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

I. JURISDICTION 

These Director's Final Findings and Orders ("Orders") are issued to the U.S. 
Department of Energy (" DOE") and Fluor-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). 

II. 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 VII of the Con~ent pecree, 'and requirements of. the,Administrative 
-Order:b. y Conse.nt'in.Qrd.~r .. to avoid'dup.licati.on of effort, and efficiently.p.erform 
-'sitewide ground water monitoring and surVeillance and n1,aintenance 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. 

III. 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 DOE'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 responsible 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, exceptas 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 land 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 ("0AC") rule 3745-50-
10]., 

"C. "IGWMP;': shaHmeanthe Integrated Ground Water Monitoring plan, as approved 
~by :OhioE:PA, and which ,is attached to these Orders 'as Attachment B. 

D. Itparty" shall mean Respondent DOE, Respondent FBP i or the Ohio 
Environmental Protection Agency ("0hio EPA" or II 0 EPA"). "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 Plan") 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 (0&0) 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, PQRTS 'commenced operations in: 1954., PORTS operations are located on a 
15.1 square kilometer (3,777 acres) parcel 'of federally owned land. Several rura.1 
communities lie within a few kilometers of PORTS. 

3. Respondent FBP is a limited liability company incorporated in the state of OhiQ, 
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 Ohio 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 radioactive 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 perm~t does not address ground water monitoring requirements. 

9. .On June 30,1989, Ohio EPA recei~edfinal auth()rizationfrom~.S.EPAto 
. administer the. hazardous waste program' in Ohio; sqch ~uthorization ih,~ILides 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 VII 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 VII and VIII 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 VII 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 Cons~nt 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 Ohio 
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, 
November6, 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 accordan~e 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 37 45~29-01 (8) defines an "industrial solid waste landfill facility" as· a 
sanitary landfiU facility wryich 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 landfill 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 SVvDFs 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, 1999. 

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 RCRAICERCLA 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 will 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. 
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'2. The Respondents are hereby exempted from compiyingwith 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 VII of the Consent Decree, except as 
provided bel()w. 

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 below. 

4. The Respondents are hereby exempted from complying with GAC rule 3745-30-
08-(C)(8) for the X-735S 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 ex~empted from complying with OAC rule 37 45-54-
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-
-9:~(G) for the following HWMUs: X-231 Bj X-701 C,X-740, X-701B, X-230J7, :><-616, X-
735N j and X-749. 

9. The Respondents are hereby exempted frQm complying with OAC rule 37 45-55~ 
12(A)(1) for thefollowing HWMUs: X-230J7, X-701 C, X-744Y, X-231 B, and X-701 B, 
provided that the CMS/CMls 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-701 C, X-744Y, X-2318, and X-701 8, 
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-231 B, X-701 C, X-701 B, 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 
Workplan, which includes the Operation & Maintenance Plan, in accordance with the 
schedule approved pursuant to the Consent Decree and for the HWMUs X-231 B, X-
701 C, X-701 8, X-230J7 and X-744Y the Operation & Maintenance Plan must include 
the substantive requirements contained in OAC rule 3745-55-18 (8) 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 (2D) 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 lndustrialSolid Waste Landfill and X-
7 49S(also known as the Low ~evel 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. 

ii. For HWMUs X-616, X749N, and X-735N the S&M Plan 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. 

iii. For ariyother 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 Plan. 

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. 

VII. AMENDMENT OF ATTACHMENTS 

1. Amendment of the IGWMP (Attachment 8) or the S&M Plan (Attachment C): 

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

b. In the event that Respondents identify a need to amend the approvedlGWMP 
or approved S&MPlan, Respondents shall subiTlit 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. In the 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 receiptof 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 OhioEPA,Respondents shall implement the approved plan in 
accordance with the schedule approved pursuant to the Consent Decree. 

VIII. 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 

IX. NOTICE 

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

Ohio EPA: 

and 

Ohio Environmental Protection Agency 
Southeast District Office 
Division of Emergency & Remedial Response 
Attn: Project Manager 
2195 Front Street 
Logan, Ohio 43138 e 

Ohio Environmental Protection Agency 
. Division of Hazardous Waste Manag'~ment 
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. 

XI. 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 Ohio 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 Ohio 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 law 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 actionsthat Ohio EPA may 
seek to require of the Respondents. Nothing in these Orders shallbe'construed asa 
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. 

XII. 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. 

XIII. 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: 

IT IS SO AGREED: 

Printed Name 

Date 

Date: tl/-rltl , 

l 

---------------~~~~~---------------------------
Date: \ ~~. 1..\l \) 

Printed Name 



ATTACfIMENT A 

Unit Name Description Quadrant Unit Type for Unit Type (or 
Groundwater S&M Activities 
Monitorine 

X-231B* Oil Biodegradation Plot QuadraIitI HWMU Corrective Action 

X-744Y* Storage Yard QuadrarttU HWMU Corrective Action 

X-230J7* Holding Pond Quadrant II HWMU Corrective Action 

X-701B* Holding.Pond Quadtant.ll HWMU Corrective Action 

X-701C* NeutralizatioliPit Quadrantn HWMU Corrective Action 

X-740*a Waste Oil Handling Quadrantm HWMU\Corrective HWMU (soils only) 
Facllity Action 

X-616** Chromium Sludge Lagoon Quadrantm HWMU HWMU 

X .. 749N** Landfill Quadrant I HWMU HWMU 

X-749 S*** Landfill Quadrant I HWMU SwnF 

X-73SN** Landfill Quadrant.lV SWDF HWMU 

X-735 S*** Landfill Quadrant IV SWDF SWDF 

X-749A*** Landfill Quadrant I SWOF SWDP 

* HWMUs to be ~d4ressed under the ReRA Correctiye Action\CERCLA Process. These units are addressed under 
the sched1.ile for completion of remedlaLactivityat the site. 

.) '. . 
, . . - . . - ~ ~ . ". . -

*a HWMU closed iua~c~rdance wiili approved closu;re plahfor soils only. GroUtidwatertol:>eaddIessed under Rru 
CorreCtive Action\CERCLAPtocess: . 

** HWMUsclosed inaccordemce with approved closure plans and are considered to be in post closure groundwater 
monitoring. Continued groundwater monitoring to be conducted as part oftheIGWMP. 

*** sWDF closed in accordance with approved closure plans. Continued groundwater monitoring to be conducted as 
. part oftheIGWMP. 
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1. INTRODUCTION 
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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 (lGWMP) 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), 

• 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 of2001 through fourth quarter of2001), 
• October 200 1 (effective the first quarter of 2002 through fourth quarter of 2002), 
• October 2002 (effective the first quarter of2003 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 
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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 evaluatiOIi 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 IGWMPbeginning in the calendar 
quarter following Ohio EPA approval, except for changes that have been previously approved by Ohio 
EP A 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 
quadrants 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 
• Closure Plan for the X-230J7 Holding Pond 
• Closure Plan for the X-231B Oil Biodegradation Plot 
• X-231 B Oil Biodegradation Plot Closure Options Study 
• X-231B Technology Demonstration Assessment Report 
• X-231B Consolidated Closure Plan 
• Decision Document for the X-611A Lime Sludge Lagoons 
• Closure Plan for the X-616 Surface Impoundments 
• Post Closure Plan for the X-616 Surface Impoundments 
• Closure Plan for the X -701 B Holding Pond and Sludge Containment Ponds 
• X-701B Technology Demonstration Assessment Report 
• Consolidated Closure Plan for the X-701B Holding Pond and Sludge Containment Ponds 
• Closure Plan for the X-735 Landfill (Northern Portion) 
• Final Closure/Post Closure Plan for the X-735 Industrial Solid Waste Landfill 
• Closure Plan for the X-749 Contaminated Materials Disposal Facility, Northern Portion 
• Closure Plan for the X-749 Contaminated Materials Disposal Facility, Southern Portion 
• Interim Remedial Measures Plan for the X-749 
• Closure Plan for the X-749A Classified Materials Disposal Facility 
• Interim Measures Plan for the Peter Kiewit Landfill 
• Peter Kiewit Landfill Cleanup Alternatives Study/Corrective Measures Study (CAS/CMS) 
• 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 iri 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: 

• X-120 Old Training Facility(Quadrant I) 
• Quadrant I Groundwater Investigative Area [includes theX-231B volatile organic compound (VOC) 

plume], also known as the Five-Unit Area 
• Quadrant II Groundwater Investigative Area, also known as the Seven-Unit Area 
• X -7 40 Waste Oil Handling Facility (Quadrant III) 

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

• X-749 Contaminated Materials Disposal Facility (Quadrant I) 
• Peter Kiewit (PK) Landfill (Quadrant I) 
• X-749A Classified Materials Landfill (Quadrant 1) 
• X-6IIA Former Lime Sludge Lagoons (Quadrant IV) 
• X-734 Old Sanitary Landfill (Quadrant IV) 
• X-734A&B Construction Spoils Landfills (Quadrant IV) 
• X -735 Landfill (Quadrant IV) 

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 I 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 ofOAC 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 1996c, DOE 1996d, and DOE 
1996e), 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 1996c, 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: 

• wells are at plume margins, 
• concentrations are changing, 
• flow velocities are high, 
• parameters are detected that are mobile in groundwater, or 
• 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, 
• 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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• 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 ofn<?t 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 welles), 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 EP A 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 
quadrants, 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 
anomaiies 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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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 ArealX.;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 
FACILITYIPK 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. Anassessment 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 comer of X-749, and subsurface groundwater drains on the northern half of the east side 
and the southwest comer, 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-EW05G and X749-EW06G) 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-EWOIG, 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-EW07G, X749-EW08G, and 
X749-EW09G) were installed within the X-7491X-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 up gradient 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, bum pit, and trash area during the 
construction of PORTS. After the initial construction, the disposal site was operated as a sanitary l~mdfill 
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, 

• a landfill 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 theX-749lPeter 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-120IPK 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 
EP A 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-I. 
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 

4-5 



DOEIPPPO/03-0032&D4 
September 2010 

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-I 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-I 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-I 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 

AtX-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-I20, so 
plume monitoring is performed. Wells in the northwestern portion of the monitoring area provide this 
plume monitoring (see Table A-I, Figure A-I, 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-IOG, PK-llG, 
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-I 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 -7 49 
groundwater plume. However, monitoring of groundwater for the entire X-7491X-120IPK 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-120IPK Landfill will be prepared and submitted 
annually to the Ohio EPA by April 1, as part of the annual Groundwater Monitoring Report. 

4.2 QUADRANT I GROUNDWATER INVESTIGATIVE AREAIX-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 I Groundwater Investigative 
Area/X -7 49 A Classified Materials Disposal Facility. The integrated monitoring program, including all 
well names, monitoring frequencies, and parameters for the Quadrant I 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 I 
Gr<?undwater 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 I Groundwater Investigative Area 

During the RFI of Quadrant I, VOC contamination (primarily TCE) of the groundwater was detected 
in the Quadrant I Groundwater Investigative 1\rea. A number of potential sources for groundwater 
contamination in this area were investigated during the RFI including X-231A Southeast Oil 
Biodegradation Plot, X-23lB 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 Oil Biodegradation 
Plot was not operated as a RCRA regulated land treatment unit. 

The X-231B Southwest Oil 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 I Groundwater Investigative Area plume. 
The X-231B was the only unit within the Quadrant I 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. 

4-8 



DOEIPPPO/03-0032&D4 
September 2010 

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 I 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 I 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-23 lAIX-23 IB 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 "Galli a water-bearing zone in the Quadrant I Groundwater Investigative Area, thereby 
overestimating the predicted rate ofpl~me reduction. The possible presence ofVOC 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 ofVOCs in groundwater and shorten the length of 
time needed to remediate the groundwater plume in the Quadrant I 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-IOO 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. Available 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 I Groundwater Investigative Area and the X-749A 
Classified Materials Disposal Facility are summarized in the following sections. 

4.2.2.1 Quadrant I Groundwater Investigative Area 

There are no pre-integrated regulatory requirements for groundwater monitoring at the Quadrant I 
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 ofOAC 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 initi~ated 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-7 49 A 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 I 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 I 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 I GWMP , analytical parameters for the Quadrant I 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 I 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 I Groundwater Investigative ArealX-749A Classified Materials 
Disposal Facility. 

4.2.3.1 Quadrant I Groundwater Investigative Area 

The Quadrant I 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 I 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 -231 A and X -231 B: X231 A -01 G (downgradient), X231 A -04G (up gradient), X231 B-02G (upgradient), 
X231B-03G (downgradient), and X231B-06G (downgradient). 

Plume monitoring at the Quadrant I Groundwater Investigative Area is performed to determine the 
extent and concentration of the contamination. Although theeastem margin of the Quadrant I 
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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 I 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 I Groundwater 
Investigative ArealX-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 I 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 I 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 I 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 I Groundwater Investigative ArealX-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 I 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 il). the Annual Groundwater Monitoring Report. 
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Two groundwater AOCs are located in Quadrant II; which is in the eastern portion of the site: the 
Quadrant II 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 II, 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 II GROUNDWATER INVESTIGATIVE AREA 

The following sections contain an introduction and facility history of the Quadrant II 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 II Groundwater Investigative Area. The integrated monitoring program, including all well 
names, monitoring frequencies, and parameters for the Quadrant II 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 II 
Groundwater Investigative Area (also called the Seven-Unit Area). During the RFI of Quadrant II, VOC 
contamination (primarily TCE) of the groundwater was detected in the Quadrant II 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-70S 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 ofX-701C is included in this section. The history of the other units can 
be found in the Quadrant II RFIFinal Report (DOE 1996c). 

The X-70 1 C 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 II 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 II 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-70 1 C 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 comer of the X-720 Maintenance Building in the 
southeastern portion of the Quadrant II Groundwater Investigative Area, was removed in 1998. Removal 
of contaminated soil near the former neutralization pit was completed in 2001. 

Special sampling of well X333-0 1 G, which is approximately 650 ft north of well X705-04G (the 
northwest edge of the VOC plume in the Quadrant II Groundwater Investigative Area) was conducted in 
September 2004 and the first quarter of 2008 to determine whether the plume in the Quadrant II 
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 II 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 ofVOC 
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 II 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-70 1 C to an assessment monitoring program for 
the Quadrant II Groundwater Investigative Area. This conversion enabled monitoring of the rate of 
migration, extent, and concentration of the entire Quadrant II 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 II 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 II Groundwater Investigative Area. The majority of 
wells within this plume were only sampled during Phase I and Phase U of the Quadrant II RFl. 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 ofX-701C. 

A primary technical consideration for this area is that groundwater is being drawn into the building 
sumps at X-700 and X-70S. 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 II 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 I GWMP , 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 II Groundwater Investigative Area because metals were not consistently detected 
in the X-70 1 C 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 fbr 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 II 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-70S building sumps), emphasis is placed on assessing the plume (plume 
monitoring) rather than monitoring specific sources. 

Plume monitoring at the Quadrant II 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 II 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 II Groundwater 
Investigative Area. 

The Quadrant II 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 II 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 II. Due to groundwater extraction by the sumps in the X-70S 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 II. This upward gradient prevents migration of 
contaminants downward from the Gallia into the Berea. 

Historically, none of the Quadrant II 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 II 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-701 C 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 II 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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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-70 IB 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 II, 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 II RFI Final Report (DOE 1996c). Additional historical information specific to the X-70 1 B 
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 ofX-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'l2 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 ~as 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 uni~ 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 -701 B Holding PondlEast 
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 
EP A 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 storm water 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.l.1, a narrow TCEplume 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 
II 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 notbe identical. 

As stated in Section 5.2.l.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, ~hromium, 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 Bshow the integrated monitoring network and integrated monitoring parameters, 
respectively, for theX-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, andlor 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 -701 B 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 -701 B 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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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-7Q.IB plume. Well 
X230J7-04GA is located north ofX-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-70 IB 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 -701 B 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 III 
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Two groundwater AOCs are located in Quadrant III, 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 of28 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 V OCs. 

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 comer ofX-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 (pC ilL) (the preliminary 
remediation goal). These results are believed to be analytical anomalies. 

Table C-l 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-l 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 I 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-I09A 
Personnel Monitoring Building, and the area west of X-740 and X-I09A 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 comer 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 III RFI Phase I field investigation was conducted from June 1992 through August 
1992. The Quadrant III 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 II 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 III 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 III 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 III 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 closurelRFI sampling indicated that closure activities, or risk-based closure 
activities, of the X-740 unit were complete. Furtherinore, contamination in the soil did not indicate a 
definitive source for the groundwater contamination identified in the vicinity of the former X -7 40 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 III 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. 

6-5 



DOEIPPPO/03-0032&D4 
September 2010 

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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Three groundwater AOCs are located in Quadrant IV, which is in the northern portion of the site: 
the X-611 A 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 IV, 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-l. W ell locations are shown in Figure D-l. 

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-611 A 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 I of the Quadrant IV RFI (which included the X-611A SWMU) was conducted between 
December 1992 and April 1993. Phase II 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 thesoil cover and 
prairie habitat constructed at the X-611A Former Lime S1udge 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 0, Table D-l. 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 concentr~tions 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-l.· Table D-l 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 F005. 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 
ClosurelPost 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 &0 (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 Old 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. 

7-6 



DOEIPPPO/03-0032&D4 
September 2010 

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-l 13 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 th~ 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 I 
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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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-120IPK Landfill monitoring area), X-701B Holding Pond, and X-734 Landfills. The X-633 
Pumphouse/Cooling Towers Area (Quadrant II) and the X-533 Switchyard Area (Quadrant IV) have also 
been added to the I GWMP. 

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 I 
and II) on residual manganese concentrations in groundwater. Monitoring for manganese has been 
conducted for selected IGWMP wells in Quadrants I and II. 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-I,2-
dichloroethene and trans-l,2-dichloroethene, were detected at concentrations· below 2 micrograms per 
liter (llglL) in well X344C.:.OIG, which is south of the former facility. Based on these detections, the 
X-344C area and well X344C-OIG 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. 
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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 -7 49 Landfill and in the X -7 49 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 II 

The following special studies are in progress in Quadrant II. 

9.2.2.1 Quadrant II Groundwater Investigative Area 

In 2009, a special investigation was conducted in the Quadrant II 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 II 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 III 

A project is underway in the groundwater plume near the former X-740 Waste Oil 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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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 (Le., 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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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 mayor 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 (~S/cm) or within 50 ~S/cm for readings less than or equal to 500 
~S/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 cac 
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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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 QAlQC 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 QAlQC 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 
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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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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 Methodsfor 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 cO.mputer 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 3D-day 
notice. 

10.7.3 Evaluation ofField 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 
• Continuing calibration: results, date, and (for organics) time 
• Internal standard peak areas and retention time summaries 
• Blank: results of all associated blanks, date of run 
• Surrogates: recovery results 
• Alpha chemical tracer (yields): results 
• Spikes: results and dates 
• Spike duplicates: "results and dates 
• Laboratory duplicates (replicates): results and dates 
• 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 win nofbe included as part of the interpretation process. 
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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. 
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Parameter 
suite 
LF1 

LF2 

LF3 

LF5 

M2 

M3 

M4 

M5 

Table 1. Integrated groundwater analytical suites 
for the Portsmouth Gaseous Diffusion Plant 

Analyte 

Landfill parameters # 1 : 
Chloride 
Sulfate 
Alkalinity 
Total dissolved solids 
Total metals: Na 

Landfill parameters #2: 
Volatile organic compounds: 
v 1 parameters and the following: 1,1,1 ,2-tetrachloroethane, 1,2,3-trichloropropane, 
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Method numbera 

300 
300 
310.1 or 2320B 
SM2540 C 
6010 or 6020 

8260 

I ,2-dibromo-3-chloropropane, 1,2-dibromoethane, 1,2-dichloropropane, 2-hexanone, acrylonitrile, 
bromochloromethane, cis-l ,3-dichloropropene, dibromomethane, iodomethane, styrene, 
trans-I,3-dichloropropene, trans-l ,4-dichloro-2-butene, vinyl acetate 

Total metals: Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Ni, K, 6010 or 6020 

Se, Ag, TI, V, Zn 
Ammonia 350.2 

Chemical oxygen demand 410.l 

Nitrite/nitrate 353.2 

Landfill parameters #3: 6010 or 6020 and 
Total metals: Co, Hg, Ni 7470 (Hg) 

Landfill parameters #5: 
Chloride 300 
Sulfate 300 
Alkalinity 310.1 or 2320B 
Total dissolved solids SM2540C 
Total metals: Na 6010 or 6020 
Ammonia 350.2 
Chemical oxygen demand 410.1 
Nitrite/nitrate 353.2 

Total metals #2: Be, Cd, Cr, Mn, Ni 6010 or 6020 

Total metals #3: Cr 6010 or 6020 

Total metals #4: Be, Cr 6010 or 6020 

Total metals #5: Cd, Ni 6010 or 6020 
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Parameter 
suite 
Rl 

R2 

VI 

WQI 

IX 

Table 1. Integrated groundwater analytical suites 
for the Portsmouth Gaseous Diffusion Plant (continued) 

Analyte 

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) 

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

Volatile organic compounds #1: 
1,1, I-trichloroethane, I, I ,2,2-tetrachloroethane, 1,1 ,2-trichloroethane, 1, l-dichloroethane, 
l,l-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, chI oro benzene, chloroethane, chloroform, chloromethane, 
cis-l,2-dichloroethene, dibromochloromethane, ethylbenzene, methylene chloride, 
tetrachloroethene, toluene, trans-l,2-dichloroethene, trichloroethene, trichlorofluoromethane, vinyl 
chloride, xylenes (I ,2-dimethylbenzene and M+P xylene) 

Water quality parameters # I: 
Alkalinity 
Chloride 
Sulfate 
Total dissolved solids 

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

Method numbero 

8260 

310.1 or 2320B 
300 
300 
SM2540 C 

Various 

Field measurements taken at each well: water level, temperature, pH, dissolved oxygen, specific conductance, and turbidity. 
aSamples 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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Well ID 

PK-PL6 

PK-PL6A 

WP-03G 

WP-07G 

X749-44G 

X749-4SG 

X749-67G 

X749-97G 

X749-102G 

X749-103G 

X749-PZ04G 

X749-PZOSG 

PK-IOG 

PK-llG 

PK-14G 

PK-lSB 

PK-16G 

PK-17B 

PK-18B 

PK-19B 

PK-21B 
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Table A-I. Integrated monitoring at the X-7491X-I20/PK Landfill 

IGWMP 
IGWMP 

Location/purpose . sample 
parameters" 

frequency 
Monitors sump of groundwater collection trench for northern 

Quarterly VI-Q 
portion of the PK Landfill 

Monitors sump of groundwater collection trench for southern 
Quarterly VI-Q 

portion of the PK Landfill and east lobe of X -749 plume 

Monitors off site south of the X -7 49 plume Quarterly VI-Q, R2-B 

Monitors off site south of the X-749 plume Quarterly VI-Q, R2-B 

Monitors western edge ofX-749 South Barrier Wall Quarterly VI-Q, R2-B 

Monitors center ofX-749 South Barrier Wall Quarterly VI-Q, R2-B 

Monitors southern portion ofX-749 plume Quarterly 
VI-Q, M2-B, 

R2-B 

Monitors DOE property boundary downgradient of X-749 
Quarterly VI-Q, R2-B 

South Barrier Wall 

Monitors DOE property boundary west ofX-749 South 
Quarterly VI-Q 

Barrier Wall 

Monitors southwestern portion of monitoring area Quarterly VI-Q 

Monitors area upgradient ofX-749 South Barrier Wall Quarterly 
VI-Q,M2-B, 

R2-B 

Monitors area upgradient ofX-749 South Barrier Wall Quarterly VI-Q 

Monitors northern upgradient boundary ofX-120 plume and 
Semiannual VI-S 

west perimeter ofPK Landfill 

Monitors up gradient of boundary of PK Landfill Semiannual Vl-S, M2-B 

Monitors downgradient of the PK collection system Semiannual VI-S, M2-B 

Monitors downgradient of the PK collection system Semiannual VI-S 

Monitors downgradient of the PK collection system Semiannual Vl-S 

Monitors downgradient of the X-749 IRM collection system Semiannual VI-S, M2-B 

Monitors downgradient of the PK collection system Semiannual Vl-S 

Monitors downgradient of the X-749 IRM collection system Semiannual VI-S, M2-B 

Monitors downgradient of the X-749 IRM collection system Semiannual VI-S 
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Table A-I. Integrated monitoring at the X-749/x-120IPK Landfill (continued) 

IGWMP 
Well ID Location/purpose sample 

frequency 

STSW-lOIG Monitors southern portion ofX-749 plume Semiannual 

STSW-102G Monitors southern portion ofX-749 plume Semiannual 

WP-OIG Monitors off site south of the X -7 49 plume Semiannual 

WP-02G Monitors off site south of the X-749 plume Semiannual 

WP-04G Monitors off site south of the X -749 plume Semiannual 

WP-05G Monitors off site south of the X -749 plume Semiannual 

WP-06G Monitors off site south of the X -7 49 plume Semiannual 

X120-11G 
Monitors northwestern portion ofX-749/X-120 plume and 

Semiannual 
extraction well X749.;EW09G 

X749-06G 
Monitors western perimeter ofX-749 Landfill; within middle 

Semiannual 
of plume; provides monitoring of trench/cap 

X749-07G 
Monitors western perimeter of X -749 Landfill, middle of 

Semiannual 
plume, and X-749 trench/cap 

X749-08G 
Monitors southern perimeter ofX-749 Landfill and X-749 

Semiannual 
trench/cap 

X749-09GA Monitors eastern perimeter ofX-749 Landfill and X-749 cap Semiannual 

X749-lOGA Monitors eastern perimeter ofX-749 Landfill and X-749 cap Semiannual 

X749-13G 
Monitors southeastern portion ofX-749 plume and extraction 

Semiannual 
well X749-EW07G 

X749-21G Monitors northeastern portion of plume Semiannual 

X749-22G Monitors eastern portion of monitoring area Semiannual 

X749-23G Monitors eastern portion ofX-749 plume Semiannual 

X749-24G Monitors eastern portion of monitoring area Semiannual 

A-4 

IGWMP 
parameters" 

Vl-S, R2-B 

Vl-:-S, R2-B 

VI-S,R2-B 

Vl-S, R2-B 

VI-S, R2-B 

Vl-S, R2-B 

VI-S, R2-B 

VI-S, M2-B 

VI-S,R2-B 

Vl-S, RI-B, 
IX-B 

VI-S, RI-B, 
IX-B 

Vl-S, M2-B 

VI-S, RI-B, 
IX-B 

VI-S, R2-B 

Vl-S 

Vl-S 

Vl-S 

VI-S 



Well ID 

X749-26G 

X749-27G 

X749-33G 

X749-37G 

X749-38G 

X749-41G 

X749-42G 

X749-S4B 

X749-96G 

X749-98G 

X749-104G 

X749-10SG 

X749-106G 

X749-107G 

X749-108G 

X749-109G 

X749-110G 

X749-113G 

X749-BG9G 
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Table A-1.lntegrated monitoring at the X-7491X-120/PKLandfill (continued) 

IGWMP 
IGWMP 

Location/purpose sample 
parametersQ 

frequency 

Monitors middle ofX-749 plume Semiannual Vl-S, R2-B 

Monitors X-749 plume west ofX-749 Landfill Semiannual Vl-S, R2-B 

Monitors middle ofX-749 plume Semiannual Vl-S, R2-B 

Monitors middle ofX-749 plume Semiannual Vl-S, R2-B 

Monitors southern portion ofX-749 plume Semiannual Vl-S 

Monitors northern portion ofX-749/X-120 plume and 
Semiannual Vl-S 

extraction well X749-EW09G 

Monitors western portion ofX-7491X-120 plume Semiannual Vl-S 

Monitors Berea south of PK Landfill Semiannual Vl-S, R2-B 

Monitors DOE property boundary downgradient ofX-749 
Semiannual Vl-S 

South Barrier Wall 

Monitors DOE property boundary downgradient ofX-749 
Semiannual VI-S 

South Barrier Wall 

Monitors southeastern portion of monitoring area Semiannual Vl-S 

Monitors DOE property boundary at western edge ofX-749 
Semiannual VI-S 

South Barrier Wall 

Monitors phytoremediation system and western portion of 
Semiannual Vl-S, R2-B 

X-7491X-120 plume 

Monitors phytoremediation system and western portion of 
Semiannual VI-S 

X-749/X-120 plume 

Monitors phytoremediation system and western portion of 
Semiannual Vl-S, R2-B 

X-749/X-120 plume 

Monitors phytoremediation system and area north of 
Semiannual Vl-S, R2-B 

Perimeter Road 

Monitors phytoremediation system and plume north of 
Semiannual Vl-S, R2-B 

Perimeter Road 

Monitors phytoremediation system and middle ofX-749 
Semiannual VI-S, R2-B 

plume 

Monitors southeastern comer ofX-749 Landfill Semiannual Vl-S 
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Table A-I. Integrated monitoring at the X-749/x-120/PK Landfill (continued) 

IGWMP 
Well ID Location/purpose sample 

frequency 

X749-PZ02G Monitors eastern portion of monitoring area Semiannual 

X749-PZ03G Monitors area upgradient ofX-749 South Barrier Wall Semiannual 

X749-PZ06G Monitors southwestern portion ofX-749 plume Semiannual 

X749-PZlOG Monitors east ofX-749 Landfill Semiannual 

X749-WPW Monitors X-749 groundwater interceptor trench Semiannual 

PK-09G Monitors northern portion ofX-749/X-120 plume Annual 

XI20-05G Monitors northern portion of X-749/X-l 20 plume Annual 

XI20-08G Monitors western portion ofX-749 plume Annual 

X120-lOG Monitors western portion ofX-7491X-120 plume Annual 

X749-04G Monitors northern perimeter of X -7 49 Landfill Annual 

X749-05G Monitors western side ofX-749 Landfill Annual 

. X749-20G 
Monitors eastern portion ofX-749 plume and western PK 

Annual 
Landfill perimeter 

X749-28G Monitors middle ofX-749 plume Annual 

X749-29G Monitors middle ofX-749 plume Annual 

X749-30G Monitors middle ofX-749 plume Annual 

X749-35G 
Monitors eastern portion ofX-749 plume and southern PK 

Annual 
Landfill perimeter 

X749-36G Monitors X-749 plume west ofX-749 Landfill Annual 

X749-40G Monitors northern portion ofX-749 plume Annual 

X749-43G Monitors western portion ofX-749/X-120 plume Annual 

X749-50B Monitors Berea below center of plume Annual 

X749-51B Monitors Berea east ofX-749 Landfill Annual 

A-6 

IGWMP 
parameters" 

VI-S, R2-B 

VI-S 

VI-S 

VI-S, R2-B 

VI-S, RI-B 

VI-A 

VI-A 

VI-A, R2-B 

VI-A 

VI-A 

VI-A 

VI-A, R2-B 

VI-A, R2-B 

VI-A 

VI-A 

VI-A 

VI-A 

VI-A 

VI-A 

VI-A 

VI-A 



Well ID 

X749-64B 

X749-66G 

X749-68G 

X749-99M 

X749-I00M 

X749-lOIM 

X749-II4G 

X749-1ISG 

X749-I20G 

X749-121G 

X749-I22G 

X749-PZ07G 

F-27G 

MHGW-4 

MHGW-S 

PK-07G 

PK-08G 

X120-03G 

X120-06B 

X120-09G 

DOEIPPPO/03-0032&D4 
September 2010 

Table A-t. Integrated monitoring at the X-749/x-120/PK Landfill (continued) 

