaluate the
effectiveness of the phytoremediation system. The report, entitled Five-Year Evaluation Report for the
X-740 Phytoremediation Project (DOE 2003b), indicated that the trees in the phytoremediation system
did not noticeably affect the overall groundwater flow in the Gallia at this area, although the trees
appeared to influence water levels in individual wells. Upon review of the 2003 Five-Year Evaluation
Report, the Ohio EPA required another evaluation of this area in three years to determine if the
phytoremediation system is effective in remediating the groundwater plume. The Supplemental
Evaluation to the Five-Year Evaluation Report for the X-740 Phytoremediation System (DOE 2007b),
submitted to Ohio EPA in January 2007, found that the phytoremediation system had not performed as
predicted by groundwater modeling included in the Quadrant Il CAS/CMS Final Report (DOE 1998).

DOE evaluated other remedial options for this area, and three rounds of oxidant injections (modified
Fenton’s reagent) were completed in 2008. Data indicated that the oxidant had little effect on TCE
contamination in soil and groundwater. DOE is currently evaluating additional remedial options for this
area. As requested by Ohio EPA, the X-740 area was removed from the routine IGWMP monitoring
program and will be evaluated under a special study (see Section 9.2.3) to determine the best approach to
remediate the groundwater plume in this area.

6.2.2 Regulatory Considerations for Optimizing Groundwater Monitoring

The original closure plans written for the X-740 unit (X-740 Waste Storage Facility and the X-740
Hazardous Waste Storage Tank) both stated there was no evidence of groundwater contamination, and
neither closure plan addressed the installation of additional monitoring wells, or the completion of
additional groundwater sampling. However, the amended closure plan, which combined the closure of
the two separate units, included measures to address the unexpected contamination discovered at the
facility during initial closure operations. The amended plan also described the installation of groundwater
monitoring wells and the collection of groundwater samples. These efforts were to be coordinated with
the RFI efforts in order to define the extent of the identified contamination.

The results of the closure/RFI sampling indicated that closure activities, or risk-based closure
activities, of the X-740 unit were complete. Furthermore, contamination in the soil did not indicate a
definitive source for the groundwater contamination identified in the vicinity of the former X-740 facility.
The RFI recommended that the western edge of the plume be further defined by conducting additional
groundwater sampling, but stated that a final evaluation of whether or not additional delineation of the
plume was necessary would be addressed in the Quadrant Il CAS/CMS. It is anticipated that data
resulting from implementation of the integrated monitoring plan for the X-740 Waste Oil Handling
Facility Area described herein will be adequate to evaluate the effectiveness of the CMI in remediating
the groundwater contamination.
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6.2.3 Technical Considerations for Optimizing Groundwater Monitoring

A known VOC plume exists near the former X-740 Waste Oil Handling Facility. Results from
previous sampling events have shown that the former X-740 Waste Oil Handling Facility is not likely the
source for this contamination. The objective for monitoring this unit will be to determine the
effectiveness of the CMI on the extent and concentration of the X-740 plume contamination.

The Sunbury Shale is absent at X-740; therefore, the Gallia Sand is in contact with the Berea
Sandstone. As a result, the VOC contaminant plume is detectable in both Gallia and Berea wells. The
plume will migrate more quickly in the Gallia because the hydraulic conductivity is higher in the Gallia
than in the Berea.

6.2.4 Evaluations and Reporting

Data from the former X-740 Waste Oil Handling Facility were not routinely evaluated prior to
implementation of the IGWMP.

The former X-740 Waste Oil Handling Facility is currently monitored under a special study (see
Section 9.2.3). Groundwater monitoring data collected as part of the special study will be summarized in
the annual Groundwater Monitoring Report for PORTS, which is submitted to the regulators by April 1 of
each year.
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7. QUADRANT IV

Three groundwater AOCs are located in Quadrant 1V, which is in the northern portion of the site:
the X-611A Former Lime Sludge Lagoons, the X-735 Landfills, and the X-734 Landfills. These areas are
discussed in Sections 7.1, 7.2, and 7.3, respectively. Two additional areas in Quadrant 1V, the X-533
Switchyard Area and the former X-344C Hydrogen Fluoride Storage Building, are also monitored as a
result of completed special studies or characterizations (see Section 9.1).

7.1 X-611A FORMER LIME SLUDGE LAGOONS

The following sections contain an introduction and facility history of the X-611A Former Lime
Sludge Lagoons and the regulatory and technical considerations for optimizing groundwater monitoring
in this AOC. Section 7.1 concludes with discussions regarding regulatory evaluations and reporting for
the X-611A Area. The integrated monitoring program, including all well names, monitoring frequencies,
and parameters for the X-611A Former Lime Sludge Lagoons Area is presented in Appendix D, Table
D-1. Well locations are shown in Figure D-1.

7.1.1 Background and History

The X-611A Area consists of three unlined sludge retention lagoons constructed in 1954. The
lagoons were constructed in a low-lying area that included Little Beaver Creek. To accommodate
construction of the X-611A Lime Sludge Lagoons, approximately 1500 ft of Little Beaver Creek was
relocated to a new channel just east of the lagoons. The lagoons were referred to as the north, middle, and
south lagoons. Together they covered a surface area of approximately 18 acres, and had a maximum
combined volume of approximately 295,000 cubic yards.

Unconsolidated material cut from the construction area was used to form the elevated earthen dikes
that make up the sides of the lagoons. Construction documents suggest that the majority of the
unconsolidated material that was overlying the Sunbury in this area was used to construct the earthen
dikes; therefore, it is believed that the Sunbury forms much of the bottom surface of the X-611A Lime
Sludge Lagoons. In general, lagoon depths ranged between 12 and 14 ft, and depths generally increased
from west to east.

Between 1954 and 1960, the X-611A Lime Sludge Lagoons received waste lime sludge from the
X-611 Water Treatment Plant. Between 1956 and 1957, the X-611A lagoons also received recirculating
cooling water and chromium contaminated lime sludge resulting from chromate reduction activities
performed in a storm sewer system. Receipt of waste lime sludge from the X-611 Water Treatment Plant
was discontinued in 1960; subsequently, the sludge process lines to the X-611A Lime Sludge Lagoons
were disconnected.

Sludge in the X-611A Lime Sludge Lagoons consisted primarily of white, saturated lime. Sparse,
grassy vegetation became established in the western portions of all three lagoons, and the eastern portions
of the lagoons contained shallow surface water. In October 1995, approximately 10 acres of land south of
the X-611A lagoons were delineated as a jurisdictional wetland by the U.S. Army Corps of Engineers.
Approximately 0.4 acres of this wetland is between the south boundary of the X-611A lagoons and Little
Beaver Creek. The remaining 9.6 acres of wetland habitat are south of Little Beaver Creek.
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Phase | of the Quadrant IV RFI (which included the X-611A SWMU) was conducted between
December 1992 and April 1993. Phase Il of the investigation was conducted between February 1994 and
July 1994. Additional sampling of the sediments to determine the extent of PCB contamination in the
middle lagoon and chromium contamination in the north lagoon was conducted in July 1994.

In June 1996, the Ohio EPA and U.S. EPA issued a Decision Document for the X-611A Former
Lime Sludge Lagoons that specified the selected remedy to be used to achieve the remedial goals. This
selected remedy required the following actions: 1) placement of a minimum 2 ft-thick soil cover over the
lagoons, 2) development of a prairie habitat on the soil cover placed over the north, middle, and south
lagoons, 3) construction of a soil berm outside the northern boundary of the north lagoon to facilitate
shallow accumulation of water in this low-lying area, and 4) groundwater monitoring to ensure that no
contaminants of concern are migrating to the groundwater. Construction of the selected remedy was
completed in 1996. Ohio EPA approved the CMI in September 1997.

In 2002, a five-year review was completed for the X-611A Former Lime Sludge Lagoons to evaluate
the effectiveness of the corrective measures implemented at this area. The report, X-611A Prairie and the
X-749B Peter Kiewit Landfill Five-Year Evaluation Report (DOE 2002), found that the soil cover and
prairie habitat constructed at the X-611A Former Lime Sludge Lagoons was meeting the remedial action
objectives for this unit by eliminating exposure pathways to the contaminants of concern in the sludge at
this area.

The Second Five-Year Review for the X-611A Prairie (DOE 2008) was submitted to Ohio EPA in
2008. The report found that the soil cover and prairie habitat continued to meet the remedial action
objectives for this unit by eliminating exposure pathways to the contaminants in the sludge at this area.

7.1.2 Regulatory Considerations for Optimizing Groundwater Monitoring

Prior to implementation of the IGWMP, regulatory requirements for groundwater monitoring were
included in the O&M Plan developed as part of the corrective action for the X-611A Former Lime Sludge
Lagoons. Under the requirements of the O&M Plan, there were no instances where contradictory
requirements, or instances of confusing direction, were encountered. Therefore, based on the regulatory
history of the groundwater monitoring conducted at this facility, no changes to the monitoring program
other than those indicated by technical considerations, are included.

7.1.3 Technical Considerations for Optimizing Groundwater Monitoring

The integrated monitoring program, including all well numbers, monitoring frequencies, and
parameters for the X-611A Former Lime Sludge Lagoons, is presented in Appendix D, Table D-1. As
part of the pre-integrated monitoring program, this unit was monitored semiannually at six wells for the
metals beryllium and chromium as well as PCBs, specifically Arochlor-1242 and Arochlor-1248.

Historically, PCBs have not been detected in PORTS groundwater, except when dissolved in
DNAPL such as at X-701B. PCBs have been detected in the DNAPL at X-701B at concentrations greater
than 500 parts per million (ppm), yet PCBs are not detected in the surrounding groundwater. For
example, the DNAPL removed from an extraction well at X-701B (X236-1) contained primarily TCE, but
also had PCB concentrations in excess of 500 ppm. However, PCBs were not detected in nearby
monitoring well X701-14G, even though TCE concentrations in this well exceeded 200,000 ppb which
indicates that the PCBs are relatively insoluble and do not readily migrate through the Gallia unless
dissolved in DNAPL.
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Previously, PCBs were detected in some of the soil samples from the middle lagoon at X-611A.
However, PCBs have not been detected in any of the groundwater samples collected at this unit. Because
of their relative insolubility, the PCBs would not be expected to migrate from the soil into the
groundwater. There is no evidence of DNAPL, or any VOCs, at this unit which might otherwise allow
the PCBs to migrate. Therefore, the integrated monitoring program includes total PCBs for this unit only
once every five years for use in the five-year evaluation of the remedial action.

Only source monitoring is performed for the X-611A Former Lime Sludge Lagoons. The locations
of integrated wells are shown in Appendix D, Figure D-1. Table D-1 in Appendix D lists the
location/purpose, analytical parameters, and sampling frequency for each well that is part of the
monitoring program for the X-611A Former Lime Sludge Lagoons.

7.1.4 Evaluations and Reporting

Pre-integrated regulatory requirements directed by the O&M Plan concerning data evaluations and
data reporting included annual evaluations completed to determine if the contaminants of concern were
impacting the surrounding groundwater. Verification and validation of the laboratory analytical data were
also completed.

Because an integrated approach to groundwater monitoring has been developed in this document,
data for the X-611A Former Lime Sludge Lagoons will be reported in the annual Groundwater
Monitoring Report submitted to the Ohio EPA by April 1 of each year.

7.2 X-735 LANDFILLS

The following sections contain an introduction and facility history of the X-735 Landfills and the
regulatory and technical considerations for optimizing groundwater monitoring in this AOC. Section 7.2
also includes discussions regarding regulatory evaluations and reporting for the X-735 Area. The
integrated monitoring program, including all well names, monitoring frequencies, and parameters for the
X-735 Landfills is presented in Appendix D, Table D-2. Figure D-2 in Appendix D shows the integrated
monitoring network for the X-735 Landfills.

7.2.1 Background and History

Several distinct waste management units are contained within the X-735 Landfills. The main units
consist of the hazardous waste landfill, referred to as the X-735 Landfill (Northern Portion), and the
X-735 Industrial Solid Waste Landfill (ISWL). The X-735 ISWL includes the industrial solid waste cells,
asbestos disposal cells, and the closed chromium sludge monocells A and B. The chromium sludge
monocells contain a portion of the chromium sludge generated during the closure of the X-616 Chromium
Sludge Surface Impoundments (see Section 6.1).

Initially, a total of 17.9 acres was approved by the Ohio EPA and Pike County Department of Health
for landfill disposal of conventional solid wastes. The landfill began operation in 1981, and the original
design of the facility included 15 cells for solid waste disposal. The term "cells" refers to sections of the
landfill that outline the locations where trenches were constructed for material disposal. Waste disposal
was accomplished by shallow land burial using the trench and fill method. Wastes were delivered to the
landfill by compactor trucks, pickup trucks and dump trucks, and unloaded near the active trench. The
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waste was then spread and compacted by a bulldozer and/or landfill compactor. Daily cover material
(soil) was applied to the compacted solid waste at the end of each work day.

Previous PORTS investigations indicated that approximately 12,000 pounds of wipe rags
contaminated with solvents had inadvertently been disposed in Cells 1 through 6 of the landfill.
Historical data indicated that the wipe rags contaminated with solvents most likely contained methyl ethyl
ketone, which has a hazardous waste code of FO05. The contaminated rags were immediately removed
from the solid waste stream by instituting new management controls to isolate contaminated rags as
hazardous waste.

Waste disposal in Cells 1 through 6 ceased at the end of December 1991. Ohio EPA subsequently
determined that Cells 1 through 6 were to be closed as a RCRA hazardous waste landfill. Consequently,
this unit of the sanitary landfill was identified as the X-735 Landfill (Northern Portion). A buffer zone
was left unexcavated to provide space for groundwater monitoring wells and a space between the RCRA
landfill unit and the remaining southern portion, the X-735 ISWL. A Closure/Post Closure Plan for the
hazardous X-735 Landfill (Northern Portion) was submitted to the Ohio EPA in June 1991, and
resubmitted with revisions in December 1992. The submittal and subsequent revisions were approved in
September 1993. Additional groundwater monitoring wells were installed in the buffer area as part of the
closure. Routine groundwater monitoring has been conducted at the X-735 Landfills since 1991.

In October 1991, DOE submitted a plan to Ohio EPA Southeast District Office for utilization of the
remainder of the X-735 Landfill. The remaining portion of the landfill is referred to as the X-735 ISWL
and includes a solid waste section and an asbestos waste section. The X-735 ISWL, not including the
chromium sludge monocells, encompasses a total area of approximately 4.1 acres. The proposed
utilization plan for the X-735 ISWL was approved by the Ohio EPA in November 1991.

In 1997, the Ohio EPA denied the approval of a Permit to Install for modifications to the X-735
ISWL, and issued the DFF&O requiring DOE to cease accepting waste, prepare a revision to the
Closure/Post Closure Plan submitted in June 1993, and to initiate closure of the X-735 ISWL by
January 31, 1998.

A revised Closure/Post Closure Plan for the X-735 ISWL had previously been submitted in April
1995. The plan was revised and resubmitted in April 1997 following incorporation of Ohio EPA
comments dated September 1995 and November 1996. The plan was again revised to incorporate Ohio
EPA comments, and resubmitted in October 1997. The X-735 ISWL ceased accepting waste on
December 31, 1997, and the closure plan was approved by the Ohio EPA on January 23, 1998. Closure
of the unit was completed in 1998.

Assessment monitoring was conducted at the X-735 Landfills in 1997-1998 and 2000-2002 and was
initiated again in 2005. The program at the southern portion changed to an assessment monitoring
program in August 1997 while the program at the northern portion continued to be a detection monitoring
program. This change was due to the statistically significant increase in the sulfate concentration in well
X735-05GA. Subsequent sampling under the assessment program indicated that the sulfate concentration
in well X735-05GA was not due to a release of leachate or leachate-derived constituents but was most
likely the result of natural variation in the groundwater quality. The Ohio EPA therefore granted DOE’s
April 1998 request to reinstate the detection monitoring program for the X-735 ISWL in a letter dated
June 29, 1998.
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An assessment monitoring program was initiated at the X-735 Landfills in 2000 because of a
statistically significant increase in the concentrations of alkalinity, sodium, sulfate, and/or total dissolved
solids at wells X735-17B, X735-18B, X735-19G, and X735-20B. Statistical evaluation of these
monitoring parameters was not required at these wells, which were part of the monitoring program for the
X-735 Landfill (Northern Portion), until implementation of the IGWMP in 1999. Historical data from
these wells indicated that the concentrations of these parameters usually exceeded the upper tolerance
limit calculated based on data from three upgradient wells. The assessment monitoring program,
completed in 2002, determined that a release had not occurred from the landfill and recommended
additional upgradient (background) wells and a new statistical procedure for data evaluation as part of
resuming the detection monitoring program for this unit (see Sections 7.2.3 and 7.2.4).

Assessment monitoring was initiated at the X-735 Landfills in 2005 following the second
consecutive exceedence of a control limit for total dissolved solids in well X735-21G. Based on the
results of the assessment monitoring program, Ohio EPA concluded that a small release of leachate is
occurring, or has occurred, from the X-735 Landfills and that the release consists of alkalinity, cobalt,
mercury, nickel, sodium, and total dissolved solids. Although DOE was not able to conclusively
determine if a release was occurring or had occurred, DOE moved forward and submitted the Corrective
Measures Plan for the X-735 Landfill (DOE 2007a) pursuant to OAC Rule 3745-29-10(F) (as effective
June 1, 1994). The Corrective Measures Plan was approved by Ohio EPA in March 2008.

Appendix F provides the evaluation methodologies for monitoring at the X-735 Landfills. Appendix
D, Table D-2 provides the analytical parameters and sampling frequencies for the X-735 wells.

7.2.2 Regulatory Considerations for Optimizing Groundwater Monitoring

As noted previously, the X-735 Landfills comprise two units: a northern hazardous waste disposal
unit and a southern non-hazardous waste disposal unit. Prior to implementation of the IGWMP,
groundwater monitoring at the northern portion was governed by the hazardous waste regulations and an
approved closure plan written in accordance with those regulations. Groundwater monitoring at the
southern portion of the X-735 was governed by the solid waste regulations and a Groundwater Quality
Assessment Plan.

In accordance with the 1999 DFF&O (Administrative Integration Consent Order), this document
provides a consolidated, integrated monitoring program for the X-735 Landfills to eliminate potential
confusion and overlaps between the hazardous waste requirements and the solid waste requirements,
while efficiently providing information necessary to determine if a release of leachate or leachate-derived
constituents has adversely impacted the groundwater beneath the X-735 Landfills.

7.2.3 Technical Considerations for Optimizing Groundwater Monitoring

Prior to implementation of the IGWMP, analytical parameters for X-735 Landfills historically
included VOCs, physical parameters, radiological parameters, and inorganics including metals. The
specific list of parameters varied from year to year; depending on the regulatory status of this area (see
Section 7.2.1). Physical parameters included temperature, pH, and specific conductance. Some sampling
events also included measurements of additional physical parameters (turbidity and dissolved oxygen).
Other parameters measured at this unit included metals and other inorganics used for mass balance and
water quality analysis. These parameters include calcium, iron, magnesium, potassium, sodium, chloride,
sulfate, and alkalinity.
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Figure D-2 in Appendix D shows the integrated monitoring network for the X-735 Landfills. Table
D-2 in Appendix D lists the location/purpose, analytical parameters, and sampling frequency for each
well that is part of the monitoring program for the X-735 Landfills. Appendix F provides the evaluation
methodologies for monitoring at the X-735 Landfills.

7.2.4 Evaluations and Reporting

Pre-integrated regulatory requirements concerning data evaluations and data reporting included
verification and validation of the laboratory analytical data and the quarterly (for the northern portion) or
semi-annual (for the southern portion) statistical evaluations completed to determine if leachate or
leachate-derived constituents are impacting the surrounding groundwater. Pre-integrated statistical
evaluations for the northern, hazardous landfill included a comparison of analytical data to background
upper tolerance limits specified in the closure plan. Tolerance limits were established for the following
parameters: arsenic, barium, cadmium, chromium, lead, mercury, selenium, silver, and turbidity. Pre-
integrated statistical evaluations conducted for the southern, industrial landfill included a tolerance
interval procedure used for the following parameters: total dissolved solids, sodium, chloride, sulfate, and
alkalinity. An intra-well comparison was conducted for sulfate (only) in well X735-05GA. As part of the
pre-integrated monitoring program, a summary report for the northern portion of the facility was
presented in the annual RCRA report for PORTS, which was submitted to the regulators by March 1 of
each year. The pre-integrated monitoring program also included the submittal of results of the
evaluations for the southern portion of the landfill on a semi-annual basis, within 75 days of sampling the
wells.

In accordance with the 1999 DFF&O (Integration Administrative Consent Order), comprehensive
groundwater data for the X-735 Landfills is evaluated annually and included in the annual Groundwater
Monitoring Report submitted to the regulators by April 1 of each year. A statistical analysis is conducted
for the X-735 wells as described in Appendix F.

7.3 X-734 LANDFILLS

The following sections contain an introduction and facility history of the X-734 Landfills and the
regulatory and technical considerations for optimizing groundwater monitoring in this AOC. Section 7.3
concludes with discussions regarding regulatory evaluations and reporting. The integrated monitoring
program, including all wells, monitoring frequencies, and parameters is presented in Appendix D, Table
D-3. Figure D-3 in Appendix D shows the monitoring wells that are part of the integrated monitoring
network for the X-734 Landfills.

7.3.1 Background and History

The X-734 Landfills AOC consists of three landfill units; the X-734 OIld Sanitary Landfill, the
X-734A Construction Spoils Landfill, and the X-734B Construction Spoils Landfill. The X-734 Old
Sanitary Landfill has a total area of approximately 3.8 acres, the X-734A Construction Spoils Landfill has
a total area of approximately 3.5 acres, and the X-734B Construction Spoils Landfill has a total area of
approximately 4.6 acres. Waste disposal activities at the X-734 Old Sanitary Landfill was discontinued in
1981 when the X-735 Landfill began operations. Waste disposal operations at the X-734A and X-734B
Construction Spoils Landfills were discontinued in 1985.
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Dumping and filling techniques used at X-734 consisted of solid wastes being delivered to the
landfill by a compactor truck that deposited the refuse over the face of the fill. After being crushed under
a bulldozer, the fill was covered with several inches of coal ash from the X-600 Steam Plant. The ash was
packed to form a hard layer and to provide a base for the next layer of trash.

Detailed records of materials disposed in the landfill were not kept. However, waste known to be
disposed of at X-734 include: trash and garbage, construction spoils, and waste containing unspecified
levels of heavy metals. While not substantiated, plant personnel have indicated that organic solvents may
have been disposed of in the unit. The X-734A Construction Spoils Landfill has a total area of
approximately 3.5 acres. In March 1985 empty drums were being disposed in the spoil area; the practice
was subsequently discontinued.

Disposal of radioactive materials was not permitted in X-734, X-734A, or X-734B. The approved
waste stream included the following: construction spoils, trees, railroad ties, broken concrete, stumps,
roots, brush, rotten wood, and other wastes from clearing and grubbing operations. While not
substantiated, other materials reportedly disposed of at X-734B may have included sanitary waste from
contractors for the gaseous centrifuge enrichment plant, empty paint cans, empty 55-gal drums, and
uranium-contaminated soil from the X-342 area. The results from composite soil samples taken from the
X-342 area before burial indicated that the uranium content varied from 14 to 240 milligrams per
kilogram (mg/kg).

Monitoring well sampling data collected before the RFI indicated the possibility of elevated levels of
TCE, total organic halogens, and Freon-113 in one of three wells near the unit; however, available data
were insufficient for statistical confirmation.

Ohio EPA issued a Decision Document for the X-734 Landfills in 1999. Remedial actions required
by the Decision Document included construction of a multimedia cap over the northern portion of the
landfills and a soil cap over the southern portion of the area. These caps were installed in 1999 and 2000.

The First Five-Year Review for the X-734 Landfill Area (DOE 2008b) found that construction of the
caps on the landfills was achieving remedial action objectives by 1) isolating contaminants in soil and
sediment from potential receptors, and 2) preventing contaminants in soil and sediment from migrating to
groundwater and surface water.

7.3.2 Regulatory Considerations for Optimizing Groundwater Monitoring

The X-734, X-734A, and X-734B Landfills were closed in accordance with the solid waste
regulations in effect at that time, and no groundwater monitoring of the units was required. However, the
X-734 Landfills Area has been capped as part of the remedial actions required for Quadrant IV.
Therefore, remedial action effectiveness monitoring is included in the IGWMP for the X-734 Landfills
Area.

7.3.3 Technical Considerations for Optimizing Groundwater Monitoring

In the X-734 Landfills area, the geologic formations (and hydrogeologic properties) beneath the
landfills are influenced by the pre-construction surface topography. The Gallia and Berea become absent
in the northern and eastern portions of the area due to erosion by the North Drainage Ditch and Little
Beaver Creek, respectively. Prior to construction of PORTS, Little Beaver Creek and the North Drainage
Ditch incised deep valleys in the X-734 Landfills area through the Berea Sandstone and upper portion of
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the Bedford Shale. In the early 1950s, a large amount of compacted fill was placed across the Little
Beaver Creek valley to construct the railroad bridge and spur to PORTS, which is on the west side of the
X-734 Landfills area. The X-734 Old Sanitary Landfill construction debris, sanitary waste, and fly ash
were subsequently placed in the valley between the railroad embankment on the west and the North
Drainage Ditch and Little Beaver Creek on the east and north, respectively. The thickest area of waste
occurs at the northeastern point of the X-734 Landfill and is underlain by the Bedford Shale.

In the northern portion of the area, the Gallia and Berea units are absent. Bedrock wells, designated
with a “B” at the end of the well name, are screened in the Bedford Shale. Wells screened in the
unconsolidated material above the bedrock are designated with a “G” at the end of the well name. High
downward gradients are observed between the wells screened in the unconsolidated materials (or fill) and
the Bedford wells, e.g., X734-18G and X734-17B. The Bedford is an effective aquitard and the rate of
vertical flow from the unconsolidated materials into the Bedford is very slow.

In general, the water levels measured in the base of the unconsolidated materials in the area of the
landfills are at or below the pre-PORTS construction topography, which indicates a low potential for
lateral groundwater flow through the waste. The limited amount of groundwater that intersects the
erosional surface flows along the eroded bedrock surface below any fill or disposal waste that is present.

Groundwater monitoring was not routinely performed at this unit prior to inclusion of the unit in the
IGWMP. The groundwater monitoring data for X-734 is limited primarily to that collected during Phase |
of the RFI and one round of special sampling in January 1998. Additionally, detailed data concerning the
amounts and types of waste disposed in the landfills are also unavailable.

Pre-IGWMP analytical data for the X-734 groundwater monitoring wells have shown detectable
levels of VOCs at several wells. The highest levels of VOCs were found in well X734-09G, which had
TCE concentrations of less than 100 ppb in both of the two sampling events. Several of the deeper wells
in the Bedford shale have shown various hydrocarbon constituents; however, these constituents are
believed to be naturally occurring. The Bedford shale is known to produce hydrocarbons in certain areas.
Neither technetium-99 nor uranium were detected in the groundwater at this unit during the RFI.

Figure D-3 in Appendix D presents the integrated monitoring network for the X-734 Landfills.
Table D-3 in Appendix D lists the location/purpose, analytical parameters, and sampling frequency for
each well that is part of the monitoring program for the X-734 Landfills.

7.3.4 Evaluations and Reporting
Because an integrated approach to groundwater monitoring has been developed in this document, a

Groundwater Monitoring Report will be completed for the entire PORTS site, including the X-734
Landfills AOC, and will be submitted to the Ohio EPA by April 1 of each year.
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8. SURFACE WATER AND WATER SUPPLY MONITORING

Additional monitoring at PORTS that supports an integrated approach to groundwater monitoring
includes sampling selected surface water locations and surrounding residents’ water supplies (drinking
water wells). These programs are discussed in the following sections.

8.1 SURFACE WATER MONITORING

Surface water monitoring is conducted at PORTS for both the groundwater monitoring program and
NPDES Permits. Because the NPDES Program is not considered a groundwater-related program, it is not
discussed in this document.

Surface water sampling from Little Beaver Creek (LBC), Big Run Creek (BRC), the Unnamed
Southwest Drainage Ditch (UND), West Drainage Ditch (WDD), North Holding Pond (NHP), and the
East Drainage Ditch (EDD) is conducted quarterly as part of the integrated monitoring program. This
sampling is conducted because the streams and drainage channels have been determined to be
groundwater discharge areas and may indicate the discharge of contamination. A summary of the surface
water monitoring sites and a sampling location map are included in Appendix E.

8.2 WATER SUPPLY MONITORING

Routine monitoring of residential drinking water sources is completed at PORTS in accordance with
the requirements of Section VIII of the September 1989 Consent Decree between the State of Ohio and
DOE. Prior to implementation of the IGWMP, residential water supply monitoring was conducted in
accordance with the Offsite Residential Drinking Water Quality Monitoring Plan (MMES 1989b)
approved by the Ohio EPA on May 10, 1989. The monitoring program described in this section is a
revision to the monitoring plan developed in 1989. Chapter 10, Section 10.1.5, discusses collection of
water supply samples.

The purpose of the program is to determine whether residential drinking water sources have been
adversely affected by plant operations. While this program may provide an indication of contaminant
transport off-site, it should not be interpreted as an extension of the on-site groundwater monitoring
program, which bears the responsibility for detection of contaminants and determining the rate and extent
of contaminant movement. Due to the lack of knowledge of how residential wells were constructed and
to the presence of various types of pumps, which may not be ideal equipment for sampling, in residential
wells, data from this program will not be used in hydrogeologic or geochemical investigations. The
PORTS water supply is also sampled as a part of this program.

Appendix E, Table E-2, identifies the drinking water sources participating in the program, analytical
parameters, and sampling frequencies. Sampling locations may be added or deleted as resident requests
and program requirements dictate. Typically, sampling locations are deleted when a resident obtains a
public water supply. Sampling locations are added upon request if there is a probable hydrogeologic
connection between PORTS and the resident's water supply.
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9. SPECIAL SHORT-TERM STUDIES

As discussed in Section 3.2, special short-term evaluations can be triggered by additional data needs,
physical changes at an AOC (for example, new site conditions or new data), changes in monitoring
policy, or the need to evaluate technical demonstrations or innovative remediation technologies. Future
special studies may be proposed by the Ohio EPA or by DOE and implemented through an approved
work plan.

The following sections describe those special studies that have been conducted or are planned at
PORTS that have had or may have long-term impact on IGWMP monitoring. Completed special studies
that did not affect the IGWMP are not necessarily included in this chapter.

9.1 COMPLETED SPECIAL STUDIES

Numerous special studies have been conducted since implementation of the IGWMP on April 1,
1999. A special study for metals and radiological parameters, Special Study for Metals and Radiological
Parameters in Groundwater, (DOE 2000b), investigated ten AOCs as identified by DOE and Ohio EPA
to evaluate potential metals and radiological groundwater contamination and was completed in 2000. The
report includes an evaluation of the data as well as conclusions regarding the potential for metals or
radiological contamination in the areas investigated. Based on the report findings, monitoring for selected
metals has been conducted in specific IGWMP wells that monitor the PK Landfill (part of the
X-749/X-120/PK Landfill monitoring area), X-701B Holding Pond, and X-734 Landfills. The X-633
Pumphouse/Cooling Towers Area (Quadrant Il) and the X-533 Switchyard Area (Quadrant 1V) have also
been added to the IGWMP.

In addition, investigations have been conducted to corroborate previous studies regarding residual
manganese and radionuclides in groundwater. DOE conducted a study in 2000 to determine the potential
effects of permanganate injection (from pilot projects to remediate VOC contamination in Quadrants |
and II) on residual manganese concentrations in groundwater. Monitoring for manganese has been
conducted for selected IGWMP wells in Quadrants | and Il. The Radionuclide Verification Investigation
Risk Estimate for the Portsmouth Gaseous Diffusion Plant (DOE 2000a) indicated that the rate and extent
of radiological contaminants at PORTS had been adequately defined by previous studies.

Characterization to determine the extent of soil and groundwater contamination in the vicinity of the
former X-344C Hydrogen Fluoride Storage Building was conducted in 2009. Two VOCs, cis-1,2-
dichloroethene and trans-1,2-dichloroethene, were detected at concentrations below 2 micrograms per
liter (ug/L) in well X344C-01G, which is south of the former facility. Based on these detections, the
X-344C area and well X344C-01G have been added to the IGWMP and will be sampled annually for
VOCs as described in Appendix D, Table D-5.

Additional special studies or investigations have taken place within the IGWMP monitoring areas.

The Background and History section for the monitoring area provides additional information about
completed special studies or investigations.

9-1



DOE/PPPO/03-0032&D4
September 2010

9.2 CURRENT SPECIAL STUDIES

IGWMP data are evaluated annually to determine whether changes to monitoring requirements in
some wells or areas are necessary and/or feasible. Based on this evaluation, changes in monitoring may
be proposed in future IGWMP revisions.

The following special studies were being conducted or planned during 2009-2010. Based on the
results of these studies, changes may be made to the IGWMP in the future, as warranted.

9.2.1 Quadrant I

In 2007, DOE developed the Work Plan for the X-749/X-120 Area Groundwater Optimization
Project (DOE 2007). Completed projects that were part of the work plan included installation and
monitoring of three new off-site monitoring wells to determine the rate and extent of the X-749 plume
migration in the South Barrier Wall area, additional monitoring of 22 wells in the X-749/X-120 plume,
installation of additional extraction wells at the X-749 Landfill and in the X-749 South Barrier Wall area,
and installation of monitoring wells within the X-749 Landfill.

In 2010, the Addendum to the Work Plan for the X-749/X-120 Area Groundwater Optimization
Project (DOE 2010) was prepared. Installation of three additional extraction wells was initiated to
provide further control and remediation of the X-749/X-120 groundwater plume. One extraction well
(X749-EW09G) was installed in the X-120 portion of the plume to remediate higher concentrations of
VOCs in groundwater in this area. Two extraction wells (X749-EW07G and X749-EW08G) were
installed upgradient from the X-749 South Barrier Wall area to further remediate the southern and
western portions of the plume. The monitoring program for the X-749/X-120 plume has been revised to
monitor the performance of these wells.

9.2.2 Quadrant 11
The following special studies are in progress in Quadrant I1.
9.2.2.1 Quadrant Il Groundwater Investigative Area

In 2009, a special investigation was conducted in the Quadrant 11 Groundwater Investigative Area to
identify potential sources of TCE in the southern and eastern areas of the plume and to further define the
western boundary of the plume. The investigation identified areas of higher TCE concentrations in the
southeastern portion of the plume that appear to be associated with continuing sources of TCE near the
former X-720 Neutralization Pit and the X-700T Aboveground Storage Tank.

Based on these results, a pilot study of enhanced anaerobic bioremediation is being planned to
remediate VOCs in groundwater in the southeastern portion of the plume in the Quadrant Il Groundwater
Investigative Area. Results of this pilot study will be summarized in the annual Groundwater Monitoring
Report.

9.2.2.2 X-701B Holding Pond

One of the remedial actions selected in the Decision Document for the X-701B Holding Pond,
oxidant injection, was conducted in the source area from October 2006 through October 2008 (see Section
5.2.1.1). Because the oxidant injections were not able to address the contaminant source in the upper
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Sunbury formation, direct mixing of oxidant into soils in the source area has been approved by Ohio EPA.
Groundwater monitoring wells in the western area of the plume, which includes the source area, have
been removed from routine monitoring required by the IGWMP and are monitored as part of an interim
remedial action. Results of the monitoring will be summarized in the annual Groundwater Monitoring
Report.

9.2.3 Quadrant Il

A project is underway in the groundwater plume near the former X-740 Waste Qil Handling Facility
to enhance remediation of this groundwater plume. Oxidant injections were completed during May, July,
and September of 2008 in selected portions of plume; however, data collected during this special study
indicated that the oxidant had little or no effect on TCE contamination in soil and groundwater. An
evaluation was then conducted to identify other remedial options for this area. A pilot study of enhanced
anaerobic bioremediation is underway to remediate VOCs in groundwater in the area. Results of the
monitoring completed as part of this special study will be summarized in the annual Groundwater
Monitoring Report.
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10. SAMPLING AND ANALYSIS

The following sections describe the procedures and techniques for obtaining information associated
with groundwater samples collected at PORTS. Sections 10.1 through 10.4 describe sample collection
activities, Section 10.5 discusses analytical procedures, and Section 10.6 contains information on sample
quality assurance and quality control (QA/QC). Section 10 concludes with a description of the data
management plan.

The Project Environmental Measurements System (PEMS) is an electronic data management system
that is used to support environmental data collection at PORTS. PEMS is used in all phases of sampling
from creating sample labels and chain-of-custody (COC) forms to sample tracking and analyses reporting.
All samples and QA/QC samples collected under the IGWMP are assigned unique sequential
identification numbers in PEMS. Each sample can be traced to its point of origin through PEMS.

10.1 SAMPLE COLLECTION

Several procedures for sample collection have been developed for site-wide use in the groundwater
monitoring program at PORTS. These procedures are maintained on site and are available for review by
Ohio EPA. The following sections briefly describe the process for obtaining water level measurements,
detecting immiscible layers, well purging techniques, obtaining field parameter measurements and sample
withdrawal methods.

10.1.1 Water Level Measurements

The static water level (SWL) elevation of a well is measured and recorded prior to each well
sampling event in accordance with applicable procedure(s). The total depth of the well is also measured
and recorded if possible. If a total depth measurement is not possible (for instance, if a dedicated bladder
pump is installed in the well), then the historical total depth measurement may be used. The SWL and
total depth are required to calculate the well bore volume and purge volume and to provide a check for
identifying siltation problems. The SWL and total depth are measured from a permanent reference point
located at the top of the monitoring well casing (or from the north side of the casing if a permanent
reference is not present). If the monitoring well has a bladder pump installed, then the measurement is
taken from the bladder pump cap. The bladder pump cap is at the same level as the permanent reference
point.

The SWLs are also collected semiannually from predetermined wells (groundwater wells and
piezometers) to generate groundwater flow maps for the Gallia and the Berea formations. The SWLs are
collected in the shortest reasonable time to obtain accurate data on groundwater flow. To the extent
possible, water levels in a given area are collected in a single day. The water level snapshots are typically
completed site-wide within three days.
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10.1.2 Detection of Immiscible Layers

Before purging and sample collection, wells that have historically exhibited high concentrations
(greater than 100 ppm) of an organic constituent are often inspected for the presence of light nonaqueous-
phase liquid (LNAPL) and DNAPL. Sampling this groundwater may result in anomalously high
concentrations of dissolved and emulsified contaminants in the well. DNAPL, specifically separate phase
TCE, has been detected at PORTS. Wells with typical TCE concentrations greater than 100 ppm have
historically been inspected for DNAPL, but, DNAPL was not detected in any of these routinely monitored
wells. Most of these wells are now equipped with dedicated bladder pumps, which yield optimal samples
if the pump remains stationary prior to sampling. The pumps in these wells would have to be removed
prior to inspection for DNAPL. Therefore, because of the sampling history at these wells, and to allow
the most representative groundwater samples, these wells will not be inspected for DNAPL during each
sampling event. However, they may occasionally be inspected for DNAPL as conditions warrant.

An interface probe may be used to identify the presence, level, and thickness of non-aqueous phase
liquids in the well. The interface probe is slowly lowered into the well, and the depth to organic liquid
and the organic liquid/water interface(s) are carefully recorded to establish a measurement of the free
product thickness. Free-floating product is measured at the potentiometric surface, and DNAPL
immiscible layers are detected by lowering the probe to the bottom of the well. A transparent bailer may
be used in place of an interface probe to check for the presence of LNAPL or DNAPL. The bailer can be
lowered less than two ft into the water column to check for LNAPL or lowered to the bottom of the well
to check for DNAPL. The liquid in the bailer can then be visually inspected for the presence of a separate
phase. If free product is detected, field personnel will document the measured thickness of the layer on
the well sampling log. If free product is detected, the well may, or may not, be sampled.

10.1.3 Well Purging

The water standing in a well before purging is not representative of formation groundwater.
Therefore, monitoring wells are purged before sampling to remove any water that is not representative of
the groundwater. If conventional purging is conducted, the standing water in the well and filter pack is
purged. If micro-purging is conducted, water in the pump and discharge line is purged, and additional
groundwater is purged until stabilization is achieved as verified through field measurements. Purging of
the wells is typically accomplished using approved bladder pumps, impeller pumps (such as Redi-flow),
or bailers. However, gas-lift pumps, peristaltic pumps, or other purging devices may be used in certain
applications, though not typically for regulatory sampling. The purge water is containerized and treated
on-site in one of the groundwater treatment facilities.

All wells are purged until stabilization has been achieved to ensure that fresh formation water rather
than stagnant water is sampled. This is determined by stabilization of the indicator parameters (i.e., pH,
specific conductance, and temperature). When conventional purging is conducted, in most instances, a
volume equal to approximately three well volumes is removed before sampling. However, some wells
are incapable of yielding this much groundwater. In these instances, the well is purged dry and allowed to
recover until a sufficient volume of groundwater is present in the well to allow sampling. This usually
occurs in 0.3 to 4 hours, but sometimes up to 24 hours is required before sampling can occur. If the well
does not recharge sufficiently within 24 hours, it will be noted as a dry well on the well sampling log.
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10.1.4 Field Parameters

Temperature, pH, and specific conductance are measured in the field with portable field instruments
once purging has been initiated and at specific intervals during the purging process. This ensures that
groundwater stabilization has occurred. Other field parameters such as turbidity, dissolved oxygen, or
redox potential may also be collected, and these parameters may or may not be used as stabilization
parameters. Many of the field parameters are typically measured in a parameter cup at specified purge
intervals. However, the field measurements also may be continuously measured as the groundwater is
pumped through a flow-through cell. If a flow-through cell is used, the field parameter measurements are
recorded at specified time intervals, usually 10 minutes, but always a minimum of 5 minutes. If
conventional purging methods are used, the field parameter measurements are recorded after the removal
of each well volume. Typically three to five well volumes are removed to achieve stabilization during
conventional well purging.

Field parameters are considered to be stabilized when, during two consecutive measurements, the
temperature is within 1°C, pH is within 0.2 units, and specific conductance is within 10% for readings
over 500 microsiemens per centimeter (uS/cm) or within 50 uS/cm for readings less than or equal to 500
puS/cm. If the field parameters still fail to stabilize, the field sampling team leader may make a field
decision to proceed with sampling, provided he or she documents this decision on the sampling log. If
the well is purged dry, these data are measured in the field before and after sample collection.

The temperature of a groundwater sample can be measured with a thermometer or other approved
equipment such as a combination pH/temperature meter. Temperature measurements are required to
calibrate most instruments such as pH meters or conductivity meters unless these instruments
automatically compensate for temperature. Probes for temperature, conductivity, pH or other parameters
are routinely cleaned between samples. However, to avoid possible cross-contamination resulting from
probes, samples that are collected for laboratory analyses do not come in contact with field instruments.

Other analyses performed in the field may include screening of the well site and well head for
radiation and organic vapors. This information is also recorded on the sampling log.

10.1.5 Sample Withdrawal

After monitoring wells have been sufficiently purged, groundwater samples are collected using
dedicated bladder pumps or dedicated/disposable Teflon and/or stainless steel bailers. Sampling
techniques are utilized that minimize agitation and aeration of the samples.

Samples from residential wells should be collected from as close to the wellhead as possible. In
addition, samples should not be collected from sources through which the water has been filtered,
softened, or otherwise treated. If possible, pressure or holding tanks should be bypassed. Basement or
outside faucets are more likely to meet these criteria and are preferred sampling points.

All private wells must be purged before sample collection. If the plumbing is not purged, samples
taken from a tap or faucet will not be representative of the aquifer; therefore, evacuating the plumbing
and/or water storage tank before obtaining any samples is essential. The resident shall be informed as to
the volume of water to be purged and the reason. Many off-site locations are low recharge wells, thus the
potential for temporarily dewatering the well is high. If possible, the samplers shall provide information
to allow residents to make informed decisions as to whether the well purging is acceptable. If the volume
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of water to be purged is unacceptable to the resident, the sample will not be collected, and this
information will be noted on the sampling log.

10.2 SAMPLE PRESERVATION AND HANDLING

The following sections describe the sample containers and routine sample preservation and handling
techniques utilized during the collection of groundwater samples at PORTS.

10.2.1 Sample Containers

Various containers are used when collecting groundwater samples. Sample containers are typically
specified by the analytical laboratory in accordance with the analytical method. Sample containers are
purchased as “certified clean” from a laboratory supplier. Bottle lot numbers and certification records
shall be maintained.

10.2.2 Sample Preservation

Because many chemical constituents and physicochemical parameters evaluated in the sampling and
analysis program are not chemically stable, sample preservation is required. The most prevalent sample
preservation methods used at PORTS are pH control and the maintenance of sample temperature at 4°C
plus or minus 2°C. The pH of samples may be reduced to less than 2 by the addition of acid to the sample
containers or increased by adding a base to a pH greater than 12. Samples are preserved as required by
the analytical laboratory and the analytical method.

10.2.3 Sample Handling

Samples for volatile organic analysis (VOA) are collected in such a way that no headspace exists in
the sample containers; this process minimizes the possibility of loss of organic compounds through
volatilization. Groundwater samples that are to be analyzed for dissolved metals or total mobile metals
may be filtered through an appropriate media to remove any residual particulate material that could alter
the preserved metals content in the sample. Samples are packed, screened, and transported to the
laboratory.

10.3 CHAIN-OF-CUSTODY

To ensure the security of samples from collection to final disposition, a COC form is used. A COC
form is completed before transfer of sample custody. The COC form provides an accurate written record
that can be used to trace the possession and handling of samples from the time of collection through data
analysis and reporting. The basic components of the COC program include sample labels, field records,
and COC forms.

If samples are shipped off-site, a signed or initialed custody seal is affixed to the shipping container
to ensure that the samples have not been disturbed during transportation.
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10.4 FIELD DOCUMENTATION

Field activities are documented on sample log forms pertaining to the type of sampling performed.
A separate log form is used to record field data at each sampling location. The forms are completed in the
field before leaving the site. Sampling locations are identified on the applicable sampling log form.

10.5 ANALYTICAL PROCEDURES

Analytical parameters are based on contaminants detected during groundwater quality assessments
performed at the facility and on potential contaminants associated with activities conducted at the facility.
Table 1 and the tables contained in Appendices A through D identify the analytical suites utilized for the
integrated groundwater monitoring program. The selected analytical methods (and their associated
precision, accuracy, and detection limits) provide sufficient data for statistical analysis of the results and
are determined and documented in the data review and evaluation process (Section 10.7.3).

10.6 QA/QC PROCEDURES

The following sections describe the site-specific QA/QC procedures to be used during groundwater
monitoring activities at PORTS.

In defining the number of field blanks required, it is important to note that a sampling event for
purposes of the groundwater monitoring programs at PORTS is defined as the time it takes to complete
one round of quarterly sampling. Trip blanks, equipment rinseates, field blanks, and duplicates are
defined in the following sections.

10.6.1 Field QA/QC Samples

QA/QC samples collected during routine groundwater sampling activities are described in the
following sections, including the collection of trip blanks, equipment rinseates, field blanks, and field
duplicates.

10.6.1.1 Trip blanks

Trip blanks are used to detect contamination by VOCs during sample shipping and handling. Trip
blanks are prepared using 40-milliliter VOA vials of deionized ultra-filtered (DIUF) water (or water that
meets or exceeds the standards for DIUF water) that are filled in the sample preparation area, transported
to the sampling site, and transported to the analytical laboratory with VOC samples. Trip blanks are not
opened in the field. One trip blank accompanies each cooler containing VOC samples. Each trip blank is
stored at the laboratory with associated samples and analyzed with those samples. Trip blanks are
typically analyzed only for VOCs. The appropriate QA/QC data is recorded on the associated sampling
log.

10.6.1.2 Equipment rinseates

Equipment rinseates are samples of DIUF water (or water that meets or exceeds the standards for
DIUF water) that has been used to rinse decontaminated sampling equipment. “Decontaminated”
sampling equipment includes equipment that is decontaminated in the field or lab as well as disposable

10-5



DOE/PPPO/03-0032&D4
September 2010

equipment that is purchased clean from the manufacturer and disposed of after use. Equipment rinseates
help assess the effectiveness of decontamination. If more than one type of equipment is used to obtain
samples for a particular matrix, an equipment rinseate for each type of sampling equipment will be
tracked. For example, if groundwater samples are collected by both bailer and pump, an equipment
rinseate for each type of equipment will be identified on the sampling log. However, equipment rinseates
are not collected from equipment that is dedicated to a monitoring well (e.g. dedicated bladder pumps).
Equipment rinseates include pump rinses, rinseate blanks, and equipment blanks.

Pump rinses are rinseate samples collected from decontaminated purge pumps. These samples are
collected at a rate of 1 pump rinse per 10 pump uses (i.e., 1 pump rinse for 1 to 10 groundwater samples;
2 pump rinses for 11 to 20 samples).