IGWMP 
IGWMP 

Location/purpose sample 
parameters" 

frequency 

Monitors Berea beneath the southern X-749 Gallia plume Annual VI-A, R2-B 

Monitors western portion of monitoring area at Perimeter 
Annual VI-A 

Road 

Monitors southeastern portion of plume Annual VI-A, R2-B 

Monitors Minford at DOE property boundary Annual VI-A 

Monitors Minford at DOE property boundary Annual VI-A 

Monitors Minford at DOE property boundary Annual VI-A 

Monitors northwest portion of monitoring area Annual VI-A 

Monitors the area north of the X-749 Landfill Annual VI-A 

Monitors within the landfill at the west boundary wall paired 
Annual VI-A, R2-B 

with well X749-06G 

Monitors within the X-749 Landfill (middle portion) Annual VI-A, R2-B 

Monitors within the X-749 Landfill (southern portion) Annual VI-A 

Monitors western portionofX-7491X-120 plume Annual VI-A 

Monitors Gallia downgradient of the X-120 plume Biennial/odd VI-B 

Monitors PK groundwater collection system Biennial/odd VI-B 

Monitors PK groundwater collection system Biennial/odd VI-B 

Monitors area east ofX-749 Landfill and west ofPK Landfill Biennial/odd VI-B 

Monitors northern margin ofX-749 plume north ofX-749 
Biennial/odd VI-B 

Landfill 

Monitors northern up gradient margin ofX-749 plume 
Biennial/odd VI-B 

perimeter 

Monitors Berea beneath X-120 plume Biennial/odd VI-B 

Monitors western portion ofX-7491X-120 plume Biennial/odd VI-B 
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Table A-I. Integrated monitoring at the X-7491X-120IPK Landfill (continued) 

IGWMP 
Well ID Location/purpose sample 

frequency 

X749-I4B Monitors Berea near Big Run Creek Biennial/odd 

X749-60B Monitors Berea in the southern X-749 Gallia plume Biennial/odd 

X749-11IG Monitors eastern portion of monitoring area Biennial/odd 

X749-I12G Monitors eastern portion of monitoring area Biennial/odd 

X749-PZOIG Monitors eastern portion of monitoring area Biennial/odd 

X749-PZ08G 
Monitors northern portion of monitoring area; generally 

Biennial/odd 
upgradient 

X749-PZ09G 
Monitors within the landfill (northeast side) paired with well 

Biennial/odd 
X749-PZlOG 

X749-PZllG 
Monitors within the landfill (east side) paired with well 

Biennial/odd 
X749-10GA 

X749-PZ12G 
Monitors within the landfill (southeast side) paired with well 

Biennial/odd 
X749-09GA 

X749-PZ13G Monitors within the landfill (south side) Biennial/odd 

IGWMP 
parameters" 

VI-B, R2-B 

VI-B 

VI-B 

VI-B 

VI-B 

VI-B 

VI-B, R2-B 

VI-B, R2-B 

VI-B, R2-B 

VI-B, R2-B 

"Table I defines the parameter suites (M2, RI, R2, VI, and IX). 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 I Groundwater Investigative Area/ 
X-749A Classified Materials Disposal Facility 

IGWMP 
IGWMP 

Well ID Location/purpose sample 
parametersa 

frequency 

X-749A Classified Materials Disposal Facility wells 

X749A-02G Monitors southeast comer of the X-749A Semiannual 
LFI-S, LF2-A, 

R2-B 

X749A-03G Monitors south (downgradient) of the X-749A Semiannual 
LFI-S, LF2-A, 

R2-B 

X749A-04G Monitors east of the X-749A Semiannual 
LFI-S, LF2-A, 

R2-B 

X749A-07G Monitors north (upgradient) of the X-749A Semiannual 
LFI-S, LF2-A, 

R2-B 

X749A-12G Monitors west of the X-749A Semiannual 
LFI-S, LF2-A, 

R2-B 

X749A-14G Monitors east of the X-749A Semiannual 
LFI-S, LF2-A, 

R2-B 

X749A-16G Monitors east of the X-749A Semiannual 
LFI-S, LF2-A, 

R2-B 

X749A-17G Monitors west ofthe X-749A Semiannual 
LFI-S, LF2-A, 

R2-B 

X749A-18G Monitors west of the X-749A Semiannual 
LFI-S, LF2-A, 

R2-B 

X749A-19G Monitors west ofthe X-749A Semiannual 
LFI-S, LF2-A, 

R2-B 

Quadrant I Groundwater Investigative Area plume wells 

X231B-02G 
Monitors within the, Quad I GW Investigative Area plume at Semiaimual 

VI-S,M2-B, 
the eastern margin ofX-231B R2-B 

X23IB-03G 
Monitors within the Quad I GW Investigative Area plume at 

Semiannual 
VI-S, RI-B, 

the eastern margin ofX-231B IX-B 

X231B-06G 
Monitors within the Quad I GW Investigative Area plume at 

Semiannual 
VI-S, RI-B, 

the western margin ofX-231B IX-B 

X326-09G 
Monitors the western portion of the Quad I GW Investigative 

Semiannual 
VI-S, M2-B, 

Area plume R2-B 

X626-07G 
Monitors the northern portion of the Quad I GW Investigative Semiannual 

VI-S,M2-B, 
Area plume R2-B 

X770-I7GA 
Monitors the northern portion of the Quad I GW Investigative 

Semiannual VI-S 
Area plume near the former X-770 building 
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Table A-2. Integrated monitoring at the Quadrant I Groundwater Investigative Area/ 
X-749A Classified Materials Disposal Facility (continued) 

IGWMP 
IGWMP 

Well ID Location/purpose sample 
parametersU 

frequency 

X230K-I4G 
Monitors the southern portion of the Quad I GW Investigative 

Annual VI-A 
Area plume 

X230K-ISG 
Monitors the southern portion of the Quad I GW Investigative 

Annual VI-A 
Area plume 

X231A-OIG 
Monitors the eastern portion of the Quad I GW Investigative 

Annual 
VI-A, M2-A, 

Area plume R2-B 

X23IA-02G 
Monitors within the Quad I GW Investigative Area plume at 

Annual 
VI-A,M2-B, 

the western margin ofX-23IA R2-B 

X23IA.-04G 
Monitors within the Quad I GW Investigative Area plume at 

Annual 
VI-A, M2-B, 

the northern margin of X -231 A R2-B 

X23IB-I2G 
Monitors the southwestern edge of the Quad I GW 

Annual VI-A 
Investigative Area plume 

X23IB-I4G 
Monitors within the Quad I GW Investigative Area plume 

Annual VI-A 
southeast ofX-23IB 

X23IB-ISG 
Monitors within the Quad I GW Investigative Area plume 

Annual VI-A 
near extraction well X231B-BIOG 

X23IB-I6G 
Monitors the southwestern margin of Quad I GW 

Annual VI-A 
Investigative Area plume 

X23IB-20G 
Monitors the western portion of the Quad I GW Investigative 

Annual VI-A 
Area plume 

X23IB-23G 
Monitors within the Quad I GW Investigative Area plume 

Annual VI-A 
near extraction wells X23IB-B 11 G and X23IB-B I2G 

X23IB-32B 
Monitors the Berea beneath the southern portion of the Quad 

Annual VI-A 
I GW Investigative Area plume 

X231B-36G 
Monitors the northern portion of the Quad I GW Investigative 

Annual VI-A 
Area plume 

X23IB-37G 
Monitors the southern portion of the Quad I GW Investigative 

Annual VI-A 
Area plume 

X326-lOG 
Monitors the western portion of the Quad I GW Investigative 

Annual VI-A 
Area plume 

X749A-09G 
Monitors the Quad I GW Investigative Area plume near 

Annual VI-A 
extraction well X622-EW08G 

X760-03G 
Monitors the northern portion of the Quad I GW Investigative 

Annual VI-A 
Area plume between the X-760 and X-770buildings 

X760-07G 
Monitors the northern portion of the Quad I GW Investigative 

Annual VI-A 
Area plume 
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Table A-2. Integrated monitoring at the Quadrant I Groundwater Investigative Area/ 
X-749A Classified Materials Disposal Facility (continued) 

IGWMP 
IGWMP 

Well ID Location/purpose sample 
parametersU 

frequency 

X231B-07G 
Monitors the middle of the Quad I GW Investigative Area 

Biennial/odd VI-B 
plume east of the X-326 building 

X231B-IIG 
Monitors the western portion of the Quad I GW Investigative 

Biennial/odd VI-B 
Area plume 

X231B-24B 
Monitors the Berea beneath the Quad I OW Investigative 

Biennial/odd VI-B 
Area plume near extraction well X231B-BIOG 

X231B-29G 
Monitors the northern portion of the Quad I OW Investigative 

Biennial/odd VI-B 
Area plume 

X231B-38G 
Monitors the western margin of the Quad I OW Investigative 

Biennial/odd VI-B 
Area plume 

X710-01G 
Monitors the northern margin of the Quad I OW Investigative 

Biennial/odd VI-B 
Area plume 

X760-02G 
Monitors the northeastern margin of the Quad I GW 

Biennial/odd VI-B 
Investigative Area plume 

aTable 1 defines the parameter suites (LFl, LF2, M2, Rl, R2, VI, and IX). Parameter suites are followed by a letter or number that 
indicates the monitoring frequency. S = semiannual; A = annual; B = biennial. 
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Table B-1. Integrated monitoring at the Quadrant II Groundwater Investigative Area 

IGWMP 
IGWMP Well ID Location/purpose sample 

parametersU 

frequency 

X700-02G Monitors the interior ofthe QII VOC plume Annual 
VI-A, R2-B, 

M2-B 

X700-03G 
Monitors potential groundwater movement towards the 

Annual VI-A 
X-70IB area 

X70I-26G 
Monitors the eastern margin ofthe QII VOC plume and 

Annual VI-A, R2-B 
potential groundwater movement towards the X -70 I B area 

X70I-27G 
Monitors potential groundwater movement towards the 

Annual VI-A 
X-70lB area 

X70I-69G 
Monitors east of the former X-70IC Neutralization Pit and 

Annual VI-A, R2-B 
potential groundwater movement towards the X -70 I B area 

X705-02G Monitors the western interior of the QII VOC plume Annual 
VI-A, R2-B, 

M2-B 

X705-03G Monitors the western margin of the QII VOC plumeb Annual VI-A 

X705-04G Monitors the northwestern comer of QII VOC plume Annual VI-A 

X720-0IG 
Monitors the southeastern interior of the QII VOC plume and 

Annual 
VI-A, R2-B, 

the former X-720 Neutralization Pit IX-B 

X720-08G Monitors the southeastern plume perimeter Annual VI-A, R2-B 

X70I-28GA Monitors upgradientbnorth ofthe QII VOC plume Biennial/odd VI-B 

X70I-4SG Monitors the southern margin ofQII VOC plume Biennial/odd VI-B 

X70I-68G 
Monitors within the QII VOC plume northwest of the former 

Biennial/odd VI-B, R2-B 
X -70 I C Neutralization Pit 

X70I-70G 
Monitors within the QII VOC plume southwest of the former 

Biennial/odd VI-B, R2-B 
X-70IC Neutralization Pit 

X70I-1l7GA 
Monitors within the QII VOC plume west of the former 

Biennial/odd VI-B, M2-B 
X-70IC Neutralization Pit 

X705-0IGA Monitors the western interior ofthe QII VOC plume Biennial/odd 
VI-B, RI-B, 

M2-B 

X70S-06G Monitors the northern margin of the QII VOC plume Biennial/odd VI-B 

X705-07G Monitors the northern interior of the QII VOC plume Biennial/odd 
VI-B, R2-B, 

M2-B 

X705-08G Monitors upgradientb south of QII VOC plume Biennial/odd VI-B 

X705-IOB 
Monitors the Berea beneath the QII VOC plume and the 

Biennial/odd VI-B 
former X-70IC Neutralization Pit 

arable I defines the parameter suites (M2, RI, R2, VI, and IX). Parameter suites are followed by a letter that indicates the monitoring 
frequency. A = annual; B = biennial. 

brhe Quadrant II Groundwater Investigative Area Plume is being drawn inward to the X-700 and X-70S building sumps; therefore, wells 
outside of the plume are considered upgradient. 
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Table B-2. Integrated monitoring at the X-70tB Holding Pond 

IGWMP 
Well ID Location/purpose sample 

frequency 

LBC-PZ03G 
Monitors X-701B VOC plume near downgradient (eastern) 

Semiannual 
margin 

LBC-PZ06G 
Monitors outside ofX-701B VOC plume near Little Beaver 

Semiannual 
Creek 

X230J7-0IGA 
Monitors south ofX-230J7 and along north margin of 

Semiannual 
X-701B VOC plume 

X230J7 -02GA 
Monitors south ofX-230J7 and along north margin of 

Semiannual 
X-701B VOC plume 

X230J7-03GA 
Monitors south ofX-230J7 and along north margin of 

Semiannual 
X-701B VOC plume 

X701-01G Monitors TCE plume south ofX-744G Semiannual 

X701-1SG 
Monitors downgradient of the X-237 groundwater collection 

Semiannual 
system 

X701-16G 
Monitors downgradient of north end of the X-237 

Semiannual 
groundwater collection system 

X701-19G 
Monitors outside of the southern margin of the X-701B 

Semiannual 
plume 

X701-20G Monitors interior ofX-701B VOC plume along plume axis Semiannual 

X701-21G Monitors northern interior ofX-701B VOC plume Semiannual 

X701-24G 
Monitors downgradient of the X-237 groundwater collection 

Semiannual 
system, along original plume axis 

X701-2SG Monitors outside of the northern margin ofX-701B plume Semiannual 

X701-30G Monitors isolated TCE hit south ofX-744G Semiannual 

X701-127G 
Monitors interior ofX-701B VOC plume along plume axis 

Semiannual 
and downgradient of oxidant injection area 

X701-128G Monitors inside plume perimeter Semiannual 

X744G-OIG Monitors southwest of X -7 44G Semiannual 

X744G-02G Monitors near southwest comer of X -7 44G Semiannual 

X744G-03G Monitors south of X -7 44G Semiannual 

B-4 

IGWMP 
parameters 

Vl-S, R2-A 

Vl-S, R2-A 

Vl-S, WQl-S, 
R2-A 

Vl-S, WQl-S, 
R2-A 

Vl-S, WQl-S, 
RI-A 

Vl-S, M2-S, 
R2-A 

Vl-S, R2-A 

Vl-S, R2-A 

Vl-S, R2-A 

Vl-S, WQl-S, 
M2-S, Rl-S 

Vl-S, WQl-S, 
R2-A 

Vl-S, WQl-S, 
RI-A 

Vl-S, R2-A 

Vl-S, M2-S, 
R2-A 

Vl-S, WQl-S, 
M2':S, Rl-S 

Vl-S, WQl-S, 
RI-A 

Vl-S, M2-S 

Vl-S, M2-S 

Vl-S, M2-S 



Well ID 

X230J7-04GA 

X70I-I8G 

X70I-23G 

X70I-3IG 

X70I-48G 

X70I-58B 

X70I-6IB 

DOEIPPPO/03-0032&D4 
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Table B-2. Integrated monitoring at the X-70tB Holding Po~d (continued) 

IGWMP 
IGWMP 

Location/purpose sample 
parameters 

frequency 

Monitors north ofX-230J7 Annual VI-A, R2-A 

Monitors downgradient/sidegradient ofX-70IB VOC plume Annual VI-A, R2-A 

Monitors outside of the southern margin ofX-70IB plume Annual VI-A, R2-A 

Monitors south (downgradient) ofX-744G Annual VI-A, R2-A 

Monitors east of Little Beaver Creek Annual VI-A, R2-A 

. Monitors Berea near northern edge of the X-237 groundwater 
Annual VI-A, R2-A 

collection system 

Monitors Berea near the X-237 groundwater collection 
Annual VI-A, R2-A 

system 

aTable I defines the parameter suites (VI, WQI, M2, RI, 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 
IGWMP Well ID Location/purpose sample 

parameters frequency 

X633-07G Monitors near X-633-2C Cooling Tower basin Semiannual M3-S 

X633-PZ04G Monitors west ofX-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. 
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Figure B-1. Integrated monitoring wells Quadrant II Groundwater Investigative Area. 
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Figure B-5. Integrated monitoring wells X-633 Pumphouse/Cooling Towers Area. 
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Table C-l. Integrated monitoring at the X-616 Chromium Sludge Surface Impoundments 

IGWMP 
IGWMP 

Well ID Location/purpose sample 
parametersQ 

frequency 

X6I6-02G Monitors upgradient to the eastern boundary of X -616 Annual VI-A,M2-B 

X6I6-05G Monitors to the northeast, down/side-gradient to X-6I6 Annual VI-A, M2-A 

X6I6-09G Monitors downgradient to western boundary of X -616 Annual VI-A, M2-B 

X616-I6G Monitors downgradient to the southwest boundary ofX-616 Annual VI-A,M2-B 

X616-20B Monitors downgradient to the southwest boundary ofX-616 Annual VI-A,M2-B 

X616-25G Monitors downgradient southwest of X -616 Annual VI-A, M2-A 

X616-28B Monitors to the southeast, up/side-gradient to X-6I6 Annual VI-A, M2-B 

X616-IOG Monitors to the southeast, up/side-gradient to X-616 Biennial/odd VI-B, M2-B 

X616-13G Monitors downgradient to western boundary of X -616 Biennial/odd VI-B,M2-B 

X616-I4G Monitors downgradient to the northwest boundary ofX-616 Biennial/odd VI-B, M2-B 

X616-I7G Monitors "to the northeast, upgradient to X -616 Biennial/odd VI-B, M2-B 

X616-I9B Monitors northern downgradient boundary of X-616 Biennial/odd VI-B, M2-B 

X616-21G Monitors downgradient to the northwest ofX-6I6 Biennial/odd VI-B, M2-B 

X616-22G Monitors downgradient to the west of X -616 Biennial/odd VI-B,M2-B 

X6I6-24B Monitors downgradient to the west of X -616 Biennial/odd VI-B, M2-B 

X616-26G Monitors to the southeast, up/side-gradient to X-6I6 Biennial/odd VI-B,M2-B 

°Table I defines the parameter suites (VI and M2). Parameter suites are followed by a letter that indicates the monitoring frequency. 
A = annual; B = biennial. 
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Figure C-l. Integrated monitoring wells X-616 Chromium Sludge Surface Impoundments. 
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Well ID 

F-07G 

F-08B 

X611-01B 

X611-02BA 

X611-03G 

X611-04BA 
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Table D-l. Integrated monitoring at the X-611A Former Lime Sludge Lagoons 

IGWMP 
IGWMP 

Location/purpose sample parameters" 
frequency 

Monitors unconsolidated material upgradient ofX-611A Semiannual M4-S 

Monitors Berea upgradient ofX-611A Semiannual M4-S 

Monitors Berea downgradient ofX-611A Semiannual M4-S 

Monitors Berea downgradient ofX-611A Semiannual M4-S 

Monitors unconsolidated material downgradient of X-611A Semiannual M4-S 

Monitors Berea downgradient ofX-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 

IGWMP 
WellID Location/purpose sample 

frequency 

X735-01GA Monitors east and upgradient ofX-735 Semiannual 

X735-02GA Monitors north and downgradient ofX-735 Semiannual 

X735-03GA Monitors west and downgradient ofX-735 Semiannual 

X735-04GA Monitors west and downgradient ofX-735 Semiannual 

X735-05GA Monitors southwest and downgradient ofX-735 Semiannual 

X735-06GAA Monitors south and downgradient ofX-735 Semiannual 

X735-13GA Monitors east and upgradient ofX-735 Semiannual 

X735-I6B Monitors Berea sandstone east and upgradient ofX-735 Semiannual 

X735-I7B Monitors Berea sandstone north and downgradient ofX-735 Semiannual 

X735-ISB Monitors Berea sandstone west and downgradient ofX-735 Semiannual 

X735-I9G 
Monitors within the buffer zone between the northern and 

Semiannual 
southern portions ofX-735 

X735-20B 
Monitors Berea sandstone within the buffer zone between the 

Semiannual 
northern and southern portions ofX-735 

X735-21G Monitors west and downgradient ofX-735 Semiannual 

X737-05B Monitors east and upgradient ofX-735 Semiannual 

X737-06G Monitors east and upgradient ofX-735 Semiannual 

X737-07B Monitors east and up gradient ofX-735 Semiannual 

X737-0SB Monitors east and upgradient ofX-735 Semiannual 

X737-09G Monitors east and upgradient ofX-735 Semiannual 

D-4 

IGWMP 
parametersa 

LF I-S, LF3-S, 
LF2-A, R2-B 

LF I-S, LF3-S, 
LF2-A, R2-B 

LFI-S, LF3-S, 
LF2-A, R2-B 

LFI-S, LF3-S, 
LF2-A, R2-B 

LFI-S, LF3-S, 
LF2-A, R2-B 

LF I-S, LF3-S, 
LF2-A, R2-B 

LFI-S, LF3-S, 
LF2-A, R2-B 

LFI-S, LF3-S, 
LF2-A, R2-B 

LFI-S, LF3-S, 
LF2-A, R2-B 

LFI-S, LF3~S, 
LF2-A, R2-B 

LFl-S, LF3-S, 
LF2-A, R2-B 

LFl-S, LF3-S, 
LF2-A, R2-B 

LFI-S, LF3-S, 
LF2-A, R2-B 

LFI-S, LF3-S, 
LF2-A, R2-B 

LFI-S, LF3-S, 
LF2-A, R2-B 

LFI-S, LF3-S, 
LF2-A, R2-B 

LFI-S, LF3-S, 
LF2-A, R2-B 

LFl-S, LF3-S, 
LF2-A,R2-B 



WelllD 

X735-03G 

X735-04G 

X735-05G 

X735-12G 
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Table D-2.lntegrated monitoring at the X-735 Landfills (continued) 

IGWMP 
IGWMP 

Location/purpose sample parametersa 

frequency 
Former assessment monitoring well west and downgradient 

Every 3 years 
LFl-3, LF2-3, 

ofX-735 LF3-3, R2-3 

Former assessment monitoring well west and downgradient 
Every 3 years 

LFl-3, LF2-3, 
ofX-735 LF3-3, R2-3 

Former assessment monitoring well west and downgradient 
Every 3 years 

LFl-3, LF2-3, 
ofX-735 LF3-3, R2-3 

Former assessment monitoring well west and downgradient 
Every 3 years 

LFl-3, LF2-3, 
ofX-735 LF3-3, R2-3 

"Table 1 defines the parameter suites (LFl, 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. 

D-5 
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Table D-3. Integrated monitoring at the X-734 Landfills 

IGWMP 
WeIIID Location/purpose sample 

frequency 

RSY-02B Monitors Berea upgradient ofX-734 Landfills Semiannual 

X734-01G 
Monitors unconsolidated material northwest and 

Semiannual 
downgradient of X-734 

X734-02B 
Monitors Bedford Shale northeast and downgradient of 

Semiannual 
X-734 

X734.;03G Monitors unconsolidated material northeast and downgradient 
Semiannual 

ofX-734 

X734-04G 
Monitors unconsolidated mat~rial east and downgradient of 

Semiannual 
X-734 

X734-05B Monitors Bedford Shale east and downgradient ofX-734A Semiannual 

X734-06G 
Monitors unconsolidated material east and downgradient of 

Semiannual 
X-734A 

X734-10G Monitors Gallia east and downgradient ofX-734B Semiannual 

X734-14G Monitors Gallia upgradient ofX-7341X-734A Semiannual 

X734-15G Monitors Gallia southwest and upgradient ofX-734/X-734A Semiannual 

X734-16G Monitors unconsolidated material west ofX-7341X-734A Semiannual 

X734-18G Monitors unconsolidated material west of X-734 Semiannual 

X734-20G Monitors Gallia northeast and downgradient ofX-734B Semiannual 

X734-22G Monitors Gallia west and upgradient ofX-734B Semiannual 

X734-23G Monitors Gallia east and downgradient ofX-734B Semiannual 

IGWMP 
parameters" 

VI-S, M2-B, 
LF5-A, RI-B 

VI-S, M2-A, 
LF5-A, RI-B 

VI-S, M2-B, 
LF5-A,RI-B 

VI-S, M2-A, 
LF5-A, RI-B 

VI-S, M2-B, 
LF5-A, RI-B 

VI-S, M2-B, 
LF5-A, RI-B 

VI-S, M2-A, 
LF5-A, RI-B 

VI-S, M2-A, 
LF5~A, RI-B 

VI-S, M2-B, 
LF5-A, RI-B 

VI-S, M2-A, 
LF5-A, RI-B 

VI-S, M2-A, 
LF5-A, RI-B 

VI-S, M2-A, 
LF5-A, RI-B 

VI-S, M2-A, 
LF5-A, RI-B 

VI-S, M2-B, 
LF5-A, RI-B 

VI-S, M2-A, 
LF5-A, RI-B 

DTable I defines the parameter suites (VI, M2, LF5, and RI). Parameter suites are followed by a letter that indicates the monitoring 
frequency. S = semiannual; A = annual; B = biennial. 
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Well ID 

F-03G 

X533-03G 

TCP-OIG 
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Table D-4. Integrated monitoring at the X-533 Switchyard Area 

IGWMP 
IGWMP 

Location/purpose sample 
parametersQ 

frequency 

Monitors downgradient (north) of transformer cleaning pad Semiannual M5-S 

Monitors near northwest comer ofX-533A Switchyard Semiannual M5-S 

Monitors adjacent to transformer cleaning pad Semiannual M5-S 

"Table 1 defines the parameter suite (MS). The parameter suite is followed by a letter that indicates the monitoring frequency. 
S = semiannual. 
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Table D-5. Integrated monitoring at the former X-344C Hydrogen Fluoride Storage Building 

IGWMP 
IGWMP Well ID Location/purpose sample 

parametersa 

frequency 

X344C-OIG Monitors upgradient (south) of the former X-344C building Annual VI-A 

"Table 1 defines the parameter suite (VI). 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-l. Integrated surface water monitoring summary 

Location ID IGWMP sample frequency IGWMP parametersa 

BRC-SWOI Quarterly VI-Q, Rl-S, R2-Sb 

BRC-SW02 Quarterly V l-Q, Rl-S, R2-Sb 

BRC-SW05 Quarterly VI-Q, RI-S, R2-Sb 

EDD-SWOl Quarterly VI-Q, Rl-S, R2-Sb 

LBC-SWOl Quarterly VI-Q, Rl-S, R2-Sb 

LBC-SW02 Quarterly Vl~Q, Rl-S, R2-Sb 

LBC-SW03 Quarterly V l-Q, Rl-S, R2_Sb 

LBC-SW04 Quarterly Vl-Q, Rl-S, R2-Sb 

NHP-SWOl Quarterly Vl-Q, Rl-S, R2_Sb 

UND-SWOl Quarterly V l-Q, Rl-S, R2-Sb 

UND-SW02 Quarterly V l-Q, Rl-S, R2-Sb 

WDD-SWOl Quarterly Vl-Q, RI-S, R2-Sb 

WDD-SW02 Quarterly Vl-Q, RI-S, R2-Sb 

WDD-SW03 Quarterly VI-Q, RI-S, R2-Sb 

"able 1 defines the parameter suites (VI, RI, and R2). Parameter suites are followed by a letter that indicates 
the monitoring frequency. S = semiannual; Q = quarterly. 

bSamples will be analyzed for radionuc1ides ona quarterly basis. Rl 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 ID Location 
IGWMP sample 

frequency 

RES-004 64 Bailey Chapel Road (old well) Semiannual 

RES-OOS 64 Bailey Chapel Road (new well) Semiannual 

RES-012 PORTS plant water supply Semiannual 

RES-014 884 Wakefield Mound Road Semiannual 

RES-OlS 22060 State Route 124 Semiannual 

RES-016 4744 Wakefield Mound Road Semiannual 

RES-017 2156 Big Run Road Semiannual 

IGWMP parameters" 

VI-S, RI-S 

VI-S, RI-S 

VI-S, Rl-S 

VI-S, RI-S 

Vl-S, Rl-S 

Vl-S, Rl-S 

Vl-S, Rl-S 

"Table I defines the parameter suites (VI and RI). 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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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) atthe 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-l 
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-l. 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-llists 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 -7 49 A 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-l. Detection monitoring wells and parameters for 
the X-749A Classified Materials Disposal Facility 

Compliance/background wells Parameters 

X749A-020a 

X749A-040a 

X749A-120a 

X749A-160a 

X749A-18Ga 

X749A-030b 

X749A-07Gc 

X749A-140a 

X749A-17Ga 

X749A-190a 

Alkalinity, Total 

Chloride 

Dissolved Solids, Total 

Sodium 

Sulfate 

"Upgradient or downgradient well based on groundwater flow direction .. 
tnowngradient well 
CUpgradient weII 

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 

X73S-16B 

X737-0SB 

X737-07B 

X737-0SB 

Compliance wells 

X73S~17B 

X73S-1SB 

F-8 

Indicator parameters 

Alkalinity, Total 

Dissolved Solids, Total 

Sulfate 

Chloride 

Sodium 
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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 arid parameters 
for the X.;. 735 Landfills 

Backgro~nd 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 

X735-03Ga Mercury 

X735-04Ga Nickel 

X735-05Ga 

X735-12Ga 

°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/or 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 .. Anaiyticalresults 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 

Alkalinity, Total 
Chloride 
Cobalt 

Mercury 
Nickel 
Sodium 
Sulfate 

Dissolved Solids, Total 

F-9 

Limit 

434 mg/L 
250 mg/L 
153/lg/L 
2/lg/L 

100/lg/L 
250 mg/L 
500 mg/L 
500 mgIL 
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F.4.ALTERNATIVE 1- INTRA-WELL CONTROL CHARTS 

Intra-well Shewart-CUSUM(cumulative summation)controJ charts are constructed using historical· 
baSeline data for each compliance well. Initially, eight sam.ples 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 200/0 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 (Le., SCLcontrol 
limitexceedence) 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 EP A 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.S. ALTERNATIVE 2~TNTRA-WELLPREDICTION LIMITS 

Nonparametric or Poisson prediction limits are calculated in cases where the percentage of 
nondetects exceeds 500/0. 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% (a* -- 0.05) using an individual test false positive rate of approximately 
1 % (a -' 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 ofa 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 ~o 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. ~ncreasing trends in background, the background data 
may be added to thellooled historical compliance well data for purposes of calculating the prediction 
limits. This is necessary to minimize false positives due to backgr()und changes over time. 
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1301 Industrial Solid Waste Landfill Facilities 3745-29-10 

Equation (2) T = D/AK where: 
- T = Time (seconds) 

Procedure: 

. D -= Thickness of geologic stratum 
(cm) 

K ;::: Hydraulic conductivity 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 Jor frqcturedbedrock 
A = The inverse of the porosity of 

the non-fractured bedrQck 
, ", material 

(1) Calculate T for each geologic stratum 
that is to' be present between the upper­
most aquifer system and the base of the 
recompactecf _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 soil liner. 

(3) Sl:lbtract T from 7.9 X 108 sec'onds to get 
N (seconds). 

(4) Insert N into equation (1) to determine 
requir~d liner thickne~s. 

3745-29';'10 . Ground' water monitoring 
program for 'an industrial scUd waste 
landfill1acil~tY. , , 

(A) Applicability. 
, (1) Gener~1 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 prQgram" capable of 
determining ~he impact of the facility on the qual­
ity of ground water occurring within the upp~r­
most aquifer system and all significant zones of 
saturation above the uppermost aqLiifer 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'i which includes, but is not limited to, 

(i) A "ground water detection monitoring plan" 
in accordance with paragraphs (8) to (D) of this 
rule; and . 

(ii) A monitoring system in accordance With 
paragraph (8) 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) P~tection monitoring procedures, includ~ . 
ing monitoring frequency and a parameter list. 
in accordance with paragraph (0) 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 wat~r 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 . 

(ii) 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 (8) 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 U corrective 
measures program" includes, but is not limited 
to, 

(i) A "corrective measures plan" in accord­
ance with paragraphs (F)(2) and (F)(3) of this 
rule; and . 

(ii) 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·(8) to (D) of this rule. 
_ (2) Scheduie 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 vertiqal expansions of in­
dustrial solid waste landfill facilities shallimple­
ment a ground water monitoring program in ac­
cordance with the approved permit to install; 
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(b), AU industrial sOlidwaste lancifill facilities 
undergoing closure. accordingto rule 3745-29-
11 of the Administrative-Gbde, snail implemenfa 
ground water monitoring program in acoordance 
with the approved closure plaoi 

'(d) All fa,cilities which are, or will be, subject 
to paragraph (l) of rule 3745-29-11 of the Admin­
istrative Code shall irnplement a ground water , 
moni,toring program no later,than September 30, 
19,a1; ~nd 

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

~p~ . 
(i) The facility was a sanitary landfill facility 

which was deemed to be ~n industrial solid 
waste landfill facility in accordance with rules 
3745-27-04 and 37 45~29-02 of ~he Ad~inistra-, 
tive Code; and, . 