Rinseate blanks are defined here as equipment rinseates for disposal bailers. These samples were
collected at a rate of one per case of 12 bailers prior to implementation of the IGWMP; however, five
years of rinseate samples did not detect any bailer contamination. In addition, PORTS now receives
documentation from the bailer manufacturer that bailers from a given lot are pulled from the same sheet
of Teflon. Currently bailers are used infrequently for sample collection; therefore, one equipment rinseate
sample from a disposal bailer will be collected in each quarter that bailers are used for IGWMP sampling.
If a bailer is used to collect a sample, the lot number of the bailer used is noted on the associated sampling
log to allow tracking in the event of bailer contamination. Rinseate blanks are typically analyzed for
nearly all routine groundwater parameters; however, certain parameters that typically are below detection
may be eliminated to reduce the hazards and waste associated with their analyses (e.g. cyanide).
Equipment rinseates are analyzed for the same analytes as the samples collected that day.

Equipment blanks are equipment rinseates for other miscellaneous equipment (i.e. gloves, dippers).
This category may also be used for rinseate samples from equipment that has not yet been
decontaminated.

Equipment rinseates are collected in the same container types used for the analytical samples.
Equipment rinseates are preserved and handled in the same manner as analytical samples. QC sample
information is recorded on the appropriate sampling log.

10.6.1.3 Field blanks

Field blanks are collected at one per ten sampling locations. Field blanks are preserved bottles taken
to the sampling location and filled with water that meets or exceeds the standards for DIUF water. The
field blank will be analyzed for all analytes of concern for the sampling location. The appropriate QC
data is recorded on the appropriate sampling log.

10.6.1.4 Field duplicates

Field duplicates are QA/QC samples collected from the same location, at the same time, and from
the same sampling device as the actual sample. For example, if a bailer is used to collect a VOC analysis,
the same bailer-full of groundwater that is used for the VOC analysis is also used for the duplicate
sample, if possible. Field duplicates are collected at one per ten sampling locations per well field or
sampling program (surface water and water supply monitoring). The sample and its field duplicate will
have the same set of parameters. Sampling sites where duplicates are collected are selected so that all
analytes of concern are included. Care is taken to routinely collect duplicates from wells where known
contamination exists. The appropriate QA/QC data is recorded on the appropriate sampling log.
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10.6.2 Laboratory QA/QC

The PORTS analytical laboratory, as well as all contract laboratories used by PORTS, follow an
established QA/QC program for sampling, handling, and analysis. The analytical methods are based on
Test Methods for Evaluating Solid Waste - Physical/Chemical Methods, (U.S. EPA, most recent edition)
and/or Methods for Chemical Analysis of Water and Waste (U.S. EPA, most recent edition). Methods and
procedures are applied to organic and inorganic constituents.

10.7 DATA MANAGEMENT

Data management procedure(s) have been developed to insure effective and consistent handling of
data generated from groundwater sampling activities conducted at PORTS. Data related to groundwater
investigations at PORTS are collected as part of effluent monitoring and environmental surveillance
activities. Groundwater investigations at PORTS have resulted in the development of two discrete types
of databases: a hydrogeological database and a spatial database. The hydrogeological database
encompasses analytical data for samples collected from on-site monitoring wells and off-site monitoring
wells, monitoring well water level data, and water quality data for groundwater treatment units. The
spatial database includes a personal computer Geographic Information System reference map of PORTS
and engineering drawings of plant facilities and waste disposal areas. DOE PORTS maintains a
repository for validated groundwater analytical data and much of the geologic, hydrogeologic, and
geotechnical data.

10.7.1 Field Data

Data generated during the groundwater monitoring program is collected by field personnel and
recorded on applicable sampling logs. Field data is reviewed by the sampling team supervisor or
designee for completeness; the field data is maintained in a database file. At a minimum, field parameters
include pH, temperature, specific conductance, groundwater elevations, and well depth (when
appropriate). Data entered into the field database are the stabilized pH, temperature, and specific
conductance. Data generated during the groundwater monitoring program are collected by field personnel
and recorded on applicable sampling logs. In addition, the field database tracks QC samples (identified in
Section 10.6.1) associated with each sample.

10.7.2 Analytical Data

Analytical data are obtained from the analytical laboratory in written as well as digital format. It
should be noted, however, that all raw data and data not included on the laboratory report must be
maintained by that laboratory as a record for 3 years and should be available for audit review upon 30-day
notice.

10.7.3 Evaluation of Field and Analytical Data

The laboratory review of analytical results include laboratory QA/QC samples (i.e. calibrations,
holding times, and spikes) required for analytical procedures. Analytical data not meeting the prescribed
quality, as described in the analytical procedure, are qualified by the laboratory and reported. If an
inquiry into a laboratory result is necessary, the laboratory is contacted and the quality assurance file is
reviewed.
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Subsequently, an evaluation of the QA/QC samples associated with each sample from the field is
conducted. Field data are examined for acceptance and development of required field documentation,
which includes QA/QC sampling requirements, such as duplicates, and trip, field and equipment rinseate
blanks. Trip, field and equipment rinseate blanks are reviewed to determine if any cross contamination
may have occurred during the collection, transport or storage of the samples. In the event that an organic
or a metal constituent is detected in a QA/QC blank, the constituent may be qualified.

Analytical laboratory data is independently validated to provide a systematic process for reviewing
data against established QA/QC criteria. The data validation and verification process is described in
procedures maintained at PORTS. At a minimum, the following items are evaluated for data validation
(as applicable):

»  Gas chromatograph/mass spectrometer tuning documentation: results, data and time
« Initial calibration: results, date and (for organics) time

e Continuing calibration: results, date, and (for organics) time
» Internal standard peak areas and retention time summaries

e Blank: results of all associated blanks, date of run

e Surrogates: recovery results

e Alpha chemical tracer (yields): results

o Spikes: results and dates

o Spike duplicates: results and dates

»  Laboratory duplicates (replicates): results and dates

e Pesticides and PCB calibrations

The validation contractor will provide appropriate data, including data qualifiers. Independent data
validation will help reveal whether the analytical laboratory is providing quality data and may identify
systemic inaccuracies for correction.

10.7.4 Database Management

All analytical data will be entered into a computerized data base and categorized as quantitative,
qualitative, or unusable. Invalid or unusable data will not be included as part of the interpretation process.
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11. MONITORING WELL INSPECTIONS

Groundwater monitoring well inspection and maintenance is conducted on a routine basis in order to

extend the life of the existing wells, maintain compliance with appropriate regulations and guidance, and
to ensure that representative water levels and water quality samples can be obtained. Wells which are
routinely sampled as part of the IGWMP are inspected on a quarterly basis in accordance with the
applicable procedure. A checklist is used to note observations made during the inspection, and includes
the following items:

Locked - The lock appears to be in and should remain in good working order until the next
inspection.

Locking Cap Hinge/Hasp OK - The hinge and hasp appears to be in and should remain in good
working order until the next inspection.

Grout to Land Surface - Cement/grout level inside the outer casing is slightly above ground level in
the void between the well casing and the protective outer casing for wells without gravel above the
cement/grout layer.

Well Cap OK - The monitoring well cap appears to be in and should remain in good working order
until the next inspection.

Outer Casing OK - The casing is not cracked, dented, bent, crimped or severely rusted and appears
firmly imbedded in the cement pad. The well label is legible and not peeling.

Gravel Present - The void between the well casing and the outer casing is filled with gravel to a
level above weep hole. The gravel is only required if the outer protective casing diameter is greater
than 2 times the diameter of the well casing.

Cement Pad - Approximately 3 ft by 3 ft pad, not cracked or chipped, tapered away from the outer
casing and at least slightly above ground level. There should be no evidence of frost heaving.

Weep Hole Present - A weep hole has been bored in the outer casing to allow for drainage. If a well
lacks an inner casing, no weep hole should be present and this column marked "n/a."

If any problems are noted during the inspections, a schedule to repair or rehabilitate wells is

developed and updated throughout the year. Additionally, any problems reported by personnel other than
the designated inspector are added to the repair/rehabilitation schedule as they are identified.

11-1



DOE/PPPO/03-0032&D4
September 2010

This page intentionally left blank.



DOE/PPPO/03-0032&D4
September 2010

12. REFERENCES

DOE 2010. Addendum to the Work Plan for the X-749/X-120 Area Groundwater Optimization Project at
the Portsmouth Gaseous Diffusion Plant, Piketon, Ohio, DOE/PPPO/03-0041&D1/A1l,
LATA/Parallax Portsmouth LLC, Piketon, OH.

DOE 2008a. First Five-Year Review for the Five-Unit Groundwater Investigative Area and X-231A/
X-231B Oil Biodegradation Plots at the Portsmouth Gaseous Diffusion Plant, Piketon, Ohio,
DOE/PPPO/03-0054&D2, LATA/Parallax Portsmouth LLC, Piketon, OH.

DOE 2008b. First Five-Year Review for the X-734 Landfill Area at the Portsmouth Gaseous Diffusion
Plant, Piketon, Ohio, DOE/PPPO/03-0073&D2, LATA/Parallax Portsmouth LLC, Piketon, OH.

DOE 2008c. Preliminary Evaluation Report for the X-749/X-120 Phytoremediation System at the
Portsmouth Gaseous Diffusion Plant, Piketon, Ohio, DOE/PPPO/03-0059&D1, LATA/Parallax
Portsmouth LLC, Piketon, OH.

DOE 2008d. Second Five-Year Review for the X-611A Prairie at the Portsmouth Gaseous Diffusion
Plant, Piketon, Ohio, DOE/PPPO/03-0072&D2, LATA/Parallax Portsmouth LLC, Piketon, OH.

DOE 2008e. Second Five-Year Review for the X-749B Peter Kiewit Landfill at the Portsmouth Gaseous
Diffusion Plant, Piketon, Ohio, DOE/PPPO/03-0053&D1, LATA/Parallax Portsmouth LLC,
Piketon, OH.

DOE 2007a. Corrective Measures Plan for the X-735 Landfill at the Portsmouth Gaseous Diffusion
Plant, Piketon, Ohio, DOE/PPPO/03-0019&D4, LATA/Parallax Portsmouth LLC, Piketon, OH.

DOE 2007b. Supplemental Evaluation to the 2003 Five Year Evaluation Report for the X-740
Phytoremediation Area at the Portsmouth Gaseous Diffusion Plant, Piketon, Ohio, DOE/PPPO/03-
0038&D1, LATA/Parallax Portsmouth LLC, Piketon, OH.

DOE 2007c. Work Plan for the X-749/X-120 Area Groundwater Optimization Project at the Portsmouth
Gaseous Diffusion Plant, Piketon, Ohio, DOE/PPPO/03-0041&D1, LATA/Parallax Portsmouth
LLC, Piketon, OH.

DOE 2005. Annual (2004) Summary Report of the Comprehensive Monitoring Plan Data for the
X-749/Peter Kiewit Landfill Areas at the Portsmouth Gaseous Diffusion Plant, Piketon, Ohio,
DOE/OR/11-3160&D2, Bechtel Jacobs Company LLC, Piketon, OH.

DOE 2003a. Comprehensive Monitoring Plan for the X-749 and Peter Kiewit Landfill Areas for the

Portsmouth Gaseous Diffusion Plant, Piketon, Ohio, DOE/OR/11-3124&D1, Bechtel Jacobs
Company LLC, Piketon, OH.

12-1



DOE/PPPO/03-0032&D4
September 2010

DOE 2003b. Five-Year Evaluation Report for the X-740 Phytoremediation Project at the Portsmouth
Gaseous Diffusion Plant, Piketon, Ohio, DOE/OR/11-3135&D1, Bechtel Jacobs Company LLC,
Piketon, OH.

DOE 2002. X-611A Prairie and the X-749B Peter Kiewit Landfill Five-Year Evaluation Report for the
Portsmouth Gaseous Diffusion Plant, Piketon, Ohio, DOE/OR/11-3110&D1, Bechtel Jacobs
Company LLC, Piketon, OH.

DOE 2001. Quadrant Il Cleanup Alternatives Study/Correctives Measures Study Final Report for the
Portsmouth Gaseous Diffusion Plant, Piketon, Ohio, DOE/OR/12-1223&D5, Bechtel Jacobs
Company LLC, Piketon, Ohio.

DOE 2000a. Radionuclide Verification Investigation Risk Estimate for the Portsmouth Gaseous Diffusion
Plant, Piketon, Ohio, DOE/OR/11-3065&D1, Bechtel Jacobs Company LLC, Piketon, OH.

DOE 2000b. Special Study for Metals and Radiological Parameters in Groundwater, DOE/OR/11-
3029&D3, Bechtel Jacobs Company LLC, Piketon, Ohio.

DOE 1998. Quadrant Il Cleanup Alternatives Study/Correctives Measures Study Final Report for the
Portsmouth Gaseous Diffusion Plant, Piketon, Ohio, DOE/OR/12-1360&D3, Jacobs EM Team,
Piketon, Ohio.

DOE 1996a. Background Sampling Investigation of Soil and Groundwater Final Report, DOE/OR/11-
1323&D6, Lockheed Martin Energy Systems, Piketon, OH.

DOE 1996b. Quadrant I RFI Final Report for the Portsmouth Gaseous Diffusion Plant, Piketon, Ohio,
DOE/OR/11-1231&D3, Lockheed Martin Energy Systems, Piketon, Ohio.

DOE 1996¢. Quadrant Il RFI Final Report for the Portsmouth Gaseous Diffusion Plant, Piketon, Ohio,
DOE/OR/11-1232&D3, Lockheed Martin Energy Systems, Piketon, Ohio.

DOE 1996d. Quadrant Il RFI Final Report for the Portsmouth Gaseous Diffusion Plant, Piketon, Ohio,
DOE/OR/11-1308&D3, Lockheed Martin Energy Systems, Piketon, Ohio.

DOE 1996e. Quadrant 1V RFI Final Report for the Portsmouth Gaseous Diffusion Plant, Piketon, Ohio,
DOE/OR/11-1180&D3, Lockheed Martin Energy Systems, Piketon, Ohio.

MMES 1989. Ground-water Quality Assessment of Four RCRA Units for the Portsmouth Gaseous
Diffusion Plant, Piketon, Ohio.

MMES 1989b. Offsite Residential Drinking Water Quality Monitoring Plan, Piketon, Ohio.

U.S. EPA most recent edition. Test Methods for Evaluating Solid Waste — Physical/Chemical Methods,
SW-846, U.S Environmental Protection Agency, Washington, D.C.

U.S. EPA most recent edition. Methods for Chemical Analysis of Water and Waste, EPA-600/4-032, U.S
Environmental Protection Agency, Washington, D.C.

12-2



DOE/PPPO/03-0032&D4

Select area with groundwater contamination concern
(e.g., VOC plumes, CMI, RCRA closures, landfills)

Requirements for current
monitoring program < >
(e.g., regulatory, DOE)

Optimized area-wide
technical requirements

/
Prepare Draft

Modify
draft/design

Integrated

> Monitoring

Program for

Selected Area

\

D U

Special short-term evaluations

¢ Metals in Gallia & Berea wells

combination)
Radiological studies

Technology demo evaluations

No

A

Agency approval?

Yes

A

Finalize
plan design

A
Monitor area

per approved |«

design

\ 4

Do conditions warrant
Yes ¢ re-evaluation of monitoring

A

program?

No

(low-flow sampling, 5 micron filtration, or

L]
¢ Natural attenuation evaluations
]

/ L ________

September 2010

_——— - -

Figure 1. Process flow for the PORTS Integrated Groundwater Monitoring Plan.
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Table 1. Integrated groundwater analytical suites
for the Portsmouth Gaseous Diffusion Plant

September 2010

Parameter Analyte Method number®
suite
LF1 Landfill parameters #1.:
Chloride 300
Sulfate 300
Alkalinity 310.1 or 2320B
Total dissolved solids SM 2540 C
Total metals: Na 6010 or 6020
LF2 Landfill parameters #2:
Volatile organic compounds: 8260
V1 parameters and the following: 1,1,1,2-tetrachloroethane, 1,2,3-trichloropropane,
1,2-dibromo-3-chloropropane, 1,2-dibromoethane, 1,2-dichloropropane, 2-hexanone, acrylonitrile,
bromochloromethane, cis-1,3-dichloropropene, dibromomethane, iodomethane, styrene,
trans-1,3-dichloropropene, trans-1,4-dichloro-2-butene, vinyl acetate
Total metals:  Sh, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Ni, K, 6010 or 6020
Se, Ag, T, V, Zn
Ammonia 350.2
Chemical oxygen demand 410.1
Nitrite/nitrate 353.2
LF3 Landfill parameters #3: 6010 or 6020 and
Total metals: Co, Hg, Ni 7470 (Hg)
LF5 Landfill parameters #5:
Chloride 300
Sulfate 300
Alkalinity 310.1 or 2320B
Total dissolved solids SM 2540 C
Total metals: Na 6010 or 6020
Ammonia 350.2
Chemical oxygen demand 410.1
Nitrite/nitrate 353.2
M2 Total metals #2: Be, Cd, Cr, Mn, Ni 6010 or 6020
M3 Total metals #3: Cr 6010 or 6020
M4 Total metals #4: Be, Cr 6010 or 6020
M5 Total metals #5: Cd, Ni 6010 or 6020
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Table 1. Integrated groundwater analytical suites
for the Portsmouth Gaseous Diffusion Plant (continued)
Parameter Analyte Method number?
suite
R1 Radionuclides #1: transuranics (Am-241, Np-237, Pu-238, Pu-239/240),

technetium-99, total uranium, isotopic uranium (U-233/234, U-235, U-236,
U-238)

R2

Radionuclides #2: technetium-99, total uranium, isotopic uranium (U-233/234,
U-235, U-236, U-238)

V1

Volatile organic compounds #1:

1,1,1-trichloroethane, 1,1,2,2-tetrachloroethane, 1,1,2-trichloroethane, 1,1-dichloroethane,
1,1-dichloroethene, 1,2-dichlorobenzene, 1,2-dichloroethane, 1,4-dichlorobenzene, 2-butanone,
4-methyl-2-pentanone, acetone, benzene, bromodichloromethane, bromoform, bromomethane,
carbon disulfide, carbon tetrachloride, chlorobenzene, chloroethane, chloroform, chloromethane,
cis-1,2-dichloroethene, dibromochloromethane, ethylbenzene, methylene chloride,
tetrachloroethene, toluene, trans-1,2-dichloroethene, trichloroethene, trichlorofluoromethane, vinyl
chloride, xylenes (1,2-dimethylbenzene and M+P xylene)

8260

WQ1

Water quality parameters #1:
Alkalinity

Chloride

Sulfate

Total dissolved solids

310.1 or 2320B
300

300

SM 2540 C

IX

Appendix to OAC rule 3745-54-98 (Appendix IX)

Various

Field measurements taken at each well: water level, temperature, pH, dissolved oxygen, specific conductance, and turbidity.
*Samples are analyzed for the listed analyte(s) in accordance with the referenced method number or equivalent. Standard approved
methods do not exist for radiological parameters; therefore, method numbers are not listed for these analytes.
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APPENDIX A

QUADRANT I SUMMARY TABLES AND FIGURES

TABLES

Integrated monitoring at the X-749/X-120/PK Landfill
Integrated monitoring at the Quadrant I Groundwater Investigative Area/X-749A Classified
Materials Disposal Facility

FIGURES

Integrated monitoring wells X-749/X-120/PK Landfill

Integrated monitoring parameter suites X-749/X-120/PK Landfill

Integrated monitoring wells Quadrant | Groundwater Investigative Area/X-749A Classified
Materials Disposal Facility

Integrated monitoring parameter suites Quadrant | Groundwater Investigative Area/X-749A
Classified Materials Disposal Facility
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Table A-1. Integrated monitoring at the X-749/X-120/PK Landfill
Well ID Location/purpose fIsGa\r%vgfeP pa:rGa\r/nvelz\tAeF;sa
reguency
PK-PL6 Fl\)/cl)?ggr?rgfs%rggﬁfE;ﬁz?ﬁ;/vater collection trench for northern Quarterly V1-Q
PP oo™ | Qurtry | v
WP-03G Monitors off site south of the X-749 plume Quarterly V1-Q, R2-B
WP-07G Monitors off site south of the X-749 plume Quarterly V1-Q, R2-B
X749-44G  |Monitors western edge of X-749 South Barrier Wall Quarterly V1-Q, R2-B
X749-45G  |Monitors center of X-749 South Barrier Wall Quarterly V1-Q, R2-B
X749-67G  |Monitors southern portion of X-749 plume Quarterly v1-%2[\l/|32-5,
X749-97G gﬂozqgtcgzragw;ﬁperty boundary downgradient of X-749 Quarterly V1-Q, R2-B
X749-102G Il;/lac;r:iiécr)r\jv EI?E property boundary west of X-749 South Quarterly V1-Q
X749-103G  [Monitors southwestern portion of monitoring area Quarterly V1-Q
X749-PZ04G [Monitors area upgradient of X-749 South Barrier Wall Quarterly Vl_g’ZTBZ_B’
X749-PZ05G |Monitors area upgradient of X-749 South Barrier Wall Quarterly V1-Q
Rl e R B
PK-11G Monitors upgradient of boundary of PK Landfill Semiannual V1-S, M2-B
PK-14G Monitors downgradient of the PK collection system Semiannual V1-S, M2-B
PK-15B Monitors downgradient of the PK collection system Semiannual V1-S
PK-16G Monitors downgradient of the PK collection system Semiannual V1-S
PK-17B Monitors downgradient of the X-749 IRM collection system Semiannual V1-S, M2-B
PK-18B Monitors downgradient of the PK collection system Semiannual V1-S
PK-19B Monitors downgradient of the X-749 IRM collection system Semiannual V1-S, M2-B
PK-21B Monitors downgradient of the X-749 IRM collection system Semiannual V1-S
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Table A-1. Integrated monitoring at the X-749/X-120/PK Landfill (continued)

IGWMP

Well ID Location/purpose sample IGWMP a
parameters
frequency
STSW-101G |Monitors southern portion of X-749 plume Semiannual V1-S, R2-B
STSW-102G |Monitors southern portion of X-749 plume Semiannual V1-S, R2-B
WP-01G Monitors off site south of the X-749 plume Semiannual V1-S, R2-B
WP-02G Monitors off site south of the X-749 plume Semiannual V1-S, R2-B
WP-04G Monitors off site south of the X-749 plume Semiannual V1-S, R2-B
WP-05G Monitors off site south of the X-749 plume Semiannual V1-S, R2-B
WP-06G Monitors off site south of the X-749 plume Semiannual V1-S, R2-B
Monitors northwestern portion of X-749/X-120 plume and .
X120-11G oy traction well X749-EW09G Semiannual | V1-S, M2-8
X749-06G Monltors.westgrn perimeter of X-749 Landfill; within middle Semiannual V1-S, R2-B
of plume; provides monitoring of trench/cap
Monitors western perimeter of X-749 Landfill, middle of . V1-S, R1-B,
X743-07G plume, and X-749 trench/cap Semiannual IX-B
X749-08G Monitors southern perimeter of X-749 Landfill and X-749 Semiannual V1-S, R1-B,
trench/cap IX-B
X749-09GA |Monitors eastern perimeter of X-749 Landfill and X-749 cap Semiannual V1-S, M2-B
. . . . V1-S, R1-B,
X749-10GA |Monitors eastern perimeter of X-749 Landfill and X-749 cap Semiannual IX-B
Monitors southeastern portion of X-749 plume and extraction .
X749-13G well X749-EWO07G Semiannual V1-S, R2-B
X749-21G  [Monitors northeastern portion of plume Semiannual V1-S
X749-22G  |Monitors eastern portion of monitoring area Semiannual V1-S
X749-23G  |Monitors eastern portion of X-749 plume Semiannual V1-S
X749-24G  |Monitors eastern portion of monitoring area Semiannual V1-S
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IGWMP
Well ID Location/purpose sample IGWMP a
parameters
frequency
X749-26G Monitors middle of X-749 plume Semiannual V1-S, R2-B
X749-27G Monitors X-749 plume west of X-749 Landfill Semiannual V1-S, R2-B
X749-33G Monitors middle of X-749 plume Semiannual V1-S, R2-B
X749-37G  |Monitors middle of X-749 plume Semiannual V1-S, R2-B
X749-38G Monitors southern portion of X-749 plume Semiannual V1-S
Monitors northern portion of X-749/X-120 plume and .
X749-41G o traction well X749-EW09G Semiannual V1S
X749-42G  |Monitors western portion of X-749/X-120 plume Semiannual V1-S
X749-54B  |Monitors Berea south of PK Landfill Semiannual V1-S, R2-B
X749-96G Monitors DOE property boundary downgradient of X-749 Semiannual V1-S
South Barrier Wall
X749-98G Monitors D_OE property boundary downgradient of X-749 Semiannual V1-S
South Barrier Wall
X749-104G  [Monitors southeastern portion of monitoring area Semiannual V1-S
X749-105G Monitors D_OE property boundary at western edge of X-749 Semiannual V1-S
South Barrier Wall
i Monitors phytoremediation system and western portion of . i i
X749-106G X-749/X-120 plume Semiannual V1-S, R2-B
i Monitors phytoremediation system and western portion of . i
X749-107G X-749/X-120 plume Semiannual V1-S
i Monitors phytoremediation system and western portion of . i i
X749-108G X-749/X-120 plume Semiannual V1-S, R2-B
X749-109G qutors phytoremediation system and area north of Semiannual V1-S, R2-B
Perimeter Road
X749-110G qutors phytoremediation system and plume north of Semiannual V1-S, R2-B
Perimeter Road
X749-113G Fl;/llltjjg]léors phytoremediation system and middle of X-749 Semiannual V1-S, R2-B
X749-BG9G |Monitors southeastern corner of X-749 Landfill Semiannual V1-S
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Table A-1. Integrated monitoring at the X-749/X-120/PK Landfill (continued)

IGWMP

Well ID Location/purpose sample IGWMP a
parameters
frequency

X749-PZ02G [Monitors eastern portion of monitoring area Semiannual V1-S, R2-B
X749-PZ03G [Monitors area upgradient of X-749 South Barrier Wall Semiannual V1-S
X749-PZ06G [Monitors southwestern portion of X-749 plume Semiannual V1-S

X749-PZ10G [Monitors east of X-749 Landfill Semiannual V1-S, R2-B

X749-WPW  |Monitors X-749 groundwater interceptor trench Semiannual V1-S, R1-B
PK-09G Monitors northern portion of X-749/X-120 plume Annual V1-A
X120-05G  [Monitors northern portion of X-749/X-120 plume Annual V1-A

X120-08G  |Monitors western portion of X-749 plume Annual V1-A, R2-B
X120-10G  |Monitors western portion of X-749/X-120 plume Annual V1-A
X749-04G  |Monitors northern perimeter of X-749 Landfill Annual V1-A
X749-05G  [Monitors western side of X-749 Landfill Annual V1-A

X749-20G Monlt_ors eastern portion of X-749 plume and western PK Annual V1-A R2-B

Landfill perimeter

X749-28G  |Monitors middle of X-749 plume Annual V1-A, R2-B
X749-29G  |Monitors middle of X-749 plume Annual V1-A
X749-30G  |Monitors middle of X-749 plume Annual V1-A
X749-35G Monitors eastern portion of X-749 plume and southern PK Annual VI-A

Landfill perimeter

X749-36G  [Monitors X-749 plume west of X-749 Landfill Annual V1-A
X749-40G  [Monitors northern portion of X-749 plume Annual V1-A
X749-43G  [Monitors western portion of X-749/X-120 plume Annual V1-A
X749-50B  [Monitors Berea below center of plume Annual V1-A
X749-51B  [Monitors Berea east of X-749 Landfill Annual V1-A
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IGWMP
Well ID Location/purpose sample IGWMP a
parameters
frequency
X749-64B  [Monitors Berea beneath the southern X-749 Gallia plume Annual V1-A, R2-B
X749-66G Monitors western portion of monitoring area at Perimeter Annual VI-A
Road
X749-68G  |Monitors southeastern portion of plume Annual V1-A, R2-B
X749-99M  |Monitors Minford at DOE property boundary Annual V1-A
X749-100M  [Monitors Minford at DOE property boundary Annual V1-A
X749-101M  [Monitors Minford at DOE property boundary Annual V1-A
X749-114G  |Monitors northwest portion of monitoring area Annual V1-A
X749-115G  [Monitors the area north of the X-749 Landfill Annual V1-A
Monitors within the landfill at the west boundary wall paired
X749-120G with well X749-06G Annual V1-A, R2-B
X749-121G  [Monitors within the X-749 Landfill (middle portion) Annual V1-A, R2-B
X749-122G  [Monitors within the X-749 Landfill (southern portion) Annual V1-A
X749-PZ07G |Monitors western portion of X-749/X-120 plume Annual V1-A
F-27G Monitors Gallia downgradient of the X-120 plume Biennial / odd V1-B
MH GW-4  |Monitors PK groundwater collection system Biennial / odd V1-B
MH GW-5  |Monitors PK groundwater collection system Biennial / odd V1-B
PK-07G Monitors area east of X-749 Landfill and west of PK Landfill | Biennial / odd V1-B
PK-08G Momt_ors northern margin of X-749 plume north of X-749 Biennial / odd V1-B
Landfill
%120-03G Mo.nltors northern upgradient margin of X-749 plume Biennial / odd V1-B
perimeter
X120-06B  [Monitors Berea beneath X-120 plume Biennial / odd V1-B
X120-09G  |Monitors western portion of X-749/X-120 plume Biennial / odd V1-B
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Table A-1. Integrated monitoring at the X-749/X-120/PK Landfill (continued)

IGWMP
Well ID Location/purpose sample IGWMP a
parameters
frequency
X749-14B Monitors Berea near Big Run Creek Biennial / odd V1-B, R2-B
X749-60B  |Monitors Berea in the southern X-749 Gallia plume Biennial / odd V1-B
X749-111G |Monitors eastern portion of monitoring area Biennial / odd V1-B
X749-112G  |Monitors eastern portion of monitoring area Biennial / odd V1-B
X749-PZ01G |Monitors eastern portion of monitoring area Biennial / odd V1-B
X749-P708G Monlto_rs northern portion of monitoring area; generally Biennial / odd V1-B
upgradient
i Monitors within the landfill (northeast side) paired with well S i i
X749-PZ09G X749-P710G Biennial / odd V1-B, R2-B
i Monitors within the landfill (east side) paired with well A i i
X749-PZ11G X749-10GA Biennial / odd V1-B, R2-B
i Monitors within the landfill (southeast side) paired with well S i i
X749-PZ12G X749-09GA Biennial / odd V1-B, R2-B
X749-PZ13G |Monitors within the landfill (south side) Biennial / odd V1-B, R2-B

Table 1 defines the parameter suites (M2, R1, R2, V1, and 1X). Parameter suites are followed by a letter that indicates the monitoring

frequency. Q = quarterly; S = semiannual; A = annual; B = biennial.
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Table A-2. Integrated monitoring at the Quadrant | Groundwater Investigative Area/

X-749A Classified Materials Disposal Facility

IGWMP
Well ID Location/purpose sample IGWMP a
£ parameters
requency
X-749A Classified Materials Disposal Facility wells
XT749A-02G  [Monitors southeast corner of the X-749A Semiannual LFl'FSQ’Z'_-I'; A,
X749A-03G  [Monitors south (downgradient) of the X-749A Semiannual LFl_g’zl_‘g Z-A,
X749A-04G  |Monitors east of the X-749A Semiannual LFl_g'zl_‘g 2-A,
X749A-07G  |Monitors north (upgradient) of the X-749A semiannual | SF1> LEA
X749A-12G  [Monitors west of the X-749A Semiannual LFl'g’z'_‘BF A,
X749A-14G  |Monitors east of the X-749A Semiannual LFl'FS{’ZI_‘g 2-A,
X749A-16G  |Monitors east of the X-749A Semiannual LFl'FSz'ZI_‘E'; 2-A,
XT749A-17G  [Monitors west of the X-749A Semiannual LFl'g’z'_‘BF A,
X749A-18G  |Monitors west of the X-749A Semiannual LFl_g’zl_‘g 2-A,
X749A-19G  [Monitors west of the X-749A Semiannual LFl'FSz'Z'_'BF A,
Quadrant I Groundwater Investigative Area plume wells
Monitors within the Quad | GW Investigative Area plume at . V1-S, M2-B,
X231B-02G the eastern margin of X-231B Semiannual R2-B
Monitors within the Quad | GW Investigative Area plume at . V1-S, R1-B,
X231B-03G the eastern margin of X-231B Semiannual IX-B
i Monitors within the Quad | GW Investigative Area plume at . V1-S, R1-B,
X231B-06G the western margin of X-231B Semiannual IX-B
X326-09G Monitors the western portion of the Quad | GW Investigative Semiannual V1-S, M2-B,
Area plume R2-B
X626-07G Monitors the northern portion of the Quad | GW Investigative Semiannual V1-S, M2-B,
Area plume R2-B
i Monitors the northern portion of the Quad | GW Investigative . )
X770-17GA Area plume near the former X-770 building Semiannual V1S
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Table A-2. Integrated monitoring at the Quadrant | Groundwater Investigative Area/
X-749A Classified Materials Disposal Facility (continued)

IGWMP
Well ID Location/purpose sample IGWMP a
parameters
frequency
X230K-14G Monitors the southern portion of the Quad | GW Investigative Annual VI-A
Area plume
X230K-15G Monitors the southern portion of the Quad | GW Investigative Annual VI-A
Area plume
X231A-01G Monitors the eastern portion of the Quad | GW Investigative Annual V1-A, M2-A,
Area plume R2-B
Monitors within the Quad | GW Investigative Area plume at V1-A, M2-B,
X231A-02G 4o \western margin of X-231A Annual R2-B
i Monitors within the Quad | GW Investigative Area plume at V1-A, M2-B,
X23IA04G e northern margin of X-231A Annual R2-B
X231B-12G Momtgrs 'ghe southwestern edge of the Quad | GW Annual VI-A
Investigative Area plume
Monitors within the Quad | GW Investigative Area plume
X231B-14G southeast of X-231B Annual V1-A
Monitors within the Quad | GW Investigative Area plume
X231B-15G | oot extraction well X231B-B10G Annual VI-A
X231B-16G Monltprs 'Fhe southwestern margin of Quad | GW Annual VI-A
Investigative Area plume
X231B-20G Monitors the western portion of the Quad | GW Investigative Annual VI-A
Area plume
Monitors within the Quad | GW Investigative Area plume
X231B-23G | ear extraction wells X231B-B11G and X231B-B12G Annual VI-A
Monitors the Berea beneath the southern portion of the Quad
X231B-32B | Gy Investigative Area plume Annual VI-A
%231B-36G Monitors the northern portion of the Quad | GW Investigative Annual VI-A
Area plume
X231B-37G Monitors the southern portion of the Quad | GW Investigative Annual VI-A
Area plume
X326-10G Monitors the western portion of the Quad | GW Investigative Annual VI-A
Area plume
Monitors the Quad | GW Investigative Area plume near
XTA9A09G  |otraction well X622-EW08G Annual VI-A
i Monitors the northern portion of the Quad | GW Investigative i
X760-03G Area plume between the X-760 and X-770 buildings Annual VI-A
X760-07G Monitors the northern portion of the Quad | GW Investigative Annual VI-A

Area plume

A-10
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Table A-2. Integrated monitoring at the Quadrant | Groundwater Investigative Area/
X-749A Classified Materials Disposal Facility (continued)

IGWMP
Well ID Location/purpose sample IGWMP a
frequency parameters
Monitors the middle of the Quad | GW Investigative Area S
X231B-07G 1) 1me east of the X-326 building Biennial /odd |~ V1-B
X231B-11G Monitors the western portion of the Quad | GW Investigative Biennial / odd V1-B
Area plume
Monitors the Berea beneath the Quad | GW Investigative .
X231B-24B |7 plume near extraction well X231B-B10G Biennial / odd Vvi-B
X231B-29G Monitors the northern portion of the Quad | GW Investigative Biennial / odd V1-B
Area plume
X231B-38G Monitors the western margin of the Quad | GW Investigative Biennial / odd V1-B
Area plume
X710-01G Monitors the northern margin of the Quad | GW Investigative Biennial / odd VI1-B
Area plume
X760-02G Monlt_ors Fhe northeastern margin of the Quad | GW Biennial / odd V1-B
Investigative Area plume

*Table 1 defines the parameter suites (LF1, LF2, M2, R1, R2, V1, and IX). Parameter suites are followed by a letter or number that
indicates the monitoring frequency. S = semiannual; A = annual; B = biennial.

A-11
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Figure A-1. Integrated monitoring wells X-749/X-120/PK Landfill.
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Table B-1. Integrated monitoring at the Quadrant Il Groundwater Investigative Area
IGWMP
Well ID Location/purpose sample IGWMP a
parameters
frequency
X700-02G  |Monitors the interior of the QI1 VOC plume Annual VlGZRBZB
X700-03G Monitors potential groundwater movement towards the Annual VI-A
X-701B area
i Monitors the eastern margin of the QIl VOC plume and ) i
X701-26G potential groundwater movement towards the X-701B area Annual V1-A,R2-B
X701-27G Monitors potential groundwater movement towards the Annual VI-A
X-701B area
Monitors east of the former X-701C Neutralization Pit and
X701-69G potential groundwater movement towards the X-701B area Annual VI-A, R2-B
X705-02G  |Monitors the western interior of the Q11 VOC plume Annual VlGZRBZB
X705-03G  |Monitors the western margin of the QII VOC plume® Annual V1-A
X705-04G  |Monitors the northwestern corner of QIl VOC plume Annual V1-A
Monitors the southeastern interior of the QIl VOC plume and V1-A, R2-B,
X720-01G the former X-720 Neutralization Pit Annual IX-B
X720-08G  |Monitors the southeastern plume perimeter Annual V1-A, R2-B
X701-28GA  |Monitors upgradient” north of the Q11 VOC plume Biennial / odd V1-B
X701-45G  |Monitors the southern margin of QIl VOC plume Biennial / odd V1-B
Monitors within the QI1 VOC plume northwest of the former I
X701-68G %-701C Neutralization Pit Biennial / odd V1-B, R2-B
Monitors within the QI VOC plume southwest of the former .
X701-70G X-701C Neutralization Pit Biennial / odd V1-B, R2-B
Monitors within the QI VOC plume west of the former .
X701-117GA X-701C Neutralization Pit Biennial /odd | V1-B, M2-B
. L N V1-B, R1-B,
X705-01GA |Monitors the western interior of the QII VOC plume Biennial / odd M2-B
X705-06G  |Monitors the northern margin of the QI VOC plume Biennial / odd V1-B
X705-07G  |Monitors the northern interior of the QIl VOC plume Biennial / odd Vl'a’zl_:{é'B’
X705-08G  |Monitors upgradient® south of QII VOC plume Biennial / odd V1-B
Monitors the Berea beneath the QI VOC plume and the N
X705-10B o mer X-701C Neutralization Pit Biennial / odd V1B

®Table 1 defines the parameter suites (M2, R1, R2, V1, and IX). Parameter suites are followed by a letter that indicates the monitoring
frequency. A =annual; B = biennial.
®The Quadrant Il Groundwater Investigative Area Plume is being drawn inward to the X-700 and X-705 building sumps; therefore, wells
outside of the plume are considered upgradient.
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Table B-2. Integrated monitoring at the X-701B Holding Pond
IGWMP
Well ID Location/purpose sample IGWMP
parameters
frequency
LBC-P703G rI\T]/I;)rr;;itr(])rs X-701B VOC plume near downgradient (eastern) Semiannual V1-S, R2-A
LBC-PZ06G E/Irzz:(tors outside of X-701B VOC plume near Little Beaver Semiannual V1-S, R2-A
Monitors south of X-230J7 and along north margin of . V1-S, WQ1-S,
X230J7-01GA X-701B VOC plume Semiannual RO-A
Monitors south of X-230J7 and along north margin of . V1-S, WQ1-S,
X230J7-02GA X-701B VOC plume Semiannual RO-A
) Monitors south of X-230J7 and along north margin of . V1-S, WQ1-S,
X230J7-03GA X-701B VOC plume Semiannual R1-A
X701-01G  |Monitors TCE plume south of X-744G Semiannual Vl'S’Z!\'AAZ'S’
X701-15G Monitors downgradient of the X-237 groundwater collection Semiannual V1-S, R2-A
system
X701-16G Monitors downgradl_ent of north end of the X-237 Semiannual V1-S, R2-A
groundwater collection system
X701-19G B/Ilgr:lqléors outside of the southern margin of the X-701B Semiannual V1-S, R2-A
X701-20G  [Monitors interior of X-701B VOC plume along plume axis Semiannual V|\1/|_28-’3WF?11-_SS’
X701-21G  |Monitors northern interior of X-7018 VOC plume Semiannual | V15 VRIS,
X701-24G Monitors downg_raghent of the X.-237 groundwater collection Semiannual V1-S, WQ1-S,
system, along original plume axis R1-A
X701-25G  |Monitors outside of the northern margin of X-701B plume Semiannual V1-S, R2-A
X701-30G  |Monitors isolated TCE hit south of X-744G Semiannual Vl—FSE,Z!\'/IAZ—S,
i Monitors interior of X-701B VOC plume along plume axis . V1-S, WQL1-S,
X701-127G and downgradient of oxidant injection area Semiannual M2-S, R1-S
X701-128G  [Monitors inside plume perimeter Semiannual Vl_SéYYAQl'S’
X744G-01G [Monitors southwest of X-744G Semiannual V1-S, M2-S
X744G-02G  |Monitors near southwest corner of X-744G Semiannual V1-S, M2-S
X744G-03G |Monitors south of X-744G Semiannual V1-S, M2-S
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Table B-2. Integrated monitoring at the X-701B Holding Pond (continued)
IGWMP
Well ID Location/purpose sample IGWMP

frequency parameters

X230J7-04GA [Monitors north of X-230J7 Annual V1-A, R2-A
X701-18G  |Monitors downgradient/sidegradient of X-701B VOC plume Annual V1-A, R2-A
X701-23G  |Monitors outside of the southern margin of X-701B plume Annual V1-A, R2-A
X701-31G  |Monitors south (downgradient) of X-744G Annual V1-A, R2-A
X701-48G  |Monitors east of Little Beaver Creek Annual V1-A, R2-A
X701-58B Monltqrs Berea near northern edge of the X-237 groundwater Annual V1-A, R2-A

collection system
X701-61B ls\gllstr:rtr?rs Berea near the X-237 groundwater collection Annual V1-A R2-A

®Table 1 defines the parameter suites (V1, WQ1, M2, R1, and R2). Parameter suites are followed by a letter that indicates the monitoring
frequency. S = semiannual; A = annual.
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Table B-3. Integrated monitoring at the X-633 Pumphouse/Cooling Towers Area

IGWMP
Well ID Location/purpose sample IGWMP
frequency parameters
X633-07G  |Monitors near X-633-2C Cooling Tower basin Semiannual M3-S
X633-PZ04G |Monitors west of X-633-2C Cooling Tower basin Semiannual M3-S

®Table 1 defines the parameter suite (M3). The parameter suite is followed by a letter that indicates the monitoring frequency. S =
semiannual.



DOE/PPPO/03-0032& D4

September 2010
X-333
I
X-330
@
e L o | i
4
(O x7050 )q
3 2 [ 2on, )
X705[GG T o
U o X~ =
\ orm AN Former <X
X474 > 11X-701D >,
X-345 [ m[ X705-10B 33
: X701-68G ﬁ . I >
. 2 (X701-69G @
— X701-117GA o PN
\ %705-3209 o ) & X700-03G
706 X-700 Former
. a X X701-70G | § 7010
X705-03G
\3»\ X Y7001
) X70127G
] E xr0s-086] | | U X/7478
T16th ST——
I X-747C( X701-45{5
]
Y O
X-614A0 X-720
%
X-7T47TE
N 12th ST
Cl
I (
<
3
= .
K-7 ) o

PORTSMOUTH GASEOUS DIFFUSION PLANT

Site Location Map Legend 1
—— Road @  Monitoring well
A - w E
[ Building X Building sump
—— Fence or s
other structure 0 250
e
Approximate scale in ft

Figure B-1. Integrated monitoring wells Quadrant II Groundwater Investigative Area.


BrandtCS
Text Box
DOE/PPPO/03-0032&D4
September 2010





DOE/PPPO/03-0032& D4
September 2010

X-333

X-330
= 18GAg
0
m
= <
Q Former <Zx
> IX-701D >0
T . AN
X701-68C @] 1 o33
" % >
o g@r 1696 ®
X701-17GA@® 2
) 700-03G
X-700 \\<:ormer .
X701-70G | ¥ 7010
i Y7001
X X701.27G
X701-26G
0%
| drare K
(| ax-7208 747D x-747c( °X7OE453 X-7294 N Forklar
E920.416 7 7X-105 T
NS
2 (ﬁ
X-614A0 X-720 %% x
N
D
—
X-7T47E :
N 12th ST
= C I (
,f 7
K-7 = D E

PORTSMOUTH GASEOUS DIFFUSION PLANT

Site Location Map

Legend
—— Road

[ Building
—— Fence or

other structure

®  Monitoring well ® M2
X Building sump X " £
® RlorR2 s

0 250
® RlorR2/M2 All wells are monitored for V1 e =

Approximate scale in ft

Figure B-2. Integrated monitoring parameter suites Quadrant II Groundwater Investigative Area.


BrandtCS
Text Box
DOE/PPPO/03-0032&D4
September 2010





DOE/PPPO/03-0032& D4

September 2010

1} Ul 9|eds ajewixoiddy

e el
0S¢ 0
s

21njonJs Jsyio

Jlo9ouaq4 ——

UouaJ} uoI109||02 1I81eMPUNOID)  — — — 1sre/\ — .-
|lom uonoenxa Jo buidwnd " Buping
[1om Buuonuo ® peoy ——
puabag

1NVTd NOISN441d SNO3IASVO HLINOWS 1H0d

TOHOSVO

9T0-OPLX Q
=]
vl m
.m z W
OTETOLX 20810/ £ =
& )
Owwﬁonx (8sn ur ApuaLino 10u) \ 980-OVPAX =
S||om [eluoz1io T =
\.wvﬁ X 3 3
9E2-T0LX S O | %
® X | <
/ N2
/ N
e OPOTAX | N0 <
29X x>
\ / =
L]
96T-T0LX
\ MdS-2E2X
982Z1-T0LX ® am
98T+ 9.21-10/X @ “
\ 1
BS OLvL-X
9802408 e 1 Vewos | & Fo) [
\ o 9Tz-T0/X® LN By &S ,
, 902-T0LX EOMIELDX &S E m |
\ ~ \\.l \m |
\ VOZ0-LL0ETX 7§/
ove-T VOE0-L00EEX \,  Voo-Lcogex / m\w /
\ gem RN B
\ |
MAN-L Py L00E2X ,,
1] ,, ,,,
987-T0LX ® N
9G2-T0/X
(32}
<
Y W
<
L
\\ g
< | =
N \ \ LL
\ \ \ Ll
\ \ a

Figure B-3. Integrated monitoring wells X-701B Holding Pond.
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Figure B-4. Integrated monitoring parameter suites X-701B Holding Pond.
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APPENDIX C

QUADRANT 111 SUMMARY TABLES AND FIGURES

TABLES

Integrated monitoring at the X-616 Chromium Sludge Surface Impoundments

FIGURES

Integrated monitoring wells X-616 Chromium Sludge Surface Impoundments
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Table C-1. Integrated monitoring at the X-616 Chromium Sludge Surface Impoundments

Well ID Location/purpose fIsGa\r%vgfeP pa:rGa\r/nvelz\tAeF;sa
reguency

X616-02G  |Monitors upgradient to the eastern boundary of X-616 Annual V1-A, M2-B
X616-05G  |Monitors to the northeast, down/side-gradient to X-616 Annual V1-A, M2-A
X616-09G  |Monitors downgradient to western boundary of X-616 Annual V1-A, M2-B
X616-16G  |Monitors downgradient to the southwest boundary of X-616 Annual V1-A, M2-B
X616-20B  [Monitors downgradient to the southwest boundary of X-616 Annual V1-A, M2-B
X616-25G  |Monitors downgradient southwest of X-616 Annual V1-A, M2-A
X616-28B  [Monitors to the southeast, up/side-gradient to X-616 Annual V1-A, M2-B
X616-10G  [Monitors to the southeast, up/side-gradient to X-616 Biennial /odd | V1-B, M2-B
X616-13G  |Monitors downgradient to western boundary of X-616 Biennial /odd | V1-B, M2-B
X616-14G  |Monitors downgradient to the northwest boundary of X-616 Biennial /odd | V1-B, M2-B
X616-17G  |Monitors to the northeast, upgradient to X-616 Biennial /odd | V1-B, M2-B
X616-19B  [Monitors northern downgradient boundary of X-616 Biennial /odd | V1-B, M2-B
X616-21G  |Monitors downgradient to the northwest of X-616 Biennial /odd | V1-B, M2-B
X616-22G  |Monitors downgradient to the west of X-616 Biennial /odd | V1-B, M2-B
X616-24B  [Monitors downgradient to the west of X-616 Biennial /odd | V1-B, M2-B
X616-26G  |Monitors to the southeast, up/side-gradient to X-616 Biennial /odd | V1-B, M2-B

®Table 1 defines the parameter suites (V1 and M2). Parameter suites are followed by a letter that indicates the monitoring frequency.
A = annual; B = biennial.
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Figure C-1. Integrated monitoring wells X-616 Chromium Sludge Surface Impoundments.
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APPENDIX D

QUADRANT IV SUMMARY TABLES AND FIGURES

TABLES

Integrated monitoring at the X-611A Former Lime Sludge Lagoons

Integrated monitoring at the X-735 Landfills

Integrated monitoring at the X-734 Landfills

Integrated monitoring at the X-533 Switchyard Area

Integrated monitoring at the former X-344C Hydrogen Fluoride Storage Building

FIGURES

Integrated monitoring wells X-611A Former Lime Sludge Lagoons

Integrated monitoring wells X-735 Landfills

Integrated monitoring wells X-734 Landfills

Integrated monitoring wells X-533 Switchyard Area

Integrated monitoring wells former X-344C Hydrogen Fluoride Storage Building



DOE/PPPO/03-0032&D4
September 2010

This page intentionally left blank.