. (ii) The'owner or operator was implementing 
or. was required to'implement a ground ~ater 
monitor.ing program in accordance with rule 
3Z45""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 app~o.ve~ 
ground water monitoring program in accordance 
with the requirements of'this'rule, submit a copy 
of the revised program to the director, and imp le­
TDent the revised program flO lat~r ,than qctober 
9, 1994. The Ohio E~A may review, approve. 
and/or require revisions to p.lans s,ubmitled. in 

, accordance with this paragraph, 
(3) Implementation of "ground water quality 

assessment monitoring program" and "cqrrec­
tive measures program." 
, Toe owner or operator shall implement, a 
"ground water. quality, as~essment monitoring 
proiiram" and/or a "corrective ,measures pro­
gram" when required by paragraph (E;:) or '(F) of 
this 'ruia to implement these programs. Il'Dple­
mentation shall be in accordance with the time­
'frames specifi~d in paragraphs (E) a~d (F). of 
this rule. ' 

, (4) Fot the purposes of this rule. the 'ground 
water monitoring program. which includes the 
d~tection monitorif.'lg 'prqgram, and where re­
quired, 'the assessment monitoring and correc­
tive measures programs, is impl~mented upon 
the commencement.of sampling of ground water 
monitoring wells in accprdance wit/l paragraph 
(D), (E), or (F) of this, rule., . . ' 

, (8) Ground water monitoring system. 
. (1) The .ground water, monitoring system, for 

detection monitoring', assessment monitoring, or 
cqrrective measures, shall consist of a sufficient 

numoer of wells. installed at-appropriate loca.., 
tionsand depths; to yield'ground water samples 
from both thetippermost aquIfer system and any­
signific~mt zones, of saturation that exist above 
the uppermost aquifer system that: 

(a) R~present the quality of the background 
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 Iil"T!its· 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 significam zones of satura­
tion, in accordance with paragraphs (8)(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 sPCice (I.e., .the, space be-

): 

tWeen' theboreh91e ',and the .":Vell casing) aboye " 
the sampling depth shall be sealed to pr~vent ,-. 
the contamination of the samples'and the ground ' 
water; and 
. " (c) The casing" sh~1I be screened or perfora­

ted and surrounded "by sand or gravel in suC?~ 
'Ii way that. allows: . . 

: . (i) For the .rri.inimization of ~h~ passagE? of for­
mation materials into the well; and 

'W) For the .monitorin'g of discrete portions of 
the uppermost aquifer system or any significant 
zon,es of sB;t~rationabove the uppermost aquife~ 
system; and 

'(d) The design, installation, development, 
and abandonment of any monitoring wells. pi­
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 analytical 
devices shall be operated and maintained to per~ 
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form to' design specifications throughout the life 

. of tl)e monitoring program. 
(4) The nUfT:\ber". spacing, and depth of 

ground water ,monitoring wells shall be: ' , 
(a) Based on site specific hydrogeologic in­

formation in~luqing that information listed in 
paragraphs (C)(2){a) to (C)(2)(f) of rule 3745-29-
06 of the Administrative Code; and 
: {b)Capabl~,of detecting a,release from the 

industrial solid waste landfil! facility to the ground 
'water at the closest, practicable location to the 
limits Ot'soti9 waste placement. 

, ' (5) The owner or operator shall, at least annu­
'any, evaluate the ground water surface,eleva~ion 
data obtained in accordance with paragraph 

" , (C)(~) ,of, this rule to determine whether the re­
" quirernents of paragraph (8) of this rule for locat­

"," ing the r:nonitoring wells continue to be satisfied. 
The results of this evaluation, including potentio­

:; metric m,aps for every geologic unit mpnitored. 
: snail ,be irlcll:lded in the report required in accord­
;; ance with paragraph (M) of rule 3745-29-19 qf 
';'; the Administrative Code. If the evaluation shows 
~'" ihat 'paragraph (B) of this rule is no longer satls­r' fied, the owner or operator shall immediately re­
?~- Vise'tti-e numbe'r, location, an ii/or depth of the 
~::; mOnitoring w~lIs to bring the ground water moni­
Ik, taring system into compliance with this requ,ire-
R:,ment.' ' ' . 
~.:, "(C)'Ground water sampling, analysis, and 
!; statistical methods. 
.' .. : (1) General requirements. The ground water 
~:, monitoring . program shall include consistent 
, sampling and analysis 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
rate representation of ground water quality pt the 

: background and downgradient wells installed in 
: accordance with paragraph (B), (E), or (F) of 

this rule. Th~ following shall be included in the 
Aground water detection monitoring plan. " 
"ground water quality assessment mOf!,itoring 
plan, II 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, n ,and 
the "corrective measures program;'! 

(b) Th~ 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 sign\fi-

cant increase in a monitoring parameter shall be 
in acoordance with paragraph (C}(8) of this rule; 
and' 

(d) The number ot~amples 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 teyhniques. to be 
used for:', 
-', (a) Measi,Jr~mei1t of ground water elevations; 
and 

(b) Detection of immiscible layers; and 
(c) Collection of ground water samples. in-

cluding: ' 
(i) Well evacuation; and 
(ii) 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 
data-and the exact location, time, and facility~ 
specific 'conditions associated with the data ac-
quisition; and . . 
. (ii) Calibration of field devices; and 

(e) Decontamination of eqUipment; and 
, (f) Analysis of ground water samples; and 

, ", (g) Chain of. custody control, including: , 
(i) Standardized field tracking reporting forms 

to r~corci sample custody in the field prior to and 
during sh!pment; and 

(iO Sample label~ containing all information 
necessary for effective sample tracking; and 

(h) Reid ano laboratory, qualitY assurance 
and quality control, including: 

(i) Collection of replicate sa!'T1ples; and 
(ii) Submission of field-bias blanks; and 
(iii) Potential interferences. ' 
(3) Measurement of ground water elevations. ' 

Ground water elevations shall be measured in 
all wells prior ~o any purging and sampling. The 
owner or operator shall determine, for the upper­
most aquifer system and for all significant zones 
of saturation monitored, the direction of ground 
water fiow each time ground water elevation 
mE;lasurements are performed. Ground water el­
evations in wells. monitoring the same area or 
,portion of are,a of an industrial solid waste landfill 
facility shall be measured within a perioQ 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 evafuat~ the ground water elevation data 
c;:ollected pursuant to this paragraph in accord.: 
ance with paragraph (B}(5) of this rule. 

(4) The owner or operator establish back­
ground ground water quality', unless the excep­
tion if'l paragraph (C)(5) of this rule applies, by 
analyzing ground water samples collected from 
hydraulically upgradien~ wells(s) for each of the 
monitoring· parameters· or constituents required 
in the ground watet monitoring prqgram. 

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

(a).J'-iydrogeologic conditions do not allow the 
owner or operator to determine which wells are 
upgradient; and 

(b) Sampling of other wells will provide an 
indicatiofl of background ground water quality 
that is as representative or· more representative 
than that provided by up gradient wells., 

(6) Statistical methods. The owner or operator 
shall specify one of the following statisticalmeth­
ods.to be used in evaluating ground water moni­
toring data. The statistieal method chosen shall 
be conducted separ?-tely for ~ach of the para,me­
ters required to be statistically evaluated in para­
graph (D)(4) of this rule. The statistical method 
specjfi~d shall e':!sure 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 
specifi~d shall be $elected from the following: 

(a) A p~rametric analysis of variance ("AN­
OVA") followec;t by multiple comparisons proce­
dures to identify statistically significant evidence 
of contamination. This shall include estimqtion 
and tasting of the contrasts between eabh moni­
toring well's mean and the background mean 
levels for each, constituent; or . 

(b) An analysis of variance cnANOVA") based 
on ranks followed by multiple comparisons pro­
cedures to' identifY 'statistically significant evi­
dence of contamination. This shall include esti­
mation andlesting of the contrasts between each 
monitoring' well's' median and the background 
median 'levels for each constituent; or 

. (c) A tolEmin'ce 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 chartapproa~h that gives con­
trol limits for each constituent; 9r 

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

(7) Performance standards for statistical 
metho.¢!s. Any statistical method chosen in ac­
cordance with paragraph (C)(6) of this rule shall 
comply with the following performance stan-
dardsas 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-derived constituents. 
If the distribution of the chemical 'parameters or 
leachate and leachate-derived constituents is 
shciwn by the owner, or operator to be inappropri­
ate for a -normal theory test, then the data should 
be transform'ed or a distribution free theory test 
shoulGt 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 90mpare an individual monitoring . 
well constituent concentration with background 
constituent" conce"ntration's or a ground water 
concentration "level, the test shall be conducted 
at a type I error level not less than 0.01 for each 
.testing ·period. If multiple comparisons procS-: 
dures are used, the type I experimentwise error 
rate for each testing perioe shall be not less than 
0.05; however, the type I. 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) Ita'control chart approach is used to eval­
uate ground water monitoring data, the specific 
type "of control chart an'd its associated parame­
ter values shall be protective 6f ·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)'lf 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 s"amples in the background data 
base, the data ~istribution, 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 envirohf1)ent. Any practical 
quantification limit (Pal) used in the statistical 
method shall be the lowest concentration level 
that can be reliably achieved within the specified 
limits of precisi9n and accuracy during routine 
laboratory· oper9:ting. ·conditions ..tha.t are. avail­
able to the facility; and 

(f) If necessary. the statistical method shall 
include procedures to control or correct for sea­
sonal and $patial variability as welt as temporal 
correlation in the. data. . 

(8) Determination of significant increase. Th~ 
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 operator shall m~ke this deterr:nina-

. tion each time he assesses ground vyater qu~lity. 
To determine V'hether a statistically-sign.iticant 
increase or decrease has occurr~d; the owner 
or operator shall compare the ground water qual­
ity of each parameter or constituent ateach dow­
ngradient ground water monitoring w~" to the 
background value of that parameter or constit­
uent according to the statistical procedures 
specified in paragraphs (C)(6) and (C)(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 fo~ 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 (8), (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 representati,(e in a 
form specified py the director or his authorized 
representative. . 

(D) Ground water detection monitoring pr~~ 
~m. . 

(1) MonitOring parameters. The o~r;lF!'r qrop~ 
eratorshall determine the conc~ntration6r value 
of the parameters listed in appendix I 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 tacility may propose, in writing, that an 
alternative list of :appendix I monitoring parame­
ters be Used to meet the requirements of para­
graph (0)(5) to (0){8) of this rule. The director 
may approve the alternative list· of appendix I 
monitOfing 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 lof this rule shall be deleted from the 
parameters required to be monitored in para­
graph (0)(5) of this rule; and 

. (b) The types. quantities', and concentrations 
of constituents in wastes managed 8:t the indus­
trial solid waste landfill facility; and 

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

(d) Any other relevant information tilat the di­
rector 0r his authorized repr~sentative deems 
necessary. . 

(3) Alternate inorganic 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 t~e requirements of paragraph 
(0)(5) of this Iule in lieu of some or all of the 
inorganic parameters. listed in appendix I 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. 
Th~ owner or operator shall. at a minimum. con~ 
. sider the following factors in proposing' an alter­
nativ~ 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· ba-ckground ground water 
quality: " 

(4) Alternative parameters for low-yield wells 
not screened in thellppermost 'aquifer system. 
The owner or operator' may propose in writin{;j. 
that an alternative list of any of the appendix 
I monitoring parameters be used to meet the 
requirements of paragraph (0)(5}(c) of this rule 
fo(those monitoring wells not screened in the 
uppermost aquifer system that cannot produce 
enough water within a twenty-four hour period to 
allow for the analysis of the 'required parameters. 
The list of the appendix I monitoring parameters 
to '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. 
Tlie"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 aquifer: 

(a) Whether the monitoring well is constructed 
in accordance with paragraph (8)(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 
arid, 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 required to 
analyze for these parameters. 

(5) Monitoring parameters, frequency, loca-

tion. The owher or operator shall 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 period, 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 mihimum of fOl:lr 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 prbgramand 
analyzed Jor parameters 64, 65, 70,,71, and 73 
in appendix I otthis rule, or the alternative para­
meter list approved, in a,ccordance with para-

, graphs (0)(2). (0)(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 sy.stem, may use existing' data with the 
approval of the director or his authorized repre­
sentative in lieu of the first semiannual sampling 
event; and " . 
, (b) Ouring subsequent semiannual sampling 

events, at least one"sample from each monitoring 
well (background and downgradient) included 
in the' ground water monitoring system in the 
ground water detection, monitoring program 
musfbe collected and analyzed for the parame­
ters specified in paragraph (0)(5) of this. rule; 
and 

. (c) Beginning with receiving the results from 
the second semiannual monitoring event and 
semiannually thereafter, by statistically analyz­
ing 'the results from all wells' included in' the 
ground water monltciring system designated in 
the ground water detection monitoring program 
for' the . parameters specified. in paragraph 
(0)(5)(a) of this rule; and 

'( d) All monitoring wells included in the ground 
water' monitoring system deSignated in the 
ground water detection monitoring program shall 
be monitored for constituents in appendix I of this 
rule or the alternative parameter list approved in 
accordance with paragraphs (0)(2), (0)(3) and! 
or'(0)(4) of this rule at least annually during the 
active life of the in"dustrial 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 I 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 I " 
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of this rule need only be sampled during the 
initial sampling event; and 

(e) All samplescol/ected from all monitoring 
wells'include'd in the ground. water monit.oring 
system designated in the ground water monitor­
ing program shall be field analyzed for parame­
ters 67. 68, and 69 listed in appendix I of this 
rule whenever the owner or operator withdraws 
a sample from a, monitoring well. 

(6) Alternative sampling and statistical analy­
sis frequency .. During the active Iife

o 

(including 
final closure) of an industrial solid waste landfill 
facility and the post-closure care period, the' 
owner or-operat.or may propos~, 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 opera~or shall, 
at a minimum, consider the following factors in 
proposing an alternative sampling and/or analy­
sis frequency: 

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

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

(c) Ground water flow rates for the uppermost 
aquifer system 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 wei! system; and 

(e) Resource value of the· uppermost aquifer 
system. 

(7) Determination of statistically significant 
cha.ng~ in' detection monitoring parameters .. ·, 

(a) The owner or operator shall comply with 
paragraph (D}(7)(b) of this rule,lf the owner or 
operator determines, according to the statistical 
procepures specified in paragraphs (G)(6) and 
(G)(7) of this rule, for parameters 64, 65, 70, 71, 
and 73 of appendix I of this rule or the alternate 
parameter list appr(()ved in accordance with' 
paragraphs (D)(2) (D)(3), and/or (0)(4) of this 
rule in samples for all monitoring wells in the 
ground water monitoring system. 

(b) The owner or.oper'ator shall n.otify 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 leyels; 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. statisti'cal evalua­
tion, or natural variation in ground wate( quality. 
A repqrt documenting this. demonstration must 
be 'sut?mitted to ~nd approved by the director 
or his authorized representative. If the owner or 
operator does not obtain' approval to continue 
detection monitc;>ring within one hundred and five 
days from the determinatioD that a significant 
increase has occu~red, the 'owner .or operator 
shall initiate an ass'essment, monitoring program 
as required by paragraph (E) qf 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 (0)(7)(0) of this rule, the owner or 
operator shall implementa "ground wat~r quality 
assessment monitoring program" capable of de­
termining the concentration, rate. and extent of 
migration of leachate or leachate-derived c.on­
stituent(s) in the grpund water upon determining 
a significant change in accordance with para­
graph (0)(7) of this rule, TJ:1e owner or operator 
shall implement the "ground water qu~lity 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 "~s­
sessment plan. Within one hundred and five days 
of'no}ifying the director of a 'significant 'ch~nge 
in acco~dance 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 pr.ogram" at the indus­
trial solid waste landfill facility. 

(3) Groun~ 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 desGriptions 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 a"ssessment, including' but not limited 
to: 

(i) The prop,o~ed number,location, depth, in­
stallation method ,and construction of assess­
ment monitoring wells; and 

(ii) The proposed methodes) for gathering ad­
ditional hydrogeologic information; and 

(iii) The planned use of supporting methodol­
ogy (Le., soil gas or 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 

(ii) qetection of immiscible layers; and 
(iii) Collection of ground water samples, in-

cluding:' . 
(a) Well evacuation; and 
(b) Sample wi~hdrawal; and 
(c) Sample· containers and handling; and 
(cf) 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) D~contamination 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 II of ~his 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 

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

(a) Collection of replicate samples; -and 
(b) Submission of field-bias bletnks; and 
(c) Potential interfere!Jces; and 
(d) Data evaluation procedures, including but 

not limited to: 
(i) Planned use of statistical data evaluation; 

and 
(ii) Planned use of computer models; and 

. (iii) Planned use of-previously gathered infor­
mation; and 

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

(f) Aschedule of implementation which incor­
porates therequirements specified in paragraph 
(E)( 4) of .this rule. 

(g) Provisions installing additionai 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 to the provisions of 
paragraph (E)(4) of this rule. 

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

(a) Within one hundred and five days of notify­
ing the director of a significant 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 I and 
appendix II of this rule; and 

(ii) Within seventy-five days of. commencing 
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){i) of 
this rule, 

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

(i) At least semiannually for 
(a) All parameters in appendix I of this rule 

or the alternative parameter list approved u!1der ' 
, paragraph (0)(2). (0)(3), or (0)(4) of this rule; 

and 
" (b) All the constituents reported to the director 
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in accQrdance with paragraph (E)(4)(c) of _this 

. rule; and 
: '. (ii) At least annually for 

.. ,.:( -(a) All parameters in appendix II-of this rule; 
,';"or . 
;~:' ... ~. ('lJ) The remaining appendix II parameters if 
':'f ~e director has deleted appendix II parameters 
-,.\.: in accordance with paragraph (E)(4)(e) of this 
·:t:rule. 
':~ .. '.-::: (c) Within seventy-five days of sampling the 
})- ground·. water monitoring· wells in accordance 
}.~.: with· paragraph (E)( 4)(~) Of this rule and after all 
:~;;;: subsequent samplings; the owner or· operator 
,t'shall place a notice in the op~rating record iden­
::~.; tifying all constituents that hav.e been detected. 
'.!.).' The owner .qr operator shall send a copy of this 
::< ~~tice to the appropriate Ohio EPA district office 
:::~and the approved health department. 
·.;:: •• ~:[Comment: Paragraph (G){10) of this rule re­
~;:'::': quires' all groun~ water analysis and statistical 
;:;'analysis results to be submitted to the. djrector 
?~::'within seventy-five days after sampling a moni-
'~;]';:toring well.] _ 
~~{':..y (d) Within' one hundred- and eighty days of 
;r!~~' implementing the ground water quality assess­
~~rment program, the owner or operator shall collect 
~~}additiQnal statistically independent samples (a­
~~r rvinirn~m of four) from any background well that 
il~l;'::qo.I;lS not have at least four independen~ analysis 
gi restJlts.Qfeach leachate or leachate-derived con­
':tstituents detected in the monitoring well(s), dem­
~'i on~trating a statistically significant increase, to 
-+: provide sufficient analysis results to statistically 

cO.mpare the downgradi~nt.ground water quality 
;' assessment program wells to the background 

~ells for that parameter . 
. (e) Upon the written request of the owner or 

op'erator, th~ director may delete any of the ap­
·pendix \I 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. . 

,- . .(f) Ground water monitoring wells not in-
cluded in the assessment monitoring program 
shall be monitored in accordance with para­
graphs (B). (C), and (D) of this rule. 

(5) First determination of rate, extent, and 
concentration. The owner or operator shall imple­
ment the "ground water quality assessment plan II 
which satisfies the requirements of paragraphs 
(E)(2). (E)(3), and (E)(4) of this rule and, at a 
minimum, determine: 

(a) The rate and extent of migration of the 

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 _asses'smenfof the ground- water 
quality including all data generated as part of 
the implementation of the "ground water quality 
assessment plan. II 

(7) Reinstatement of detection monitoring. 
(a) If the owner or operator determines that 

the.concentratipns of all leachate and leachate­
derived constituents are shown to be at or below 
background values, using the statistical proce­
dures described in paragraph (G)(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 (O).of this rule .. 

. (I;» The owner or operator may demonstrate 
that a source other than the inc;lustrial 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 
(G) and (D) of this rule. 

(c) Until the director approves reinstatement 
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 rel~ased 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. II 
This, report shall be submitted quarterly and con­
tain the following: 

, (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 ev~l­
uating aU practicable ground water remediation 
procedures, attaining the concentration level fo( 
leachate or leachate-derived constituents' de-' 
tected in the ground water, controlling the source 
of the release, and eliminating furth.er 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 tlie direc­
tor. The "corrective measures plan" shall evalu­
ate a:1I practicable, remediation procedures 
which are. available for remediating any contami-' 
na!ion 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) Controlthesource(s) of releases to reduce 
or eliminate. to the maximum extent practicable, 

further releases of leachate or leachate-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) An,:! potential remediation procedure, 

which shall be assessed for the long-term and 
short-term effectiveness and the protection it at­
fords; This shall include"the degree of certainty 
that the ~emediation procedure will' prove suc­
cessful. Factors to be considered include: 

(i), Magni~ude of reduction of existing risks; 
and' . 

(ii) Magnitude of residual risks in terms of like.: 
lihood pf further releases due to waste remaining 
following implementation of a remediation proce" 
dure; and ' 

(iii) The type and degree of long-term man­
agement required, including monitoriAg, 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, "ar containment; and 

(v) Potential for, human and environmental re~ 
'ceptor exposure to remaining wastes, consider­
ing the potential·threat to human health and the' 
environment associated with excavation,' trans­
portation,'redisposal; or containment; and ' 

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

(vii) Potential need for replacement of the re-' 
mediation procedure; and -, ", 

(viii) Time until full protection is achieved; and 
(b) The effectiveness of the remediation prcr 

cedure in controlling the source in order 'fo r&­
duce further releases, including: 
, (i) The extent to which containment practices 
will reduce furtner releases;' and 

(Ii) The extent to which treatment technolog­
ies may be used; "and 

(c) The neeti''to coordinate with, and obtain 
necessary approvals 'and permits from. other 
agencies; and 
. (d) The available capacity' and location of 
needed treatment, storage, and disposal ser­
vices; and 

(e) The ease or difficulty of implementing a 
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potential. remeqy(s) based on consideration of 
the following types of factors:: . 

(i) Degree of difficulty associated with cC?n­
structing the technologies; 

(ii) Expected operation reliability of the tech­
nologies; ano 

(iii)Avaiiability of n~cessary equipment and 
specialists; and '. . 

(f) The degree to which comm~nity concerns 
are addressed. by a potential corrective mea­
sure;. '. 

(g) The performance, r~liability,. ease of im.,. 
plen:1ent~tion, aDd potential imp.~cts of the potel)­
tialremediation procedures, incluc;ting safety im- . 
pacts, cross-media impacts, and control o~ ex­
posure to any residual contamIDa\ion; and 

(h) A scheduie for ini~iating and cqmpleting 
each remediation procedure discussed in the 
plan. In e~tablishing this sqhedule, the owner or 
'operator shall consider: . 

· 0) The extent p.nd nature of any contamina­
tion; and 

· (ii) The practical capability of remedial tech­
nologies to achieve compliance with ground wa­
ter concentration levels established !n accord': 
ance with paragraph (F:)(6) of this rule and other 
objectives of the remediation prQcedur~; aDd 

, (iii) The availability of treatment- 0r disposal 
'~, capacity for wastes' managed d!Jring implemen­

tation of the remediation procedure; and 
,.,,' (iv) The desirability of utilizing technologies 

that are not currently available, but which may 
offer significant advantages over currently av.ail­

_ able technologies in terms of protection. reJiabi,l­
ity, safety. or the ability to achieve remedial ob­

.~:! jectiv8S; and 
(¥) Potential risks to human health and the 

environment from contaminant exppsure prior .to 
completion of the remediation. procedure; and 

(vi) Practicable capability of the owner or op­
erator; and 

(vii) Other relevant factors; and 
0) Resource value of the aquifer system, in­

" eluding: 
(i) Current and future uses; and 
(ii) Proximity and withdrawal rate of users; and 
'(iii) Ground water quantity aDd 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 
f€lcility and surrounding area; and 

· (vi) Ground water removal and treatment 
,costs; and 

(vii) The cost and availability of alternate wa-
ter supplies. -

(j) 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 owner or operator to evalu­
ate, as part of the corrective measures study, 
one or more specific potential remediation pro­
cedure(s). 

(6) Interim corrective measures. If, at any time 
during the assessment describeq in. paragraphs 
(E) and (F) of this rule, the director' determines 
that the facility threatef'!s human health or the 
environment, the director may require the owner 
or eperator to implement tI)e following measures: 

(a) NotifY 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 plume 
of contamination; and 

(b) Take any in~erim measures deemed nec­
essary by the director to ensure the protection 
of human health and the environment. Interim 
m~asures should, to the extent practicabl~. 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 ~y the 
director in determining whether interim measures 
are necessary: 

(I) The amount of time required to develop and 
implement a final remediation procedure; and 

(ii) Actual or potential exposure of nearby 
populations or envircmmental 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 grpund 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 qr 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 
conc~ntration level for each leachate or iea-
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'chate-derived constituent which has been de- tory practice standards (40 Code of Federal Reg­
tected in the ground water at a statisticallysignifi- ulations -Part 792) or equivalent standards; 
Qant level. These shall be established as follows: (iii) For known or suspected carcinogens, the 

(a) The proposed concentration levels in the proposed concentration levels shall be estab­
, ground water shall be proteCtive of human health lished at concentration levels below those that rep-
and the environment; and resent a cumulative (due to lifetime exposure) ex-

, (b) Unless an alternate level is deemed neo- Qess upper-bound lifetime cancer risk to an indi­
. essary to protect environmental receptors, then: vidual within th~ 1 x 1 Q-4 to 1 x 1 Q-6 range; and 

(i) For constituents for which a maximum con- (iv) For systematic toxicants, the proposed 
taminant,level h?s been ,promulgated under sec- concentration levels shall be reduced to levels to 
tion 1412 of the federal Safe Drinking Water Act which the human population {including sensitive 
(40 Code of Federal Regulati<;:>ns Part 141), the' subgroups) could be exposed on a daily basis 
maximum contaminant level for that constituent; without appreciable risk of deleterious effects 

(H) For constituents for which maximum' con:.. during-a lifetime. For the purposes of this rule, 
taminant levels have not been promulgated, the "systematic toxicants" include toxic -chemicals 
background concentration for the constituent that cause effects other than cancer or mutation, 
from wells in accordance paragraphs (C)(4) and (8) Determination that remediation is not nec-
(C)(5) 'of this rule; arid essary. The director may determine that remedi-

(iii) If the owner or operator can demonstrate ation of a release of leachate or leachate-derived 
to the director tilat a leachate or leachate-derived constituents from the industrial solid waste land­
constituent is already present in the ground water fill iacility is not necessary if the owner or operator 
at a background level, then the proposed concen- demonstrates the following: 
tration levels shall not be set below' background (a) The ground water is additionally contami­
levels unless the director determines that cleanup nated by substances that have originated from 
to levels below background levels is necessary to a source other than the industrial solid waste 
protect human health and the environment and landfill facilitY and those substances are present 
such cleanup is in connection with an area-wide in concentrations such that cleanup of the' re­
remedial action under other authorities. lease from the industrial solid waste landfill facil-

(c) In establishing tlie proposed concentra- ity would provide no significant reduction in risk 
tion levels that meet the requirements of para- to actual or potential receptors; or 
graph (F){7)(b) of this rule. the permittee shall . (b) The constituent(s) is' present in ground 
consider the following: water that, .. ' 

(i) Multiple contaminants in the ground water; (i) Is not currently or reasonably expected to 
and be a source of drinking water; and ' 

(ii) Exposure threat to sensitive environmental (ii) Is not hydraulically connected with waters 
receptors; -and , to which the leachate or leachafe-derived con-

(iii) Other site-specific exposure or potential ~ stituent( s) are migrating or are likely to migrate in 
exposure to ground water; and a conoentration(s) that would exceed the ground 

(iv) The reliability; effectiveness, practicabil- water concentration levels established under 
ity, and other relevant factors of the remediation paragraph (F)(6) of this rule; or 
procedure; and', - (c) Remediation of release(s) is technically 

(d) The director or his authorized representa- 'impractical; or-
tive may establish an alternative ground water (d) Remediation results in unacceptable, 
protection standard for constituents' for which cross-media impacts. 
maximum contaminant levels have not been es- (9) A determination by the director pursuant to 
tablished. These ground water protection stan- paragraph (F){8) of this rule shall not affect the 
dards shall be. appropriate health based levels director's authority to require the owner or operator 
that satisfy the following criteria: to undertake source control measures or other 

(I) The level is derived in a manner consistent measures that may be necessary to eliminate or 
with federal guidelines for assessing the health minimize further releases to ground water. to pre-
risks of environmental pollutants; vent exposure to ground water, or to remediate 

(ii) The level is based' on scientifically valid ground water to concentrations thafare technically 
studies conducted in 'accordance with the feci-; , practicable and significantly reduce threats to hu-, 
eral Toxic Substance Control Act good labora- 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 correc~ive' 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 
owne"r or . operator after implementation of the 
remediation procedure has begun, or from other 
info"rmation, that compliance. with the require­
ments(s) for the remediation procedure selected 
under paragraph (F)( 1 0) of this rule is not techni­
cally 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) Alternativ~ 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 control 
human or environmental' receptor exposure to 
residual contal11ination, 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 to implement the remedia­
tion procedure(s), that are: 

(I) Technically practic~ble; and 
(ii) 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 activities 
report. The owner or operator shall submit. upon 
implementation of the remediation procedure 

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 remedial 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 complies with the 
ground water protection standards established 
under. paragraph (F)(7) of this rule at ·all· points 
within the plume of cont~mination that lie beyond 
the limits of waste ~tacement; 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 perioq, whichever is 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 contamination has not exceeded 
the ground water protection standard(s) taking 
into account. the following considerations: 
. (i) Extent and concentration of the contamina-

tion; . 

(ii) Behavior characteristics of the contamina­
tion in the ground water; 

(iii) Accuracy of monitoring or modeling tech­
niques·, including any seasonal, meteorolqgical, 
or other environmental variabilities that may af-
fect the accuracy; and . 

(iv) Characteristics of the ground water; and 
(c) All actions required to complete Jhe cor­

rective measure have been satisfied. 
(16) Certification corrective measures com­

pleted. Upon completion of the corrective mea­
sure. the owner or operator shE!.I1 certifY within 
fourteen days to the director th'at 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 wa~er scientist. 

(Effective June 1, 1994) 
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Appendix I 

. Compoun~1 
1) Antimony ............................... : .................................................................................. . 
2) Arsenic .................................................................... ~ ................. _ ............................. . 
3) Barium ..... : .............................................................................................................. .. 
4) Beryllium.~ ..... · ............ ~ ....... ~~ ...................................................................................... . 
5) Cadmium ................................................... :: ................................................ : ............ . 
6) Chromium ...................................................................................... : ........................... . 
7) Cobalt ...................................................................................................................... . 
8) Copper .......................................................................................................... .-......... . 
9) Lead ......................................................................... : ................................................ . 
10) .Nickel ....................................................................... ~~ ............................................ . 
11) Selenium ................................... ~ ..................................... ~ ...................................... . 
12) Silver ....................................................................................................................... . 
13) Thallium ......... ~ ............... : .............. ; .................................... ; ................................... ; .... : 
14) Vanadium ........................................... , ................... : ............................................... . 
15) Zinc .................................................... : ............................................................ : ...... . 
16) Acetone :.~ ....... ~ ..................................... : ..................... , .......................... .: ............... . 
17) AcryloRitrile ............................................................................................................. . 
18) ~enzene· ................................... ~ ..................................... ~ ...................................... . 
19) Bromocholorornethane ......................................................................................... :. 
20) Bromodichlor.omethane ....... : .......... : ....................................................................... . 
.21) Bromoform; Tribromornethane ............................... ~ ....... ~ ... ; ................... ~ .. ~ ........... . 
22) Carbon disulfide .......... , ................... : .................... : .... ;.; ...... ; .............. .-~ ............. , ...... . 
23) Carbon tetrachloride .............................. P ..................... , ........................................ . 

24) Chlorpbenzene ................................. : ....................................................................... . 
25)Chioroethane; Ethyl Chloride ................... : ............................................................ . 
26) Chlomforf'11; Trichloromethane ....................................................................... ~ ....... . 
27) Dibromochloromethane; Ghlorodibromomethane ................................................ . 
28) ~ ,2-Dibromo-3-chloropropane~ DSDP ......................................... : ............ : ........... . 
29) 1,2-DibromornethaFle; Ethylf}ne dibromide; EDB ........................................ ~ ...... ; .. 
30)o-Dichlorobenzene; 1,2-Dichlorobenzene ........................... ~ ................................. . 
31) p-Dichlorobenzene; 1 A-Dichlorobenzene ........................................................... .. 
32) trans-1,4-Dichloro-2-butene ........ ; ...................... :~ ........................................... ~; ..... . 
33) 1,1-Dichloroethane; Ethylidene chloride ...................................... :· ...................... : .. 
34) 1,2-DichIQroethane; Ethylidene dichloride .............. : ............................... ; ............ .. 
35) 1, 1-Dichloroethylene; 1,1-Dichloroethane; 

. Vinylidene chloride ............................................................ ; ............................... .. 
36) cis-1 ,2-Dichloroethylene; cis-1,2-DichI0ro-ethene ................... ~ .......... ; ...... : ......... .. 
37) trans-1,2-Dichloroethylene; trans-1 ,2-Dichloro-ethene ................... ;; ......... ~ ......... :. 
38) 1,2-Dichloropropane; Propylene dichloride ................................... : ....................... . 
39) cis-1,3-Dichloroproperie ................... : .............................................. ;.; .................. . 
40) trans-1 ,3-Dichloropropene ........................ , .......... ; ................. ; ........... : .... :~.: .......... . 
41) Ethylbanzehe.; .. : ...................... : ......... ; .... : ....... ~ ............ :: ....................................... .. 
42)"2-Hexanone (Methyl butyl ketone) .................................................. :.~ .................. .. 
43) Methyl bromide; Bromomethane .................................................... ~ ... : .. , ............... . 
44) Methyl chloride; Chloromethane .......................................... ; ....... ; ......... ; .. : ............ . 
45) Methylene bromide; Dibromornethane .................................................................. . 
46) Methylene chloride; Dichlorornethane : ................. : ... : ................... ;: . .-; .................... . 
47) Methy!. ethyl ketone; MEK; 2-Butanorie .: .............................................................. . 
48) Methyl iodine; Idomethcine ............................................... : .................... ~ .... : ......... . 
49) 4-Methyl-2-pentanone; Methyl isobutyl ketone ........... ~: .............. : ...... : ................... . 
50) Styrene ...................................... ~ .................................................... : .... ; ................. . 

1314 

CAS RN2 
See Note 3 

. See Note 3 
See·Note 3 
See Note 3 
See Note 3 
See Note 3 
See Note 3 
See Note 3 
See Note 3 
See.Note 3 
See Note 3 
S~e Note 3 
See Note 3 

. See Note 3· 
See Note 3 

67-64-1 
107-13-1 
71-43-2 
74-97-~ 
75-2.7-4 

·75 .. 25-2 
75-15-P .,' 

Ei6-23-5 
108-90-7.:;;i 
75-00-3.:i 
67-66-3 ':g 

124-48-1 ;c~ 
96-12-8 I. 

}::~~~ :::~ 
,";,! 

1 06-46-7 -,:.:, 
110-57-6 
75-34-3 )~ 

!:5~ . 107~6-2 . ;" 
:~!I 

75-354 .: .. ~~~ 
. 156-59-2':~~ 
156-60·5 ii!£ . 

. 78-87·5 .:.;:J 

10061~01-5 ;~J 
10061-02-6 .J~ 

1 00-41-4 ,:~ 
:~11 

591-78.6 .'f';l 
.; .. ~~f: 

. 7 4-83-9 ;·i;~ 
. 74-87-3'·;;; 

7 4-95.3::'~! 
75-09-2 . "11 
78-93·3 .. :~ 

. 74-88-4 :;@i 

108-10·1 ;~ 
100-42-5 . \~t 

J@ 
~~i 
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Compound' . 
51) 1, 1.1 .2-Tetrachloroethane ..................................................................................... . 
52) 1.1,2.2-Tetrachloroethane .................................................................. ~ .................. . 
53} Tetrachloroethylene; Tetrachloroethene; . 

. Perchloroethylene .................................................. ~ ........................................... .. 
54) Toluene ................................................................................................ ; ... ~ ....... ~ ...... . 
55) 1,1,1-Trichloroethane; Methylchloroform .............................................................. . 
56) 1,1,2'"-T richlorpethane ................................................................................. ' ........... . 
57) Trichloroethylene; Trichloroethene ....................................................................... .. 
58) Trichloroflouromethane; CFC-11 ........................................................................... . 
59) 1.2,3-Trichloropropane .......................................................................................... . 
60) Vinyl acet~te .......................................................................................................... . 
61) Vinyl chloride ............................ , ........................................................ ~ .................... . 
62) Xylen~s .~ .............. ~ .................................. ~ .................. ; ..................................... : ......... . 
63) Ammonia 
64) Chloride 
65) Sodium 
66) Chemical oxygen demand 
67) Temperature 
68) pH 
69) Specific conductance 
70) Total dissolved solids 
71) Total alkalinity . 
72) Nitrate-nitrite 
(3): Sulf~te 
74) Magn~sium 
75) Calcium 
76) Potassium 
77) Turbidity 
78)' Iron 
79) Manganese . 

374~-29-10 

CAS RN2 
630-20-6 

79-34-5 

127-18-4 
108-88-3 
"71-55-8 
79-00-5 
79-01-6 
75-69-4 
96-1'8-4 

108-05-4 
. 75-01-4 

See Note 4 

Note 1-. Common names are those. widely used in government regulations. 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 quality background ground 

water that has npt been affected by past or present 'operations at the industrial waste landfill facility 
and representative of the quality of ground water passing directly do~gradient of the limits of solid 
waste placement. 

Note 4. Xylene (total): This entry includes o-Xylene (CAS RN 96-47-S), 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 

Compound1 

1) Acenaphthene; 1 .2-Dihydroacenaphthylene ...................... ; ............ ; ..... : ....... ;._ ..... . 
2) Acenaphthylene ...•..... : ........................................................................ : .................. .. 
3) Acetone; 2-Propanone ...................................... :.~ ................................................... . 
4) Anthracene ........................................................................................................... ; .. . 
5) Antimony .................................................................................................................. . 
6) Arsenic .............. : ........................................................................ : .................... ~ ........ . 
7) Barium ............................................................................................ ~ ....................... .. 
8) Benzene .................................................................................................... ~ ............. ~ 
9) . Benzo[ a]pyrene ............................................................................ ~ .......................... . 
10) Beryllium .............. ~ .............................................. : ................................................... . 
11) alpha-SHC; 1,2.3.4,5.6-Hexachlorocyclohexane. 
. (1B.2a.3b.4a.5b,68) 
12) beta-SHC; 1,2,3.4,5,6-Hexachlorocyclohexane. 

(1 a,2b,3a.4b,5a.6b) 
13) delta-SHC; 1,2,3,4,5,6-Hexachlorocyclohexane, 

(1 a,2a.3a.4b,5a.6b) 
14) gamma-SHC; Lindane; 1,2,3.4,5,6-Hexachlorocyclohexane, 

(1 a,2a,38.4a,5a,68) 
15) bis(2-Chloroethyl) ether; Dichloroethyl ether; 

1,1'-oxybis[2-Chloroethane] ............................................................................... . 
16) bis-{2-Chloro-1-methylethyl) ether; 2,2'-Dichloro 

diisopropyl ether; OCIP; 2,2'-oxybis[1-Chloro propane] ...................... : ........... .. 
17) bis(2-Ethylhexyl) phthalate; 1,2-Senzenedicarboxylic 

acid, bis{2-Ethylhexyl) ester ............................................................................. .. 
18) Bromodichloromethane; Dibromochlorometharie .................................................. . 
19) Bromoform; Tribromomethane ........... ; ................................................................ : .. 
20) Butyl benzyl phthalate; Benzyl Sutyl Phthalate; 

1,2-Benzenedicarboxylic acid, butyl phenyl methyl ester ................................ .. 
21') Cadmium ......... :.: .... :: ... : ........ ; ...... ; ..... ; ..... :: ........................ : ............ ~ ....................... : 
22) Carbon disulfide ........................................ ; ..... ~.;; ........................... :: ............. ; .. ~ ..... . 
23) Carbon tetrachloride; Tetrachloromethane.~ ................ ; ....... ; ................................ . 
'24) Chlordane; 1,2.4,5,6,8,B-octochloro-2,3,3a,4,7,7a- '. 

. hexahydro-4,7-Methano-1 H-indene ........ ~ ...... ~ .................................................... . 
25) Ch'orobenzene .. ~ ..... : .... ; ....................................... ~ .................... ~ ........................ : .... . 
26), p-qhJoro-;m-cresol; 4-Chloro-3-methylphenol ....................................................... . 
27) Chloro~thane; Ethyl chloride ............. : ... : ....................... : ........ : ................... : .......... .. 
28) Chloroform; Trichloromethane ... : ........... : ....................................... :; ...................... . 
29) 2 ... Chlorophenol ...................................................................................................... . 
30) Chromium .. ; .................................................................... : ................. ~ .................... .. 
31) Chrysene ....................................................................................... ; ...................... .. 
32) Cobalt ................................................................................ ; .................................. .. 
33) Copper .................................................................................................................. . 
34) m-Cresol; 3-methylphenol .................... ~ ................................................................. . 
35) o-Cresol; 2-methylphenol ................ ~ ..................................................................... . 
36) p-Cresol; 4-methylphenol .................. ! •••• : ................................... : ......................... .. 
37) Cyanide ....... ; .......................................................................................................... . 
38) 2,4-0; 2,4-Dichlorophenoxyacetic acid ............................................................... .. 
39) 4,4'-DOO; '1,1'-(2,2-0ichloroethyUdene )bis 

[4-chlorobenzene] .............................................................................................. . 
40) 4,4'-DDE; 1,1'-(2,2-0ichloroethyenylidene)bis 

[4-chlorobenzene] ................... : ................... ; ...................................................... . 

. CAS RNi :y: 
83-32-9 . 

208-96-8 
67-64-1 

120-12-:7 
see note 3 ~ 

see note 3 
see note.3 

71-43-2 
50-32-8 

. see note 3 

-·319-B4-64 . :_I~ 

319-85-7!/ 

319~6~~r~~{ ..... ,;, 
.. : .~~::~. '.>~~ 

58-89';94.:~ 

111~4~':~' 'fI1 
. . . ~~:-~:;--·.~~1;~ 

'see riote'5':'~ 
. ;.:'~~:' ··:·3~ 

. 1;i~1,i 
~":-"::::' .. ,; .• ~~ 

s~::; 
.' se~ note ~. }if 

108-90-7-J 
59-50-7 !;;t 

75-00-3 .Y 
. 67~66-3';J 
95-57~B ' 

Total 
218-01-9 / 

Total ;:' 
TQtal ;~: 

108-39-4 .. 
. 95-48-7 . ';( 
106-44-5 
57-12-5 '.:. 
94-75-7 

72-54-8 ' .. 
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Compound1 

41) 4,4'-DDT; 1, 1'-(2,2.2-Trichloroethylidene)bis 
[4-chlorobenzene] .................................. , .............................................................. . 

42)· Dibromocholorrnethane; Chlorodibromomethane " ............................................ '" 
43) Di-n-butyl phthalate; 1,2-Benzenedicarboxylic . 

acid dibutyl ester .............................................................................. ; ... : ............... . 
44) o-Dichlorobenzene; 1,2-Dichlorobenzene ............................... , ............................ .. 
4S) I1J-Dichlorobenzene; 1 ,3-Dichlorobenzene .................... : .......... : ........ ; .. ; ........... : ... .. 
46)' p-Dichlorobenzene; 1 ,4-Dichlorobenzene ........................................................... .. 
47) Dichlorodifluorometh~ne; CFC 12 ........................................................... ~ ........... .. 
48) 1.1-Dichloroethane; Ethylidenechloride ............................................................... . 
49) 1,2-Dichloroethane; Ethylene dichloride ................................................................ . 
50) 1, 1-Dichloroethylene;1, 1-Dichloroethene; 

Vinylidene chloride ........................................... :.: ............. ~ ........ :.:.; ................... . 
51) trans-1,2-Dichloroethylene; trans-1,2-Dichloro 

ethene ............................................................................................................. : ... . 
52) 2,4-Dichlorophenol ............................................................................................. ; .. .. 
53) 1,2-Dichloropropane; Propylene dichloride .......................................................... . 
54) Dieldrin; 3.4,S,6,9,9-Hexachloro-1 a,2,2a.3~6,6a, 

7 ;7a-octahydro-2, 7 :3,6-dimethanonaphthalene 
'[2,3-b]oxirene, (laa,2b,2aa,3B,6B,6aa,7B,7aa) 

5S) Diethyl phthalate; 1,2-Benzenedicarboxylic . 
acid, diethyl ester ....................................... ; ............................................. : ........ . 

56) 2,4-Dimethylphenol; m-Xylenol ............................... : .............. ~ ... ~ .. : ... : .................. .. 
57) Dimethyl phthalate; 1.2-Benzenedicarboxylic 

acid. Dimethyl ester ..................................................................... ; ..... ~ ... : ............ :. 
58) 4,6-Dinitro-o-cresol; 4,6-Dinitro-2-methylphenol; 

2-methyl-4.6-dinitrophenol .......................................................... : ... ;~ ................. . 
59) Di-n-octyl phthalate; 1,2-Benzenedicarboxylic' 

acid. Dioctyl ester ................................................................................. :: .. : ........ . 
60) Endosulfan I; 6,7.8.9.10,10-Hexachloro-1.S.5a.6.9. 

9a-hexahYdro-6,9-methano-2.4.3-:benzodioxa thiepin, 3-oxide ....................... .. 
61) Endosulfan II; 6.7,8,9,10,1b-Hexachloro-1,S,Sa.6.9, 

·9a-hexahydro-6.9-metht:mo-2,4.3-benzodioxathiepin, 
3:.oxide (3a,5aa,6b.9b.9aa) 

62) Endrin; 3.4.5.6,9,9.-Hexachloro-1a,2,2a,3,6,6a.7,7a­
octahydro-2,7:3,6-dimethanonaphth[2,3,.. 
b]o>\irene, (laa,2B,2aB,3a.6a,6aB.78,7aa) ............................... ; ..... :: ................. .. 

63) Ethylbenzene ...................................... : ............................................. : .. :.; .............. .. 
64) Floura'nthene ......................................................................................................... . 
6S). Flourene: 9H-Flourene .................................... ~ .................................................... .. 
66) Heptachlor: 1 ,4.S,6,7,8,8-Heptachloro-3a.4,7, 7 a-

tetrahydro-4, 7 -methano-1 H.,indene ....................................................... : ............ . 
67) Heptachlor epoxide; 2.3,4,S,6,7,7-Heptachloro-1a.1b, 

.' 5·,5a,6.6a-hexahydro-2,5-methano-2H-indeno 
. [1 ,2':'b]oxirene, (1aa,1 bB.2a.Sa.SaB,6B,6aa} ................................ ~ ................... .. 

68) H~xachlorobenzene ............................................. ; ................................................. . 
69) Hexachlorobutadiene; 1.1.2.3,4,4-Hexachloro-1.3-

butadiene ............................................................... : ........................................... . 
70) HexachloTOcyclopentadiene; 1.2.3.4,S.5-Hexachloro-

1,3-cyclopentadiene ........................ ~ .......................... : ....................................... . 
71) Hexachloroethane ......................................................................... ~ ....................... .. 
72) 2-Hex&none; Methyl butyl ketone ........................................................................ .. 
73) Lead ................................................................................................ : ..................... . 

CAS RN2 

'SO-29-3 
124-48-1 

·84..,74-2 
95-50-1 

541-73-1 
106'-46-7 
7S-71-8' 
75-34-3 

107-06-2 

7S-35-4 . 

. 156-60..,S 
120-83-2 
78-87-S 

60-57-14 

84~66-2 

105..e7-9 

131-11-3 

. S34":52-1 

117-84-0 

959:':98-8 

33213-6S-94 

72-20-84 

100-41-4 
.206-#0 

86-73-7 

76-44-8 

1024-S7-34 

1-18-74-1 

87-68-3 

77-47-4 
. 67-72-1 
591-78-6 

Total 
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Oompound1 

74) Mercury .................................................................... ; ................. : ............................ . 
75} Methoxychlor; 1,1'-(2,2,2-Trichloroethylidene) bis . 

·T4.:.methoxybenzene] ................................................... : ... ; .................................. . 
76) Methyl chloride; Chloromethane .................................................................. :.~: ..... .. 
77) Methyl ethyl ketone; MEK; 2-Butanone .......................................................... : ..... . 
78) 4-Methyl-2-pentanone; Methyl isobutyl ketone .................................................... .. 
79) Methylene chloride; Dichloromethane .............................. : .................................. :. 
80) . Naphthalene .............. -................................................................................... .-.. : .... . 
81) Nickel .................................................................................................................... .. 
. 82.) Nitrobenzene ................ ~ .................. : .................................. ~ ................................. .. 
83) o-:Nitrophenol; 2-Nitrophenol ................ _._ ..................................................... : ....... . 
84) p-Nitropheno\; 4-Nitrophenol .................................................................................. . 
'85) N,;Nitrosodiphenylamine; N-nitr.oso-N-phenyl 

benzenamine ...................................................................................................... . 
86) Pentachlorophenol ............ : ..................................................................................... .. 
87) Phenanthrene .................. ; ............................................................................ : .......... . 
88). Phenol ............................. _ ..................................................... ~ .............................. ; 
89) Polychlorinated biphenyls; PCBs; Aroclors;· . 

1 ,1 '-Biphenyl, chloro derivatives ................. : .. ;.~ .................................................. . 
90) Pyrene ................................... : .. ~ ............. : ...... : .... : ............................................. ~ ... .. 
91) Selenium ........ ~ ...................................................................................... : ........... : .. : ... 
92) :Silver .......................................................................................................... ~ ............ . 
93). Silvex; 2,4,5-TP; 2-(?.4,5-Trichlorophenoxy)Propanoic 

acid ................................................................... : .......... - ............................. ; ........ : 
94) StYrene; E1henylbenzene ............................... ;.. ......................................... ~.; ...... : ... . 
95) Sulfide .......................................................... :: ..... : ... -................. ~ ..... : .. ; .................. .. 

.96) 1 ;l,2,2-Tetrachloroethane .......................................................... .-.: ........................ . 
97) Tetrachloroethylene; Tetrachloroethene; 

. ;. ·Perchloroethylene ............................................................................................. .. 
98) Thallium .................... , ....... ~ ............................ ; •. ; ......................... ~ ........... : ............... . 
99} Tin ...................................... ; ............. : .... · ....... ;: ........ : ................................................ .. 
100) 'Toluene; Methylbenzene ...................... : ...... ; .... : ..................... : ............. : ..... :.; .. ; .. .. 
101 ).Toxaphene ....................................... ;: .•.. :.~:.: ........ ; ....... ;~; .... .' ............... :; ......... : ...... .. 
102) 1,2,4-Trichlorobenzene ............... ; ................................................. : ...................... .. 
103) , ,1 ,i-Trichloroethane; Methylchloroform ..... ; .. : .. ; ............ : ..................................... . 
104)' 1,1,2-Trichloroethane ............................................ :.:.: ... ; ... : .......................... ::.::,; ... 
105} Trichloroethylene; Trichloroethene ..................... : ...... ~ ... ~~ ... : ......... : ........................ :. 
106) Trichlorofluoromethane; CFC-11 .......................................................................... . 
107) 2.4.,6-TrichlorophenoJ ........................................................................................ ;; .. 
10B} Vanadium ............................................................. ; ............................................. :.: 
109) Vinyl acetate; Acetic acid, Ethenyl ester ... : .......... : ............. : ..... ; ..... : ................. : ... 
110) Vinyl chloride; Chloroethene .......................................... ; .. ; .............................. : .... . 

1318
0
,.1; 

--- $' 

.. \~! 

CAS'RN2 i:i 
Total.:; 

72-43 .. '5 
74-87.:3"'·. 
78-93-S' 

108-10-l ,~ 
75-09'.:2 ,i 

91.,20-3 
see notes ~ 

98-95 .. S . 
88-75-5 :i 

100-02-7 .. 

86-30-6 .' 
87-86-5 ·i. 

8S-01-8 / 
1 08-95':2 .:~ 

see note i . '~i 
129-00-0* 

see note 3.. ~~{ 
see note 3 ':t~ 

. _.>::.f.~ 
." ::':~ . .'.~~ 

. 93-72~1·.j 
100-42-5 .:·;I~ 

18496-25-8,i~' 
79-34-5':1:: 

:--~~<::t 
127-18-4); 

see note.34~ 
see note 3:l 
. 1 08-88-S' '::~': 
see note 8· ... ~. 

120-82-1';} 
. 71-55-6":~ 

79-O0-5.:~.: 
.7.9-01-6~' 

75-69-4' .:;' 
88-06~2 .·f 

see note 3 .: 
'. 108-05-4'·~ 

75-01-4 .~ 
. see note g' 111) Xylene (Total); Dimethylbenzene .; .... ~ .................. : ..... :.; ..... : .................... : ........... . 

112) Zinc ...... : ......................................................... : .......... :: ...... :............................. ...... see note 3 .. ··' 

Note 1: Common names are those widely used ·in g6vernment regulation, scientific publication~.' . 
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 th!3se compounds shall be representative 6fthe quality background ground 
water that has not been affected oy past or present operations at the industrial waste landfill facility 
and representative of the quality of ground water passing directly downgradiehf of the limits of solid 
waste placement.· .' .: 

Note 4: When numbers and letters appear in this form at the end of a chemical name. ie. 



1319 Industrial Solid Waste Landfill Faciliti~s 3745-29-11 

{1a,4a.4aB.5a,Sa.SaB), the fo!lowing applies: "a" = small case "a"; "a" (italic) = alpha; lib" = small 
case lib"; and "B"(italic) = beta.' " , . '. . ' 

Note 5: CAS No. 1.oS-60-1. This substance'is'often called bis(2-Chlorolsopropyl) ether, the name 
. Chemical. Abstracts Service applies to its commercial isomer, Propane. 2.2"-oxybfs[2-chloro- (CAS 

RN 3963S-32-9). . '. . 
Note 6: Chlordane: This entry includes alpha-chlordane (CAS RN 5103-71-9), beta.:.chlorq~ne 

(CAS -AN 5103-74-2); gamma-chlordane (CAS RN 5566-34-7), ana constituents' bfchlordane (CAN 
RN 54-74-9 and CAS RN 1-2789-03-06). " ~: : ; 

,Note 7: Polychlorinatea 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 RN111 04-
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 11097-69-1), and Aroclor,1260 (CAS RN 11096-82-5):' 

Note 8: Toxaphene: This entry includes congener chemicals contained in technical toxaphene 
(CAS RN 8001-35-2, i.e., chlorinated camphene. ' : . " .. 
"Note 9: Xylene (total): This e'ntry includes o-xylene (CAS.AN 96,-47-6), m-xylene (CASRN 10~-

38-3). p":xylene (CAS RN 106-42-3), and unspecifiedxylenes (dimethylbenzenes) (CAS RN 1:330-
20-7). . , 





DOE/PPPOI03-0032&D4 

RECORD COpy DISTRIBUTION 

File:..:.-LPP RMDC-RC 





ATTACHMENT C 

INTEGRATED SURVEILLANCE AND MAINTENANCE PLAN FOR THE 
PORTSMOUTH GASEOUS DIFFUSSION PLANT, PIKETON, OHIO 





June 27, 2011 

Environmental 
Protection Agency 
john R. Kaskh .. Governor 
Mary Tavlor, Lt. Governor 
Scott J. Naiiy, Director 

Joel Bradburne, Site Lead 
Portsmouth/Paducah Project Office 
US Department of Energy 
Post Office Box 700 
Piketon, Ohio 45661 

Kristi Wiehle, Site Coordinator 
Portsmouth/Paducah Project Office 
US Department of Energy 
Post Office Box 700 
Piketon, Ohio 45661 

N 2 9 2011 

RE: US DOE Request for Approval of the Revised Integrated Surveillance and 
Maintenance Plan 

Dear Mr. Bradburne and Ms. Wiehle: 

Ohio EPA is in receipt of the revised Integrated Surveillance and Maintenance (S&M) 
Plan for the Portsmouth Gaseous diffusion Plant, submitted to this office on June 16, 
2011 via e-mail. The purpose of the plan is twofold: 1) to incorporate post-closure 
operations and maintenance for closed hazardous and solid waste land disposal units, 
and 2) provide S&M plans for areas where corrective measures have been implemented 
as part of the Resource Conservation and Recovery Act (RCRA) Corrective Action 
Program. The plan provides for a systematic approach for the continued long-term 
maintenance of each unit addressed. 

The revised plan incorporates changes made pertaining to the X-749/120 Ground Water 
Plume corrective action maintenance activities. The phytoremedial maintenance 
actions were removed from the plan in response to Ohio EPA comments on the "First 
Five Year Review for the X-749/120 Ground Water Plume". As noted in your 
correspondence, Ohio EPA and US DOE will be discussing the current surveillance, 
operation, and maintenance activities performed on the extraction system in the 
X-749/120 Ground Water Plume area as well as other potential modifications and 
updates to the plan. 

Southeast District Office 
2195 Front Street 
Logan, OH 43138-8637 

740 I 385 8501 
740 I 3856490 (fax) 
www.epa.ohio.gov 





US DOE-PORTS 
PIKE COUNTY 
JUNE 27, 2011 
PAGE 2 

US DOE has revised the S&M Plan in accordance with the May 26, 2011 Ohio EPA 
correspondence. The revised S&M Plan is approved in accordance with the 
requirements of the Ohio Consent Decree and the Director's Final Findings and Orders 
for Integration. 

If you have any questions regarding this correspondence, please do not hesitate to 
contact me at 740-380-5289 or maria.aalanti@epa.ohio.gov. 

Sincerely, 
.I 

/-1 //'/t' ~ 
~/7 c i~' L- ~/.' /1 . 

----.-:h~ ~~~/if4~ 
Maria

l 
Galanti ' 

Site Coordinator 
Division of Environmental Response and Revitalization 

MG/jg 

cc: Dennis Carr, FPB, LLC 
Vincent Adams, Site Director, PPPO-PORTS 
William Murphie, Manager, Portsmouth/Paducah Project Office 





DepartmentefEn.ergy 

Portsmouth/Paducah • Project Office 
1017 Majestic Drive, Suite 200 
LexingtonlKentuc~y 40513 

(859) 219-4000 

Ms. Maria Galanti 
Ohio Environmental Protection Agency 
Southeast District Office 
2195 Front Street 
Logan,Ohio 4313'8 

Mr. Harry Sarvis 
Manager, Compliance Assutance Section 
Ohio Environmental Protection Agency 
50 WestTown Street,Suite 700 
Columbus, Ohio 43215 

Dear Madam. and Sir: 

JUN 152u'" 

PPPO-03-1225395-11 

INTEGRATIDDSURVEILLANCE AND·MAINTENANCE PLAN FOil TIlE 
P0lt'fSMOUTHGASEOUS DIFFUSIONPLANT,PtImTON;OHIO(DDEIPPPO/03-
0084&1)2) 

Reference: Letrerftom M .. Galanti·to J. Bradbunle and Ie. Wiehie, "The FirstFive-Year Review 
for the x~ 749t120Gtround Water Plume -"Ohio EPA Respons.e to U.S. DOE 
Correspollieuoe/' dated May 26,2011 

Enclosed for your apprQv~lis the revised1nt~gr(.tteitSurveittance and N/ailJttflJa/fJCe PI(lll·(ISMP) 
for.:the Portsmouth GaseouslJifjusion Plaltt, Piketon,(Jhi()(DOBlPPPO/03~()084&D2). In 
accordance with the:requirementsof the Ohio Consent Decree and tbe Director"s Fmal Bindings 
andatders for Integration, the:Ohio EnvironmentaFProtectionAgcmcy {Ohio EPA) approved the 
Department of Energy's (DOEJ,requestforremoval of the surveillance and m~tenance (S&M) 
requirements for theX ... 742/X .. 120Phytoremedianon&;ea in correspondence dated 
May:26, .2011. The enclpsed.documeI1t has heen revised-to remove the SBcMrequirements for 
theX-7491X~120 Phytoremedlation Area. 

In tbe Same correspondence, Ohio EPAstatoo thatDOB must maintain the eXtraction wells and 
proviijeObio EPA with anS&MpIan for thecolllponents ufthe extractiQn&y~tem.Per our 
disoussiol1S,DQE proposes,a meeting with Ohio· EPA to discuss the Stirveillance,operation;and 
maintenance activities that:areperfonnedon theexttaction systemi.n lieu of submitting a 
sepa;rateS&M plan for the extraction.systemat this tjme~ 

In the near future, DOE would also 1iketo meetwithQbioEPA and discuss additional updates to 
the IS1VIP. A redline version of the proposed updates is available upon request to aid in your 
review. 



Madam and Sir -2- PPPO .. 03-1225395-11 

If you have any qu~stio1').s, please contact KristiWiehle of my ,staff at (740)897-5020. 

Enclosure: 

Sincerely, 

Joel B. Bradbume 
Portsmouth Site Lead 
Portsmouth1Paduoah Project Office 

Inte,gratedSurv;eillanceand Maintenance Plan (DOEIPPPO/03..;()084&D2) 

ccw/enclosure.: 
Vince.Adams@lex.doe.gov,PPPOIPORTS 
JoeI.Btadbume@lex.doe.gov, PPPOlPORTS 
I{rlstLWiehle.@lex.o.oe;.gov, PPP01PORTS 
Amy.Lawson@lex.doe.gov, HElIPORTS 
Iamie.Jatlleson@fbports~com" FBPIPORTS 
Dennis.Catr@fbports.~com, FBPJPORTS 
Administrative·'Records 
PPPO':ReQords, LEX 

2 
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This .documentisapprovedfor puhliereleaseper review~by: 
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1. GENERAL INFORMATION 

1 .. 1 SITE DESCRIPTION 

The Portsmouth Gaseous Diffusion Plant (PORTS) is located near Piketon, Obio,in the south­
central portion of the state. The principal process at thePORTSfaciJity was the separation of uranium 
isotopes through gaseous diffusion. The active or industtializedpottionof the plant site encompasses 
approximately 1000 acres of the 3777,..a,cre site. 

The .U~S.D~'p':\rtrnenLof Energy (DOE) mat}ages theenvirorunerttalrestorationandwaste 
management activities afJ~pRTS in compliance withaIlappUeable state and federalregril~tions .. The 
fundamental objeetiv.eof tJlisprogratn is to ensure tliat risks poseo to theenvirotnTlent and to human 
health and .s,aretY; dt1~t()~~d~<l:active.~ hazardou$ •. anq. nrixedwast.~sareeith.ere1iminated or reduced to 
levels deemed safe by>th~.;regUlatory. agencies.·· . 

~. number0f:~~oli(.t~q~1~thclzardouswasteman~~~~~ . units are. pres~nt·a.fPO~l'S.EnVironmental 
restoration€Le. ~emati~tl!of matly()ftheseare~~sbeingccomplet~d under, .req~irements of the 
Resource Conservatif)n~~~c~ve,?, Act(RCRA). S~'\tctt'lllandfins havebeenclosed'U1lderr~q~irements 
for landfillsusedto.?i~oseofhazardpuswaste,. soljd~te,()rc,onstructio~an~~emolition debris. Other 
solid waste~gement\Un.~t$::(SWMUs) at PORTS luwebeen addressed under~<iRA. Corrective Action 
Program requirements. Itnplementationofcorrectivemeasures bas been completed at a number of these 
SWMUs. 