DOE/PPPO/03-0032&D4

September 2010
Table D-1. Integrated monitoring at the X-611A Former Lime Sludge Lagoons
IGWMP
Well ID Location/purpose sample IGWMP a
f parameters
requency
F-07G Monitors unconsolidated material upgradient of X-611A Semiannual M4-S
F-08B Monitors Berea upgradient of X-611A Semiannual M4-S
X611-01B  [Monitors Berea downgradient of X-611A Semiannual M4-S
X611-02BA [Monitors Berea downgradient of X-611A Semiannual M4-S
X611-03G  |Monitors unconsolidated material downgradient of X-611A Semiannual M4-S
X611-04BA [Monitors Berea downgradient of X-611A Semiannual M4-S
Wells X611-02BA, X611-03G and X611-04BA will be sampled for total PCBs in 2012 to support the five-year
review for this area due in 2013 and will be sampled for total PCBs every five years thereafter.

*Table 1 defines the parameter suite (M4). The parameter suite is followed by a letter that indicates the monitoring frequency.
S = semiannual.
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Table D-2. Integrated monitoring at the X-735 Landfills
Well ID Location/purpose fISGa\f%vgfeP p;rGa‘\r/nVé\t/leF;sa
reguency
X735-01GA |Monitors east and upgradient of X-735 Semiannual I_LilzsALI'?:gé
X735-02GA |Monitors north and downgradient of X-735 Semiannual ILEZSALF':SS
X735-03GA  [Monitors west and downgradient of X-735 Semiannual II_'TZIZ?ALI'?:SS
X735-04GA |Monitors west and downgradient of X-735 Semiannual I_LilzsALI'?:gé
X735-05GA |Monitors southwest and downgradient of X-735 Semiannual IT_IEZSALFESS
X735-06GAA [Monitors south and downgradient of X-735 Semiannual ILIT:123AL|IQ:§§
X735-13GA |Monitors east and upgradient of X-735 Semiannual Ii_'?:lzi\l';g;
X735-16B  [Monitors Berea sandstone east and upgradient of X-735 Semiannual LLFFleALII?:;S
X735-17B  |Monitors Berea sandstone north and downgradient of X-735 Semiannual IL'EZSALFESS
X735-18B  |Monitors Berea sandstone west and downgradient of X-735 Semiannual Ii_'?:lzi\l';g;
135190 [Moors witin s bff o btweante 1ot aWd | somigmuat | LELS, LESS
X735-20B Monitors Berea sandstone yvithin the buffer zone between the Semiannual LF1-S, LF3-S,
northern and southern portions of X-735 LF2-A, R2-B
X735-21G  |Monitors west and downgradient of X-735 Semiannual ILIT:123AL|IQ:§§
X737-05B  |Monitors east and upgradient of X-735 Semiannual IizlzsAngé
X737-06G  [Monitors east and upgradient of X-735 Semiannual LLFFleALII?:;S
X737-07B  |Monitors east and upgradient of X-735 Semiannual ILIT:123AL|IQ:§§
X737-08B  |Monitors east and upgradient of X-735 Semiannual Ii:lzi\l_ggg
X737-09G  |Monitors east and upgradient of X-735 Semiannual LLTZIZSALI'Q:SS
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Table D-2. Integrated monitoring at the X-735 Landfills (continued)
Well ID Location/purpose I;\r/ngep D a:g\r/xxel:;sa
frequency
X735-03G E;);?jgrs gssessment monitoring well west and downgradient Every 3 years LII_:F1333LFI:§§>
X735-04G g]?;rg% gssessment monitoring well west and downgradient Every 3 years LII_:F1333L£22§
X735-05G E;);r(‘rjgrg gssessment monitoring well west and downgradient Every 3 years L|531333LF'€:§??
X735-12G E]?;??grg gssessment monitoring well west and downgradient Every 3 years LII_:F1333LFI:22§>

®Table 1 defines the parameter suites (LF1, LF2, LF3, and R2). Parameter suites are followed by a letter that indicates the monitoring
frequency. S = semiannual; A = annual; B = biennial; 3 = every 3 years beginning in 2008.
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Table D-3. Integrated monitoring at the X-734 Landfills
IGWMP

Well ID Location/purpose sample IGWMP a
parameters

frequency
. . . . V1-S, M2-B,
RSY-02B Monitors Berea upgradient of X-734 Landfills Semiannual LF5-A, R1-B
Monitors unconsolidated material northwest and . V1-S, M2-A,
X734-01G | 4o wngradient of X-734 Semiannual || 'e5 A R1.8
Monitors Bedford Shale northeast and downgradient of . V1-S, M2-B,
X734-02B X-734 Semiannual LF5-A, R1-B
Monitors unconsolidated material northeast and downgradient . V1-S, M2-A,
X734-03G of X-734 Semiannual LF5-A, R1-B
Monitors unconsolidated material east and downgradient of . V1-S, M2-B,
X734-04G X-734 Semiannual LF5-A, R1-B
. . . V1-S, M2-B,

X734-05B  [Monitors Bedford Shale east and downgradient of X-734A Semiannual
LF5-A, R1-B
Monitors unconsolidated material east and downgradient of . V1-S, M2-A,
X734-06G X-734A Semiannual LF5-A, R1-B
. . . . V1-S, M2-A,
X734-10G  |Monitors Gallia east and downgradient of X-734B Semiannual LF5-A, R1-B
. . . . V1-S, M2-B,
X734-14G  [Monitors Gallia upgradient of X-734/X-734A Semiannual LF5-A R1-B
. . . . V1-S, M2-A,
X734-15G  |Monitors Gallia southwest and upgradient of X-734/X-734A Semiannual LE5-A R1-B
X734-16G  [Monitors unconsolidated material west of X-734/X-734A Semiannual VIS, M2-A,
LF5-A, R1-B
. . . . V1-S, M2-A,
X734-18G  |Monitors unconsolidated material west of X-734 Semiannual LF5-A, R1-B
. . . . V1-S, M2-A,
X734-20G  |Monitors Gallia northeast and downgradient of X-734B Semiannual LF5-A, R1-B
. . . . V1-S, M2-B,
X734-22G  |Monitors Gallia west and upgradient of X-734B Semiannual LF5-A, R1-B
. . . . V1-S, M2-A,
X734-23G  |Monitors Gallia east and downgradient of X-734B Semiannual LF5-A, R1-B

®Table 1 defines the parameter suites (V1, M2, LF5, and R1). Parameter suites are followed by a letter that indicates the monitoring

frequency. S = semiannual; A = annual; B = biennial.
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Table D-4. Integrated monitoring at the X-533 Switchyard Area
IGWMP
Well ID Location/purpose sample IGWMP a
parameters
frequency
F-03G Monitors downgradient (north) of transformer cleaning pad Semiannual M5-S
X533-03G  |Monitors near northwest corner of X-533A Switchyard Semiannual M5-S
TCP-01G Monitors adjacent to transformer cleaning pad Semiannual M5-S

*Table 1 defines the parameter suite (M5).

S = semiannual.

The parameter suite is followed by a letter that indicates the

monitoring frequency.
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Table D-5. Integrated monitoring at the former X-344C Hydrogen Fluoride Storage Building

IGWMP
Well ID Location/purpose sample IGWMP a
f parameters
requency
X344C-01G [Monitors upgradient (south) of the former X-344C building Annual V1-A

®Table 1 defines the parameter suite (V1). The parameter suite is followed by a letter that indicates the monitoring frequency.
A = Annual. Per agreement with Ohio EPA, the well will be monitored for three years beginning in 2010 and ending in 2012.
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Table E-1. Integrated surface water monitoring summary
Location ID IGWMP sample frequency IGWMP parameters?
BRC-SW01 Quarterly V1-Q, R1-S, R2-S°
BRC-SW02 Quarterly V1-Q, R1-S, R2-8°
BRC-SWO05 Quarterly V1-Q, R1-S, R2-S°
EDD-SWO01 Quarterly V1-Q, R1-S, R2-S°
LBC-SW01 Quarterly V1-Q, R1-S, R2-S°
LBC-SW02 Quarterly V1-Q, R1-S, R2-S"
LBC-SW03 Quarterly V1-Q, R1-S, R2-S°
LBC-SWO04 Quarterly V1-Q, R1-S, R2-S°
NHP-SWO01 Quarterly V1-Q, R1-S, R2-S"
UND-SWO01 Quarterly V1-Q, R1-S, R2-S°
UND-SW02 Quarterly V1-Q, R1-S, R2-S°
WDD-SWO01 Quarterly V1-Q, R1-S, R2-S°
WDD-SW02 Quarterly V1-Q, R1-S, R2-S"
WDD-SW03 Quarterly V1-Q, R1-S, R2-S°

®Table 1 defines the parameter suites (V1, R1, and R2). Parameter suites are followed by a letter that indicates
the monitoring frequency. S =semiannual; Q = quarterly.

®Samples will be analyzed for radionuclides on a quarterly basis. R1 parameters will be analyzed semiannually,
and remaining quarterly samples will be analyzed for R2 parameters.
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Table E-2. Water supply monitoring summary
Location 1D Location IG\é\r/é\{Iqusr?cr;lple IGWMP parameters®
RES-004 64 Bailey Chapel Road (old well) Semiannual V1-S, R1-S
RES-005 64 Bailey Chapel Road (new well) Semiannual V1-S, R1-S
RES-012 PORTS plant water supply Semiannual V1-S, R1-S
RES-014 884 Wakefield Mound Road Semiannual V1-S, R1-S
RES-015 22060 State Route 124 Semiannual V1-S, R1-S
RES-016 4744 Wakefield Mound Road Semiannual V1-S, R1-S
RES-017 2156 Big Run Road Semiannual V1-S, R1-S

*Table 1 defines the parameter suites (V1 and R1). Parameter suites are followed by a letter that indicates the monitoring
frequency. S = semiannual.
Missing numbers represent sites no longer in the program.
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APPENDIX F

EVALUATION PROCEDURES FOR THE
X-749A CLASSIFIED MATERIALS DISPOSAL FACILITY
AND X-735 LANDFILLS
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F.1. INTRODUCTION

Statistical evaluation of certain parameters is part of the monitoring programs for the X-749A
Classified Materials Disposal Facility (part of the Quadrant I Groundwater Investigative Area) and the
X-735 Landfills (Quadrant IV) at the U.S. Department of Energy’s Portsmouth Gaseous Diffusion Plant.
This appendix provides the statistical evaluation procedures applicable to wells that are part of the
monitoring programs for the X-749A and X-735 Landfills. The X-749A Classified Materials Disposal
Facility is currently in detection monitoring. The X-735 Gallia wells are currently evaluated under a
corrective measures monitoring program and the X-735 Berea wells are evaluated under a detection
monitoring program.

The statistical evaluation procedures provided herein are based on guidelines provided by the
American Society of Testing and Materials (1998), Gibbons (1994), and Gibbons (1999). Figure F-1
provides a flow chart of the statistical evaluation approach for detection monitoring. Figure F-2 provides
a flow chart of the evaluation approach for corrective measures monitoring. Because it is desirable to
minimize false positive errors and the effects of spatial variability, an intra-well statistical analysis is used
for monitoring at the X-749A Classified Materials Disposal Facility and the X-735 Landfills. Under the
intra-well approach, historical compliance well data is used to determine baseline conditions for each
compliance well to compare with future monitoring results at these wells. The background well data is
used to evaluate suspected trends and their influence on compliance well data to ensure that any
increasing trends found in compliance wells are due to actual releases or impacts and are not due to
overall increasing trends in background data at the groundwater monitoring area.

The first step is to determine the appropriate type of intra-well statistical comparison method to use.
The preferred method is Alternative 1 (intra-well control charts). This method is used in cases where the
baseline data contain less than 50% nondetects (i.e., less than half of the results are reported below the
analytical reporting limit), in which case one-half the reporting limit will be used in calculating the
control limits. In cases where greater than 50% nondetects are present, Alternative 2 (intra-well prediction
limits) is used.

The following information is provided herein:

Detection monitoring wells and indicator parameters for X-749A

Detection monitoring wells (background and compliance wells) and indicator parameters for X-735
Corrective measures monitoring wells and parameters for X-735

Concentration limits applicable to X-735 corrective measures monitoring wells

Methodology for Alternative 1 — Intra-well control charts

Methodology for Alternative 2 — Intra-well prediction limits

References
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Figure F-1. Statistical evaluation approach for detection monitoring.
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Figure F-2. Corrective measures monitoring decision logic diagram.
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F.2 X-749A CLASSIFIED MATERIALS DISPOSAL FACILITY

Table F-1 lists the wells that comprise the detection monitoring program for the X-749A Classified
Materials Disposal Facility. Because of remedial actions in progress at the Quadrant I Groundwater
Investigative Area, groundwater flows in the vicinity of the X-749A Classified Materials Disposal
Facility can fluctuate from southeast to southwest. Therefore, background (upgradient) wells and
compliance (downgradient) wells at the X-749A can also change. Detection monitoring wells will be
sampled as described in Appendix A, Table A-2.

Table F-1. Detection monitoring wells and parameters for
the X-749A Classified Materials Disposal Facility

Compliance/background wells Parameters
X749A-02G? XT749A-03G" Alkalinity, Total
X749A-04G? X749A-07G* Chloride
X749A-12G? X749A-14G? Dissolved Solids, Total
XT749A-16G* XT749A-17G? Sodium

X749A-18G? XT749A-19G? Sulfate

®Upgradient or downgradient well based on groundwater flow direction.
Downgradient well
“Upgradient well

F.3. X-735 LANDFILLS

Table F-2 lists the background (upgradient) wells, compliance (downgradient) wells, and indicator
parameters used for the detection monitoring program for Berea wells at the X-735 Landfills.

Table F-2. Background wells, compliance wells, and indicator parameters
for the detection monitoring program at the X-735 Landfills

Background wells Compliance wells Indicator parameters
X735-16B X735-17B Alkalinity, Total Chloride
X737-05B X735-18B Dissolved Solids, Total Sodium
X737-07B Sulfate
X737-08B
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Table F-3 lists the wells that comprise the corrective measures monitoring program for the X-735
Landfills. Monitoring wells that are part of the corrective measures monitoring program will also be
sampled as described in Appendix D, Table D-2.

Table F-3. Corrective measures monitoring wells and parameters
for the X-735 Landfills

Background wells Compliance wells Parameters
X735-01GA X735-02GA Alkalinity, Total
X735-13GA X735-03GA Chloride

X737-06G X735-04GA Dissolved Solids, Total
X737-09G X735-05GA Sodium
X735-06GAA Sulfate

X735-21G Cobalt

X735-03G? Mercury

X735-04G? Nickel

X735-05G*

X735-12G?

®Former X-735 assessment monitoring well to be sampled once every three years beginning in 2008.

Groundwater samples will continue to be collected at wells X735-19G and X735-20B; however,
these wells are not listed in the tables above because they are located in the buffer zone between the
northern and southern portions of the landfill. Therefore, a statistical exceedence in any indicator
parameter or corrective measures monitoring parameter at these wells does not correspond with a release
from the overall landfill unit.

In support of the Corrective Measures Plan for the X-735 Landfill approved by Ohio EPA in March
2008, analytical results for the corrective measures monitoring parameters are evaluated as summarized in
Figure F-2. Table F-4 provides the concentration limits for the monitoring parameters of concern in the
downgradient X-735 wells. Analytical results from each sampling event are compared to these
concentration limits. If the concentration limits are not exceeded, statistical evaluations are completed on
an annual basis to determine whether statistically significant increases in parameters of concern have
occurred in the downgradient wells.

Table F-4. Concentration limits applicable to downgradient X-735 wells

Parameter Limit
Alkalinity, Total 434 mg/L
Chloride 250 mg/L
Cobalt 153 pg/L

Mercury 2 pg/L
Nickel 100 pg/L
Sodium 250 mg/L
Sulfate 500 mg/L
Dissolved Solids, Total 500 mg/L
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F.4. ALTERNATIVE 1 - INTRA-WELL CONTROL CHARTS

Intra-well Shewart-CUSUM (cumulative summation) control charts are constructed using historical
baseline data for each compliance well. Initially, eight samples representing the previous eight sampling
rounds were used to represent the baseline. Control charts are constructed showing two control limits
calculated using the baseline compliance well data. The Shewart control limit (SCL) is sensitive to rapid
increases in compliance well concentrations, while the decision internal value (h) threshold, or limit, is
sensitive to gradual concentration increases.

The CUSUM control chart is designed to indicate a “long-term” trend or accumulation above baseline
and is used as an internal indicator for the early detection of gradual concentration increases at a well, but
shall not be used to determine a statistically significant change requiring notification under
OAC 3745-29-10(D)(7)(b). The Shewart control chart is designed to indicate a “short-term” or immediate
spike in the concentration of an indicator parameter in a compliance well and shall be used to determine
whether a statistically significant change has occurred requiring notification to Ohio EPA under
OAC 3745-29-10(D)(7)(b).

Control Limits. The SCL and h limits used for the control charts are based on the goal of attaining a site-
wide 5% false positive rate while maintaining at least a 20% false negative rate (or 80% statistical power).
Gibbons (1999) provides tables used to establish appropriate thresholds. In addition, verification
resampling is incorporated into the control chart scheme if necessary to achieve the 5%/20% goal. An
additional parameter (k) is used in calculating the CUSUM for future compliance well data, which are
then compared to the h threshold. Selection of the k value (commonly selected to be approximately one-
half the size of an important displacement, D) in conjunction with the h threshold is such that together
they allow a displacement of two standard deviations (above baseline) to be detected quickly (i.e.,
between sampling rounds).

Verification Resampling. For control charts, verification resampling is particularly important to identify
outliers that may be due to transcription, sampling, or analytical error and/or natural variation in
groundwater quality. Verification resampling is limited to cases where the original sample causes an
exceedence. In accordance with OAC 3745-29-10(D)(7)(b), the Ohio EPA will be notified of a
statistically significant change (increase) in the concentration of an indicator parameter (i.e., SCL control
limit exceedence) within 75 days of withdrawing the sample from a possible affected well in detection
monitoring. As allowed by OAC 3745-29-10(D)(7)(c), one or two (if necessary) rounds of verification
resampling may then be conducted, and the results and/or other information reported to Ohio EPA within
105 days from the determination that a significant increase has occurred. Since the effect of an identified
outlier will impact the CUSUM portion of the control chart for subsequent sampling rounds, the outlier
shall be replaced (if appropriate) by the compliant resample. If approval to continue detection monitoring
is not obtained from Ohio EPA during this period, an assessment monitoring program shall be initiated.

Updating Baseline Data. Baseline data are updated in groups of four or more statistically independent
samples. These data are added to the original pooled historical compliance well data used for calculating
the baseline. The SCL and h limits are then recalculated for comparisons with subsequent samples.

Background Trend Analysis. Periodically, the upgradient (background) well data may be tested for trends
to ensure that apparent trends in compliance well data (shown on the control charts) are due to actual
trends and not due to trends in background well concentrations. A trend analysis using the Mann-Kendall
test may be conducted when a control chart exceedence occurs. If increasing trends in background are
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identified, the compliance well data may be de-trended using the procedure detailed in Gibbons (1994),
and the control charts adjusted accordingly.

F.5. ALTERNATIVE 2 - INTRA-WELL PREDICTION LIMITS

Nonparametric or Poisson prediction limits are calculated in cases where the percentage of
nondetects exceeds 50%. In these cases, the pooled historical compliance well data (and possibly
background well data) is used to calculate the prediction limits. Pooling of the historical compliance well
data is necessary to obtain sufficient numbers of baseline/background data to attain a site-wide false
positive rate of approximately 5% (o ~ 0.05) using an individual test false positive rate of approximately
1% (o ~ 0.01). These performance standards are consistent with OAC 3745-29-10(C)(7)(a-f) and Federal
regulations promulgated by U.S. EPA and codified in Title 40 of the Code of Federal Regulations Part
264, Subpart F, which are designed to provide an adequate balance between the site-wide and individual
test false positive rates. To achieve these performance standards using the prediction limit approach, it
iS necessary to incorporate verification resampling into the sampling strategy. Without verification
resampling, an impracticably large number of baseline/background samples are necessary to achieve these
same performance standards.

Initial Screening. Initial prediction limits, as shown in Figure F-1, will be calculated based on the
assumption of no verification resampling. Regardless of whether an exceedence of the prediction limit
occurs for any parameter/compliance well, detection monitoring continues with the next round of
sampling. However, if an exceedence does occur for any parameter/compliance well, then the next round
of sampling serves as the first round of verification resampling for that parameter/well. In accordance
with OAC 3745-29-10(D)(7)(b), Ohio EPA will be notified of a statistically significant change (increase)
in the concentration of an indicator parameter within 75 days of withdrawing the sample from a possible
affected well in detection monitoring.

Verification Resampling. When verification resampling is necessary to confirm an indicated release or
impact, the data collected from the next round(s) of sampling from the affected well for the parameter
causing the exceedence serves as the verification resample(s). As stated above, the goal of the verification
resampling strategy is to ensure a balance between the site-wide and individual test false positive rates.
Therefore, verification resampling will continue until this balance is achieved. Given the number of
pooled historical compliance well data, it is estimated that no more than two verification resamples will
be necessary. As allowed by OAC 3745-29-10(D)(7)(c), one or two (if necessary) rounds of verification
resampling will then be conducted, and the results reported to Ohio EPA within 105 days from the
determination that a significant increase has occurred. If approval to continue detection monitoring is not
obtained from Ohio EPA during this period, an assessment monitoring program will be initiated.
Confirmation of an exceedence will require that both resamples exceed the prediction limit.

Updating Baseline Data. Baseline data are updated in groups of four or more statistically independent
samples. These data are added to the original pooled historical compliance well data used for calculating
the initial prediction limit. The upper prediction limit is then recalculated for comparisons with
subsequent samples.

Background Trend Analysis. As with the control chart approach, the upgradient (background) well data
may be evaluated when prediction limit exceedences occur to ensure that apparent prediction limit
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exceedences in compliance well data are due to actual exceedences and not due to changes in background
well concentrations. If required, the evaluation will include trend analysis using the Mann-Kendall test. If
changes in background are identified, including increasing trends in background, the background data

may be added to the pooled historical compliance well data for purposes of calculating the prediction
limits. This is necessary to minimize false positives due to background changes over time.
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APPENDIX G
OHIO ADMINISTRATIVE CODE (OAC) 3745-29-10
GROUNDWATER MONITORING PROGRAM FOR AN
INDUSTRIAL SOLID WASTE LANDFILL FACILITY

(JUNE 1, 1994)
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1301

Industrial Solid Waste Landfill Facilities

3745-29-1p

Equation (2) T = D/AK where:
T = Time (seconds)
D = Thickness of geologic stratum
(cm)

K = Hydraulic conductrvuty of geo-

logic stratum (cm/sec)

A = Constant determined by type
of geologic stratum where:

A = 2.0 for clay

A= 2.5 for silt

A = 3.5 for sand or gravel

A = 5.0 for fractured bedrock -

A = The inverse of the porosity of
the non-fractured bedrock

.. material

Procedure:

(1) Calculate T for each geologic stratum
that is to be present between the upper-
most aquifer system and the base of the
recompacted soil liner using equation

“(2).

(2) The values for T calculated in procedure
(1) shall be summed to yield T for the
entire section between the uppermost
aquifer system and the base of the re-
compacted solil liner.

(3) Subtract T from 7.9 X 108 seconds to get
N (seconds).

(4) Insert N into equation (1) to determine
requtred liner thrckness

3745-29-10 - Ground water momtormg
program for an mdustrlal solid waste
landfill facility.

(A) Applicability.

(1) General applicability. In accordance with
the schedule in paragraphs (A)(2) and (A)(3) of
this rule, the owner or operator of an industrial
solid waste landfill facility shall implement a
"ground water monitoring program” capable of
determining the impact of the facility on the qual-
ity of ground water occurring within the upper-
most aquifer system and all significant zones of
saturation above the uppermost aquifer system
underlying the industrial solid waste landfill facil-
ity. The "ground water monitoring program” has
the following elements:

(a) A "ground water detection monitoring pro-
gram" which includes, but is not limited to,

(i) A "ground water detection monitoring plan”
in accordance with paragraphs (B) to (D) of this
rule; and

(i) A monitoring system in accordance with
paragraph (B) of this rule; and

(iii) Sampling and analysis procedures, in-
cluding an appropriate statistical method, in ac-
cordance with paragraph (C) of this rule; and

(iv) Detection monitoring procedures, includ-
ing monitoring frequency and a parameter list,

~ in accordance with paragraph (D) of this rule.

(b) A "ground water quality assessment moni-
toring program” when the owner or operator de-
termines that a release of leachate or leachate-
derived constituents into the ground water has

-occurred. A “ground water quality assessment

monitoring program” includes, but is not limited
to,

(i) A "ground water quality assessment plan”
in accordance with paragraphs (E)(3) and (E)(4)
of this rule; and’

(i) Determinations of rate, extent, and con-
centration of leachate and leachate-derived con-
stituents detected in the ground water in accord-
ance with paragraph (E)}(5) of this rule; and

(iii} Submission of a “ground water quality as-
sessment report;” and

(iv) Where applicable, the requirements of
paragraphs (B) to (D) of this rule.

(c) A “corrective measures program” when
the owner or operator determines, pursuant to
paragraph (E)(4) of this rule, that leachate or
leachate-derived constituents from the facility

. have entered the ground water. A “corrective

measures program” includes, but is not limited
fo,

(i) A "corrective measures plan” in accord-
ance with paragraphs (F)(2) and (F)(S) of this
rule; and

(i) Proposed concentration levels in accord-
ance with paragraph (F)(7) of this rule; and

(iii) Selection and implementation of a correc-
tive measure in accordance with paragraph
(F)(10} of this rule; and,

(iv) Where applicable, the requirements of
paragraphs (B) to (D) of this rule.
~ (2) Schedule for implementation of detection
monitoring. The owner or operator of the follow-
ing industrial solid waste landfill facilities shall
implement a ground water monitoring program
in accordance with this rule:

(a) New industrial solid waste landfill facilities

. shall implement a ground water monitoring pro-

gram in accordance with the schedules con-
tained in the approved permit to install;

(b) All lateral and vertical expansions of in-
dustrial solid waste landfill facilities shall imple-
ment a ground water monitoring program in ac-
cordance with the approved permit to instal;
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(c) All industrial solid waste landfill facilities
undergoing closure, according to rule 3745-29-
11 of the Administrative Code, shall implement a
ground water monitoring program in accordance
with the approved closure plan;

(d) All facilities which are, or will be, subject
to paragraph (L) of rule 3745-28-11 of the Admin-

istrative Code shall implement a ground water .

monitoring program no later than September 30,
1991; and .

(e) All facilities to which both. of the following
apply:

(i) The facility was a sanitary Iandflll facility
which was deemed to be an industrial solid
waste landfill facility in accordance with rules

3745-27-04 and 3745-29-02 of the Admlnrstra—_

tive Code; and .

(ii) The-owner or operator was rmplementlng
or.was required to implement a ground water
monrtorlng program in accordance wrth rule
3745-27-10 of the Administrative Code as of the
date the sanitary landfill facility was deemed to
be an industrial waste landfill facility. The owner
or operator shall revise .a previously approved
ground water monitoring program in accordance
with the requirements of this rule, submit a copy
of the revised program to the director, and imple-
ment the revised program no later than October
9, 1994. The Ohio EPA may review, approve,
and/or require revisions to plans submitted. in
accordance with this paragraph.

(3) Implementation of “ground water quality
assessment monitoring program" and “correc-
tive measures program.”

The owner or operator shall rmplement a

ground water quahty assessment monitoring
program andfor a “corrective .measures pro-
gram'’ when required by paragraph (E) or (F) of
this rule to implement these programs. Imple-
mentation shall be in accordance with the time-
frames specified in paragraphs () and (F). of
this rule.

(4) For the purposes of this rule, the ground
water monitoring program, which includes the
detection monitoring program, and where re-
quired, the assessment monitoring and correc-
tive measures programs, is implemented upon
the commencement of sampling of ground water
monitoring wells in accordanoe wrth paragraph
(D), (E), or (F) of this rule. . :

- (B) Ground water_monrtonng system.
(1) The .ground water. monitoring system, for
detection monitoring, assessment monitoring, or
corrective measures, shall consist of a sufficient

number of wells, installed at appropriate loca.
tions and depths, to yield ground water samples
from both the uppermost aquifer system and any
significant zones of saturation that exist above
the uppermost aquifer system that:

(a) Represent the quality of the backgroung
ground water that has not been affected by past
or present operations at the industrial solid waste
landfill facility; and.

(b) Represent the quality of the ground water
passing directly downgradient of the limits of
solid waste placement. '

(2) Where the uppermost aquifer system ex-
ists more than one hundred fifty feet beneath
the recompacted clay liner of the industrial solid
waste landfill facility, the ground water monitor-
ing system shall consist of a sufficient number
of wells, installed at appropriate locations and
depths, to yield ground water samples from an
adequate number of significant zones of satura-
tion, in accordance with paragraphs (B)(1)(a)
and (B)(1)(b) of this rule, to ensure detection of
any contaminant release from the facility.

(3) All monitoring wells shall be designed, in-
stalled, and developed in a manner that allows
the collection of ground water samples that are
representative of ground water quality in the geo-
logic unit being monitored. ‘At a minimum:

(a) Monitoring wells shall be cased in a man-
ner that maintains the integrity of the monitoring
well boreholes; and ;

- (b) The annular space (i.e., the space be-
tween the borehole and the well casing) above
the sampling depth shall be sealed io prevent
the contamination of the samples and the ground
water; and
- () The casing shall be screened or perfora-
ted and surrounded by sand or gravel in such
a way that allows: '

. (i) For the miinimization of the passage of for-
mation materials into the well; and

(ii) For the monitoring of discrete portions of
the uppermost aquifer system or any significant
zones of saturation above the uppermost aquifer
systern; and '

~ (d) The design, installation, development.

and abandonment of any monitoring wells, P
ezometers, and other measurement, sampling:
and analytical devices shall be documented in
the plans for detection monitoring, assessment
monitoring and/or corrective measures; and

(e) The monitoring wells, piezometers, and
other measurement, -sampling, and ana!ytlca
devices shall be operated and maintained to pel”
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form to design specifications throughout the life
" of the monitoring program.
(4) The number,. spacing, and depth of
g;ound water monitoring wells shall be: ,
(a) Based on site specific hydrogeologic in-
formation- including that information listed in
paragraphs (C)2)a) to (CH2)(F) of rule 3745-20-
o6 of the Administrative Code; and
. (b) Capable of detecting a release from the
industrial solid waste landfill facility to the ground
“water at the closest practicable location to the
limits of solid waste placement.
- (5) The owner or operator shall, at least annu-
ally, evaluate the ground water surface elevation
data obtained in accordance with paragraph
" (C)3) of this rule to determine whether the re-

- qurrements of paragraph (B) of this rule for locat-
- “ing the monitoring wells continue to be satisfied.
© The results of this evaluation, including potentio-
; metric maps for every geologic unit monitored,
. shall be included in the report required in accord-
* ance with paragraph (M) of rule 3745-29-19 of
¢ the Administrative Code. If the evaluation shows
& that paragraph (B) of this rule is no longer satis-
+ fied, the owner or operator shall immediately re-
¥ vise thie number, location, andfor depth of the
e monltonng wells to bring the ground water moni-
: tonng system into compllanoe with this requrre-
: ment

(C)y Ground water sampling, analysrs and
" statistical methods.

© .: (1) General requirements. The ground water
5’;;monrtorrng program shall include consistent
. sampling and analysls procedures and statisti-
* cal methods that are protective. of human health
and the environment and that are designed to
" ensure monitoring results that provide an accu-
. Tate representation of ground water quality at the
* background and downgradient wells installed in
* accordance with paragraph (B), (E), or (F) of
- this rule. The following shall be included in the
“ground water detection monitoring plan,”
‘ground water quality assessment monitoring
plan,” and “corrective measures plan.”

(a) A written sampling and. analysis plan
which documents the sampling and analysis pro-
cedures employed in the “ground water detec-
tion monitoring program,” the “ground water
Quality assessment monitoring program " and
the “corrective measures program;”

(b) The statistical method selected by the
Owner or operator shall be in accordance with
Paragraphs (C)(6) and (C)(7) of this rule; and

(c) The statistical determination of a signifi-

cant increase in @ monitoring parameter shall be
in accordance with paragraph (C)(8) of this rule:
and . .

(d) The number of samples collected shall be
in accordance with paragraph (C)(9) of this rule:
and

(e) Submission of ground water and statistical
analysis shall be in accordance with paragraph
(C)(10) of this rule.

(2) A sampling and analysis plan shall, at a
minimum, include a detailed description of the
equipment, procedures and techniques to be
used for:

- (a) Measurement of ground water elevations;
and

(b) Detection of lmmrscrble layers; and

(c) Collection of ground water samples, in-
cluding:

(i) Well evacuation; and

(i) Sample withdrawal; and

(iii) Sample containers and handling; and

(iv) Sample preservation; and

(d) Performance of field analysis, including:

- (i) Procedures and forms for recording raw
détaand the exact location, time, and facility-
specific conditions associated with the data ac-
qursrtron and

(i) Calibration of field devices; and

(e) Decontamination of equipment; and

" (f) Analysis of ground water samples; and

- {g) Chain of custody control, including:

() Standardized field tracking reporting forms
to record sample custody in the field prior to and
during shipment; and

(i) Sample labels containing all information
necessary for effective sample tracking; and

(h) Field and laboratory guality assurance
and quality control, including:

(i) Collection of replicate samples; and

(i) Submission of field-bias blanks and

(iif) Potential interferences.

(3) Measurement of ground water elevations. -
Ground water elevations shall be measured in
all wells prior to any purging and sampling. The
owner or operator shall determine, for the upper-
most aqguifer system and for all significant zones
of saturation monitored, the direction of ground
water flow each time ground water elevation
measurements are performed. Ground water el-
evations in wells monitoring the same area or

.portion of area of an industrial solid waste landfill

facility shall be measured within a period of time
short enough to avoid temporal variations in
ground water flow which could preclude an ac-
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curate determination of ground water flow rate
and direction. The owner or operator shall annu-
ally evaluate the ground water elevation data
collected pursuant o this paragraph in accord-
ance with paragraph (B)(5) of this rule.

(4) The owner or operator establish back-
ground ground water guality, unless the excep-
tion in paragraph (C)(5) of this rule applies, by
analyzing ground water samples collected from
hydraulically upgradient wells(s) for each of the

monitoring parameters or constituents required -

in the ground water monitoring program.

(5) Background ground water quality at an
industrial solid waste. landfill facility may be
based on sampling of wells that are not hydrau—
lically upgradient where:

(a) Hydrogeologic conditions do not allow the
owner or operator to determine which wells are
upgradient; and

(b) Sampling of other wells will provide an
indication of background ground water quality
that is as representative or more representative
than that provided by upgradient wells.

(6) Statistical methods. The owner or operator
shall specify one of the following statistical meth-
ods fo be used in evaluating ground water moni-
toring data. The statistical method chosen shall
be conducted separately for each of the parame-
ters required to be statistically evaluated in para-
graph (D)(4) of this rule. The statistical method
specified shall ensure protection of human
health and the environment and shall comply
with the performance standards outlined in para-
graph (C)(7) of this rule. The statistical method
specified shall be selected from the following:

(a) A parametric analysis of variance ("AN-
OVA") followed by multiple comparisons proce-
dures to identify statistically significant evidence
of contamination. This shall include estimation
and tésting of the contrasts between each moni-
toring well's mean and the background mean
levels for each constituent; or

(b) An analysis of variance ("ANOVA") based
on ranks followed by multiple comparisons pro-
cedures fo identify statistically significant evi-
dence of contamination. This shall include esti-
mation and testing of the contrasts between each
monitoring well's median and the background
median fevels for each constituent; or

‘(c) A tolerance or prediction interval proce-
dure in which an interval for each constituent is
established from the distribution of the back-
ground ‘data, and the level of each constituent
in each monitoring-well is compared to the upper
tolerance or prediction limit; or

(d) A control chart approach that gives con-
trol limits for each constituent; or

(e) Another statistical test method submitted
by the owner or operator and approved by the
director or his authorized representative.

(7) Performance standards for statistica
methods. Any statistical method chosen in ac-
cordance with paragraph (C)(6) of this rule shal
comply with the following performance stan-
dards as appropriate:

(a) The statistical method used to evaluate

" ground water monitoring data shall be appro-

priate for the distribution of chemical parameters
or leachate and leachate-defived constituents,
If the distribution of the chemical parameters or
leachate and leachate-derived constituents is
shown by the owner or operator to be inappropri-
ate for a normal theory test, then the data should
be transformed or a distribution free theory test
should be used. If the distributions for the constit-
uents differ, more than one statistical method
may be needed; and

(b) If an individual well comparison proce-
dure is used to compare an individual monitoring
well constituent concentration with background
constituent concentrations or a ground water
concentration level, the test shall be conducted
at & type | error level not less than 0.01 for each

testing period. If multiple comparisons proce-

dures are used, the type | experimentwise error
rate for each testing period shall be not less than
0.05; however, the type | error rate of not less
than 0.01 for individual monitoring well compari-
sons shall be maintained. This performance
standard does not apply for tolerance intervals,
prediction intervals, or control charts; or

(c) if a'control chart approach is used to eval-
uate ground water monitoring data, the specific
type-of control chart and its associated parame-
ter values shall be protective of human health
and the environment. The parameters shall be
determined after considering the number of sam-
ples in the background data base, the date distri-
bution, and the range of the concentration values
for each constituent; or

(d)-If a tolerance interval or a prediction inter-
val is used to evaluate ground water monitoring
data, the levels of confidence, and for tolerance
intervals, the percentage of the population that
the interval must contain, shall be protective of
human health and the environment. These pa-
rameters shall be determined after considering
the number of samples in the background data
base, the data distribution, and the range of the
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concentration values for each constituent of con-
cern; and :

(e) The statistical method shall - account for
data below the limit of detection with one or more
statistical procedures that ensure protection of
human health and the envirohment. Any practical
quantification limit (PQL) used in the statistical
method shall be the lowest concentration level
that can be reliably achieved within the specified
limits of precision and accuracy during routine
laboratory operating. conditions-that are. avail-
able to the facility; and

(f) If necessary, the statistical method shall
include procedures to control or correct for sea-
sonal and spatial variability as well as temporal
correlation in the. data.

(8) Determination of sngnmcant increase. The
owner or operator shall determine whether or
not there.is a statistically significant increase (or
decrease in the case of pH) from background
values for each parameter or constituent re-
quired in the ground water monitoring program.
The owner or operatoi shall make this determina-
- tion each time he assesses ground water quality.
To determine whether a statistically-significant
increase or decrease has occurred, the owner
or operator shall compare the ground water qual-
ity of each parameter or constituent at each dow-
ngradient ground water monitoring well to the
background value of that parameter or constit-
uent according to the statistical procedures
specified in paragraphs (C)(6) and (CX(7) of this
rule.

(9) Sample number. The number of samples
collected to establish ground water quality data
shall be consistent with the appropriate statisti-
cal procedures determined pursuant to para-
graphs (C)}6) and (C)(7) of this rule. The sam-
pling procedures shall be those specified under
paragraph (D) of this rule for detection monitor-
ing, paragraph (E) of this rule for assessment
monitoring, and paragraph (F) of this rule for
corrective measures.

(10) Submission of results. All ground water
elevation, sample analysis and statistical analy-
sis results generated in accordance with para-
graphs (B), (C), (D), (E) and (F) of this rule shall
be submitted to the director or his authorized
representative not later than seventy-five days
after sampling the well. All ground water data
and an accompanying text shall be submitted to
the director or his authorized representative in a
form specified by the director or his authorized
representative.

Industrial Solid Waste Landfill Facilities
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(D) Ground water detection monitoring pro-
gram.

(1) Monitoring parameters. The owner or op-
erator shall determine the concentration or value
of the parameters listed in appendix | in ground
water in accordance with paragraph (D) of this
rule.

(2) Alternate monitoring parameter list. The
owner or operator of an industrial solid waste
landfill facility may propose, in writing, that an
alternative list of appendix | monitoring parame-
ters be used to meet the requirements of para-
graph (D)}5) to (D)(8) of this rule. The director
may approve the alternative list of appendix |
monitoring parameters if the removed parame-
ters are not reasonably expected to be in or
derived from the waste contained or deposited
in the industrial solid waste landfill facility. Upon
approval by the director or his authorized repre-
sentative, the owner or operator may use the
alternative list. The owner or operator shall, at a
minimum, consider the following factors in pro-
posing an alternative inorganic parameter list: .

(a) Which of the parameters specified in ap-
pendix | of this rule shall be deleted from the
parameters required to be monitored in para—
graph (D)(5) of this rule; and

. (b) The types, quantities, and concentratxons
of constituents in wastes managed at the indus-
trial solid waste landfill facility; and

(c) The concentrations of the appendix | con-
stituents in the leachate from the relevant areas
of the industrial solid waste landfill facility; and

(d) Any other relevant information that the di-
rector or his authorized representative deems
necessary.

(3) Alternate morgamc parameter list. The
owner or operator of an industrial solid waste
landfill facility may propose, in writing, that an
alternative list of inorganic indicator parameters
be used to meet the requirements of paragraph
(D)(5) of this rule in lieu of some or all of the
inorganic parameters listed in appendix | of this
rule. The director may approve the alternative
inorganic indicator parameters if the alternative
list will provide a reliable indication of inorganic
releases from the industrial solid waste landfill
facility to the ground water. Upon approval by
the director or his authorized representative, the
owner or operator may use the alternative list.
The owner or operator shall, at a minimum, con-
sider the following factors in proposing an alter-
native inorganic parameter list:

(a) The types, quantities, and concentrations
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of constituents in wastes managed at the indus-

trial solid waste landfill facility;

(b) The mobility, stability, and persistence of
waste constituents or their reaction products in
the unsaturated zone beneath the industrial solid
waste landfill facility;

(c) The deductibility of the indicator parame-~
ters, waste constituents, and their reaction prod-
ucts in the ground water; and

(d) The concentrations or values and coeffi- -

cients of variation of monitoring parameters or
constituents in the background ground water
quality.

(4) Alternative parameters for low-yield wells
not screened in the uppermost aquifer system.
The owner or operator may propose in writing,
that an aiternative list of any of the appendix
| monitoring parameters be used to meet the
requirements of paragraph (D)(5)(c) of this rule
for those monitoring wells not screened in the
uppermost aqguifer system that cannot produce
enough water within a twerity-four hour period to
allow for the analysis of the required parameters.
The list of the appendix | monitoring parameters
1o be deleted shall be submitted by the owner
or operator and approved by the director or his
authorized representative prior to use by the
owner or operator. Upon approval by the director
or his authorized representative, the owner or
operator may use the alternative parameter list.
The owner or operator shall, at a minimum, con-
sider the following factors in proposing an alter-
native list for low-yield wells not screened in the
uppermost aguifer:

(a) Whether the monitoring well is constructed
in accordance with paragraph (B)(3) of this rule;
and

(b) Whether the well screen is properly
placed across the significant zone of saturation
in order to maximize yield; and

“{c) A calculation of the maximum sustainable
yield of the significant zone of saturation; and

(d) Field data demonstrating the time neces-
sary for the well to recover completely after purg-
ing; and -

(e) The amount of water needed to analyze
for all required parameters. This should include
a discussion of which parameters will be deleted
and the amount of water needed to analyze for
these deleted parameters as well as the listing
of the parameters which will be analyzed for in
the samples and how much water is requiréd to
analyze for these parameters.

(5) Monitoring parameters, frequency, loca-

tion. The owner or operator shali monitor all wells
in the ground water monitoring well system, dur-
ing the active life of the facility (including final
closure) and the post-closure care périod, in ac-
cordance with the following:

~(a) During the initial one hundred and eighty
days after implementing the ground water detec-
tion monitoring program (the first semiannual
sampling event), a minimum of four independent
samples shall be collected from each monitoring
well (background and downgradient) included
in the ground water monitoring system in the
ground water detection monitoring program and
analyzed for parameters 64, 65, 70, 71, and 73
in appendix | of this rule, or the alternative para-
meter list approved.in accordance with para-

~graphs (D)(2), (D)3) and/or (D)(4) of this rule.

The owner or operator of an industrial solid waste
landfill facility with an existing ground water mon-
itoring system, may use existing data with the
approval of the director or his authorized repre-
sentative in lieu of the first semiannual samphng
event; and

-(b) During subséquent semiannual samphng
events, at least one'samplé from each monitoring
well (background and downgradient) included
in the ground water monitoring system in the
ground water detection monitoring program
must be collécted and analyzed for the parame-
ters specified in paragraph (D)(S) of this. rule;
and

-{c) Begmnmg with receiving the resu!ts from
the second semiannual monitoring event and
semiannually thereafter, by statistically analyz-
ing ‘the results from all wells included in the
ground water monitoring system designated in
the ground water detection monitoring program
for the parameters specified in paragraph
(D)(5)(=) of this rule; and

(d) All monitoring wells included in the ground
water monitoring systém designated in the
ground water detection monitoring program shall
be monitored for constituents in appendix | of this
rule or the alternative parameter list approved in
accordance with paragraphs (D)(2), (D)(3) and/
or (D)(4) of this rule at least annually during the
active life of the industrial solid waste landfill
facility (including final closure) and- during the
post-closure care period. If the owner or operator
can demonstrate that waste containing the vola-
tile organic constituents listed in appendix | of
this rule has not and will not be deposited in
the industrial solid waste landfill facility, then the
volatile organic constituents listed in appendix |
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of this rule need only be sampled during the
initial sampling event; and
(e) All samples collected from all monitoring
wells included in the ground water monitoring
system designated in the ground water monitor-
ing program shall be field analyzed for parame-
ters 67, 68, and 69 listed in appendix | of this
rule whenever the owner or operator withdraws
a sample from a monitoring well.
' (B) Alternative sampling and statistical analy-
sis frequency. During the active life (including
final closure) of an industrial solid waste landfill

facility and the post-closure care period, the

owner or operator may propose, in writing, an
alternative frequency for ground water sampling
and/or statistical analysis required by paragraph
(D)(5) of this rule. The director or his authorized
representative may approve a proposed alterna-
tive frequency provided the alternative fre-
quency sampling and/or analysis frequency is
not less than annual. Upon approval by the direc-
tor or his authorized representative, the owner
or operator may use the alternative sampling/
analysis frequency. The owner or operator shall,
at a minimum, consider the following factors in
proposing an alternative sampling and/or analy-
sis frequency:

(a) Lithology of the aqurfer system and all
stratigraphic units above the uppermost aquifer
system;

(b) Hydraulic conducnwty of the uppermost
aquifer system and all stratigraphic units above
the uppermost aquifer system;

(c) Ground water flow rates for the uppermost
aquifer systern and all zones of saturation above
the uppermost aquifer system;

(d) Minimum distance between the upgra-
dient edge of the limits of waste placement of
the industrial solid waste landfill facility and the
downgradient monitoring well system; and

(e) Resource value of the uppermost aquifer
system.
~ (7) Determination of stattstlcally significant
change in detection monitoring parameters..-

(a) The owner or operator shall comply with
paragraph (D)(7)(b) of this rule, if the owner or
operator determines, according to the statistical
procedures specified in paragraphs (C)(6) and
(CX(7) of this rule, for parameters 64, 65, 70, 71,
and 73 of appendix | of this rule or the alternate

parameter list approved in accordance with’

paragraphs (D)(2) (D)(3), andfor (D)(4) of this
rule in samples for all monitoring wells in the
ground water monitoring system.

(b) The owner or operator shall notify the di-
rector of a statistically significant change not
later than seventy-five days after withdrawing a
sample from the well, that upon analysis demon-
strates a statistically significant change. The noti-
fication must indicate which parameters have
shown a statistically significant change from
background levels; and »

(c) The owner or operator may demonstrate
that a source other than the industrial solid waste
landfill facility caused the contamination or that
the statistically significant increase resulted from
error in the sampling, analysis, statistical evalua-
tion, or natural variation in ground water quality.
A report documenting this. demonstration must
be 'submitted to and approved by the director
or his authorized representative. if the owner or
operator does not obtain approval to continue
detection monitoring within one hundred and five
days from the determination that a significant
increase has occurred, the owner or operator
shall initiate an assessment ‘monitoring program
as required by paragraph (E) of this rule; and

(E) Ground water quality assessment moni-
toring program.

(1) General requirements. Unless the director
approves the report submitted in accordance
with paragraph (D)(7)(c) of this rule, the owner or
operator shall implementa "ground water quality
assessment monitoring program” capable of de-
termining the concentration, rate, and extent of
migration of leachate or leachate-derived con-
stituent(s) in the ground water upon determining
a significant change in accordance with para-
graph (D)(7) of this rule. The owner or operator
shall implement the "ground water quality as-
sessment monitoring program” in accordance
with the "ground water quality assessment plan”
and the requirements of this rule.