This.doctlll1eh~the.!1'JJ~gratedSurveillanceanq¥airttenanee·Plan (IS~~~ .... ~~een.·prepared ·atthe 
req~~stQf. the~Np.~1J,t~~mentalPrQte~tiOlli\.~~~~ (Ohio . EPA) to.~~rp()rate ,.O).post .. cl':lsure 
qpet'atiQns'andll;1tli~~e~f~rclosed hazar(l~Ustma~91idwastelandd~sp?$~Ptlit$,and (2) surveiIIanGc 
and maintenance (SBcM),.plansforareaswherecoITecti",el1l$iSures have heenimpletnented as .part ofilie 
RCRA CorrectiveAction]~rQgram. 

Qpera1:i()p.,i~ .. p,f.ari.dlotmaiIltenan'CeP'rQe~qllt¢$forthe units,aQ(;it¢sst}p,in thisdo.cument are 
l'eqUired l?yth~ .. .,. ... . ••. B~A Adniinistrativei'~ansellt:Otder (amenaedf •. ,.W~ .. 1999 .ohio E~A 
Director~sFinalFinQingsandOrders, and/or deCisiou documents for the ~p~i~~.'t9i.tS inclw:led.in~bis 
pl~. Thisoocument inclt\d¢S i.n~pection, operatiot'h.and maintenallcerequin~:tllents for each unit that 
requires an S&Mpla.n. . 

This planprovi~s a~ystematic approach f(jr thec()ntinued long-tel1l.1t.llamt~rmnce of each unit 
,a~dress~<1. · •. Th:eirlf~~tio~.· ~()ntained.in thi$~~¥ ... y:&is base4~11 ~~nura.~~erreconunendations, 

·industrystandards.(wb.en."ll.0 .. manufacturet rec()mmer,taa~onsareavalla1:Jlt?)jprl$P;Astandards. Routine 
gro~fld\iVa~r moilit?tin~ In~y be required atthe qnifsincluded in t~~splan. ~~~lmihvaterm9nitori~g 
requirem~n1~ .~~e:~tQYiCl~d ill the latest revisian.(;>:f.the Int~grated GrQunaw4tet Monitoring Plan 
(fGWMP)(DOE2010l:f). 
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1.3 REVISIONS TO PLAN 

When necessary to reflect actual conditions, the procedures presented or referenced in this plan will 
be revised to rellectany improvements or changes to the system components, or changes in the Ohio EPA 
standards affecting or governing the S&M of the selected remedy. Each revision to this document will be 
submitted to the Ohio EPA for review and approval. 

1.3.1 X-74ft Groundwater Area 

As noted in previous correspondence and during meetings with Ohio EPA, the initial remedy 
selected forthe X,.,740 Groundwater Area (phytoremediation) was notperforniing in accordance with the 
requirements of the Quadrant III Decision Document (Ohio EPA 1999). DOE moved forward with in .. situ 
che111ical'oxidationirt2008, which was also not effective due to the limited Gillia. 

In. 2009, DOE completed a remedial technology evaluation to identify potential remedial methods 
that may be viable for the X;. 740 Area. Based on this evaluation and subsequent recomm.endations 
provided QY the DOE Office of Groundwater and Soil. Remediation (EM-3+) in 2010, DOE and Ohio 
EPA agreed to conduct an in-situ enhanced anaerobic bioremediation (EAB) pilot study at the x-740 
Area. In December 201'0, DOE initiated EABinjections in accordance with the 'Ohio. EPA-approved 
Work Plan !orthe·X';'740 Groundwater Erihanced Anaerobic Bioremediation Pilot Study at the 
Portsmouth Gaseous IJijJu$ion Plant, Piketon, Qhio (DOE 2010b). Qllarterly sampling will be 
conducted for eignteenmonths, which began in May 2011 to monitor the effectiveness of the EAB pilot 
study. 

1.3.2 X .. 749/X-tl0Pbytoremediation Area 

. The First Five .... Year Reviewfor the X .... 749IX~120 Groundwater Plume atthe Portsmouth Gaseous 
Diffusion Plantj Piketol1,Ohio (DOE 2011), concluded that the phytoremediation remedy for the 
X-749IX;'120groll11~\\'~bfrplume • was not as ·succeS,~ful as anticipated. . I~¥ay: .. 701.1 Ohio EPA agreed 
that the X-749/X4t20 PllytQremediation Area .no loqge:r needed to be maintained and approved DOE's 
request to remove the surveillance and maintenance-requirements for the X:.749/X ... 120Phytotemediation 
Area. 

DO~ conti?t:lest?~~¢f~te' and .. maintai~tn,ee~tl'a~i()n •. wells instal:~ed. yVit~int~ex.-749!X-120 ·p1llIl1e 
area to .:reduce tri.chloroetnene.(TCE) concentrations in groundwater andpreventiUrther migration of the 
plume. Thefinal<ret,negy for theX~749iX:.120Grotl!ldwaterPlume Area will be . determined once 
additional data iscoUectedartdevaluated. 

1 .. 4EMERG:ENCY:,:O;EALTH, AND SAFETY CONSIDERATIONS 

Ageneralsite~'Wid¢raccidentpreyenti~np~an,.R(!)RT8 Corrective Mellsure IntPlemeittation Program 
~qfetya~1 If~(il~111c:.7ldentPreventiRn~1~11.,f¥>9l!;~995), has been deyeloIled~yDOE to address all 
c()rrectiveme~l.ltes~1l1plementati()n~CMI)w()tk·a~ti;ities perfonned •. at ·p~R.~~.~11work isperf0rn1ed 
in accordance wIth the POE·lntegrated SafetyN1:ailagement SystemlEnvironmental·Management &ystem. 

Additional health and safety consideration~ may apply to workcompietedat individual units, such as 
measures to prevent or minimize dangetsass()ciated with animals (such as W~ps,$piders, and snakes) 
and application ofherbicides()r·pesticides~ Persohnelwho apply herbicidesandlor fertilizers will review 
the material safety data sheet (MSDS) and be trained (and certified, as necessary) in safe workpractices. 
Personal protectiveeqtiipment listed in the MSDS will be woni by personnciapplying herbicidesand/or 
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fertilizer. Ifapplicable,additionaI health and safety measures are discussed in the sections for specific 
units. 

1.5 RECORD KEEPING 

All inspections,· sampling, and monitoring activities performed under the reqllirements of this plan 
are documented. These records are maintained and controlled by the PORTS Surveillance and 
Maintenance Program or the Groundwater Protection Program in a manner that prevents loss, damage, or 
ofuerdetrimentaLconClitionsand can beobfainedfroll1 PORTS Document Management Center. Inspection 
reports containtheJ()Uowing {as applicable;': 

the datef time, and reslllts,ofthe inspection, 
the locationofinspectior1; 

• infonnationrelated to.any non ... conformance, 
.. evidence of completion and vetlfication of inspectioti;and 
• identification of person(s}performing iIl$pection. 

All corrective maintenance ot repaitsare performed in accordance withmanufacturet's 
recommendations and procedures approved by the PORTS Surveillance and Maintenance Program or 
Gr()undwaterPr()t~tionProgtam. Actions taken in response to non-conformances are documented on the 
inspection report and. may contain the foUowingimomuttion (asappropriata): 

If the scope and purpose of repair~ 
• the date(s) when the repair was performed, 
If location of repair , 
• planned actions and schedule to address item 

WorkOrdernulltber iriitiated for repair 'Work, 
.. information related to any non-cQnf'ormartce,and 
• date item was closed and ininR!sof'personnel who closed the item. 

Any continuing pon .. conformances ate noted in subsequent iIl$pections. The records listed above are 
maintained for atfiiilimum oftiveyears. 

Ill~pOOtiOt:lSatld swnpling of grourtdwatermonltoring weUsare oolllpleted. in accordance wifuthe 
IOWMP. 

1.6 REPORTING 

A written summary of S&M inspections· completed. in the previous calendar quarter is submitted ·to 
the SorttheastDistrict OffieeoftheObio ~rA n.o later tlmnApril 15,July 15, October 15, and latlua~ 15. 
(not including inspections ofgraundwatermQn:itorlngwellseompleted ill accordance . with the lO\VMP). 
The.inspection summary details the;results of the inspections and lists a. schedule of actions (if any) to' be 
taken~ Copies of the S&M inspection form($) for each unitare submitted with the written summary. 

Results of environmental groundwater sampling ate completedandreoord.ed in accordance with the 
IGWMP. 
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'I1tetmlebelow provides asummary'Ofupeotriing five year reviews for remediationeifectiveness. 

Quadmiiit 
X-'i49f120 Area Groundwater Plume 
X .. 749BPelet Kiewit Landfill 

Five-Unit Area, X-231A Cap, and X.;231B aq, (Quadrant I 
,(3 waterlnve· ativeArea) 
:Q 
X.(611J\·frattie 
:*~TJ4,.Lantlfllrs 
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2. X-611A PRAIRIE 

2 .. 1 INTRODUCTION 

This section 'describes the recommended S&M procedures for the X.;.611A Former Lime Sludge 
Lagoons (1) soU and vegetative cover system, (2) surface water control system, (3) groundwater 
monitoring system; and (4) miscellaneous systems including the lagoon's perimeter embankments. The 
S&M procedures are based on the information and data contained in the EPA's decision document;· the 
certified~for-construction specifications and construction drawings for the X-611A eMI; and Guidelines 
for the Development of Tallgrass Prairie Vegetation at the X .. 611A Lime Sludge Lagoons in Piketon, Ohio 
(Knoop 1996). 

The X.;611A Fonner Lime Sludge Lagoons consist of three unlined sludge retention lagoons 
constructed in 1954. Ute lagoons were constructed in a low ... lying area that included the Little Beaver 
Creek channel. As··a result, approximately 1,5'00 feet of Little Beaver Creek was.relocated to a new 
channeljust east of the current-lagoon locations. In general, the lagoon depths increase from west to east 
as the preconstruction topography elevation decreases. Maximum lagoon depth ranges from 
approximately 14 feet inthe notthlagoon to 12 feet in the south lagoon. 

TheX:..611A Lime Sludge Lagoons received waste lime sludge from the X,.;611 Water Treatment 
Plant from 1954 to 1960. The sludge consisted primarily of white, saturated lime sludge .. Sparse, grassy 

. vegetation became established in thewestemportions of all three lagoons. The eastern portions of ·alI 
three lagoons contained surface water with a maximum depth Of approximately 8 feet 

The DecisiOn Documentfor the.X-611A Solid Waste Management Unif(OhioEPA 1996a)speci£ied 
the selectooremedyto be used to achieve the remedial goals. This selected remedy required the following 
actions: 

• Placement nfaminimum.,of2;.ft .. thickslopedsoilcoveroverthe·uorth and middle lagoons with the 
. soilc()ver contoured todivertsurface water away.from the north and m.iddle lagoons. 

.Pl~11lent ofatninimum2·.:ft4thicksoilcoverover the south lagoonwithshaUow water expected to 
pendQu the surface of the lagoon. 

'* PJacement of material to facilitate the deposition of soil on the sludge anderihance sludge stability 
(if:required). 

• Development of aprairiehabitatontbesoilcoV:etplaced over thenortb,midc:lle,and south lagoons. 
Prairievegetatiol1 tbatgrows in wetter areas may be cultivated in portions of the south lagoons to 
accommodate the shallow accumulatioil of water expected on the lagoon.surface~ 

• Construction ora soil bennoutside the northern boundary of the north<lagoonto facilitate shallow 
accumulation of water inthis low-lying area. 

• Groundwater monitoring to ensure that no oontaminants of concern are migrating to the 
groundwater~ 
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2.2 DESCRIPTION OF SYSTEM COMPONENTS 

2.2.1 Soil and Vegetative Cover System 

The sOil/vegetative cover system constructed at the X-6UA Former Lime Sludge Lagoons consists 
of a minimum 2.;,ft-.thick soil layeroesigned to support a prairie vegetation ground cover and a 
reinforcementgeotextile fabric· used to aid in the construction of the soil layer over the sludge. By placing 
a. soil cover· on the lagoons,exposure pathways for a number of modeled receptors have been eliminated 
or reduced. 

Installation of the· soil and vegetative cover system consisted ·of.clearing the site, installing the 
geotextHe over the lime sludge, and placement of the soil layer. Soi11ayerplacement utilized special 
earthwork techniqlU)s and equipment to minimize sludge waves and over~tetlsioningof the underlying 
geotextilefabric. 

Elevatedcmbankments were. previously installed at the northwest~m, noithem,eastern,.and southern 
po~onsof the . lagoons durblg the initial 1954 construction.Unconsolidate4material removed from the 
lagoon areas °was used tofonn the blg()On:~S embankments. Th~seerribankments were maintained as part 
ofthe,CMI remedy-as the sludge retaining mechanism. A seep was previously observed from an area near 
the bottom of the middle lagoon embankment. The seep was sampled and characterized,and no 
contaminants of cone em were ° detected. Although the seep fioweither has been stopped or minimized by 
rell1GvaL,ofstanding. sutfacewatetfrom the·lagoon.durirtg theCMI,a layer of large rock . was installed 
duringQMI construction at the . .seep. location to minimize future embankment erosion if the.· seep 
continues. 

2.1.2 iSunace Water Control System 

Thesdil layer was graded ,and contoured to drain precipitation falling on the middle and north 
lagoons:in a north-northwest direction. The collected drai1;lage is routed down a concrete chute to an 
existitIg drainage channel, Wltereit,merges with surface· water drainage from other areas. The combined 
surface drainage discharges to Little Beaver Cre.ekatthe notthem end oftheX.,.611A.·site. 

Surface drainage from the. soqth lagoon collects in a low<area before. discbargingthrougba rock 
spillway channel and gabion level spreader. The·level spreader crei}tes a· wide, .. 1pw-,yelo¢ity . ,flow to 
designi}ted wetlanclsat the southern end of the X .. 611A site. 

"2.2..3 Groundwater Monitoring System 

2.2.4l\1igcellaneons Systems 

Various miscellaneousiteOl.sare'requiredto support the X~6J lA CMI. These items are 111fill1tenance 
of adjacent areas, site access, and deed monuments. 



23 NORMAL OPERATIONS AND PREVENTIVEMAlNTENANCE 

The X-611A remedial and monitoring systems are properly maintained to assure the CMI'sability to 
con~ain~d isolate contaminants of concern from the environment. Processes that could damage the cover 
include erosion due to surface fUnoff,physical disturbances, and settlement. Damage to the 
X-61lAsite is repaired and the cause investigated, if necessary, so that future need for additional repair 
can be minimized. 

Normal maintenance includes the inspection and repairs~ as needed, of system components at 
prescribed intervals for the purpose of preventing abnormal operating conditions. Also included are 
detecting, repairing, and reporting defects that could lead to system component damage or breakdown. 
These requirements are summarized in the Jollowing sections and in Table 2.1. An inspection checklist is 
used during the quarterly and annual inspections listed in Table 2.1. Attachment2.A at the end of this 
section provides an example of this inspection. checklist. Any occurrences of deficiencies noted bytbe 
inspections are recorded during the inspection and corrected ina,ccordance with Sect. 2.4, Potential 
Operating Problems. 

2:3.1Soil and V egetativeCover System 

T.hefollowing parts "of the X .. 611A soil/v€(getative cover system are routinely inspected during 
preventive. maintenance activities: 

prairie flora vegetation cover, 
• soil layer, 
• embankment side slopes~ 
• erosion.control rock blanketstand 
• surface drainage systems (rockor concrete drainage channels). 

No system preventive or corrective maintenance is listed for thegeotextile. The underlying 
geotextile was used to achieve a. supportsllrface ofsufncient strength to placethei soi11ayer. 

The P11lirie is bumedonce every three to five y~ars (starting in 20(6), either in the spring or fall, 
depeuditlgoll whenweathercotiditionsare conducive to burning. Buming stbitulatesprairie plant growth 
and. discourages cool-season domestic grasses atidwoody J.nvaders, thus tippipgthe balance in favor.of 
the prairie species. 

A separate burn ,plan Iorthe X~61JA Prairie describes the. procedures required to conduct a safe and 
controlled burn of the X-nllA prairie vegetation. 'Iheburoplan will be:reviewedby the PORTS 
surveillanceandmaintenat'ic(}cofltractor prior to burning and updated, if required, to meet changing field 
conditions. 

The existing lagoon embankments are currently vegetated. Areas associated with the X -611Asite 
thatarenot seeded with the prairie flora vegetative mixture are mowed as needed. 

In addition to the above pre-establlshed maintenance requirements, theprairle :f1ora and existb,g 
embankment vegetation are visually inspected for the presence of stressed vegetation and small shrubs .or 
deeply rootedwoodedplant:gtowth. As needed, any woody plant growth will be removed or sprayed with 
herbicide that only targets/woody plants. 



Table2.1.X-611A Prairie maintenance program 

System Preventive Maintenance 
Component Activity Frequency 

Prairie flora Burning* Every3:'5yearSa 

Vegetative ground Visual inspection Quarterly 
cover 

Soil. layer 

Embankment side 
slopes 

Erosion control 
rock blanket 

Surface water 
cOntrol system 

Visual inspection 

Visual inspection 
Mowing 

Visual inspection 

Visual inspection 

Quarterly 

Quarterly 
Prior to burning 
mtdas needed 

Qllarterly 

Quarterly 

CortectiveMaintenance 
Activity Frequency 

Vegetation reseooingand watering As needed 
Brush removal As needed 
Burrowing animal removal As needed 

Erosion repair 
Major ,settletnent/subsidencerepair 

Erosio11/seepage repair 
Subsidenct9depression repair 
BurtoWinganimal removal 

Erosionlseepagerepair 
Subsidence/depression repair 

Drainage channel repair/cleaning 
Drainage pipe repair/cleaning 
Dmmage channel rock lining repair 
North depression structure repair 
South Jagoon pondllevelspreaderrepair 

As needed 
As needed 

As needed 
As needed 
As needed 

As needed 
As needed 

As needed 
As needed 
As needed 
As needed 
As needed 

Groundwater 
monitoring wells 

Visual inspection In accordance with RepaintweU As needed 
As needed 
As needed 
As needed 

the IGWMP Repair or replace concrete pad 
Replace casmghinge 
Other repairs 

:Deed monuments Visllali.nspcction AnnuaUy Repmr/I'epl~ce 

aAr~11tatare not.sCf;d¢dWi~Pllliriel1ora·v~getationwiI1 bern9we4gp.~i\~s~needed ~is. 
4Mowingmaybecoriduetedlfburning cannot becompR~ted. > • 

As needed 

The soi1 layeris>visually inspected for the. presence of conditions that could lead to· a breakdown of 
th¢la.yet'sintegrity ot,the~engineered~ystem,.· Ifa.preakaowI1jnth~jnt~grity of the remedial alternative is 
detected, DOE will lletifythe Ohio EPA of the incident and actions taken to correct the situation. 
Conditions that could affect the CMIintegrity include itetps that could expose orthteaten to expose the 
surface of thelime<slridgeotitems thatcouldinlpactthe2:lfoot minimumsoilcQverrequirement. The 
p()tential pl"oblemsto be observed during.the visual . inspections -include; 

" burrowing animals, 
,. erosion and 
• major settlement and subsidence. 

Some settlement and subsidence of1hesurface .ofthe lagoons is anticipated arid will be tolerated. as 
long as no detetiora.tionoffhesoilcover occurs,and.tbt}>sgtface of the lagoons does not become exposed. 

The rock erosion control blanket at the middle hlgooneastemembankmentand side slQpesof the 
other lagoon embankments is inspected quarterly. Potential problems to be 'observed includepondingof 
water (possibly due to subsidence), craters,erosioU, seepage,. and the presence of butrowinganimals. 
Settlement monitoring consists of visuaLinspectionsfotsubsidence, depressions,. or ponding. 



2.3.2 Surface Water Control System 

The surface water controlling systems are inspected routinely, and the .drainage system should be 
free of excessive soil, si1t~ and debris. Potential problems to be observed include debris, soil andsUt 
blockage in. drains, broken or collapsed drain pipes, drainage channel erosion, washing out of rock 
channel protection (dumped rock fill), sloughing of side slopes within ponded areas (Le., the north 
depression structure and the south lagoon), or the lack of positive drainage (in areas not engineered· for 
standing water). Items to be inspected include: 

surface drainage channels (rockandlor concrete), 
• 60-inch· corrugated pipe, 

rock.channel protection, 
• north depression structure, 
• southlagoonexitchannel and levelt;preader,and 
• south lagoon ponded area. 

2 .. 3.3 Gronndwater l\tonitoring System 

Groundwatermot1itoring wells aremspectedin accordance with the H3'WMP. 

2 .. 3AMiscellaneous Systems 

Vehicular access roads to thesite,gate barriers, and deed monumcntsare inspected to ensure that 
these items are serving their intended purpose. (see Table 2.1). Fog Road or other suitable vehicular access 
to the site and aU on..;sitegravel accesses are visually inspected to . ensure that the access· remains passable 
and that adjacent vegetation .. hasnotdemmentally encroached onto oraboye. the access road. Potential 
problems to be observedincludeJow"hangingtree limbs and gaps itltheroadbed. material. 

Deed monuments are inspected to ensUre that physical damage has not occurred due to erOSion, 
settlement, or tampering and vandalism; and that they are readable. 

2.4.POTENTIALOPERATINGPRQBLEMS 

Maintenance tasks or repairsare~perfonned as described in this section to correct deficiencies or 
operating problems detected duringpreverrtive maintenance activities. Materials used in maintenance 
activities ·are equivalenttoorbetterthanthose originally specified forthe itd~ialconstruction. 

2.4.1 SoiIandV~etativeCover System 

Corrective maintenance activities that may need to be. performed on the soil and vegetation system 
and the embankment slopes areas follows: 

• removal/relocation of burrowing animals, 
• prairie flora vegetation reseeding and weed/brush removal; 
., soil layer repair; and 
• embanklllcutsiopereseeding or repair~ 

Burrowing animals are removed orirelocated to other portions of the DOE reservation. Any burrows 
that remain are backfilled with soil to the maximum extent possible. 



The prairie flora vegetation may require reseeding if there isa dieback of the vegetation or if repair 
of settlement/subsidence becomes necessary« The section below contains infonnation for reseeding the 
prairie flora vegetation~ if necessary. 

The soi11ayer and the side slopes of the embankments may need to be reconstructed if damage 
QCcurs due to erosion,substantial settlement, or sloughing (in the south lagoon area·wbere.ponded water 
exists). Ifsoil layer reconstruction is required, care will be utilized to ensure that a sufficient bearing 
capacity exists to support the construction equipment that is used to make the repair. Use of low pressure 
equipment that exerts a groun.d pressure of no more than five pounds per square inch will be required. 
Erosion control matting andlor rock protection (dumped rock fiU) may be required on the perimeter 
emhankmentsprone to surface and seepage erosion. 

Reseeding The following species of grasses and forbs (prairie wildflower) will be used for reseeding 
activities based on whether reseeding is required for a wet or drier mesic area: 

Grasses 

Forbs 

Wet Areas (South Section) 

Blue JointGrass 
Big Bluestem Grass 
Prairie Cord Grass 
Indian Grass 

New England Aster 
Spike· Blazingstar 
PaleLobelia 
Wild J}ergamot 
Gray-headed Coneflower 
Black-eyed Susan 
Obie Spiderwort 
DoWny Phlox 
Prairie Dock 
8tlffGaidenrod 
Sl1odtir)gStar 
Com1llonMountafuMint 
Rattlesnake Master 

Drier Mesic Areas 
(Middle and North Sections) 

Grasses 

Forbs 

Big Bluestem Grass 
Little Bluestem Grass 
PrairleDropseed Grass 
Indian Grass 

New· England Aster 
PtirpleConeflower 
Wild Bergemot 
Gray;..headed Coneflower 
Black~eyed Susan 
OhioS'piderwort 
Downy Phlox: 
RoUI1d~headedHush Clover 
SfiffOolderirod 
Prairie Dock 
COinpassPlant 
Praitie.;}llazing~star 
Flowering Spurge 
Shooting Star 
Horu;yPuccoon 
ButterfiyMHkweed 
Tall CoreQPsis 

Therecommende:d mix rano for grass and fothseeds used forreseedlng is: 

Drier Area 
4 lb. Little Bluestem Grass 
2.1b. Big Bluestem Grass 
21b~ Indian Grass 
O.S lb. Prairie Dropseed Grass 
SIb •. forbsmix 
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We(Atea 
2 lb. Big BluestemGrass 
2 lb. Indian Grass 
0.5 lb. Prairie GotdGrass 
0.5 Ib Blue Joint Orass 
8Ib. forbsmix 



• Grass and forb seeds must be mixed thoroughly priorto planting# 

• Do not sow immediatelyfoUowmg rain, when ground is·toodry, or during windy peri.ods. 

• Ap.ply seed mixture evenly at ara1e of2 pounds per 1000 square feet. 

• The prairie seed will be • mixed in a larger volume of inert material suchassawdust,verm.icuiite, 
or sand that has been slightly damped. Spot seeding may be perfonned by hand broadcasting over 
t"heseed betland thencovermg the seeded area withV4to% inches or soH. 

.• Th.enewly seeded area will receive a light covering of clean straw 

AIll\Cceptable stand of grass. is. defined using the followingparametets: 

• Norbare spots larger than three feet square. 

• Nontore than 10% of total area with bare spots larger than one square feet, and 

• No more than 15% of total area with bare spots larger thatlsix il1ches square~ 

2~4~2Sl:!rfa-=e'WaterContr()l.·~pt~rn 

~e[~tiifaceW3:ter·control·sr~feIT:f;·~y.·requirerepait be~aus~ofdanulgecausedby.etosiOl1, .• Stone.·or 
erosi~n"7~~~1 .. ma~ing~a)' .... ~~:in~~lle~in.·drainagechan~elsl~:on~·to . erosion,. ·Rook!concrete. ch~nnel 
pr()tecti()Il't~tmay be waShe(l.'()llt~yh~t\yyptecipitationevents",,:iU reqllirereplacement. 

Afttetsiltjscleanedfrotnthe·W:~irutgestructures (i.e., dItches, t~eno~:~~ressiol1.stl"tl~~~~ .tUldl~.e 
south level spreader) followi.,g tll~initi~l construction, silt cleanil1g is only an1icipatedattne(south level 
spreader to ensure that a non",conCentra.ted flow is be.ing discharged to the low-lying areas. The.gabion 
basketsattms . location are aIsorep~ir~.OJlan as~~eeded ~asis~~~erareas<such.as~ .11o~?~l'fessions 
area and. ~e . ponded area in th~ ·.soUlli lagool1)" should dev.el~p . into al1ec~system wfiere:cleaning 
~~~~~~~sUnt1ecr~S~rrt~:;~~~!l~cel.lnlulati~n.·ofsi!t~~~~~~.~i~.age?itch~~~~.t~~l~~~¥i~. will 
be,t~~~~~~;s,~ch.accUlt1Ulatl~'~ill.c~atea·mearideri~geffect~wiUaidlp eco$y~~~~~~n,:e~ent 
Any~l>lodkage that .causesa'sill!lei~r~mface water backtlPtoflQ\N()vertheperiineterem~n~el)ts.ata 
non .. engineer~dlocationwlllbe2r~m0"etl. 

lf$lo~hingoccurs witnin.theengineered ponded area(j~i!b.~.f~rmers()1J~hlag~()Il,~~.!l1~~~~~i~iol1 
exposes or threatens to expose the surface of the lagoons, itwiU be repaired as soonasPbssible~ Ponded 
ar~~~!~~edrailled~o·~r~~i~!r·rqR~~~~ . Repafrs \Vill.b~.>~ce0Il]p~ished by usiIl~ .~~t~~l)t\gerne.nt 
pra~B~~.~i1ti .site proced\lf~~.t~~,~~ply.···with local,state, .•. ,a~(ttede~~l dischat~~~l.lla.tio~.iA.ctivities 
ma~iJ1~1~~7.passi~~~~~Ft~o~g~:~~t1:f.ences ·.t~. disfh~ge~n~f~sy are~tor,~as~~.~?'Yater~ough 
exi~ti.~~ .~~l11l.w~ter·~e~~l~<~!:~,~,: .•. ~~.·.qtP, gabion~, .. ;ann,s~~~~ •. ~~itl~). ptiQr~o .reac1iii}g ..• a. r~cE)iving 
streAtp~Xh~;discbill'ge rateGf:'th¢~tei' Will beconuoUecltQtl)P:1i1,lil:z;e·silt. dis~harge. 

Silt removed during theS&Mperiod will be air;.drledt if required, and deposited on the DOE 
reservation:fot fill or utUizeqtQma!c.ec:m .. site erosion repairs. 



2.4.3 Groundwater Monitoring System 

Monitoring wells are repainted when the paint has deteriorated suchthatthe well labels have become 
illegible. The concrete pad may need to be repaired or reinstalled. The well-casing hinge is checked and 
replaced if necessary. Other repairs may be required if a well has been damaged. 

2.4.4 Miscellaneous Systems 

Vehicular access routes may require maintenance to. keep the access clearaf encroaching vegetation 
and maintain a level surface that is free of ruts and potholes .. Deed monuments may require repair or 
replacement due to erosion, settlement, or tampering and . vandalism. Replacement isperfonned by or 
under the direction of a registered land surveyor in the State of Ohio. 

2.5 GROtINlJWATER MONITORING 

Routinegroundwatermonitoting for the X-611A isperfonned in accordance with theIGWMP. 

2.6.ALTERNATIVE S&M ACTIVITIES 

The constructed remedy provides protection of human health and the environment by eliminating the 
relevanLexposure pathways. The constructed remedy will be<effectiveinthe long term by containing the 
sludge and isolating it from the environment. Design calculations on the stability of the embankments, 
un~er;stati~and seismic loading from the retained sludgean4.~~QP~sed soilcovering,dete.rmil1ed that the 
embankments had asafe1:yfactor. twice the minilllumfa¢torof .safetyfor stability. The existing 
maintenance planrequires.unc()nl,pIicated nontechnicalqp~l'atWgandmaintenanceprocedures·· that will 
provide long ... term maintenance for the corrective measures required in the J)ecisionDocutnf!n( for the 
X"'(jl1ASolidWaste .Manqgement Unif(OhioEPA 19960.); thetef()re~ there is no need foran.altemative 
S&M.p1ilnJorthe X-611ASWMU. .. • 

Fl~th . and safety cons1c&ratioIls~pecific to the .. X:~6·1J!\j~~lude··hazards·associatedwitbconttol1ed 
btiI'riing~.ntaintain theprairiev~i~tation.Burning~ctiyiti~~.'\Vil1. i>econducted. in.accorclance with the 
health and safety requirements· outlined in the X;..611A ·burn plfU1 (DO:E2002). 

]3~qipll1~~t. required~Qr.S~M .. ~l1¢ludesmow~rs,ma.t~ria.l for sampling ofJhe)~oundwater 
mOl1it()dllgwel1s,andmaterialsf~~ controlled burnifigofthe~rairie grasses. These types Qfequipment 
arealr~a,ttyownedand use(iat'PS)~T~forsimilar~es of prQJ~cts. The manufacturers~an.? vendors' 
pr~duetlit~rature, certificat~~~.a,nd~tallation instrueti(ln~ .fo~.the . variousmate~ial~used .. 1n .. theCMI 
construction project that may be· required duringtbe corrective maintenance activities are identified 
below: 

-product data and recommendedinSt~Uation instrllcfionson erosion control matting, 
.gabicm baskets r~01l)1D:ended· installationinstructiQus, 



• lagoonreinfore:ementgeotextilespecification (used fOisubsurface separation/reinforcement 
underneath the la.goonsoil.separation layer. It is not anticipated that this type of geotextile Will be 
needed for repairs), 

• rock~lined channel geotextile (used for separation and filtration underneath the dumped rockfill 
placed in drainage channels and for seepage erosion blanket), 

.. roadwaygeotextile (used for subsurface separation andreinforcetnent·underneath roadways), and 

.. herbicide·recommended~pplication instructions and thematerial·safety data sheet. 
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ATTACHMENT· 2.A 

INSPECTION FORM 
FOB..X~611A 





Inspected By: 
Signature 

Reviewed By: 
Signature 

X .. 611A PRAIRIE 

Date Inspec.tion Performed: 

TimelnspectioD Performed: 

16}Benehrriaiks are readable. free of physical damage, and frceaf evidence of tampering:, (Annual 
inspection) 



X4il1A PRAIIDE 
SurveiIlanc..,and; Maintenanee 

SECTION A (C(Jntinued) 
........................ ~ ............ 



3.X~616 CHROMIUM SLUDGE SURFACE IMPOUNDMENTS 

3.1 INTRODUCTION 

This section describes the post-closure operations and maintenance for the X-616 Chromium Sludge 
Surface Impoundments. The X-616 Chromium Sludge Surface Impoundments consist of two unlined 
surface impoundments 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. Chromium in the blo\vdown was reduced 
to trivalent chromium attheX-616 Liquid EffiuentControl Facility byaddingsulfurdioxide·to the water, 
which produced sulfurolls 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-616Chromium Sludge 'Surface Impoundments for storage. 

From February to May 1987, treated process effluent from the X-700CheIJlical Cleaning Facility 
was diverted "to the X..:616 Liquid Effluent Control Facility via the X-701C Neutralization Pit to reduce 
the high concentration of suspended solids discharged from the X,;. 70 lB Holding Pond. In addition, 
chlorinated org~csolvents were discovered in the X .. 700 Chemical Cleaning Facility basement sump 
thatdischargedtothe X-70 lCNeutralization Pit. 

The X-616 Chromium Sludge Surface Impoundments were· initially identified ·as a hazardous waste 
management unit requiring closure in December of 1986. As part of the closure, the chromium sludge and 
surrounding soil were removed from the sludge impoundments and placed in special cells in the 
X-'735 LandfiUs. Soil from the impoundment berms and additional fiUwas used to bring the area to grade 
and the area was seeded to provide avegetativecover~ 

3.2 MAINTENANCE REQUIREMENTS 

Maintenance requirements are applicable to the entire 30-year post-closure period. Equipment 
necessary forilie maintenance program includes riding mowers and push mower&~weed.;eaters,backhoes, 
gradingmaohines; seeders;:shovels, picks, and any otllere,quipment appropriateforthe.Jlllture of the work 
involved to pm teet the integrity: of the cover. 

Thefollowingitemsarejnciuded as part ofthepost-c10sme maintenanceplaniQrtne final cover of 
theX.;616 GhromiumSludge SUlfacelmpoundments: 

• Mowingand:8ertiiization: The cover ismowedatleast:annually to prevent the establishment of 
woody plants. If needed, the capwiU befertilized.An.y ateas larger than 100 sq ftlacking vegetation 
are reseeded, fertilized, and watered as needed to maintain adequate cover. 

• Erosion Damage Repair: . Corrective maintenance is required if inspection reveals any condition that 
threatens the integrity of the unit, such as soil loss, surface displacements, surface cracks, 
irr~gularities1 or vegetativeovergrowthQrdamage. Eroqed areas may reql.lir¢tetnovalof the affected 
loose soil followed by replacement, re-compactioll"reseeding, fertilization, and regrading or raking 
to the original contour. These activities are accomplished using hand tools ora small backhoe. 

• Settiement,Sub.ddence) or Displacement: Subsided or settled areas requiring repair are investigated 
by qualified personnel to determine the cause of the displacement. If appropriate, suitable soil cover 



matetialis placed on the affected areas. These activities are accomplished with the aid of a small 
backhoe and hand tools. 

• Survey/bench Marks: Survey marks locating the perimeter of the area are inspected to ensure that 
physical damage has not occurred due to erosion, settlement, or tamperiflg and vandalism; and that 
they are readable. Any damaged or improperly located survey markisrepaired and/orresurveyed. 

• Rodent and Insect Control: DOE has existing programs at PORTS to control rodents and insects. 
With proper use of these pro,cedures,minimal maintenance activities are required~ If the cover is 
datnagedbyrodents or insects, the damage is repaired with the use of appropriate hand to()lsor~ if 
necessaty"a'small backhoe. The area is regraded and reseeded. Special attention is given to these 
areas in future inspections to ensure they are; not continual problems. 

• Contingency Plans: In the event of a stOll1l Of severe event such as a riOt or tornado, the area is 
inspected as soon, as possible after the event, and in no case more than 12 hours after the event. If 
significant damage has been caused by the event, then the inspector will contact the emergency 
coordinator who will activate an emergency response team .. 

• Corrective MaintenanceA'ctivities: '(Corrective maintenance activities are conducted any time the 
integrity of the containment and monitoring systems are disturbed a1ld subsequently discovered by 
PORTS· inspectors. 

3.3 QUARTERLYINSPECll0N 

Inspections are con.ducted quarterly. Inspections. are walking im;pections with observations recorded 
onat1.jnspeetionfonn~an example QfWhich is included in Attachtnent S.Aa! the end. of this section. The 
inspection sheet lists items to be inspected and potential problems. A new form is completed for each 
inspection. Completed in$pectiQIl fonnsare'lll~intajned as described in Sect. 1.5. 

Specific in~pectionftems include cover conditions (erosion damage, vegetative covet condition, 
rodent ····art<i/or· . insect damage, settleIllcllt, SUbsidence, 'displacem:ent) and- . survey mark integrlty~ 
Groundwater monitoringwellsatthe unit. are inspected in accordance with tbe IG\VMP (DOE.20 lOa). 

TheX-616 Chromilrin Slutlge Surface Impoundmel1tsare not subject toeasllal foot or vehicular 
traftic'and . are isolatedfromm1;tJol" actiVities at the·site. Consequently, the potential .. is low for damage to 
the physical structures, such as the motiitoring wells and survey ··matks.Quartetly· inspections are 
consideredsufficienttomonjt9rlhe condition of the units. Deficiencies are corrected as ,soon as possible. 
Upon correction of the deficitllnt. item(s), the inspection log is updated to indicate any-actions: taken. 

3~4GROUNDWATERMONITOmNG 

Groundwatermofiitodngat the X ... 616 Chromium Sludge Surface Impoundments is performed in 
accordance with theI(3-\VW; 
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ATTACHMENT 3.A 

INSPECTION FORM 
FORX~{jl6CBROMIUM SLUDGE SURFACE IMPOUNDMENTS 





X...fi-1.6 CHROMIUM, SLUDGE.SURFACE··lMPOUNDMENTS 
Surveillance and Maintenance 

" .... ...... . 

7)Bep.chrnarksan)read!\l>1~.free ()fphysicaldamage. andfreeofcwiden,ce.oftampering, (Annual 
I~pediotl) 



X:616 CHROMIUM SLUDGE SURFACE·!MPOUNDMENTS 
SarveiIIaQ.~ and Maintenauee 



4. X-734 LANDFILLS 

4~l INTRODUCl"ION 

The X .. 734 Landfills are in the northwestern portion of the site; just north of the X-744W' Surplus 
and Salvage Wal'ehouseand theX-747HNorthwest ·SurplusandScrap¥ard. The X .. 734 Landfills 
consists of three fonner landfills: (1) the X-734 Old Sanitary Landfill, (2) the X~734A Construction 
Spoils Landfill, and (3) the X..;734B Old GonstructionSpoils Landfill. 

TheX;;;734 Old Sanitary Landfill encompasses approXimately 3.8 acres •. Personnel interviews and 
review ofhistoricaerialphotographs revealed that solid·' waste and debris were deposited in the landfill, 
cQJl1:pacted by a. bulldozer,andcov.ered withfillroaterial and. coal ash from the PORTS 
X ... 600Steam Plant-The 'proceSswaStepeated as 'addltionalsoHd waste and debris were deposited. As of 
1985wastes were no longe.r placed in this landfill, and the surface of the landfill was vegetated. 

The X ... 734A COllStrUctionSpoils Landfill has a surface area of approximately 35 <Rcresand is 
adjacent tothesolithemboUlluary ;ofthe X-734 Old Sanitary LandfilL Waste disposed at the X-734A 
inolliltJed cOi1struetionspoi1~, 'ttees, railroad ties, btoken eoncTete,stumps,Toots, brush; ash, and other 
was!esftomciearing and grub'billgoperation:s.. The X ... 734A no lotlgel' accepts w'astea:nd was coveted 
with soil andvegetatiori. 

The X .. 734B Old CQnstruction $po11s Landfill is located south of the X~734Aandhas 'a surface area 
ofapptQximately 5.14 acres. Waste disposed at the X ... 734B Landfill inc.ludedconstruction spoils, trees, 
milroadties, broken ;concrete,stumps,roots, brush, and other wastes from> clearing and grubbing 
operations. The X .. 734BLandfill is no longer in use and was covered with soil and vegetation. The 
s()Uthw~stboundary of the uniloverJapsapotfionQftbeX-744W leach field area. 

A dirt access road and buff¢r ·zone separate thenorth",rn ha'Q11dary" of theX':'134B from theX';;734 
an.4theX.~tl3'4A.As partoftbe CMl,closUteandbecauseofthedi:fferenc.esitlthe cQv¢rsystel'ns used,on 
the areas north and . sauthO£the~()ad, the'X~'734B hasbteen;designate~iasthe .x-73~South LandfilL The 
··total area north of the access road·(Le~,the'X .. 734andtheiX~734A;areas)isdesignated:'as theX.:734 North 
Lanti.~ltThe surface~refl oft]iiscombined cover system js.appro~itnately l1A3acres . 

. An engineered SQil capwtlsplaeedoverthe X-7'14 SOlltlfLandfllIthat.meets@hioEPA requirements 
f()r,c~~struction . and. de~()1itiQP debris. landfills [Ollio " . Administrative . C()~e<~f\S). 3745-400]. 
A:dai~iQnaUy~ .hybrldpoplarb'ees'!}Vereplantedjust northofthe;X~ 73"4Soutli,LandfiU forrthe:purpose of 
conrluCting phytoremediationdfctlntaminated groundwater. It is notanticipatOO thattbis landfill win 
generate;'gases due to 'the degradation of waste; therefore; a gas venting'aystemwas not:reqwred. 

A multimedia cap rneetingt.l1e tequirementsof ReM Subtitle D (OAC 3745 .. 29:J, "has been placed 
GvertheX..:734 North LandfilL Aninterceptortrench has heeninstalled on thesouthemedge Gfthe limits 
of waste tocollectshaUowgmundw:ater. A surface water drainage system was, a1sojr1stall~d that includes 
ve~e~tionlined drainage~ba.nnel$ andriprap surface drainage channels. It is not anticipated that this 
landfdlwill generategaseS&uetO thedegradatiou of w~e;therefore; 'a gas venting system was not 
required. 
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4.2 DESCRIPTION OF SYSTEM COMPONENTS 

The maintenance program for the X,..734 Landfills (North and South) falls into two categories: (1) 
normal operations and preventive maintenance, which is the inspection and upkeep of system components 
at prescribed intervals for the purpose of preventing abnormal operating conditions, or detecting and 
reporting defects that could lead to damage, and (2) cotrectivemaintenance, or maintenance tasks or 
repairs performed to correct deficiencies or problems detected during normal S&M activities. 

4.2.1 Systems at the X~734 South Landtill 

Containment forthe X-734 South Landfill is an engineered soil cap and hybrid poplar trees. These 
trees were planted for the purpose of phytoremediation of contaminated groundwater. 

Anengin~red soil cap \Vas placed over the X .. 734 South· Landfill that meets Ohio EPA requirements 
for construction and demolition debris lan.dfills (OAC 3745 .. 400). The cap consists of a compacted 
cohesive soil layer and a vegetative layer to prevent erosion. To construct the cap, initial grading and 
placement of compacted.soilfill material to attain proper >grade for drainage were required. The landfill 
area was shaped to establish minimum slopes of 5% and maXimum slQpes notto exceed 25%, except for 
slopes outside the limitsofwastc; which were two ... tQ..one slopes. The lower layer was 18 .. inch compacted 
soil; and the top layer is a minimum of 6-inch .. thickestablished vegetation. Additionally,a riprap ditch 
was; installed to control surface water runoff on the,eastem.portion of the cap~ Finally,gates and . fencing 
were installed to restrict access tathe capped' area. This landfill is not anticipated to generate gases due to 
the degradation of waste; therefore, a-gas venting system is'Rot required. 

Institutional con trois that consist of site deed restrictions to restrict access to preventdisturi>ance of 
tbe>ca.ppedarea have been imp1emented to ensure the integrity of the remedial action. 

H:ybrid poplar trees were. planted in the area adjacent to and north of the X-734 South Landfill in 
accordance with the followingrequirelllents: 

• The hybrid poplar1rees aretmrle clones selected for resistance to local diseases:and parasites and are 
expected to withstand anticipated weather conditions for southemOhio. 

• Two~foot .. diameterborings were utilized to aid in the 'planting and mixing of the <soil additives 
(amendments). The, borings extend to a depth of apptoXimately6 feet. 

• Soil. amendmentscollsistitig'ofsand, lime, and peat moss (based upon. agronomicJaboratory sample 
results) were mix~4 with the excavated soils arouno el\ch tree to aid ill tree growth. 

• For safety reasons,trees were not planted within 20 feet of overhead power lines or within 10 feet of 
roadways. 

4.2.2~ystemsat tbe X~734.Nortb.Landfill 

Contaimnent forihe X .. 734 North Landfill isaniultimeQj.acap. that coverS the x,-734 Old Sartitan' 
Landfill and the X-734AConstruction Spoils Landfill. 

A multimedia cap that meets the requirements ofRCRA Subtitle D «(lAC 3745 .. 29) was placed over 
the X-7J4 North LandfilL The cap consists of a compacted soil subgrade, a I-foot .. thick soil engineered 
flll;ageosyrrthetic clay linet~ a 4Q"111il flexible membrane liner., a geonet geoteXtiledrainage l~yer with 
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perimeter drainage pipes, and a 30-inch-thick combined frost protectionlvegetative layer, wbichconsists 
of24Jnches of compacted soil fciUowedby a 6-inch nutrient-enriched layer for vegetative growth. 

An interceptor trench was' installed on the southern edge of the limits of waste to collect shallow 
groundwater. This trench,approximately 815 feet long, was included as part of the landfill cap 
construction and follows the southern perimeter of the capped area from the extreme southwest corner of 
the cap to the rock-Hned dminageditch on the east side~ where it daylights and ·discharges. The trench 
depth varies but was excavated at least 3 inches into the underlying bedrock formation. The trench is 
nominally 24 .. inches-wideand contains a 6-inch-diameter,highdensity polyethylene (HDPE) slotted 
drainage pipe at the trench inveft,covered with not less than 24 inches of No. 57 stone. No limestone was 
used. A layer of non-woven geotextile fabric specified to beat least 4 ounces per yard surrounds the pipe 
and stone. The trenchwasbaclv-filled with compacted soil to existing grade after the pipe system was 
installed. 

A surface. water drainage system.wasinstaUed that does not significantly change rainfalLrunofffrorr1 
what was occurring prior to cap installation. The majority of the cap is drained by a runoffcontrol swale 
constructed through the middle portion of the capped area. This vegetation-lined drainage swale 
e;iischf;lrges on. the eastem side:of the. cap. into the rock-lined drai~geditch. Anad.ditional. v~getatiQ~lined 
drainage swale was excavated south ofihecapand interceptor trench and provides runoff cOhtrolofthe 
somhemedgeof the;qapatld the area in between . the cap and theeast;..westgravel road that pr~vides 
access to the X-230L "North. Holding Pond. The rock..ilined rlrainageditlilhmentionedpreviously collects 
water from the two swales as well .as the interceptor trench. This ditch directs' the water to the North 
Drainage Ditch through a culvert under thenorthem landfrll access road. 

A gas venting system was not required as. part of:thlscappingsystem.Thetamifill is not expecteuto 
generate any .sigmncantamoUfits of waste. degradation gases. 

Nl(cmitoring of groundwater will continn that/thecontcti.nInent isswnciently protective of hpma.n 
health and environment TheX-734 Landfills groundwater monitonngsystelllis described in the IGWMP 
(})Q£2010a),.including,thesampiing··locations,frequencynf monitoring,.paratn~ters to be monitored, 
anddata·.evaluationandl'~pol'ting. 

4;;3a General 

ItemediaLandmOIDtoringsystems at the X-734bandfil1s mustbepr()perly~maintained, to contain and 
isolate contaminants of·cpucern ftom the environment. Process~ that coUlq. damag~ the X .. 734CMI 
systems incluaesoiletosj.On,sedim.elltatiotl, physical distutbances}settle11lent,e~.()sure to weather~ and 
predatioITofthepoplartreesby deer' or insects. A.ny discovered damage totheX-134 Landfills is:repaired 
pro11lptiyand ·the· causeif:lvestjgated,if.1Jece$s~, ,sotliat futureneedsf()r.~<iditional repairs c~ be 
minimized. 

Preventive>maintenance includes inspection:and:repairs . of system components at prescribed intervals 
for the purposeofprtWelltingabnormal operating· c()nqiti()ns. Also included is detecting,repairing,and 
reporting of defects that could lead to system component damage or breakdown. Table4J lists the system 
components subJect to preventive and. con:ectivemaintenance .. Attacbri1ent 4.:1\, ilttheend of this section 
providesanexampieofthe.form.used fori~pectionsat the X;.734 Landfills. 
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4.3.2 Soil and Vegetative Cover Systems 

4.3.2.1X-734 South Landfill 

The following parts of the X-734 South Landfill soil and vegetative cap system are visually 
inspected quarterly (see Table 4. 1): 

• vegetation, 
• earthen entbankmentside slopes, and 

phytoremediation ,trees. 

• 
• 
• 

Potential problems to be observed during visual inspections include, but are not limited . to: 

burrowinganimals~ 
soil erosion, and 
settlement and subsidence. 

4.3~2 .. 2X";'13.4 NodhLandli1l 

The following parts of the X-734 North Landfill cap system ate inspected quarterly during 
preventive maintenance activities (see Table 4.1): 

• vegetation, 
• soil layer, and 
• earthenembariknlerit side slopes. 

Weed Orbrll$h removal (mowing) is performed as necessary to control deeply rooted plant growth. 
TheX-734 North LapdfilLcap system is fertilized:asnecessary. 

The cap systetlFisVisually inspected fotthe presence of small shrubs or deeply rooted plant growth. 
The side slope em:barikments and adJacent areas are inspected for the presence of cooditions that could 
lead to a breakdown of the cap~s integrity. Conditions that could affect the system's integrity include 
items that threaten t()e~pQSe the surface of the unqeriying landfill cap ~ectipA,in:ipact the minilllUIIlsoil 
cover requirements,. Of preventpositivesurface drainage. PotentiaIproblems include: 

• burrowing ariimaIs; 
• soil.erosion,anq 
• settlellleniandsubsidence 

The surfaeedrain~ge of'both X-734 Landfill caps is inspected quarterly for excessive soil, silt, and 
debris (see Table 4.1). Potential problems include debris, erosion, sedimentation, blocked drainage pipes, 
washing out of roclcchanneI protection,slou,ghirIgofdraimlge charuielsi(ieslopes, and the lack of 
positive drainage. Items to be inspected inclUde:' 

• vegetation-lined sutfacedrainage channels, 
• st01111 drainage discharge points1 and 
., riprap4inedehannels. 



Table 4.1. X-734 Landfills maintenance program 

System Component 

Soil and vegetative 
cover system 

Surface drainage 
system 

Cap drainage system 

Groundwater 
, monitoringweUs 

Earthen embankment 
sideslQpe 

Perimeter fence 

Gates 

Deed monuments 

Trees 

Preventive Maintenance 
Activity Frequency 
MoWing As needed 
Fertilization As needed 
Visual inspection Quarterly 

Visual inspection 

Visualin,spection 

Visual inspection 

Visual inspection 

Visual inspection 

Visual·· inspection 

Visual inspection 

Visual.inspection 

QUarterly 

Quarterly 

Per the IGWl\iP 

Annually 

Annually 

Annually 

Annually 

Monthly (during 
the growing 
season) 
Quarterly 
(during dormant 
season 

Trees (insect Visual inspection Quarterly 
infesta' . 

Corrective Maintenance 
Activity Frequency 

Vegetation reseeding and watering As needed 
Fertilization As needed 
Weed otbtushremoval As needed 
Erosion repair As needed 
Subsidence and depression repair As needed 
Burrowing animal removal As needed 
Embankment side slope repair As needed 

Drainage. channel cleaning and repair 
Dmii'ia.gepipe cleaning and repair 

Cap drain··cleanillg and repair 

Repaint well 
Replace casing hinge 
Repair or replace concrete pad 

Erosion repair 

Fence repair or replacement 

Gate repair .otreplacement 

Monument repair or replacement 

Replacement of dead trees as 
necessary 

As needed 
As needed 

As needed 

As needed 
As needed 
As needed 

As needed 

As needed 

As needed 

As needed 

Annually· 

Spra.ying.'orotherappropriate control As needed 
techni. ues 

The outlet of the groundwater interceptor trench attne X .. 734 North Landfill is inspected. quartedy. 
Potential problems that may be observed include accumulatiortof debrisand/or sedimentation, blocked 
drainag~pipe~the lack ofdrainage,.aIld·damageto the wire screen Otto the end of the pipe. 

4.3..4 Cap Drainage System 

Th~t1~pctraiIlage syswm dischar~ep6int at the X-734N:C)~~andflll is inspected quarterly (see 
Table 4.1). ~otential problems~hat~maybe observed include accumulation of debris andiorsedimelltatioll, 
blockeddrmn~g~pjpel' the lacR,of positive drainage, and damage to the wire screen or to the ennaf the 
pipes. 
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4.3.5 Groundwater Monitoring System 

The X-734 monitoring wells are inspected in accordance with the IGWMP. 

4.3.6 Miscellaneous Systems 

Perimeter fence, gate, and deed monuments are inspected annually to insure that these items are 
serving their intended purpose (see Table 4.1). All site access corridors are visually inspected annually to 
insure that the access remains. passable and in good condition. Perimeter fencing is inspectedannuaUy to 
insure that it rema.ins mgood condition and isstructuraJly sound. Deed monuments are inspected annually 
to ensure that· physical damage has not occurred due to erosion, settlement, or tampering and vandalism; 
and thatthey arereadable.Thehyhrid poplar trees planted totbe northeastofX-734 South Landfill are 
inspected quarterly to determine their condiuonand ifinsectinfestation has occurred. 

4.4 CORRECTIVE MAINTENANCE 

4.4.1 General 

Maintenance tasks or repairs ate performed as described in this section to correct deficiencies or 
operating ptoblemsdetected during maintenance activities. Materials used in maintenance activities are 
equivalent to, or better than, those originally specified for the initial construction. 

4.4 .. 2 Soil and Vegetative Cover System 

Corrective. maintenallceactivities that may become necessary for the soil and vegetative cover 
system are as·follows: 

reseeding grass and vegetation, 
• removing weed .or brush, 
• removing (or relocating) burrowing·animals, 

repairing instances of vegetative layer sqbsidenceor settlement, 
• repairing embankment side slope'alld 
• n~pairing geosyntJjetic cap system. 

Reseeding is necessary if therejs insUfficient grass on the landfill cap, or if repairs due to settlement 
or subsidence become necessary. Weed or brush removal is required at the X;';734 North Landfill to 
prevent deeply rooted plant growth from becoming established and jeopardizing the integrity of the liner 
system. 

BUrrowing animals at the X-734 NoJ,thLandfillare removedo! relocated. Any blllToWS that tetnain 
are backfiUedWithsoil to amaximutnextenf. PQssibleandilleasuresare taken to discourage the return of 
similar types of burrowing animals. 

1'l1et~734 South LandfiUsoil l~y~tand sideslope~ Qft11eembarik~ents may ••. ~e¢~. to be 
reconst.t:ul1tep.ifdamage occurs due to el'osion, .substantial settlement,orslougmng.Ifreconstructionis 
required~~ike.mat~rial will be used.. Thec~ppjngsystemmayalsoneedreconstruction . if danlageoccurs 
from differential settlement due to waste subsidence. Erosion :controlmatting or dumped rock fill may be 
required 011 any perimeter embankments prc)tle to surface erosion. 
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The X-734 North Landfill soil layer and side slopes of the embankments may need to be 
reconstructed if damage occurs due to erosion, substantial settlement, or sloughing. If reconstruction is 
required, care will· be used to replace each layer, as needed, with like material and to install each layer as 
specified for the original installation. The capping system may also need reconstruction if damage occurs 
from differential settlement due to waste subsidence. Subsidence depressions will be remediated below 
the level of the barrier system as necessary. If soil layer reconstruction is required, adequate care will be 
taken to ensure that a sufficient . bearing capacity exists to support the construction equipment used to 
make the repair and to prevent damage to the geosynthetic materials underneath. Erosion control matting 
or dumped Tock fill may be required on any perimeter embankments prone to surface' erosion. 

4.4~3 Surface Drainage System 

The surface drainage system may require repair because of damage caused by erosion. Stone or 
temporary erosion control matting or other approprlatematerial will be· installed in drainage channels 
prone to continued erosion,; Drainage channels damaged by heavy precipitation events will be repaired. 
Sediment deposits in the dumped rock channel that could contribute to the influx of sedimentation into 
the North Drainage Ditch or Little Beaver Creek will beremovedftom the channel as necessary. 

Repairs to the groundwater interceptor trench gravity drainage system at the X~734 North Landfill 
may be required if the outlet pipe becomes blocked (through siltation) or damaged. Cleaning and 
purification may be employed to remove silt and bacterial growth. 

4.4.4 Cap Drainage System 

The cap drainage system at the X ..,.734 North Landfill may require repair if the outlet pipes are 
blocked or damaged. Other repairs . may be needed if there is evidence of poor or inadequate drainage 
within the landfill cap soil. 

4.4.5 GronndwaterMonitoringSystem 

'Monitoring wells are repainted when the paint has deteriorated such that the wel1labelsare illegible. 
Theconctete pad is inspected and repaired or reinstalled as required. The well-casing hinge and locks are 
checked and replaced if necessary. Other repairs may bel'equil'cd if aweU has been damaged. 

4.4.6 Miscellaneous Systems 

Perimeter fences and gates may need repair due to physical damage orsettlernent. Gate hardware 
may need to be replaced due to normal wear and tear. Vehicular access routes may require repair or 
tli.aintenance tokeeptheacaess clear of encroaching vegetation. Deed monuments may require repair or 
replacement due to erosion,. settlement; or vandalism. Deed monuments are replaced by,or under the 
direction of, a land surveyor registered in the State orOmo. Excessive insect infestationdetecred before 
severe damage occurs is addressed using standard control techniques appropriate to the species involved. 
These controls usually in"olve~pplicationof anapproptiate· insecticide by spraying or some other 
technique. 

4.SGlt9UNDWATERANDSUHFACE WATER MONITORING 

Surface water downgradientof the North HoJding POlldand groundwater atthe X .. 734 Landfills is 
monItored in accordance with theIGWMP. Results are reported in accordance with theJGWMP. 
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4 .. 6 ALTERNATIVE S&M ACTIVITIES 

Theoonstructedremedy provides for .. the protection of human health and the enviroIUnent by 
eliminating the relevant exposure pathways. Design calculations on the stability of the embanlcrnent 
detenninedtbat the . etIlbankrrtents have acceptable factors of safetyllpproved by th~ Ohio EPA. The 
maintenance plan requires uncomplicatednolltechriictil S&'M procedures that will provide long-term 
protection of the corrective measures. No altemativeS&Mactivitiesare required. 
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ATTACHMENT 4.A 

INSPECTION .FORM 
FOR X ... 734 LANDFILLS 





Inspected By= 
Signature 

Reviewed By: 
Signature 

X-734 LANDFILLS 
Surveillance and Maintemtncelnspection Check Sheet (Sbeet 1 of 2) 

Inspection Frequency: Quarterly (lIt and 4tb Quarters) 
Monthly (2nd and 3rd Quarters) 

Date Inspection Performed: 

Timl! Inspection Performed: 

17) Benchmarks are readable, free of physical damage, and free of evidence of tampering. (Annual 
inspection) 



X~734 LANDFILLS 
Surveillance 8ndMaintenanceIn8peetion Cheek Sheet (Shellt 20r 2) 



5. X-735 LANDFILL (NORTHERN PORTION) 

5.1 INTRODUCTION 

This section describes the post-closure operations and maintenance for the X-735 Landfill (Northern 
Portion). This landfill is partoftheX..;735 Landfills, which include the X,. 735 LandfiU.(Northem Portion), 
and the X-73$ Industrial Solid Waste Landfill (Southern Portion). Section. 6 provides the post-closure 
operations and maintenance for the X -735 Industrial Solid Waste Landfill (Southern Portion). 

Initially; a total of 17.9 acres at the X-735 Landfills was approved byibe Ohio EPA and Pike County 
Department ofHealtb for landfill disposal of conventional solid wastes. The landfill began operation. in 
1981. During operation of the landfill, PORTS investigations indlcated that approximately 12,000 pounds 
of wipe nIgScomaminated with solvents had inadvertently been disposed in the rIorthern portion of the 
landfill .. Historical data. indicated that the wipe. rags contaminated with solvents most . likely contained· 
methyl ethyl ketone,· which was considered a hazardous waste, The· contaminated rags were. immediately 
removedfrom the solid waste . stream by instituting new management controls to. isolate contaminated· rags 
as hazardous waste. 

Waste disposal inthenorthemarea ended in December 1991 and Ohio <EftA determined that the area 
required.closureas a RCRAhazaruQus waste landfill. Consequently, this unit of the sanitary landfill was 
identifledasthe X .. 735 Land:fil1 (Northern Portion). A buffer zone was left unexcavatedto provide space 
for' groundwater monitoring weHs.and a space between the northern portio.n and therclllaining southern 
portio~ the.X-735 Industrial Solid Waste Landfill. 

5 .. 2 MAINTENANCE REQUIREMENTS 

Leachate. monito.ring during the post-closure care period consists of qnarte~Iy visual inspections of 
tlIecapsystetn andexposedslppes for surface outbreaks of leachate. If leachate is observed during the 
inspe~~iRll{orany . other. tim~)onthe surface of a landfill, repair on the leachate outbreak will· begin 
immetii~tely,andthe.leachatewill be'contained. and managed inaccordancewlth applicable regulations. 

~~~phate collectionsyste~i~i~place for the Clos~dcht'()nt1lll1l sludgemonocellSl~cated south of 
the solid waste portion of the X-73.5Landfills. This system is part of the .X-735 Industrial Solid Waste 
LaritlfIllandis discussed inSect.· 6~ . 

5.2.2E~pJosiveGas Extraction SyStem 

Gas vents are inspected for proper operation and a~y damages on a quarterly basis. Any necessary 
repairs or replacements are perfol1l1ed. Operation of the gas venting systems must he sufficient to 
eliminate the buildup of gas beneath the cap. 
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5.2.3 Cap System 

The final cover and support systems forthe X-735 Landfill (Northern Portion) was designed to resist 
eroSion and settlement, prevent infiltration, and promote run-off. Both preventive and corrective 
maintenance of the cover and support systems will allow theunittocontinue to meet these requirements. 
The inspection fonn (see example in Attachment 5.A at the end of this section) contains the areas of 
inspection for preventive and corrective maintenance under the llUuntenance plan. All operations 
described herein will be in operatioIlforthe entire 30;;.yearpost-closure period, 

Equipment necessary for the maintenance program includes riding mowers and· push mowers, weed­
eater~ backhoes, grading machines, seeders, shovels, picks, and any other equipment appropriate for the 
nature of the work involved to protectthe integrity of the covet. 

'S.2~4FinaICover 

ThefoUowing items are inclUded as part of the post"clQsuremaintenance plan for the final cover of 
theX-735 Landfill (NorthemPortion): 

•• 

• 

• 

• 

• 

• 

Mowing and Fertilization: The cover is mowed as necessary utilizing riding lawn mowers ahd push 
mowers during growing seasons and fertilized as. needed in the spring. Large plants are pulled from 
the COver by hand or With the, aid of hand tools to prevent root penetration inttiedraina.ge layer. Any 
ateaSlacking vegetationatereseeded,fertUizeq, and watered as needed to maintain adequate cover. 

'Run ... On and Run;.OjJCorrfr61 structures: Routine nulintenance is conducted . lin run .. onlrun .. off 
structures to ensure that these structures continue ·to·function as designed. ···Damagedareas .are 
repaired utilizing the eqUipmentnecessary to complete the:repair. 