(2) Submission of ground water quality” as-
sessment plan. Within one hundred and five days
of notifying the director of a significant change
in accordance with paragraph (D)(7)(b) of this
rule, the owner or operator shall submit to the
director, a "ground water quality’ assessment
plan” for implementing the a “ground water qual-
ity assessment monitoring program” at the indus-
trial solid waste landfill facility.

(3) Ground water quality assessment plan el-
ements. The plan to be submitted in accordance
with paragraph (E)(2) of this rule shall include,
at a minimum, detailed descrlptlons of the fol-
lowing:

“(a) Hydrogeologic conditions-at the industrial
solid waste landfill facility; and :
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(b) The detection monitoring program imple-
mented by the industrial solid waste landfill facil-
ity, including: -

" (i) The number, location, depth, and con-

struction of detection monitoring wells with docu-

mentation; and

‘ (ii) A summary of detection monitoring ground
water analytical data with written documentation

of the results; and

(iii) A summary of statistical analyses applied
to the data; and

(c) The investigatory approach to be followed
during the assessment, inciuding but not limited
to: .

(i) The proposed number, location, depth, in-
stallation method, and construction of assess-
ment monitoring wells; and

(if) The proposed method(s) for gathering ad-
ditional hydrogeologic information; and

(i) The planned use of supporting methodol-
ogy (i.e., soil gas of geophysical surveys); and

(d) The techniques, procedures, and analyti-
cal equipment to be used for ground water sam-
pling during the assessment, including but not
limited to:

(i) Measurement of ground water elevations;
and '

(i) Detection of immiscible layers; and

(iii) Collectron of ground water samples, in-
cluding:

(a) Well evacuation; and

(b) Sample withdrawal; and

(c) Sample containers and handling; and

(d) Sample preservation; and

(iv) Performance of field analysis, including:

(a) Procedures and forms for recording data
and the exact location, time, and facility-specific
conditions associated with the data acquisition;
and | ‘ :

{b) Calibration of field devices; and

(v) Decontamination of equipment; and

(vi) Methods for ground water sample analy-
sis for all leachate or leachate-derived constit-
uents, including all constituents listed in appen-
dix Il of this rule; and

(vii) Chain of custody control including:

(a) Standardized field tracking reporting
forms to record sample custody in the field prior
to and during shipment; and,

(b) Preprepared sample labels containing all
information necessary for effective sample
tracking; and

(viil) Field and. laboratory quality assurance
and quality control including:

(a) Collection of replicate samples; and

(b) Submission of field-bias blanks; and

(c) Potential interferences; and

(d) Data evaluation procedures, including but -
not limited to:

(i) Planned use of statrstrcal data evaluation;
and

(i) Planned use of computer models; and

_ (i) Planned use of previously gathered infor-
mation; and

(iv) Criteria which will be utilized to determine
if additional assessment activities are warranted;
and

(f) A schedule of rmplementatron which incor-
porates the requirements specified in paragraph
(E)(4) of this rule.

(g) Provisions installing additional wells as
necessary, for determining the nature and extent
of any.release of leachate or leachate-derived
constituents; and

{h) Provisions for installing at least one addi-
tional monitoring well at the facility boundary in
the direction of contaminate migration and re--
sampling this well according {o the provisions of
paragraph (E)(4) of this rule.

(4) Assessment monitoring schedule, fre-
guency, and parameters. -

(a) Within one hundred and five days of notify-
ing the director of a significarit change in accord-
ance with paragraph (D)(7) of this rule the owner
or .operator shall:

(i) Sample the  affected well(s) and back-
ground wells and analyze the samples for all
leachate or leachate-derived constituents; in-
cluding all constituents listed in appendix | and
appendix Il of this rule; and .

(i) within seventy-five days of commencrng
the sampling required in paragraph (E)(4)(a)(i) of
this rule, sample all monitoring wells not sampled
under paragraph (E}4)(a)(i) of this rule. These
samples shall be analyzed for those leachate or
leachate-derived constituents found to be above
background levels in the affected monitoring
wells sampled under paragraph (E)(4)(a)() of
this rule.

(b) The owner or operator shal! sample all
monitoring wells in the ground water quality as-
sessment program:

(i) At least semiannually for

(a) All parameters in appendix | of this rule ‘
or the alternative parameter list approved under

- paragraph (D)), (D)(S) or (D)4) of this ule;

and
_ {b) Allthe constltuents reported to the director
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m accordance with paragraph (E)(4)(c) of this

rule; and
(i) AL least annually for

(@) All parameters in appendix Il of this rule;

Cor
o b) The remaining appendlx Il parameters if

the director has deleted appendix |l parameters
i in accordance with paragraph (E)X4)(e) of this
e.
’ rE" (c) Within seventy-five days of sampling the
round water monitoring wells in accordance
- with paragraph (E)X(4Xa) of this rule and after all
- subsequent samplings; the owner or operator
: hall place a notice in the opgrating record iden-
- tifying all constituents that have been detected.
2" The owner or operator shall send a copy of this
" notice to the appropriate Ohio EPA district office
: and the approved health department.
: & [Comment: Paragraph (C)(10) of this rule re-
- quires all ground water analysis and statistical
analysis results to be submitted to the director
“within seventy-five days after sampling a moni-
 toring well.]
- {d) Within ‘'one hundred: and eighty days of
mplementing the ground water quality assess-
ment program, the owner or operator shall collect

minimum of four) from any background well that
“does not have at least four independent analysis
esllts.of each leachate or leachate-derived con-
tituents detected in the monitoring well(s), dem-
onstrating a statistically significant increase, to
provide sufficient analysis results to statistically
~ compare the downgradient ground water quality
« assessment program wells to the background
wells for that parameter.
(e) Upon the written request of the owner or
- operator, the director may delete any of the ap-
pendix Il monitoring parameters for an industrial
~ solid waste landfill facility if the owner or operator
-+ can show that the deleted constituents are not
© reasonably expected to be in or derived from
the waste contained in the facility. .
() Ground water monitoring wells not in-
cluded in the assessment monitoring program
: shall be monitored in accordance with para-
. @raphs (B), (C), and (D) of this rule.
(8) First determination of rate, extent, and
- Concentration. The owner or operator shall imple-
. Mentthe "ground water quality assessment plan”
which satisfies the requirements of paragraphs
(EX2), (EX3), and (E)(4) of this rule and, at a
minimum, determine:
{a) The rate and extent of migration of the

dditional statistically independent samples (a .

leachate or leachate-derived constituents in the
ground water; and

(b) The concentrations of the leachate or lea-
chate-derived constituents in the ground water.

(6) Ground water assessment report. The
owner or operator shall make a first determina-
tion according to paragraph (E)5) of this rule
within the time frame specified in the submitted
“ground water quality assessment plan.” The
owner or operator shall submit to the director a
written "ground water quality assessment report”
containing an assessment of the ground water
quality including all data generated as part of
the implementation of the “ground water quality
assessment plan.”

(7) Reinstatement of detection monitoring.

(a) If the owner or operator determines that
the.concentrations of all leachate and leachate-
derived constituents are shown to be at or below
background values, using the statistical proce-
dures described in paragraph (C)(6) of this rule
for two consecutive sampling events, then the
owner or operator shall request, in writing, that
the director approve reinstatement of the detec-
tion monitoring program described in para-
graphs (C) and (D) of this rule.

. (b) The owner or operator may demonstrate
that a source other than the industrial solid waste
landfill facility caused the contamination, or that
the statistically significant change resulted from
error in sampling, analysis, statistical evaluation,
or natural variation in ground water quality. A
report documenting this demonstration must be
submitted to the director and request that the
director approve reinstatement of the detection
monitoring program described in paragraphs
(C) and (D) of this rule. i

(c) Until the director approves relnstatement
of the detection monitoring program, the owner

" or operator shall comply with paragraphs (E)8)

and (F) of-this rule. -

(8) Semiannual determination of rate, extent,
and concentration. If the owner or operator deter-
mines, based on the first determination made
according to paragraph (E)(5) of this rule, that
leachate or leachate-derived constituents from
the facility have entered the ground water, then
the owner or operator shall continue to make
the determination required in accordance with
paragraph (E)(5) of this rule on-a semiannual

‘basis until released from this obligation by the

director or unless an alternate time interval is
established by the director. The owner or opera-
tor shall submit documentation of the semiannual
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determination of rate, extent, and concentration
with the reports required to be submitted in ac-
cordance with paragraph (E)(10) of this rule.

" (9) Quarterly assessment activities report.
The owner or operator shall submit, upon imple-
mentation of the "ground water quality assess-
ment plan” submitted under paragraph (E)}(1) of
this rule, a report on the activities being con-
ducted at the facility as part of implementation
of the "ground water quality assessment plan.”
This report shall be submitied quarterly and con-
tain the followmg

(a) A narrative description of all assessment
activities that have occurred since the previous
report; and

(b) All data generated as part of the assess-
ment program since the previous report.

(F) Corrective measures program.

(1) General requirements. Unless the director -

reinstates the detection monitoring program in
accordance with paragraph (E)(7) of this rule,
upon determining in accordance with paragraph
(E) of this rule that leachate or leachate-derived
constituents have been detected in the ground
water the owner or operator shall implement a
“corrective measures program” capable of eval-
uating all practicable ground water remediation

procedures, attaining the concentration level for
leachate or leachate-derived constituents de-

tected in the ground water, controlling the source
of the release, and eliminating further releases.
The owner or operator shall implement the "cor-
rective measures program" in accordance with
the "corrective measures plan” and the require-
ments of this rule.

(2) Submission of corrective measures plan.
Within one hundred and eighty days of making a
first determination in accordance with paragraph
(E)(5) of this rule, the owner or operator shall
submit a corrective measures plan to the direc-
tor. The “corrective measures plan” shall evalu-
ate all practicable. remediation procedures
which are available for remediating any contami-
nation discovered 'during the "ground water
quality assessment monitoring program.” The
evaluated remediation procedures shall, at'a
minimum:

(a) Be protective of human health and the en-
vironment; and

(b) Attain the proposed ground water con-
centration levels specified in accordance with
paragraph (F)(7) of this rule; and

. (c) Control the source(s) of releases to reduce
or eliminate, to the maximum extent practicable,

further releases of leachate or léachate-derived
constituents into the environment; and

(d) Comply with standards for management
of wastes as specified in paragraph (F)(13) of
this rule.

(3) The owner or operator shall evaluate each
proposed remediation procedure within the cor-
rective measures plan. This evaluation shall, at
a minimum, consider:

" (a) Any potential remediation procedure,
which shall be assessed for the long-term and
short-term effectiveness and the protection it af-
fords. This shall include’the degree of certainty
that the remediation procedure will prove suc-
cessful. Factors to be considered include:

0] Magmtude of reductron of existing risks;
and

(ii) Magnitude of residual risks in terms of like:
lihood of further releases due to waste remaining
foliowing implementation of a remediation proce-
dure; and

(iii) The type and degree of long-term man-
agement required, including monitoring, opera-
tion, and maintenance; and

(iv) Short-term risks that may affect the com-
munity, workers, or the environment during im-

plementation of such a remediation procedure; . ,‘,:.'

including potential threats to human health and
the environment associated with excavation,
transportation, redisposal, ‘or containment; and

(v) Potential for. human and environmental re-

‘ceptor exposuré to remaining wastes, considér-

ing the potential threat to human health and the-
environment associateéd with excavation, trans-
portation, redisposal, or containment; and =~

(vi) Long-term reliability of the engmeermg
and institutional controls; and

* (vii) Potential need for replacement of the re—
mediation procedure; and

(viii) Time until full protecﬂon is achieved; and

(b) The effectiveness of the remediation pro-
cedure in controlling the source in order fo re-
duce further releases, including: -

(i) The extent to which containment practices
will reduce further releases; and '

(i) The extent to which treatment techno!og
ies may be used; and :

(¢) The needto coordinate with, and obtain
necessary approvals and permlts from, othef
agencies; and

(d) The available capacity and location of
needed treatment, storage, and d;sposal ser-
vices; and

(e) The ease or difficulty of implementing 28
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potentiai remedy(s) based on consideration of
the following types of factors: :

(i) Degree of difficulty associated with con-
structing the technologies;

(i) Expected operation reliability of the tech-
nologies; and
- (iif) Avallability of necessary equspment and
specialists; and

(f) The degree to which communlty concerns
are addressed by a potential corrective mea-
sure;.

(@) The performance, rehablhty, ease of im-

plementation, and potential impacts of the poten-

tial remediation procedures, including safety im-,

pacts, cross-media impacts, and control of ex-
posure to any residual contamination; and

(h) A schedule for initiating and completing
each remediation procedure discussed in the
plan. In establishing this schedule, the owner or
-operator shall consider:

-(i) The extent and nature of any contamina-
tion; and

. (i) The practical capability of remedial tech-
nologies to achieve compliance with ground wa-

ter concentration levels established in accord-

ance with paragraph (F)(6) of this rule and other
objectives of the remediation procedure; and

: (i) The availability of treatment- or disposal
* capacity for wastes managed during implemen-
tation of the remediation procedure; and

¢~ (iv) The desirability of utilizing technologies
7 that are not currently available, but which may
. offer significant advantages over currently avail-
v able technologies in terms of protection, reliabil-
= ity, safety, or the ability to achieve remedial ob-
' jectives; and :

(v) Potential risks to human health and the
environment from contaminant exposure prior to
completion of the remediation.procedure; and

{vi) Practicable capability of the owner or op-
erator; and

(vii) Other relevant faotors and

(i) Resource va!ue of the aquufer system, in-
cluding:

(i) Current and future uses; and

(i) Proximity and withdrawal rate of users; arid

(iif) Ground water quantity and quality; and

- (iv) The potential damage to wildlife, crops,
vegetation, and physical structures resulting
from exposure to waste constituents; and
(v) The hydrogeologic characteristics of the
- facility and surrounding area; and
" . (vi)Ground water removal and treatment

‘Costs; and

(vii) The cost and avallabmty of alternate wa-
ter supplies. -

(i) Practical capability of the owner or opera-
tor; and

(k) Other relevant factors.

(4) [Reserved] .

(5) The director or his authorized representa—
tive may require the awner or operator to evalu-
ate, as part of the corrective measures study,
one or more specific potential remedlataon pro-
cedure(s).

(6) Interim corrective measures. If, at any time
during the assessment described in paragraphs
(E) and (F) of this rule, the director determines
that the facility threatens human health or the
environment, the director may require the owner
or operator to implement the following measures:

(a) Notlfy all persons, via certified mail, who
own the land or reside on the land that directly
overlies or lies adjacent to any part of the piume
of contamination; and

(b) Take any inferim measurés deemed nec-
essary by the director to ensure the protection
of human health and the environment. Interim
measures should, to the extent practicable, be
consistent with the objectives of and contribute
to the performance of any remediation proce-
dure that may be required pursuant to para-
graphs (F)(1), (F)(2), (F)(3), and (F)(7) of this rule.
The following factors may be considered by the
director in determining whether interim measures
are necessary:

() The amount of time required to develop and
implement a final remediation procedure; and

(i} Actual or potential exposure of nearby
populations or envirenmental receptors to lea-
chate or leachate-derived constituents; and

-(iii} Actual or potential contamination of drink-
ing water supplies or sensitive ecosystems;

(iv) Any further degradation of the ground wa-
ter that may occur if remedial action is not initi-
ated expeditiously; and ’

(v) Weather conditions that may cause lea-
chate or leachate-derived constituents to mi-
grate or be released; and

(vi) Risks of fire, explosion, or potential for
exposure to leachate or leachate-derived con-
stituents as a result of an accident or failure of
a container or handling system; and

(vii) Other situations that threaten human

_health and the environment.

(7) Concentration levels for contaminants.
The corrective measures plan shall propose a -
concentration level for each leachate or lea-



3745-29-10

EPA Regulations

1312

chate-derived constituent which has been de-
tected in the ground water at a statistically signifi-
cant level. These shall be established as follows:
(a) The proposed concentration levels in the
- ground water shall be protective of human health
and the environment; and
. (b) Unless an alternate level is deemed nec-
essary o protect environmental receptors, then:
(i) For constituents for which a maximum con-
taminant level has been promulgated under sec-
tion 1412 of the federal Safe Drinking Water Act

(40 Code of Federal Regulations Part 141), the '

maximum contaminant level for that constituent;

(i) For constituents for which maximum con-
taminant levels have not been promulgated, the
background concentration for the constituent
fromi wells in accordance paragraphs (C)(4) and
(C)(B) of this rule; and

(iif) If the owner or operator can demonstrate
to the director that a leachate or leachate-derived
constituent is already present in the ground water
at a background lével, then the proposed concen-
tration levels shall not be set below background
levels unless the director determines that cleanup
to levels below background levels is necessary to
protect human health and the environment and
such cleanup is in connection with an area-wide
remedial action under other authorities.

(c) in establishing the proposed concentra-
tion levels that meet the requirements of para-
graph (F)7)b) of this rule, the permittee shall
consider the following:

0] Mul‘upte contaminants in the ground water;
and

(i) Exposure thréat to sensitive environmental
receptors; and

(iif) Other site-specific exposure or potential
exposure to ground water; and

(iv) The reliability, effectiveness, practlcabll-
ity, and other relevant factors of the remedlatlon
procedure; and’

(d) The dlrector or his authorized representa-
tive may establish an alternative ground water
protection standard for constituents for which
maximum contaminant levels have not been es-
tablished. These ground water protection stan-
dards shall be appropriate health based levels
that satisfy the following criteria:

(i) The level is derived in a manner consistent
with federal guidelines for assessing the health
risks of environmental pollutants;

(ii) The level is based on scientifically valid
studies conducted in‘accordance with the fed-
eral Toxic Substance Control Act good labora-

tory practice standards (40 Code of Federal Reg-
ulations -Part 792) or equivalent standards;

{iify For known or suspetted carcinogens, the
proposed concentration levels shall be estab-
lished at concentration levels below those that rep-
resent a cumulative (due to lifetime exposure) ex-
cess upper-bound lifetime cancer risk o an indj-
vidual within the 1 x 10%to 1 x 106 range; and

(iv) For systematic toxicants, the proposed
concentration levels shall be reduced to levels to
which the human population {including sensitive
subgroups) could be exposed on a daily basis
without appreciable risk of deleterious effects
during-a lifetime. For the purposes of this rule,
“systematic toxicants” include toxic chemicals
that cause effects othér than cancer or mutation.

(8) Determination that remediation is not nec-
essary. The director may determine that remedi-
ation of a release of leachate or leachate-derived
constituents from the industrial solid waste land-
fillfacility is not necessary if the owner or operator
demonstrates the following: :

(a) The ground water is additionally contami-
nated by substances that have originated from
a source other than the industrial solid waste
landfill facility and those substances are present
in concentrations such that cleanup of the re-
lease from the industrial solid waste landfill facil-
ity would provide no significant reduction in risk
to actual or potential receptors; or

- (b) The constltuent(s) lS present in ground
water that,

() Is not currently or reasonably expected to
be a source of drinking water; and

(i) Is not hydraulically connected with waters
o which the leachate or leachate-derived con-
stituent(s) are migrating or are likely to migrate in
a congentratiori(s) that would exceed the ground
water concentration levels established under
paragraph (F)(6) of this rule; or

(c) Remediation of release(s) is technically
impractical; or- -

(d) Remediation
cross-media impacts.

(9) A determination by the director pursuant to
paragraph (F)(8) of this rule shall not affect the
director's authority to require the owner or operator
to undertake source control measures or other
measures that may be necessary to eliminate or
minimize further releases to ground water, to pre-
vent exposure to ground water, or to remediate
ground water to concentrations that are technically

results in unacceptable.

" practicable and significantly reduce threats to hu-

man health and the environment.
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(10) Selection of corrective measure. The di-

rector shall select from the corrective measures
plan, or designate according to paragraph (F)(6)
of this rule, the corrective measure which best
meets the criteria listed in paragraphs (F)(2),
(F)(3), and (F)(7) of this rule. The owner or operator
shall implement the corrective measure desig-
nated by the director in accordance with the
schedule of implementation selected by the di-
rector.
. (11) Determination that corrective measure is
not technically practicable. The director may de-
termine, based on information developed by the
owner or.operator after implementation of the
remediation procedure has begun, or from other
information, that compliance with the require-
ments(s) for the remediation procedure selected
under paragraph (F)(10) of this rule is not techni-
caHy practicable. In making such a determina-
tion, the director shall consider:

(a) The owner's or operator's efforts to
achieve compliance with the requirement(s); and

(b) Whether other currently available or new
methods or techniques could practicably
achieve compliance with the requirements.

(12) Alternative measures. If the director de-
termines that compliance with a remediation pro-
cedure requirement is not technically practica-
ble, then the director may require that the owner
or operator:

(a) Implement alternate measures to contro!
human or environmental receptor exposure to
residual contamination, as necessary, to protect
human health and the environment; and

(b) Implement alternate measures for control
of the sources of contamination, or for removal
or decontamination of equipment, units, devices,
or structures required o implement the remedia-
tion procedure(s), that are:

(i) Technically practicable; and

(iiy Consistent with the overall objective of the
remediation procedure.

(13) All solid wastes that are managed pursu-
ant to a remediation procedure required under
paragraph (F)(9) of this rule, or an interim mea-
sure required under paragraph (F)(6) of this rule,
shall be managed in a manner:

(a) That is protective of human health and the
environment; and

(b) That complies with applicable laws and
regulations.

(14) Quarterly Corrective measures aotrvmes
report. The owner or operator shall submit, upon
implementation of the remediation procedure

Industrial Solid Waste Landfill Facilities

chosen under paragraph (F)(9) of this rule, a
report of the activities being conducted at the
facility as part of implementation of the corrective
measures program. This report shall be submit-
ted quarterly and contain:

(a) A narrative description of all remedlal ac-
tivities that have occurred since the previous re-
port; and

(b) All data generated as part of the remedial
activities at the facility.

(15) Completion of corrective measures. The
corrective measures selected pursuant to para-
graph (F)(10) of this rule shall be considered
complete when:

(a) The owner or operator oomplres W|th the
ground water protection standards established
under paragraph (F)(7) of this rule at all points
within the plume of contamination that lie beyond
the limits of waste placement; and

(b) Compliance with the ground water protec-
tion standards established under paragraph

(F)(7) of this rule has been achieved by demon-

strating semiannually via ground water monitor-
ing that the contamination has not exceeded the
ground water protection standard(s) for a period
of three years or until the end of the post-closure
care period, whicheveris longer, using the statis-
tical procedures and performance standards in
paragraphs (C)(6) and (C)(7) of this rule. The
director may specify an alternative length of time
during which the owner or operator shall demon-
strate that the contamnination has not exceeded
the ground water protection standard(s) taking
into account the following considerations:

(i) Extent and concentration of the contamrna—
tron
(i) Behavior charactenstros of the contamina-
tion in the ground water,;

(iii) Accuracy of monitoring or modeling tech-
niques, including any seasonal, meteorological,
or other environmental variabilities that may af-
fect the accuracy; and

(iv) Characteristics of the ground water; and

(c) All actions required to complete the cor-
rective measure have been satisfied.

(16) Certification corrective measures com-
pleted. Upon completion of the corrective mea-
sure, the owner or operator shall certify within
fourteen days to the director that the corrective
measure has been completed in compliance
with paragraph (F)(15) of this rule. The certifica-
tion shall be signed by the owner or operator
and a qualified ground water scientist.