Erosion Damage Repair: Corrective maintenance is required if inspection reveals any condition that 
threatens the integrity of the unit, such as SQil k'$s,sutface displacemclltsjSunace cracks, 
irregularities,orvegetative.overgrowth or damage;. Eroded ia.reas may requite removal 6fthe a.ffected 
loose soil followed Q)'.r~pltlCement,re"compaction,~eseed~g, fertilization, andre~din.gor raking 
t(ltheoriginalcontQur. 1lrese;,a,ctivities are accomplish~dusing; handtoolsorasm~U bac~oe. 

S(J(tl~mentl Subsidenc.~lotl?!~l'l~cement:Sllbsided o~~~~t1edareas re~9iring r~pan-~e;investigated 
by qualifiedpersonneltodeteminethe cause of the displacement. If .appropriate, suitable soil cover 
n:t~terial is placed o~ th:~atf~cted.llfeas. If investi~ati()nst7~eal that amalfunctiouof ~e cover. has 
~a~s~ the disp~cement,(e:g.~lin~ failure, drainape layer fan~), the defective items ;~rerepairedor 
r~placed~ and the cover is r~graded. These activities are aocomplished with the aid of a small 
. backhoe mid hand tools. 

Channels or . Culverts: Drainage; structures are kept free of excessive vegetation. Excessive siltation 
due to erosion is removed when noted and the area restor~d. 

Survey/Benchmarks: Survey marks locating perimeter of the landfill are inspected annually to ensure 
that physical damage has not occurred due to erosion, settlement, or tampering and vandalism; and 
that they are readable. Any damaged or improperly located survey mark is repaired andlor 
resurveyed. 

Rodent and Insect Control: DOE has existing . programs at PORTS to control rodents and insects. 
With proper use of these procedures, minimal maintenance activities are required .. If the cove! is 
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damaged by rodents or insects, the damage is repaired with the use of appropriate hand tools or, if 
necessaty,a small backhoe. The area is regraded and reseeded. Special attention is given to these 
areasin future inspections to ensure they are not continual problems. 

• Contingency Plans: In the event of a storm or severe event such as a riot or tornado, the landfill is 
inspected as soon as possible after the event, and in no case more than 12 hours after the event. If 
sigllificant damage has been caused by the event, then the inspector will contact the emergency 
coordinator who will activate an emergency response team. Items to be considered include repair to 
the synthetic liner, replacement of the liner, and restoration of the entire or significant portions of the 
cap. 

• Corrective Maintenance Activities: Corrective maintenance activities are conducted any time the 
integrity of th~ containment and monitoring systems are distQrbedand subsequently discovered by 
PORTSmspectots. , 

. DuriJlgroutinequarrer1y inspections, aU deficiencies in the security sY'stemare noted and corrected 
as soon as-possible. 

5.3 QUtmTERLYINSPECTION 

Inspections are conducted quarterly. Inspections are walking inspectionswithobservationsrecol'ded 
on aninspectionfo~an example ofWhiohis~cludet.lin Attachment 51A.attheend of this section. The 
inspection sheet lists items to be inspected and . potential problems. A new form is completed. for each 
inspection .. Completed ins~ction fOrms are maintained as described in Sect. 15. 

Specific inspection items inClude security control devices (barriers and gates), engineered cap 
(erosion damage, sutface :crack'$~·ve.get~tive cover condition, rodent and!orinsect~damage)j gas ventilation 
systems.. run-on/run.oo!f :control device~ sUTVeymark integrity ,and covercQtlditions (drainage system, 
settlement, slilbsi<.ienoe; displacement). GrOundwatetD1oriitoring wellsatthe X.;735 Landfills are inspected 
in accordance withthelGWMP (DOE 2010a). 

Tbe X .. 735 Landfills are not subject tooasuat foot or vehicular traffic .at,td are isolated from major 
activities at the sire .. Gonsequently,the potential is low for damage. to the physlcalstructures,such as the 
vent systetntmonitormg well$; and sprvey marks. Material components used for the mtiltilayerc~p 
consi~t Qfnaturalmater1als~ .. asynthetic liner,a. g7ot~ti1e .. fabdc,and a .veg~tative blyerand have an 
extended·service 1ife~Quatter1yinspectionsal'econsideredsufficient tomonitor'tl1econditionofthe units~ 
Deficiencies, with the excq')tion of leachate outbreaks, are corrected as soon as possible. Leachate 
outbreaks are handled illlfuedi~tely as des~ribeti in Sect. 5.2.1. Upon correction of the deficient itero(s}, 
thei11spectionlog is updated to indicate any actions taken. 

5~4GROUNDWATERMONITORING 

Groundwater moniioring at the X·qlS .Land:fdls is performed in accordance with the IGWMP~ 
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ATTACBMENT5.A 

INSPECTION FORM 
FORX·735 LANDFILL (NORTHERN PORTION) 





Inspected By: 
Signature 

ReviewedQy: 
Signatute 

X-735 LANDFILL· (Northern Portion) 
Surveillance and l\1aintenance 

Date Inspection Performed: 

Time Inspection Performed: 

1~) n~tl¢lllXlfJrkl:l are readable, free of physical damage,and free of evidence of tampering (Annual 
Inspedinn) 



X;.o73S·LANDFlLL(Northem. Portion) 
Surveillanceanel· Maintenance 



6. X-735 INDUSTRIAL SOLID WASTE LANDFILL 
(SOUTHERN PORTION) 

6 .. 1 INTRODUCTION 

This section describes· the post-closure operations and maintenance for the X-735 Industrial Solid 
Waste Landfill (Southern Portion}. This landfill is part of the X..;735 Landfills, which includetneX-735 
Landfill (Northern Portion), and the X-735 Industrial Solid Waste Landfill (Southern Portion). The 
X-735 Industrial Solid· Waste Landfill 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 SludgeSufface Impoundments. 
Sect. 5 provides the post .. closureoperations and maintenance for the X-735 Landfill (NorthemI1'ortion). 

Initially, a total of 17.9 acres attheX-735 Landfills was approved by the ObioEPA and Pike County 
Department of Health for landfill disposal of conventional solid wastes. The landfill began .operation in 
1981. During operation of the landfill, PORTS investigations indicated that approximately 12,000 pounds 
of wipe rags contaminated with solvents had inadvertently been disposed in the northern portion of the 
landfill. Historical data indicated that the. wipe rags contaminated with solvents most likely contained 
metbylethyl. ketone, which was considered a hazardous waste. The.contarninated rags were immediately 
removed from the solid waste stream by instituting newmanagem.ent controls to is~late contaminated rags 
as hazardous waste. 

A buffer zone was left unexcavated to provide space for groundwater monitoring wells and a space 
between the northernpottioll and the remaining southern portion, the X-735· Industrial Solid Waste 
Landfill. The X .. 735 Industrial Solid Waste Landfill, l1Qt· inCluding the chromium sludge monQcells, 
encompasses a total area of approximately 4.1 acres. .()peration of the X-735 Industrial Solid Waste 
Landfill ceased in .1997,· and this portion of the landfill Wa$ capped in 1998. 

();.2 .. MAINTENANCE·.REQUIREMENTS 

6.;2.1 Leachate Management System 

A leachate collect1ot'isystetn is in place for the closed chromium sludgemotl.ocellslocated south of 
the solid waste portionaftheX-735 Landfills. Each of the two Inonocellshasa single collection sump 
thatis equipped with a sensor that will signal whenthedeachate in the sump reaches one' foot deep_ The 
1eachate will then be sampled and analyzed, pumpedout.ofthe sump, and disposed.in accordance with 
~ppIicable regulations and/Qrpennits. 

Leachate monitoring during the post-closure care period includes quarterly visual inspections of the 
cap system and exposed slopes for surface outbreaksqf leachate. If leachate is observed during the 
inspection (or any other time) on the surface of a landfil1~ repair on the leachate outbreak will begin 
immediately, and the leachate will be contained and man.~gedin accordance with applicable· regulations. 

6.2.2 Surface WaterMa:n~gement System 

The surface water from the final caps is directed through rip rap lined ditches. The ditches are 
~gularlyinspected .andlilltintained duringtbe post-cl()sureperiod. 
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6.2.3 Cap System 

The final cover and support systems for the X-735 Landfill (Southern Portion) was designed to resist 
erosion and settlement, prevent infiltration, and promote run",off. Both preventive and corrective 

/ maintenance of the cover and support systems will allow the unit to continue to meet these requirements. 
The inspection form, an example of which is included in Attachment 6.A at the .end of this section, 
contains the areas of inspection for preventive and corrective maintenance under the maintenance plan. 
All operations described herein will be in operation for theerttire 30-yearpost-,closure period. 

Equipment necessary for the maintenance program includes riding mowers and push mowers, weed­
eaters, backhoes~ grildingmachines, seeders, shovels,picks, and any other ~quipment appropriate for the 
nature offhe work involved and to protect the integrity of the cover. 

6 .. 2.4 Final Cover 

The following items are included as part of the post·closure maintenance plan for the final cover of 
the X-73S Landfill (Southern. Portion): 

• Mowing and Fertilization: The . cover is mowed as necessary utilizing riding lawn mowers and push 
mowersduringgrowlng seasons and ··fertilizedasneeded in the spring. Large plants are pulled from 
the cover by handor with the aid of hand tools to prevent.root penetratio:rlin the drainage layer. Any 
areas lacking vegetation are reseeded, fertilized, and watered as neededtomaintain adequate cover. 

• &un-On and Run .. ()1f Control Structures: Routine maintenance is conducted onron-onfrun-off 
structures to .. ensure that these structures continue to function as designed. Damaged areas are 
repaired utilizing the equipmentnecessary to complete the repair. 

• Erosion Damage Repdir: Corrective maintenance is requiredifinspectionrevealsany condition that 
threatens the integrity of the unit, such as soil loss, sutfacedisplacements, surface cracks, 
irregularities,or vegetativeovergroWfh or damage. Eroded areas may teqllire·.removal bithe affected 
loose soil followed 1:>yreplaceIhent, re-compaction, reseeding,. fertilization,andregrading or taking 
to the original. contour. These activities are accomplished using handto<:>is or a .s1l1all backhoe. 

• Settlement; Subsidence, or Displacement: SUbsideg or settled areas requiring repair are investigated 
by qualified'per~Qnnel to detennine the .callseo.f~he displacement Ifap~t'o~tiate;suitable soil covet 
material is. placed ·outheaffected areas. lfinvestigations reveal that RDJalfunctionofthecoverhas 
caused the displacement (e.g., line failure,drainagelayer failure), the defective items are repaired ot 
replaced,and thec()veris regraded. TheseactivitiesareaccoIIlPlished;.~'With .the aid ofa small 
backhoe alldhand tools. 

• Channels or Culverts: Drainage structuresare,keptfreeof excessive vegetation. Excessive siltation 
dueta erosiQnisremoved when noted and the area restored. 

• Survey/Benchmarks:·· . Survey marks locatingthea.sbestoscells andpenmeter of the landfill are 
inspected annually to ensure that physical damage has not occurred due to erosion, settlement, of 
tampering and vandalism; and thatfhey ar¢ readable. Any dahu.tgedorimprQpedylocated survey 
mai'kisrepaired andlorresurveyed. 

• Rodenta1'ld Insect Control: DOE hasexistiiIgprogtams at PORTS to <coutrol rodents and insects. 
With properuseiof these procedures, minimal maintenance activities are required. If the cover is 



damaged by rodents or insects, the damage is. repaired with the use of appro prime hand tools or, if 
necessary, a small backhoe. The area is regraded and reseeded. Special attention is given to these 
areas in future inspections to ensure they are notcon~inual problems. 

• Contingency Plans: In the event of a storm or severe event such as a riot or tornado, the landfill is 
inspected as soon as possible after the event, and in no case more than t2 hours after the event. If 
significant damage has been caused by the event, then the inspector will contact the emergency 
coordinator Who will activate an emergency. response-team. Items to be· considered include repair to 
the synthetic liner, replacement of the liner, and restoration of the entire or significant portions of the 
cap. 

• Corrective }"laintenance Activities: Corrective maintenance activities are conducted any time the 
integrity. Of Jhe contailll11ent and monitoring systems are disturbed and subsequently discovered by 
PORTSinspectot's. 

6.2.5 ·SecDl"itySystems 

During security patrols by PORTS S.ecurityorrounnequarterly inspections, aU -deflcienciesin the 
security system are noted and corrected as soon as'possible. 

6.3 QUARTERiLY INSPECTION 

InspecnonsarecotIduoted. quarterly. Inspections are walking inspections with observations recorded 
on an·inspectionfonn, an.exampleof which is included. in Attachment 6.Aat 'the end. of this section .. The 
inspection sheet lists items to be inspected and potential problems. A new form is completed for each 
inspectioJ1. Completed inspection forms are maintained as aescribediu,Sect 1.5. 

Specific inspection items include security control devices- (barriers and gates),engineeredcap 
(erosion damagre,~wface cracks; vegetativecoverconditioTl;, rodent artd/or insect damage), run.,onfrun ... off 
control devices,. survey mark in1;egdty,and . coverconditious (drainages}(stem, . settle1l1et1t,sltbsidence, 
displacetnent)~Gtoundwatermonitoring wells attheX-735 Landfills are in§pected i~ accordance with the 
IGWMP<DOE2nl()~). 

TheX-73?Laiidfillsare not subJeCt to casual foot or vehicttlartrafficand are isOlated from major 
activities ,at the site .. Gonsequently, th~rl()tentialis low for dam~e totll¢ physical structur~s, suchas.the 
vent system.,mQnit())1t}:gwells, andsurv~y marks. Material components usedJor the multilayer cap 
consistofn.aturalmateria:ls, a synthetic liller, a jgeotextile fabric, and a vegetative. layer and have an 
extended .setvice life. Quarterly> inspections are consideredsufticientto~monitorthe condition of. the units. 
Deficiencies,withtne exception of leacha.teoutbreaks, are· corrected as ,soon as possible. Lea.chate 
otitbreaksarehan-dh~d immediately asdescrlbed in Sect. 6.201. Upotlcorrectiotlofthedeficient item(s), 
the itlSpecuonlogisupdated to indicate any actions taken. 

6 .. 4 GROUND\v:ATER MONITOBING 

Oroundwatermonitoring at theX-'135 Lamifills i$pe:rfonned in~cc()rciance witb.the IGWN!P. 
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ATTACHMENT 6.A 

INSPECTION FORM 
FOR X-73S INDUSTRlALSOLIDWASTELANDFlLL . 

(SOUTHERNPOItTION) 





InsputedBy: 
Signature 

X-7351NDUSTRIAL SGLIDWASTELANDFILL(SouthernPol'fion) 
SurveiUaneeandMaintenance 

Date InspeetionPerformed: 

TlmelnspectiQnPerfot'med: 

115). Btmchmarks lire readable,J~ of.pnysicatdamage, andl·froeof:evildet1IC-eJllfbunperit1'g. (Annual 
Inspection) 



X..;735 DfJ)USTBL\L. SOLID WASTE LANDFILL (Southern Portion) 
SnrveiDance and Maintenance 



7. X-749 CONTAMINATED MATERIALS DISPOSAL FACILITY 

7.1 INTRODUCTION 

This section describes the post-closure operations and maintenance for the X-749 Contaminated 
Materials Disposal Facility (both northern and southern portions). The X-749 Contaminated Materiais 
Disposal Facility is a landfill located in the south-central section of the PORTS reservation. The landfill 
covers approximately 7.5 acres and was built luan area of highest elevation within the southern half of 
PORTS. The landfill operated from 1955 to 1990, during which time buried wastes were generally 
contained iIi metal drums or other containers that were compatible with the waste. 

The northemportion (approximately20Q,OOO squareft) contains waste contaminated with industrial 
solvents, waste oils. from plant compressors and pumps,sludges that were classified as hazardous, and 
low-level nidioacfive materials. The s6uthem portion (approximately 130;000 square ft) contains non­
.hazardous, low-level radioactive scrap materials. 

Closure of both portions of the X~749·1andfil1 in 1994 included installation of (1) a multimedia cap, 
(2) a slurry wall along the north side and northwest comer of X-749 which was extended in 2002 to 
include the east and south sides, and (3) subsurface groundwater drains on the southwest comer~ including 
three groundwater extraction wells within the groundwater drain. 

7.2MAINTlQNANCEREQUlREMENTS 

7 .2~1 Leachate Inspections 

Leachatel11onitoringduring the post-closure care period . consists ·ofql.larterly visual inspections of 
the cap sy$iem.a.ndexposed slopes for surface outbreaks of leachate. Ifleachate is observed during the 
inspection (or any other time) on thesurfaceofa landfill, repair on the leachate outbreak will begin 
immediately, and the leachate will he contained and managed in accordance with applicable regulations. 

7 .2.2Suriace Water Management System 

Surface water controls collectrun-offft9m the landfilL SurfacewateriT()m the cap is directed iuta 
rip rap titled drainage channels. 'The chanhelsare regularly inspectedandrtlaintained during the post­
closure period. 

7.2.3 ExpIosiv.e Gas Extraction Syst~m 

Gas vents are inspected for proper operation and any damages on a quarterly basis. Any necessary 
repairs or replacements will be perform~d. Operation of the gas venting systems must be SUfficient to 
eliminate the buildup of gas beneath the cap. 

7 .. 2.4 C.p System 

The final cover and support systems. for theX~749 COlltaminatedMaterials Disposal Facility were 
designed to resist erosion and settlement~ prevent infiltration, and promote tun-off. Both preventive and 
corrective maintenance of the cover 'and support systems will allow the unit to continue to meet these 
requirements. The inspection fotn1,an e'Xampleofwhich is inCluded in Attachment 7 .Aatthe end of this 
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section, contains the areas of inspection for preventive and corrective maintenance under the maintenance 
plan. All operations described herein will be in operation forthe entire 30-year post-closure period. 

Equipment necessary for the maintenance program includes riding mowers and push rnowers;weed­
eaters; backhoes, grading machines, seeders, shovels, picks,. and any other equipment appropriate for the 
nature of the work involved to protect the integrity of the cover. . 

7 .. 2~5FinaICover 

The following items are included as part of the post-closure maitltenanceplan for the final cover of 
the X-749 Contaminated Materials DisposalFacility: 

• Mowing . and Ji'ertilization: · The cover'ismowed as .necessary l1tilizing .. rlding Iawn1nowers :and 'push 
'mowersduringgrowingseasonsand fertilized as needed. LaI."ge pl~tsate pulled from the cover by 
hand ·or with the aid of hand tools to prevent root penetration .in the drainage.layet. Any areas 
lacking vegetation are reseeded, fertilized,and watered 'as needed to maintain adequate cover. 

• Run~tJn and· Run-Off Control Structures: Routinemait1tenance is conducted on run..;onfrun-off 
structures to ensure that these structures . continue to function as designed. Damaged areas are 
repaired utilizing the equipment necessarytocomplete.the repair. 

• Erosion Damage Repair: Corrective maintenance is required ifinspection reveals any condition that 
threatens -·the integrity ofllie unit, such as soil loss, surface displacements, surfacecracks~ 

irregularities, Of vegetative overgrowth. or damage. Erodedareas>m~yrequire removal ofthe<affected 
loose soil followed by replacement,re.;;compaction, reseeding, fetiilimtion,and regrading or raking 
to the original contour. These activities are accomplished using hand tools or a small backh()e. 

• Settlement/Subsidence, orDisplacement: Subsided or settled areas requiring repair are investigated 
by qualifie<ipetS()11t1el to determine the cause of thedisplacemetltlfappropriate; suitable soil cover 
material is placed on the affected areas. Ifinvestigationsrevealthat amalfuncfion of thecov.erhas 
caused thedisj:Hacement (~~g.,Iinefailure,4talnage la.yer failure), the defective itemsarerepair~dor 
replaced, and the, cover is regraded. These activities are acCdmpUsheq with the aid of a small 
backhoe and hand tools. 

• Channels orGulverts:Orail1:agestrUcturesarekept free of excessIve vegetation . .Excessive siltafl()n 
due to erosion is'· removed when noted and theatea restored. 

.• Survey/Bench Marks: S.urveymarks locating the perimeter althe landfill are inspected annually to 
ensure that physical damage has not occurred due to erosion~se1:tlement, or tanipering:and 
vandalism; and that they are readable. Any damaged or improperly located survey mark is repaired 
andforresurveyed. 

• Rodent and Insect Control: DOE has eXisting progtamsat PORTS to control rodents and insects. 
With proper use of these procedure$, minimal maintenance activities are required .. If theco.ver is 
dam&geclbyrodents or insects, the damage is repaired with the use of appropriate hand tools,or~ if 
necessary,a small backhoe~ The area is regraded and reseeded. Special attention is given to these 
areasinfutureirispections.toensure th~yare not continual problems.. 

• Contingenqy Plans: In theevetit of astorrtlorsevere event such as a. riot or tornado, the landfill is 
inspected as soon aspossihle after the evellt;and in no case more than 12 hours after the event If 



significant damage has been caused by the event, then the inspector will contact the emergency 
coordinator who will activate an emergency response team. Items to be considered include repair to 
the synthetic liner, replacement dfthe liner, and restoration of the entire or significant portions of the 
cap. 

• Corrective l\1aintenance Activities: Corrective maintenance activities are conducted anytime the 
integrity of the containment and monitoring systems are disturbed and subsequently discovered by 
PORTS inspectors. 

7.2.6 Groundwater Drain System 

The subsurface groundwater drain system is inspected routinely to ensure that surface water 
infiltration is minimized. Potential problems that may be observed include settlement or cracking of 
surface soils, biological growth, lack of extractIon well pump operation,orinoperable leak detection 
system. 

7 ~2" 7Sec,urity Systems 

During patrols by PORTS Security or routine quarterly inspections; all deficiencies in the security 
system are noted and corrected as soon as 'possible. 

7 .. 3 QUARTERLY INSPECTION 

Inspections are> conducted quarterly. Inspections are walking.inspections with observations recorded 
onani~ection form,. an example of which is included in Attachment 7 .Aat the end of this section. The 
inspection sheet Iistsitems to be inspected and potential problems. Anew form is completed for each 
inspection. Completed inspection fonnsaremaintained as described in Sect. 1.5. 

Specific inspection items inclUde security control devices (battiersand gates), engineered cap 
(erosiondam~ge, surface cracks,vegetative cover condition) rodentand/or insect damage), gas ventilation 
systems, run~onIrun-off controldevices~ survey mark integrity, . cover conditions (drainage system, 
settlement,stibsidence, displacemen~), and groundwater drainage system. Groundwater monitoring wells 
at the X .. 149 Contaminated Materials Disposal Facility are ios:pected in accordance with the IGWMP 
(DOE 2010a). 

TheX,.,749 Contaminated Matetlals Disposal Facility is .notslibject to casual foot Qr vehicular traffic 
and is isolated from maJoractiViti.esatthe site. Consequently, tnepotel1tial is low for damage to the 
physical structures, such as the vent system, monitoring weIls~and survey marks. Material components 
used for the multilayer cap consist of natural materials,aSYl1tiletic liner, a geotextile fabric, and a 
vegetative layer and have an extended service life. Quarterly inspections are considered sufficient to 
monitor the condition of the units. Deficiencies, with the exception of leachate outbreaks, are corrected as 
soon as possible. Leachate outbreaks are handled immediately as described in Sect. 7.2.1. Upon 
correction of the deficient item,(s), the inspection log is updatedto indicate any actions taken. 

7 .. 4GKOUNDWATER MONITORING 

Groundwater monitoring at the K-749 Contaminated Materials Disposal Facility is performed in 
acoordance with the IGWMP. 
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ATTACHMENT 7.A 

INSPE.CTION FORM 
FOaX-749 CONTAMINATED MATERIALS 

DISPOSAL FACILITY 



X .. 749 CONTAMINkTEDMATElUALSDISPOSALFACILITY 
SutveiUanoe and Maintenance 



X..;749 CONTAMINATED MATERIALS DISPOSAL FACILITY 
Surveillance and Maintenance 

Check 
Inspected By: Date Inspection Performed: 
Signature 

Reyi~wed By: Time Inspection I'erformed: 
Sigriatute 

BCIlchlmalks.!relreaclablc, fteeof physit..-al damage, and free of evidence of tampering. (Annual 



8. X-749ACLASSIFIED MATERIALS DISPOSAL FACILITY 

8.1 INTRODUCTION 

This section describes the post-closure operations and maintenance for the X-749A Classified 
Materials Disposal Facility. The X-749A Classified Materials Disposal Facility isa6..;acre unit located 
just south of the plant's main administration building (X-IOOBuilding), and immediately east and 
northeast of the X-600 Steam Plant and X-231 B, respectively. 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 infonnation.Available records indicate that the contents of the landfill inClude aluminum dross 
(slag), securityashes,bartierscrap,tube sheets, seal parts, floor sweepings (lube oil and sawdust that may 
contain PCB$~ asbestos, and radionuclides), and parts from a nickel powder processing· plant that may 
contain nickel carbonyl. A vaHable record.~ indicate that contents underwent decontamination, as 
necessary, before disposal inthe unit. 

; Waste materiaisdisposed of in the landfill are classified under the Atomic Energy Act. Security 
regulations require that any Classified waste placed ina trench must be covered by at leastA ft of soil or 
anequiyalentbart'ierto>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 ashes from 
burned do.cuments), decontaminated machine parts whose nature (fUnction, design, etc.) or materials of 
construction were classified, and . process equipment from a . metal working plant that manufactured 
machine parts (or PORTS. Active use· of the landfill ceased ill·· 1988 and the landfill was capped. in 1993-
1994. 

8.2 MAINTENANCE REQUIREMENTS 

8.2.1 Leachatel:nspeetions 

Leacbate mOriitoringdtiringthepost",closure . care period consists of quarterly visual inspections of 
the cap system. and exposed slopes for surface outbreaks ofleaehate.lfleachate is observed during the 
inspection (or any other time) on the surface of a landfin, repair on the leachate outbreak will begin 
immediawly, and the leachate will be contained and managed. in aecordance withappIicable regulations. 

8.2~2SurfaceWater Management System 

Surface water controls collect rutl ___ off from the landfilL Surface water from the cap is directed into 
channelsjThechannelsare regularly inspected and maintained during the post-closure period. 

8~2..3QapSys.teD1 

The fmal cover and support systems for the x~ 749A Classified Materials Disposal Facility were 
designed to resist erosion and settlement, prevent infiltration, and promote ruIl .. off. Both preventive and 
corrective maintenance of the.QQverandsupport systems will allo'w the unit to continue to meet these 
requirements. Theinspectionfo~:an example of which is incl'udedin Attachment 8.A attheendofthis 
sectioll,.containstheareas ofh~pectionforpreventive and corrective maintenance under' the maintenance 
plan. .. Alloperatiolls described herein will be in operation.foI'the entire 30-yeal' post.,.closl.ll'epetiod. 
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Equipment necessary for the maintenance program includes riding rnowersand push mowers, weed­
eaters, backhoes, grading machines, seeders, shovels,picks, and any other equipment appropriate for the 
nature of the work involved to protect the integrity of the cover. 

8~2A Final Cover 

The following items are included as part of the post .. closure maintenance plan for the final cover of 
the X-749AClassified Materials Disposal Facility: 

.. Mowing and Fertilization: The cover is mowed as necessary utilizing riding lawn mowers and push 
mowers <during growing seasons and fertilized as needed in the spring. Large' plants are pulled from 
the cover by hand or with the aid of hand tools to prevent root penetration in the drainage layer. Any 
areas laeking vegetation are reseeded, fertilized, and watered as needed 'to ,maintain adequate cover. 

• Run-On and Run-Off Control Structures: Routine maintenance is conducted on'run-onlrun-off 
structures to ensure that these structures continue to function as designed. Dama:ged areas are 
repaired utilizing the equipmel1tnecessary toc01nplete the repair. 

• Erosion fJamageRepair: Corrective maintenance is requited ifmspection reveals any condition that 
threatens the integrity of the unit, such as soil loss, surface displacements, surface cracks, 
irregularities, or vegetative overgrowth or damage. Eroded areas may require removal of the affected 
luose soil followed by replacement,. re~compaction, reseeding, fertilizatioI); andregradirlg, or raking 
to the original contour. These actiVities are accomplished usiIlghandtooisor a small backhoe. 

• SeUlement, Subsidence, or Displaeement: Subsided or settled areas requiring repair are investigated 
by qualified personnel to determine the cause of the displacement. If appropriate~ suitable soil cover 
material is placed on the affected areas. If investigations reveal that a malfunction of the cover has 
caused the displacement (e.g., line failure, drainage layer failure), the defective items are repaired or 
replaced; and the cover is regraded. These activities are accomplished with the aid of a small 
backhoe and hand tools. 

• Channel~;or Culverts: Drainage'strUctures are kept free of excessive vegetation. Excessive siltation 
aue to erosion isretnoved, whennoten arid the area restored. 

• Survey/BenchMarks: SurvWm8i'ks locating the perimeter bribe landfill areinspected,atmually to 
en$ure that physical darnagehasflotoccurred due to ero~ion, settlement, or tamperiIlg and 
vandalism; .and that they are readable. Any damaged or intptoperly locatedsurveymarkJs repaired 
and/orresurveyed. 

• .R6dent and Insect Control: D~E has existing programs at P0RTS to control fodents and insects. 
With proper use of theseprocedutes, minimal maintenance activities are required. If the cover is 
damaged by rodents or insects~ the 'dama.ge is repaired with the use of appropriate hartdtools or, if 
necessary, a small backhoe. Thea'rea is regraded and reseed~d. Special attention is given to these 
areas in future inspections to ensure they are not continualpl'oblems. 

;. ContingeneyPlans: In .the event ofa storm or severe event suehasariot or tomaao~ the landfill is 
inspecfect as soon as posSible.ruter 'the event, and in no case more than 12hours~fter the event. If 
sigriifiCaht damage, has been catiSed by the event, then the inspector will contact the emergency 
coordinator who will activate an emergency response team. Items to be considered include repair 
andlorrestoration of the entire or significant portions of the cap. 



• Corrective Maintenance Activities: Corrective maintenance activities are conducted any time the 
integrity of the containment and monitoring systems are disturbed and subsequently discovered by 
PORTS inspectors. 

8.3 QUARTERLY INSPECTION 

Inspections are conducted quarterly. Inspections are walking inspections with observations recorded 
an an inspection form, an examp.leof which is included in: Attachment8.A at the end offhis section. The 
inspection sheet lists items lobe inspected and potential prohlems.A new fOrIIl is completed Jor each 
inspection. Completed inspection forms are maintained as described in Sect. 1.5. 

Specific inspection items include thecal' (erosion damage, surface cracKs, vegetative cover 
condition, rode.ntand/orinsect damage), run~oIilrun.,;off:control.·devices, survey mark integrity, and cover 
cortditions(drainage system, settlement, subsidence, displacement). Groundwater monitoring wells at the 
X-749A Classified Matel'ia!s Disposal Facility' are inspected in accordance with the IGWMP (DOE 
2010a). 

The X -749A Classified Materials Disposal Facility is not subject to casual foot or vehicular traffic 
and ~s isolated. from major activities at the site.Consequerttly, the potential is low for damage to the 
pnysicalsttucrures, snchas themonitoringweUsand. sUrYt(ymarks. Material comportentsusedfor the cap 
have anexrended service life. -Quarterly inspections are considered sufficient to monitor the condition of 
the units. Deficiencies,. with··the exception of leachate· outbreaks, are corrected as soon as possible. 
Leachate outbreaks are handled immediately asdesc:ribed in Sect 8.2~1. Upon correction of the deficient 
item(s)fthe inspection log IS updated to indicate any acnonstakell. 