(Effective June 1, 1984)
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Appendix |

Compound! : CAS RN?
TY ANHITIONY c1oviierierieteeieceri e eree st ree s s s s s s e se e eneans eeeoreeareeteeeeeraans . See Note 3
2) AISENIC .vvveeneieere et erteeeereereteeraevieasieetbae e aeabeeaseentee e b b rneiraeans .See Note 3
3) Barium ... Ceterreereenyeee st rate e b e ke e st eare st ene ke se s bR e bt st e RS et a e e g a s e et e e bt eesents See-Note 3
4) BErylliUm...coitcreiciii e See Note 3
5) CadmiUmi...ccceereeeeeeririrerreeeeerereesiassesiesres e sesneseeeeesens e See Note 3
6) CRIOMILIT ....veeereeterireetete sttt sr b aen s et eb s bbb e s s s e snsteanensseneesones . See Note 3
T) COBAMI ...ttt ettt et et e e b et et se s eanatn See Note 3
B) COPPEN «.veveistitisis st eeerernens See Note 3
0) LBAA ...iviivee ettt st OO SRR ~.. See Note 3
FO) NICKE! ..veeeerecteetecrvesre et sea st asa e e e e et eerrenns See Note 3
11) Selenium.....ccvrnrrireeneeneene eererrrarrsiervrtaneeeareraenrreen e reeree e es et saee e ans v See Note 3
12) SIVET o e :  See Note 3
13) Thallium....... rerenrrrreaaas N eeerteneerseasbresetibeaeaateaihee et beeaeraeaete e b be st rrrestonnaas .. See Note 3
14) Vanadium ...cccovecevervevcennninniins et eneeneennes Hereierreretrte s et e e e rae et e raeranas . See Note 3
TB) ZINC oottt ettt ettt b e st e e e sbeshe e sne s e nrenes Yevreenereeeens e See Note 3
TB) ACBIONE icvivrierreeireetee et e nteita st oren s sresbe s st sasan e b e e ne eeeeeerrenn 67-64-1
T7) ACTYIONIHIIIB ...vve vttt ettt e e st et e e e e e see e s seeestessanesbransssesassabeesns 107-13-1
TB) BENZENE ..ottt e v et e et e e e 71-43-2
18) Bromocholoromethane ......c...veevuiieieoeneiininreeere et e s . 74-97-5
20) Bromodichloromethane......... e oottt st et er ettt et ota e st nreeon " 75-27-4
.21) Bromoform; Tribromomethane : Lo _ -75-25-2
22) Carbon disulfide.......... BSOSO SOOUROU v 75-15-0
23) Carbon tetrachloride ............. Hereverer e rest s e et srieenasrnen reneereesrente e vetetraerte s e rarannae 56-23-5
24) ChIOIODENZENE ....coeviceeeeeerviereee s eee e enesee s et e e e naae et e s 108-90-7
25) Chioroethane; Ethyl Chloride .........ccoveiuivnrerrecnneen. feereerrerterattaressanr e tae e se e e nnarens 75-00-3
26) Chloroform Trichloromethane ........cocceciieeicrinineer e e e evrreene 67-66-3
27) Dibromochloromethane; ChlorodibromomEthane ... SR 124-48-1
28) 1,2-Dibromo-3-chloropropane; DBDP .....c.cccevveienenreeninerceenienn, e 96-12-8
29) 1,2-Dibromomethane; Ethylene dibromide; EDB feeennd 106-93-4
30) o-Dichlorobenzene; 1,2-Dichlorobenzene ........o.cvvcvveieecvenivnnnnnns e ereeeeen s 95-50-1
31) p-Dichiorobenzene; 1,4-Dichlorobenzene.................... eereerreerennens e, 106-46-7
32) trans-1,4-Dichloro-2-butene ........ LR i eteenreer ettt aennea e reennd T 110-57-6
33) 1,1-Dichloroethane; Ethylidene chloride.......ocvrvvivcvee e, 75-34-3
34) 1,2-Dichloroethane; Ethylidene dichloride............... ertrenree e st rteeeeneeasheesaneesrane - 107-06-2

35) 1,1-Dichloroethylene; 1,1-Dichloroethane; : o
- Vinylidene chloride .......cceeinerienveinneecceie e ettt r e ee e 75-35-4
36) cis-1,2-Dichloroethylene; cis-1 2-Dtch|oro-ethene....................‘.......-....~ ...... e, 156-59-2
37) trans-1,2-Dichloroethylene; trans-1,2-Dichloro-ethene........ccccevntivnnriiniionnnanis 156-60-5
38) 1,2-Dichloropropane; Propylerie dlchlonde.........‘.........................; ........................ -78-87-5
39) cis-1,3-DIChIOTOPIOPENE ...eveiiriiriir et ee et e s sve e daae e e ssesanens 10061-01-5
40) trans-1,3-DIChlOrOPrOPENE ...c.cvcvvevecrcie ettt issesss s safan e s e b tens 10061-02-6
41) Ethylbenzene. ... vveeeeeeerenereivereserennnnns ettt b e s 100-41-4
42y 2-Hexanone (Methy! buty! ketone) ' “ 591 78-6
43) Methyl bromide; Bromomethane ............cceveeevermveervnseessossesseenans e 74-83-9
44) Methy! chloride; Chloromethane..........ccoiciniinei et $ 74-87-3
45) Methylene brormide; DIDrOMOMELNANE .......vveerveeeeeereereeereeseeseeseeseesseesssereesesens - 74-95-3
46) Methylene chloride; Dichloromethane .................. i edienere s [ SRR . - 75-09-2
47) Methyl ethy! ketone; MEK; 2-BULANONE ......ccocirererienciinreeiinceni e 78-93-3
48) Methyl iodine; Idomethane ........cccevvvveeeeeiveeeeeene e e ' 74-88-4
X ; 108-10-1

49) 4-Methyl-2-pentanone; Methyl |sobutyi ketone
BO) SEYTBNE ..vevtiimeiiecieieiererit ettt e bbbt s nes 100-42-5
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Compound' : o CAS BNz
51) 1,1,1,2-Tetrachloroethane .....ccoccvvvireriir ettt e sees s srs e s at e ns 630-20-6
52) 1,1,2,2-TetrachlorOthane ..c..cooeeveereivereee et ssne e e rrerree . e 79 34-5
53) Tetrachloroethylene; Tetrachloroethene; _ ) ’
PerchlorOBtNYIENE ....c.ovvveeeeeeeeeceee et b e enveens rereerenrenrens T 127-18-4
BAY TOIUBNIG ....veereveeeeece et caee et et vessestas s eseseses et e s sse s etsee e sessesseemtseaesa bt e sabes st an s e nasena 108-88-3
" 55) 1,1,1-Trichloroethane; MethylChIOroformm .....coveevriiii e e e 71-55-8
56) 1,1,2-TrichlOrOBINANE .....covee it e e st st e . 79-00-5
57) Trichloroethylene; Trichloroethene.......coccceevrvireiriecre e e 79-01-6
58) Trichlorofiouromethane; CFC-11 .o it ses e e 75-69-4
58) 1,2,3-TriChlOrOprOPaNE.......eevvrerereer et eere et aesenesenesnresstesnan e sssaannen . 96-18-4
B0) VINY! GCETIALE....cciiccieiicrrere sttt sttt st sar e sree e e aeas 108-05-4
B71) VINY] ChIORAE ..o et e bae e e e st a e et a s . 75-01-4

B2) XYIBNES .vivvviitreiereieieieecetrescreserresseteasasteasbedaeessarassnenesasresssnessraesneeassnnsanranres U See Note 4
63) Ammonia . . ,
64) Chioride

65) Sodium

66) Chemical oxygen demand

67) Temperature .

68) pH

69) Specific conductance

70) Total dissolved solids

71) Total alkalinity

72) Nitrate-nitrite

73) Sulfate

74) Magnesium

75) Calcium

76) Potassium

77) Turbidity

78) lron

79) Manganese :

Note 1. Common names are those. w:dely used in government regulatlons scientific publications,
and commerce; synonyms exist for many chemicals. .

Note 2. Chemical Abstract Service registry number.

Note 3. Analysis for these compounds shall be representative of the qualvty background ground
water that has not been affected by past or present operations at the industrial waste landfill facility
and representative of the quality of ground water passmg dlrectly downgradient of the limits of solid
waste placement.

Note 4. Xylene (total): This entry includes o—Xylene (CAS RN 96-47-8), m-Xylene (CAS RN 108-
38-3), p-Xylene (CAS RN 106-42-3), and unspecified Xylenes (Dimethylbenzenes) (CAS RN 1330-
20-7).
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Appendix II :
Compound! : . 'CASRN:
1) Acenaphthene; 1,2-Dihydroacenaphthylene ............occeenveiiveeeemeienn. SRR "~ 83-329 ¢
2) ACENAPIINYIENE ..ot eres s et 208-96-8
3) Acetone; 2—Propanone ...................................... ervesreeeteeeenre e e e et e e e et e teethe s eane 67-64-1
A) ANTRTAGENE ...ttt b e s 120-12.7
5) ANIMIONY oottt s bbb . seenoteld &
B) AISEINIC .ovvvericrierie sttt sttt s bt e sa s e rereeron seenote 3
TY BAIUM oottt sttt et et st s e moeessora e msinsasestens e see note 3 |
B) BENZENE ...ttt e b e 71-43-2 -
0) BENZO[BIDYIBNE . .cveetieicrreetce sttt ere st e s be e e brebe s sesbe e ean et e aen s 50-32-8
10) Beryllium............... ettt e st s st aneae b sae b e b sene s teet ettt etare e "seenote 3 -
11) alpha-BHC; 1,2,3,4,5,6-Hexachlorocyclohexane, : P
(1a,2a8,3b,4a,5b,6B) ‘819-84 g -
12) beta-BHC; 1,2,3,4,5,6-Hexachlorocyclohexane, §o
(1a,2b,3a,4b,5a,6b) 310. 85 74
13) delta-BHC; 1,2,3,4,5,6- Hexach!orocyclohexane e ]
(1a,2a,3a,4b,5a,6b) 319-86 34' ~
14) gamma-BHC; Lindane; 1,2,3,4,5,6- Hexachlorocyclohexane, ‘
(1a,2a,3B,4a,5a,6B)
15) bis(2-Chioroethyl) ether; Dichloroethy! ether;
1,1-0xXybiS[2-ChlOrOethane].........cveeeiveeeeiieeneceiets et csva e e s e er s
16) bis-(2-Chloro-1-methylethyl) ether; 2,2'-Dichloro
diisopropyl ether; DCIP; 2,2-oxybis[1-Chloro propane]......cc.ccovreveisievvvninennnn,
17) bis(2-Ethylhexyl) phthalate; 1,2-Benzenedicarboxylic
acid, bis(2-Ethylhexyl) @SIBr ... e
18) Bromodichloromethane; Dibromochloromethane........c.cceccivoiiniiinvcnvninneenne, '
19) Bromoform; Tribromomethane ........cviveevien et e sseesesaee e
20) Butyl benzyl phthalate; Benzyl Butyl Phthalate; ,
1,2- Benzenedlcarboxyhc acid, buty| phenylmethyl ester ..................................
21) Cadmitum .. S et s :
22) Carbon disulfide il e ;
23) Carbon tetrachloride; Tetrachloromethane. ...t
'24) Chilordane; 1,2,4,5,6,8,8-octochioro-2,3,3a,4,7,7a- -
hexahydro-4,7-Methano-1H-indene......... eereerierennes heveerrraesnreerarereareessraanranins I :
25) Chlorobenzene ........icciveereeereenieeseverscveassenneraenens JESTN Leeresrresrernaene e 108-90-7:" .
26) p-Chloro-m-cresol; 4-Chloro-3- methylphenol ........................................................ 59-50-7 i
27) Chloroethane Ethyl chloride.......cccccivennrrieccereneenine eveeeend reerreneasreenareans ieveerenis 75-00-3 .-,
28) Chioroform; TrichIOrOMEthENE ...ov.....ovveeeeeeee e YO 67-66-3 '
29) 2-ChlOrOphenOl......couuiviiiicirci e e 95-57-8
B0) CRIOMIUM .. eveeseeoer et sesenseens SR Total .-
BT) CHIYSENE c.eoiiiirirec e e s s e bt e 218-01-8 i
B2) CODAI.......oecvescvereiasesssessiessis s sse e s esss st s aes e sss st Total -
BB) COPPET cv.vvverieisiteeteete s sses s bs st tres bt e tes et s e bs bttt a bt n e Total »
34) m-Cresol; 3-methylphenol......c.....oceevvernieninnnnn. U OTOUURRTPR 108-39-4
35) o-Cresol; 2-methylphenot................ SO OO UOTEUTURTSUPRROTRUIOUR '95-48-7
36) p-Cresol; 4-methyIPhenol.......c.ocvevvrervceenreeeseeeses e TR 106-44-5
37) CYANIE ..ot ettt 57-12-5 .
38) 2,4-D; 2,4-Dichlorophenoxyacetic ACId .........ccvvwrerreerierrrrereriessseerses s sneseee 94-75-7
39) 4,4'-DDD; 1,1'-(2,2-Dichloroethylidene)bis '
[4-ChIOTODENZENE].....vvivviterieeiectetiee s eseesse st ress e st s s 72-54-8 .
40) 4,4-DDE; 1,1'-(2,2- Dnchloroethyenyhdene)brs
" [4-ChIOTODENZENE].c..vviecveeeeeteres et ess ettt 72-55-9 E
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Compound’ ) CAS RN2
41) 4,4'-DDT; 1,1'+(2,2,2-Trichloroethylidene)bis ,
[4-chlorobenzene]......cooveeiiciccerenveeenenn reererreerete st rebereriteearee s reenenans rreerrerias 50 29-3
42) Dibromocholormethane; Chlorodibromomethane .......ccccoeceeeeciiieveccceenenier e - 124-48-1
43) Di-n-butyl phthalate; 1,2-Benzenedicarboxylic ’ ,
acid dibutyl BSIEI ..c.eeiiiiiier e Veereeereeennnennestesiaiieesreesnennans - .84-74-2
44) o-Dichiorobenzene; 1,2-Dichlorobenzene 85-50-1
45) m-Dichlorobenzene; 1,3-Dichiorobenzene 541-73-1
8) p-Dichlorobenzene; 1,4-Dichiorobenzene 106-46-7
7) Dichlorodifluoromethane; CFC 12 ......vviciiiiivceicee e ernre e s ene et 75-71-8
8) 1,1-Dichloroethane; Ethylidene chloride........uiveeeccieecciienceecrerr e e - 75-34-3
49) 1,2-Dichloroethane; Ethylene dichloride.......cccocovrrerincncei e, 107-06-2
50) 1,1-Dichloroethylene; 1,1-Dichloroethene; e
Vinylidene chloride .......ccoovvvvneiincice e SR UURTUUPR Heveieeiveeraeserearenas 75-35-4 -
51) trans-1,2-Dichloroethylene; trans-1,2-Dichioro S
BHNBME oottt sr e sve s s sa b tessa st nne e assesrsssrsrensensnnnnemes - 15B-B0-5
52) 2,4-DiChIOrOPhEN0L ... ettt ee s esse e sest e s saesressnne s sessesananesebanns 120-83-2
53) 1,2-Dichloropropane; Propylene dichloride. ..., 78-87-5
54) Dieldrin; 3,4,5,6,8,9-Hexachloro-1a,2,2a,3,6,6a, Voo S
' 7,7a-octahydro-2,7:3,6-dimethanonaphthalene
[2,3-bloxirene, (laa,2b,2aa,3B,68,6aa,7B,7aa) . 60-57-14
55) Diethy! phthalate; 1,2-Benzenedicarboxylic . . . ol
acid, diethyl ST ..ot e 84-66-2
56) 2,4-Dimethylphenol; m-Xylenol ..........ocoeevivrcnnane e el vt e s 105-67-9
57) Dimethyl phthalate; 1,2- Benzened:carboxyhc _ .
" acid, DIMethyl @SIBI .....cccveiiiieeereee et se e e eerereaeees S 131-11-3
58) 4,6-Dinitro-o-cresol; 4,6-Dinitro-2-methylphenol; : ’ ' .
2-methyl-4,8-dINIrOPREN0L ......cocvverereere e reeereeerr s s ersens s srensnseeresesvs . 534-52-1
59) Di-n-octyl phthalate; 1,2-Benzenedicarboxylic’ ' e T
acid, DIOCIY! BSIeT .c...iiiriecii ettt SO ¢ 117-84-0
60) Endosulfan |; 6,7,8,9,10,10-Hexachloro-1,5,5a,6,9, . '
9a-hexahydro-6,9-methano-2,4,3-benzodioxa thiepin, 3-oxide .......cccevevcveneenn. 959-08-8

61) Endosulfan II; 6,7,8,9,10,10-Hexachloro-1,5,5a,6,9,
‘9a-hexahydro-6,9-methano-2,4,3-benzodioxathiepin, , : :
3-oxide (3a,5a3,6b,9b,9aa) . - 33213-65-94

62) Endrin; 3,4,5,6,9,9,-Hexachloro-1a,2,2a,3,6,6a,7,7a- S s
octahydro-2,7:3,6-dimethanonaphth[2,3-

bloxirene, (laa,2B,2aB8,32,62,6aB8,78,788) ........cccovierererereneninns reereieera———————. - 712-20-84
63) EthylDenZeNe . ..ccoveeiciiic e e 100-41-4
B4) FIOUrANTNENE .vviiiieeiii ittt cc et cee s s st ae et e s sae b e s e s basseisaesssnanes . 206-44-0
65). Flourene; SH-FIOUIBNE .......covvieieeiieiterieecerieesesaesereseeesecsaieesnaaraaesresassesesesseessnssenas 86-73-7
66) Heptachior; 1,4,5,6,7,8,8-Heptachloro-3a,4,7, 7a- ' ' .

tétrahydro-4,7-methano-1H-INdENe .........cccovvevverveerverrenreeenniens ST e 76-44-8
67) Heptachlor epoxide; 2,3,4,5,6,7,7-Heptachioro-1a,1b, : : .

. 5,5a,6,6a-hexahydro-2,5-methano-2H-indeno

.[1,2-bloxirene, (1aa,1bB,2a,5a,5a8,68,628)........c.ccoceceereverrencnne. reeertateere s 1024-57-34
B8) HeXacChlOTODENZENE ......covveirieieeeeesteete ettt seseessnesrersee e seesenss ' 118-74-1
69) Hexachlorobutadiene; 1,1,2,3,4,4- Hexach!oro—1 3~ . .

DULBAIENE ...t sra et e san e et b arae st s s nes s rananes s e nnse e - 87-68-3
70) Hexachlorocyclopentadiene; 1,2,3,4,5,5-Hexachloro- _ . '

1,3-Cyciopentadiene .......ccooeiivviiiennniiice s vt 77-47-4
71) HexaChloroethane ........ccveveeveeie et cveee st ssreseee s e e s e e resneassnebeereens eereanes © 67-72-1
72) 2-Hexanone; Methyl DUt KEIONE .......covverieiee ettt e en e e 591-78-6

2SN =Y Lo [ SO S OO OO ORI et Total
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Compound! ' CASRN:
TAY MEBICUTY ..vueteteieteeencesieescrss v ss et sbs s sessesee e dnnsasnerans bsnensnssibebesene socnnans ' Total .
75) Methoxychior; 1,1'-(2,2,2-Trichloroethylidene) bis : o
“[4:methoXybenzene] .........cccevvrnieeninninniininnnne. et e 72-43.5 .
6) Methyl chioride; Chloromethane.......c.ccccevrveeviiririciie e : 74-87.3 -
77) Methyl ethyl ketone; MEK; 2-BULANONE ....cccvvevriiiercrerreee e e 78-93-3
78) 4-Methyl-2-pentanone; Methy! isobutyl Ketone.......eceveeveeeircenneninnrre e, 108-10-1 =
9) Methylene chioride; DIChIOrOMEIhANE .......ocoveeverieerieiees e e rereese et e 75-00:2
B0) NAPHhAIENE ...ceve ettt et e s s s S 91-20-3 -
B1) NICKEI w.cvvvvveevveeeeeeeeesosveesses st sss st sssss s rveeeternenn s s see note 3 -
82) Nitrobenzene..........ccccovvvenvereverenac, et eveeere e e e eaiaereas eenereeerrereeeaenreenr e enrine 98-95.3
83) 0-NHrOPhenol; 2-NITOPRENO!.......e.veeeeecreceeeeeeeeeseeseereseeeereesssseseeesensessressesees s 88-75.5
84) p-Nitrophenol; 4-Nitrophenol ...........covevvevniverrerecerrinnns evereer et e et ensre s eaeas : 100-02-7
'85) N-Nitrosodiphenylamine; N-nitroso-N-phenyl i
DENZENAMING 1oviivvicviciic et ee e e s st e esreeetreeb b aeseeaasssssesessees sassersseesssnseinn 86-30-6
86) Pentachlorophenol ............ e e 87-86-5 -
87) PRENANTIIENE ......oviieiciii ittt bbb s 85-01-8 !
BB) PRENOL .ottt vt e et e e e st ee v srae st e s et bbb e b b besnee s e reernseesbnnansen - 108-95:2 -

89) Polychlorinated biphenyls; PCBs; Aroclors; -

1,1'-Biphenyl, chioro denvatsves .................. irieererresiansaiesstraaerraanaesarenianntre s aanre g
90) PYTENE vt es e ettt h v ettt e e e 129-00-0 =
G1) SEIBNIUM . v.oeitevieerereeerere et b e ss et sbeessresssetebereseens FOTTUR feeininlo. 566 NOtE 3
O2):SIVET ..t s e s see note 3
93) Silvex; 2,4,5-TP; 24245 Tnchlorophenoxy)Propanonc : . o
BCI ot e e e e e st e e Db eanad 93-72-1
94) Styrene; Ethenylbenzene ...ttt 100-42-5
95) SUIIE ..ottt el reeee et nes ettt 18496-25-8.
96) 1,1,2,2-Tetrachloroethane.....cccooe oot i hereerrhreee s eeaan - 79-34-5
97) Tetrachloroethylene; Tetrachloroethene; : : SE
o PerchlorOBthYIBNE «..c.cveeee e 127-18-4.
98) THAMUM ..ot s et e es et es s sene s sasn e vceeserens see note.3
0] TN tterieeiierereecee s crerereesess reas s beess e aes frrneessivrenaneeiiueseasseetasreas s beseernr e s rbebbesernnteenne see note 3,
100) Toluene; Methylbenzene . 108-88-3'

101) TOXAPHENE .coivivriceiiieieee e el
102) 1,2,4-Trichlorobenzene
1083) 1,1,1-Trichloroethane; Methylchloroform

. seenote 7

see note 8
120-82-1
C 71556 ¢

104) 1,1,2-Trichloroethane ........c.cccoveeereevseee e, : 79-00-5
105) Trichioroethylene; Trichloroethene......ccccccviii i, . 79-016 ¢
106) Trichlorofluoromethane; CFC-11......oovrireirrreree et : 75-69-4 .
107) 2,4,8-TrChIOTOPRENO! ......ooverieeiiriirceeeere e ee st enets et eaenns - 88-06-2 -
108) Vanaditm ... e s et SegNOE 3 C
109) Vinyl acetate; Acetic acid, Ethenyl ester . eeeedrenend 108-05-4- -
110) Vinyl chloride; Chloroethene..........coceevevivevnvevericrans 75-01-4 .
111) Xylene (Total); Dimethylbenzene ..........cccccceveeninn see note 9
112) Zinc ....... ST RO OY U UPRUU ST SRR e see note 3 °

Note 1: Common names are those widely used in government reguilation, SClent!flc publ:catlons. g
and commerce; synonyms exist for many chemicals. ‘
Note 2: Chemical Abstract Service registry number. Where “Total” is entered all species in ground
water that contain this element are included. :
Note 3: Analysis for these compounds shall be representative of the quahty background QFOU”d
water that has not been affected By past or present operations at the industrial waste lanidfill facility
and representative of the quality of ground water passing dsreotly downgradlent of the limits of solld

waste placement.
Note 4: When numbers and Ietters appear in this form at the end of a chemical name, i.€-
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" u HH, 0

(1a, 4a 4aB,5a,8a,8aB), the following apphes = small case "a"; "a" (italic) = a!pha' "b“ = small
case "b"; and "B" (italic) = beta.
Note 5: CAS No. 108-60-1. This substance’is’ oﬁen called bls(2~ChIorOtsopropyI) gther, the name
" Chemical Abstracts Service applies to its commermal isomer, Propane 2 2"—oxybls[ -chloro- (CAS
RN 39638-32-9).
Note 6: Chlordane: Th:s entry :ncludes alpha—chlordane (CAS RN 5103-71 -9), beta—chlordane
- (CAS RN 5103-74-2), gamma-chlordane (CAS RN 5566-34-7), and constituents of chlordane (CAN
RN 54-74-9 and CAS RN 12789-03-06).
" .Note 7: Polyehlorinated biphenols (CAS RN 1336-36-3); This category contains congener chemi-
cals, including constituents of Aroclor 1016 (CAS RN 12674-11-2), Aroclor 1221 (CAS RN "11104-
28-2), Aroclor 1232 (CAS RN 11141-16-5), Aroclor 1242 (CAS RN 53469-21-9), Aroclor 1248 (CAS
RN 12672-29-6), Aroclor 1254 (CAS RN 11097-68-1), and Aroclor-1260 (CAS RN 11096-82-5).
Note 8: Toxaphene: This entry includes congener chemlcals contamed in technlcal toxaphene
(CAS RN 8001-35-2, i.e., chiorinated camphene. :
- Note 9: Xylene (total): This entry includes o-xylene (CAS RN 96- 47—6) -xylene (CAS RN 108-
38-3), p-xylene (CAS RN 106-42-3), and unspecified xylenes (dimethylbenzenes) (CAS RN 1330-

20-7).
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ATTACHMENT C

INTEGRATED SURVEILLANCE AND MAINTENANCE PLAN FOR THE
PORTSMOUTH GASEOUS DIFFUSSION PLANT, PIKETON, OHIO
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