Groundwater· mOI\itQringat rhe X-749A Classified Materials DisposalPacility is perfonned in 
.accordancewiththe IG\VMP. 
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ATTACHMENT 8.A 

FORX-749A CLASSIFIED MATERIALS 
DISPOSAL FACILITY 





Inspected By: 
Signature 

Reviewed By: 
Signature 

X..;749A CLASSIFIED MATERIALS DISPOSAL FACILITY 
Surveillance and Maintenance 

Check 
Date Inspection Performed: 

Timeln$pection Performed: 

13) Bencnmarksarereadable, free of physical damage. and free of evidence oftampeting;(Anllual 
In&pectltm) 

t If ~NtA"~IS CBECKEDLIST REASON: 



X~749A·CLA:SS1FmD·MA TERIALS DISPOSAL FACILITY 
SUJ'V"illan.ce and Maintenance 



9. X-749B PETER KIEWIT·LANDFILL 

9.1 INTRODUCTION 

This section describes the recommended S&M procedures for the X-749B Peter Kiewit Landfill (PK 
Landfill) (1) soil and vegetative cover system, (2) surface water control system, (3) perimeter 
embankments, (4) seep collection system,· and (5) groundwater monitoring system. The S&MPlan is 
based on the information and data contained in the Ohio EPA ~s decision document and the certified-for­
construction specifications and construction drawings for the PK Landfill eM!. 

The PK Landftl1is located on the southern portion of the DOE reservation and is situated along the 
westside of Big Run Creek approximately 200.0 feet east of the XT ",847 Gaseous Centrifuge Enrichment 
Plant construction warehouse and northeast of the X-749 Contaminated Materials Disposal Facility. The 
PK Landfill was used from approximately 1953 until 1968. During plant construction!) the landfill was 
used 8$ 'a salvagey.ard, burn pit$and trash disposal area. After plant construction, the landfill was used as 
a sanitary landfill. It has been estimated that the maximum flU thic~ess in the· central portion of PK 
Landfill is approximately 15 feet. 

The Decision Documentfor the Peter Kiewit Landfill (Ohio EPA 1996h) specified the selected 
rem.edy to bensed to achieve the remedialgoals. This selected remedy required the following actions: 

• continued qperation. of seep collection system on the eastside of the landfill, 

.. capping the landfill to contain wastes and reduce water infiltration, with aeap that meets the 
requirements of ReRA,. SubtitleD, 

.. USing vertical barriers (slurry waU) as necessary to minimize lateral migration of contaminants 
tsubsequentevaluations have determined that a barrIer wall is not necessary ,as documented in the 
most recent 5-yearreview [DOE 2008]), lino 

• environmental monitorinlrto ensure that the final remedial action is protective of human health and 
the environment. 

9.2.'DESCRIPTIONOF SYSTEM· COMPONENTS 

The capping system c.QusttUcted forPK LandfillCQIlsists of seventlmatedals inlayers that 
efie(!tivelyisolate the landfill from exposure to . the environment. ·By placing.acapping system on top of 
PK4andfill, the risk ··of contaminant exposure . is greatly reduced. Surface waterrun .. on and run-off is 
prevented fromcontactingthelandfIlled· materials. In particUlar, placement of a barrier over the landfill 
minimizes the generation of leachate because the amount of water percolating vertically downward 
through the capped . area is V'il'1:UaIly eliminated. The system components that require inspection and 
maintenance are briefly described in this section. 

• Soitand vegetative cover system: The soil and vegetative cover system constructed at the PK 
Landfill consists of a soil layer (minimum 23 feet thick) designed for frost protection of the 
l.tfiderlying cap system and atppsoil layet (minimum 6 inches thick) designed to support vegetation. 



Rock toe embankment system: A rock toe embankment was constructed along the eastern edge of the 
landfill boundary to allow the capping system to cover the landfill boundary limits and minimize 
encroachment upon the flood plain of Big Run Creek. The rock toe embankment consists of dumped 
rock fill, coarse aggregate, and geotextile. 

• Surface drainage system: The surface drainage channels are lined either with temporary erosion 
control matting orwithriprapand geotextile. The surface drainage channels are designed for flow 
capacity and velocity from a 25-yearpeak precipitation event. Riprapand a protective geotextiIeare 
installed at ditch locations with higher flow velocities and potential for soil erosion. 

• Cap drainage system: The cap drainage system consists ofHDPE piping. The slotted 6~inchpipe is 
approximately 2500 feet long~and extends around the landfill .cap boundary. The cap drainage 
system has 11 outlets, artd~ach solid pipe outlet is ;;tPPf()ximately 25 feet long .. The solid pipe has an 
en.d cap/screen attached to the .end to prevent small animals from entering the cap drainage system 
and possibly causing damage or blockage. 

• PIC Landfill collection system.: A seep collection system was constructed in November 1994 to 
collect water seeping from the east perimeter of thePK LandfilL In OctQber 1997, a second 
collection system was constructed on the southeastern boundary to intercept contaminated water 
migrating to surface waters and eventually toward UigR.un Creek from thesouthem portion of the 
PK Landfil1.Bothcol1ectiQn~Y'stems include a gravity collection system and adoUble .. contained 
force main that traveLalQng three sides of the hindfillcapboundary. The gravity collection system 
consists of approximately 1200 feet of perforated pipe and seven concrete manholes along the 
eastern perimetet.Theforce>.-mainsystem includes a pumping station at the· southeast comer of the 
project site, The forc.e main has three access ports alongthe southern boundary b¢foreconnecting to 
the X-749 groundwater collection system that delivers the collected water to theX..;622 Groundwater 
Treatment Facility. 

.PKLandjill monitoring system: Monitoring or gioUhdwater,the cdllection trench <system,and 
surface water willcorifirmthafthe containment an.d trtmtment of leachate are suffiCiently protective 
of human health and the environment. Monitoring reqUirements for·· these .. systems:, including 
sam.pling locatio:w,frequetlcyof monitoring~ panune{ers, and reporting requirements are proyidedin 
th~IGWMP. 

• Miscellaneous systems: Miscellaneous systems at thePJ( Landfill include Cl)sanitary sewer 
manh6lej . (2) stormwatet ~pipe line, (3) gravel.acc~~s~0~d,s,(4) p~riII1eter.sec~ltr.fence.and .gates, 
and (5) deed monuments. There is one sanitary sewer riIailhole atthenorthwest corner of the landfill 
ca~ that servesthe~T"84-7warehouse. A 36~inch '~to~\V~t~r pipeisburied~eneath the PK~andfil1 
southem··toe··to·convey stOllDwater runoff.fi'om ~"749 landfill to Big. R.nn.Creel,e.·There·are two 
gravel access toadS: Qneatth.enorth side,andanother;,+tthe west side of the landnm·The projectsite 
is·· enclosed bya woven wire security fence withthree;gate's. There. are 14 deed · monuments at the 
perimeteroftheRKJ.,~n~fill.ThemonumentSaI'econStructed(jfallJiriitil.lt11aIln,eilcased in concrete 
to· be relativelyflushwitbtheground. . 

"~3N()RMA~ OPEaATIQNSAND PREVENTIVE:MA:IN!fENANCE 

Remediruandnioiiltofh)g'$ystems 'atthePK 'LandfillmustbeprQperlymaintain~dto contain and 
isolate contaminantsofcQncetltftom theenyironment.p.roeesseswhich.· coUld damage the. landfill cap 
system include soil erosion,.sedimentation, physical disturbances, settlement, arid exposure to weather. 



Any discovered damage to tbe PK Landfill will be repaired promptly and the cause investigated; if 
necessary, so that future needs for additional repairs can be minimized. 

Nonnal maintenance· inclmies . inspection and repairs of system components at prescribed intervals 
for the purpose of preventing· abnormal operating conditions. Alsolncluded in the category of nonnal 
maintenance are detecting, repaiting,and reporting defects that could lead to system component damage 
or breakdown. These requiremenisare summarized in Table 9~ 1. The operation, maintenance, and 
inspections of the trench pUlIlpsand drainage system are conducted in accordance with the operating 
procedures Jorthe X ... 622 Groundwater Treatment Facility. Attachment9.A provides an example of the 
inspection form used fOf:assessment of the systems at the PK Landfill. 

9.3~tS(JiI and Vegetative Cover System 

Soilamend:ments (fertUizerand litne) are added as needed, ifon-siteobservatiorts-snow stressed 
vegetationorp()or growth. 

The following parts of 'the .PK Landfill soil and vegetative cover system are routinely inspected 
duril1gpreventivemai11tena.n~e~cQvities~a¢e Ta.ble 9" 1): 

• grass and vegetation, 
• sQi11ayer,and 
.eatthen emba:nkmeht'sideslopes. 

The landftllcoveris:mowedatleasttwicea year to control weeds. Adaitionalmowing is performed 
as needed to' prevent\,\\reeds· fron1becomingover)y tajlor dense. 

1:11: soil andveg~~tiollcoveris~outinely· visually inspected for thepres7:?~eof stressed vegetatio.n 
ands~U sllmbs .~r .. dee~J;yt:?~t7~.'W0od~.plantgrowth. The soil. layer .is··visually inspected for t~e 
presen'CeofC0nditiQn~tbat coUld Jeati to a breakdown of the layer's integrity or the engineered system~ 
The.sidesl<>cpe eritbankme~tsandadjacentareasare inspectedinaccordanc~~ith Table 9.1. Conditi.:ms 
thatcOlJ1daffec1: the OM]: integrity include>'iteUlsfuattiu'eaten to expose tbesurfaceof the underlyiQ,g 
landfllh.~ps~qtitl:n,lh1paCtthemimmttrtts{)il;tov¢rtequirement; or preventPQsitivesurface drainage as 
,engineered outtie designdtawings.: . The potemialpfoblems tobeooserve.(\duringvisual inspections 
include: 

.~prr()Wjng animfJ.l$~ 

.~~sinn or cracKs; and 
• settlement and subsidence . 

.... ··~1'()tlctoe>em.banktnel1t is iIispect~dinaccordal1cewith Table.·9.1···td ·et)$.we,that the stabUityofthe 
landtill cap is mamtam.ed. Potential problems tbatmay be observed includedebtis and sedimentation, 
washing.out()frockrn.atetial,slo~hing of sideslopes~orthe presenceofstanditlg water. 

93SSurfaceDraina.ge System 

Theisiuface drainag~sYstemisinsp~O.ted·inaccordance·with. Table 9.J.~ithe drlunage system should 
be. freeof.exQe.ssiv~£)~~l,.,~~lt,.anddebris.'~Qt~~tiatpr?olems that. may beopseryedinclude debris,erosiop., 
sedim~tatioll,~10¢ke,d. ~mtgepipe~twasnin~·outofrockchann:l p~o~~i?~,sloughing ofdtainage 
channel side slopes" and the lackofpositiveorainage. Items to De inspectedinclude: 
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grass surface drainage channels, 
riprap· surface drainage channels, 
storm drainage outfalls at the west side of the .prQjectsite" 
the 24-in. diameter corrugated metal pipe underneath the>gravel acceSs road) and 

• the 36-in. diameter corrugatedpolyetbylene pipe underneath the southern cap toe. 

Table9.1.PK Landfill maintenance program 

System 
Component 

PJ'eve~tive Maintenance C()1TectiveMaintenance 

Grass and 
vegetation 

Soil and 
vegetative 
cover system 

Rock toe 
embankment 

Activity Frequency 
Mowing As neededo 

Amendments As needed 
VisJJ~inspection Quarterly 

Visual inspection Quarterly 

Visual inspection Quarterly 

Activity . Freqt.l~ncy 
Vegetation reseeding and watering As needed 
Brush removal As needed 

Erosion repair 
Subsidence and depression repair 
Burrowing animal removal 
Embankment side slope repair 
Geosynthetic cap repair 

Subsidence and depression repair 
Burrowing animal removal 

As needed 
As needed 
As needed 
As needed 
As needed 

As needed 
As needed 

Surface 
drainage 
system 

Visuatinspection 
Sampling 

Quarterly Drainagechannelcleaning.andrepair As needed 
As needed 

Capdrain~e 
system 

Seepcollection Viswuitlspection 
system Sl;lmpIiIlg 

Groundwater 
monitoring 
wells 

l'estHiLevel Mann 
Cleanoutsystem 

V:isuat·inspection 

SanitarysewerVisua1 mspection 
manhole 

Gravel access Visual inspection 
roads 

Perimeter Visuat~peetion 
fence 

Gates Visualin$peetion 

Deed Visllalin~pection 
monuments 

UAt a mfuithum, 2 times/year. 

PertbeIGWMP Drainageplpecle$lipgand. repair 

Quarterly 

Quarterly 
PertlieIGWMP 
Anriuauy 
As needed 

CClpdrainclean~gandrepl;li:r 
Scre.eIlmesh replacement 

Manhole repair 
Cleanoiltrepair 
Repair High Level Alarm 
Removesiltlbacteria 
Pump 'repair 

PerllieJGWMP Repaintwell 

Annually 

Anriually 

Arinually 

Annually 

Annually 

Replace casing hinge 
Other repairs 

Manhole repair 

Road· repair 

Fence repair or replacement 

Gatercpairor replacement 

Monument repair otr~placettlent 

As needed 
As needed 

As needed 
As needed 
As needed 
As needed 
As needed 

Asneede.d 
As needed 
Asrteeded 

As needed 

As needed 

As needed 

As needed 

As needed 



9.3~4 Cap DraioageSystem 

The cap drainage system is inspected in accordance with Table 9.1. Potential problems that may be 
observed include debris,. sedimentation, blocked drainage pipes, the lack of positive. drainage,and damage 
to the wire screen or to the end· of pipes. 

9J.5 SeepCoJlection.System 

The seep collection system is inspected routineLy to :ensure that surface water infiltration is 
minimized .. Potential problems that may be observed include . settlement or cracking ofmariholeor 
cleanout structures, debris·. or sedimentation within manholes or in collected seep water, biological 
grow'th,lackofpump operation, inoperable leak detection system, or the presence of animal life and tree 
rootintrusion:to collection system. 

MonitoringweUs.are inspected in accordance withthe IGWMP. 

9.3:7 Miscellaneous Systems 

Vehicular access roads to the site, perimeter fence, gate barriers, and deed monuments are inspected 
annually in accordance with Table 9.1 to ensure that these items are 'serving their intended purpose. 
VehicUlar access to the site and allon ... siteaccesscorridors' arevisuallymspected toensure:thatthe,access 
remains passable and in good condition. Perimeter fences are inspected to ensure that it remains ingood 
condition and structurally sound. SUrV(!ymarks IQcating the . peritnf;!ter ofilie landflllareinspected 
annuaf1y to ensure that physical damage has not occurred due tOet'osion,settlemel1t,or tampering and 
vandalism; and that they arc readable. 

Maintenance tasks or repairs$:e peJ.'fonned>as describedcinthls'section to correct deficiencies or 
operaUn;gptoblerns detectedduritlg pteventivemainten11nce activities. Materials used in all maintenance 
activities are equivalent to or bettetthaltthoseoriginally specified 'fortheinitiaiconstruction. 

CorrectivelIiaintenance activities::that may become necessary fotthesoilandvegetatiye cover 
systems are·as follows: 

• grass andvegetation;reseediilg~ 
• amendments, 
• weed or brush removal, 
• removitlgt)rrelocating burrowing. animals, 

vegetative layer repairJorinstancesofstiosidenceor settletnent~ 
• embankment side slope repair; ,and 
• geosynthetic cap repair. 

Reseeditlgmay ·be necessaryi!there is insufficient:.grasson.the landfill cap, for whatevet;Teason,· or 
if repairs dll"to settlement or subsidence becomenec~ssaJ,}'.Weedor brush removal lsreqtiired to 
preventplalltswith long 1'Oots'u6m becoming establis.bedonthc landfill cap. 



Burrowing animals are removed or relQcated to other portions of the DOE reservation. Any burrows 
that remain are backfilled with soil to the maximum extent possible, and measures are taken to discourage 
the return of similar types of burrowing animals. 

The soil layer and the side slopes· of the embarikments may need to be reconstructed if damage 
occurs due to erosion, substantial settlement, or sloughing. If reconstruction is required, care will be used 
to replace each layel.'! as needed, with like materials and to install each layer asiSpecified for the original 
installation. The capping system may also need to be reconstructed if damage occurs as the result of 
differential settlement due to waste subsidence. Subsidence depressions will be remediated below the 
level of the barrier system (Le.,geomembrane) to avoid long-term acceleration of the subsidence due to 
roof ponding (",hereponding water causes the roof on the cap to deflect, thus allowing more water to 
pond, and So ori)~ Subsidence remediafion requires removing a portion of the cover system (including the 
geomembrane by peeling back) andbackfllling the depression with specified original layers to the 
specified grade. The .geomembrane must then be replaced to the manufacturer's recommendations such 
that the .cappingsystem ~s integrity is restored to the original specifications. Where soil layer 
reconstruction is required, adequate care will betaken to ensUre that a sufficient bearing capacity exists to 
support the eonstfuctioILequipment used to make the repair alidto prevent dartlageto the geosynthetic 
materials undemeath. Erosion control matting or dumped rock fills may be required on any perimeter 
embankments prone to surface erosion. 

9.4..2 RockToe Embankment System 

Corrective maintenance activities that may become necessary for the rock toe embankment system 
are as follows: 

repairfof:subsidenceor settlement, and 
removiQ.gor t;elocating burrowing animals. 

BurroWing anitnalsare removed or relocated to oiherportionsoftheDOE reservation. Any burrows 
that remain.:are: backfilled with dumped rock fills to the maximum extent possible, and measures are taken 
to discouragefue. return of similar 'types of burrowing animals. 

Thesurrace drainage system may reqUire repair because ofdatnage caused by erosion. Stone or 
temporary ..... ~~osion control matting orotherflPpropriatemateri~lw'illbe .. installed. in dtahlage channels 
prone to erosion. Dumped rock fill channel protection that is dislodged by heavy precipitation events will 
require r~plaeement. SUt retnoved during the S&M period will be air ... dried,if requirerl, and deposited on 
the DOE reservation fot fill or utilized to make.on-site erosiontepairs. 

The· c~p drainage system may require.·repair if the outlet pipes are blocked. or damaged •. Other repairs 
may be needed if there is . evidence of poor or inadequate ·drainage.wlthin the landfill cap soil. 

Repairs 10 the concretemanhrilesmay· be necessary due to subsidence or settlement.· Debris or silt 
will be removed from the manhole inverts jf necessary. Needed repairs to the gravity drain portions of the 
system may be evident by comparing the flows· in eachmatihole. The system may need to be .cleaned and 
purified torempve silt and bacterial growth. 
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9.4.6 Groundwater Monitoring System 

Monitoring wells are repainted when the paint has deteriorated such that the well labels have become 
illegible. The concrete pad is inspected and repaired or reinstalled as required. The wen-casing hinge is 
checked and replaced if necessary. Other repairs may be required if a weUhas been damaged. 

9.4.7 Miscellaneous Systems 

Perimeter· fences ami gates may need· repair due to physical damage or settlement. Gate hardware 
may need to be replaced due to normal wear and tear. The vehicular access routes may require repair or 
maintenance to keep the access clear of encroaching vegetation and maintain a passable surface that is 
fi;ee of ruts anApollioles. The . deed monuments may . require repair or replacement due to erosion, 
s¢ttlement, or vandalism.1Jeedtnonumertts are replaced by, or under the direction of,a land surveyor 
registered inthe State of0hio. 

9,,5 ROUTINE MONITORING 

The IGWMP provides monitoring and reporting .requirements for the following systems at the PK 
Landfill: 

• surface water contaminantgafBig Run·Creek, 
• leachate samples and flow measurements at manholes inthe seep collection system, ,and 
'. routine groundwater I11onitorillg~ 

U:poncompletion,theconstrtlCt~d remedy provldespr()tection ofhumanhealtha.ntt t~environmeIit 
byelimhlating the relevant e"PQSure pathways. Tbeconstructedremedy will be effective inthe long term 
by preventing orcontaiIiifig tlieseeps. and isolating··themfrom the environment Designca:leulationson 
the stability of the embankments, under static and seismic loading, determined that1heembankmentshave 
acceptableJactorsofsafety;.~~d on discussions withtb,e Ohio EPA. 

the only alternative to th.e:S&M procedures for. the PI<. Landfill is an altetnanveplan for the seep 
collection systems. In case of power loss, pump failure,.andlor force main piping system disrqption, the 
leachate Jrom the col1ections¥stemwill be removed by portable self-powered pumps. These pumps will 
be used to pump the leachate from the collection basin t(l)portahle tanks for transport to~e ~ppropriate 
pe.rmittedtreatment facility. This alternative plan will .contirtu6,until the seep collecfionsystemhasbeen 
restQ~dto original <>peratitlgconditions. 

9~7 ~~RGENCY, H.EiAUfH,.A:ND SAFETYCONSfDERATIONS 

Specific ·permlts.are requ.ited for working in potentially hazardous environments. Lockout/tag out 
requirements must be met when working where electrical hazards .a.re present There ate electric lines 
locatedabovegr~undand . und~W'0und; elcctr'ic linesandel'!ctrical . equipment .mustalways . be treated 
c~fu1ly. Confined space permits: are necessary to entermanl1()les~ Welding permits ma.yhe necessary for 
some types of repairs. 
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ATTACHMENT 9.A 

INSPECTION FORM 
POR X-749B PETER KIEWIT LANDFILL 





Inspected By: 
Signature 

ReviewedBy~ 
Signature 

X-749B PETER KIEWIT LANDFILL 
Surveillance and Maintenance 

and Check 
Date Inspection Per£orDlt.'<i: 

Timelnspectioll Performed: 

SECTION A 

damage, and free orevidencc of tampering .. (Annual 



X..:749BPETER ·KlEWIT·LANDFIL~ 
Surveillance and Maintenanee 



10. X-231A OIL BIODEGRADATION PLOT 

to.l INTRODUCTION 

The X-231A on Biodegradation Plot is located in the central portion of Quadrant I, immediately 
east of the X-626 Recirculating Cold \Vater building and Cooling Tower, and just south of the X-600A 
Coal Pile Yard. The X~231A is approximately 2.46 acres in size. Waste materials were disposed of at the 
Oil Biodegradation Plot during the 1974 to 1976 period, and included solvent-contaminated radioactive 
waste oil, oil .. soaked fuller's earth and trichloroethylene. A nitrile liner was installed in 1987. 
Construction activities for a permanent engineered cap, required by the Ohio EPA, were completed in 
September 2000. 

Ohio EPA'~ preferred remedialaltemative for the X-231 A Oil Biodegradation. Plot is a multimedia 
cap. The cap~ togetherwith1he installed cap drainage system~ berms and ditches, directs surface water 
from and around the cap and into the drainage ditch that flows to the X .. 230K South Holding Pond. 
Although the cap is not required to meet the design requirements of a RCRA Subtitle Cor D cap, it does 
limit surface water infiltration, thereby preventing or limiting contaminants from leaching to groundwater. 

This . section describes the post-closure operations and maintenance for the X~231A Oil 
BiodegnidationPlot located at the Portsmouth Gaseous Diffusion Plant,Quadrant I, Piketon, Ohio. The 
designated agent for DOEshallperfonn this work. 

lO~2·MAINTENANC1!: REQUIREMENTS 

10~2.1Leaehatelnspections 

Not applicable. 

10.2 .. 2 Surface Water Management System 

Surface. waterconttoiscollectrun-offfromthe cap. Surface water· from the cap·· is directed into 
en.gineered drainagechatmels.'Jj}.echannels are regularly inspected and . maintained during the post;.; 
closure period. 

lO.2.3Cap···System 

Theiinalcoverand SllPp()rt~stem.s fortheX;'231AOilBiodegradationPlotwerede$igned to resist 
erosiouand settlement, preventillfiltration, and promoterun .. off. The cap drainage· system consists· of 
geonetcompositeand HDPEpipingintended to collect any surface water that may . migrate through the 
frost>pl'otectionJayer. The 4 .. inchcorrugatedIIDPEperforated pipe is approximately It500feet long:and 
extendS· around the Oil Biodegradation ·PlotcapboUndary~The cap drainage system has eight outlets~ 
wbichconsist ·of 4-inchcorrugated HDPEsolid·pipe. The HDPE solid pipe has an end cap screen to 
prevelltsmall animals from entering the cap drainage system and possibly causing damage or blockage. 

Both . preventive and corrective maintenance of the cover and support systems will allow the unit to 
continue to meet theperforman,cerequirements.Theinspection form., anexampleofwhiebis included in 
Attachment lO.A at the end orthis.section, contains the areas oflbspection for preventive and corrective 
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maintenance under the maintenance plan. All operations described herein win be performed for the entire 
30-year post-closure period. 

Equipment necessary for the maintenance program includes riding mowers and push mowers, 
weed-eaters, backhoes, grading machines, seeders, shovels, picks, and any other equipment appropriate 
for the nature of the work involved and the need to protect the integrity of the cover. 

lO~2.4 Final Cover 

The following items are included as part of the post-closure maintenance plan for the final cover of 
the X .. 231A Oil Biodegradation Plot 

• Mowing and Fertilizing: The·cover is mowed as necessary utilizingridiIlglawn mowers.and push 
mowers during grOWing seasons, and fertilized as needed.1n the spring. Large plants are pulled 
frdm the covet by hand or with the aid of hand tools to prevent rootpenetrtltion ill the drainage 
layer. Any areas lackingv:egetationare reseeded, fertilized; and watered as needed to maintain 
adequate cover. ' 

.• Era.don Damage Repair: Corrective maintenance is required if inspection reveals any condition 
that threatens the integrity of the unit, such as soU loss, surface displacements, surface cracks, 
irregularities, orvegetanvcovel'growth or damage. Eroded areas may require removal of the 
affected loose· soil followed by replacement; re-compactid:tt, reseeding, fertilization:; and regrading 
or Taking to the original contour. These activities are accomplished using hand tools or a small 
backhoe. 

-Settlement, Subsidenee, or Displacement: Subsided or settled areas that require repair will be 
investigated by qualified ],ersonnel to determine the cause of the displacement. If appropriate, 
suitable soil· cover material is placed on the affected areas. If investigations reveal that a 
malfunction of the cover has caused . the displacement(e~g., liner failure, drainage layer failure), 
the defective items are repaired or replaced,. and the cover isregtaded. These activities are 
accomplished with the aid of a small backhoe and ha1ld t()ols. 

'. Channels or Culverts: Dra.imtge structures are kept free. of excessive. vegetation. Bxcessive 
siltation due to erosion is temoved when noted andtb~ area restored. Screeneddrtlinage pipe 
discharges are kept clear,andintact. 

,. Survey/Bench Marks:8urvey marks loca.ting thepentneter ufthe landfill areil1spectedannuaUy 
to ensure that. physicaJ damage has not occurred due to erosion, settlement~ or tampering and 
v:andalisIi:l;andthatthey..'arereadable,Any damageoorimprQperly located.surv~y· mark is 
repaired and/orresurveyed. 

.•. Rodent andlnsectflontrol:lilo.Ehasexistingprograms·atPORTS to control rodents and insects. 
With proper useoftheseprocedrires, mini1l1.aJrmtilltenallce activities<arerequired~ If rodents or 
inSects· damagetheCQvet,thedantage··is repaitedwithithe used! a;ppropriateband . tools' Of, if 
necessary, a·small.·backboe. The. area ist~grade4atidtes.eeded. Special.attentiou·isgiven to these 
;areas in future inspecfions to ensure they are not .continualproblems. 

- (tontingencyPlans:;lntheevent of.astormor sey.ereeventsuch as a tornado. the landfill is 
inspected.· as soon as possible aIterthe event, and inJ1Qcase more·than 12 hours after· the event. If 
significant damage has beert caused by the event, then the inspector wiIlcontactthe emergency 
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coordinator who will activate an emergency response team. Items to be considered include repair 
or replacement of the synthetic liner and restoration of any damaged area(s). 

• Corrective ,l\faintenance Activities: Corrective maintenance activities are conducted any time the 
integrity of the containment and monitoring systems are disturbed and subsequently discovered 
by PORTS inspectors. 

10 .. 2.5 Security Systems 

Security fencing requirements for the X-231A Oil Biodegradation Plot are met by the PORTS 
security fencing system. 

10.3 QUARTER.LY INSPECTION 

Inspections are conducted quarterly. Inspections are walking inspections with observations recorded 
on an inspection form, an example of which is included in Attachment 10.A at the end of this section. The 
inspection sheet lists items to be inspected and potential problems. A new fonn is completed for each 
inspection. Completed inspections forms are maintained in accordance with Section 1.5, 

Specific inspection items include the engineered cap (erosion damage, vegetative cover conditionJ 

rodent andlor ins'ect damage), below cap drainage system, survey mark integrity, and cover conditions 
(drainage systero;l settlement, subsidence, displacement). Groundwater monitoring wells at the X~231A 
Oil Biodegmdation.Plot are inspected in accordance with the IGWMP. 

The X .. 23 1 A Oil Biodegradatioll Platis not stibjectto casual foot or vehicular traffic and is isolated 
from major activities at the site. Consequently, the potential is low for damage to the physical structures, 
such as the drainage system,monitoring wells, and survey marks. Material components used for the 
multilayer cap consistdfnatural materials, a synthetic liner, a geotextile fabric, nnda vegetative layer and 
have an extended service life. Quartetly inspections ate considered suffiCient to monitor the condition of 
the units. Deficiencies are corrected as soon as possible. Leachate outbreaks are not anticipated due to the 
belowgradeconfiguranon of the 011 Biodegradation Plot. Upon correctio!,! of the deficient item(s),the 
in~peeti()n log is updated to indicatean;yactionstakeh. 

Grooodwater monitoring at the X-231A Oil Biodegradation Plot ispetformedin accordance with 
theIGWMP. 
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INSPECTION FORM 
FOaX-231AOILBIODEGRADATI:ONPLOT 





In~peetedRy: 
Signature 

X .. 231AOIL BIODEGRADATION PLOT 
Surveillance and Maintenance 

Quarterly and A.nnual Inspection Cheek Sheet (Sheet 1 of 2) 

Datelnspedion Performed: 

Timelnspedion Petformed: 

BCI!Ic}unarlkS·are readable. free of physicat1damagejandfreeot evidence of tamperiIlg;(A .. nual 



X~231A OIL BIODEGRADATION PLOT 
SUrteillance an.d Maihtenallce 

Quarterly and Annual Insp~etionCheck Sheet (Sheet 2 9f2 



11. X-131BOIL BIODEGRADATION PLOT 

11.1 INTRODUCTION 

The X-231B Oil Biodegradation Plot is located south of the X-326 Process Building. This plot is 
closely bordered by plant roads on the north and east, and is approximately 1.31 acres. There are several 
underground utilities directly beneath or in tbe immediate vicinity of tbe landfill. The waste oils were 
disposed of at the landfillata rate of2~OOO to 3,500 gallons per year from 1976 to 1983. These waste oils 
were contaminated with chlorinated solvents, metals, radionuclides, and PCBs. A temporary clay cap and 
a nitrile liner were installed at X-231B site in 1987, but they no longer exist due to the soil remediation 
work thattook place later. Construction activities for the permanent engineered cap, required by the Ohio 
EP A, were completed in.October 2000. 

Ohio EPA's preieried1'emediaLalternative for ibeX-23TH Oil Biodegradation Plot isa multimedia 
cap. This cap is engilleeredsuch that it meets the RCRA substantive requirements as noted in OAC 3745-
67·80. The Ohio EPA Quadrant I Decision Documentstipula.tes that completion. of all remedial activities 
associated with this unit(i~e. X-23tB) meet the substantive requirements, ofRCRA as noted in the Ohio 
EPA ~s March 1999 Director's FinalFindings & Orders for integration, Section'll, Paragraph2. The cap, 
togetherwiththe installed cap drainage system, directs surface water around the cap and into the drainage 
ditch that flows to the X;;;230K South Holding Pond. The cap meets the ROM substantive requirements 
ofOAC 3745 .. 67-'80. 

This section describes the post-closure operations andmaintertance for the X-23lB Oil 
BiodegradationPlotlocatedinQuadrant I. The designated ag,ent for DOE sliallperformthis work. 

11~2MAINTENANCEREQmREMENTS 

11.2 .. 1 Leachate InspectiollS 

Not Applicabl¢ 

11 .. 2..2SurfaeeWaterManagement System 

Surface water controls collect mn .... offftomthe cap. Surface water framtne capis·directed into rip" 
rap lined drainage chat1llel~. The channels areregl.llarly inspected and maintained during the post-closure 
period. 

11.2.3 Cap System 

The> final cover and sUpport systems for the X"231B Oil Biodegradation Plot was designed to resist 
erosion and settlement~ prevent infiltration,andpromote run-off. Both . preventive arid corrective 
maintenance of the cover and. support systems will allow the unit to continue to meet theserequirem(!nts. 
The capdraintlge system consists ofgeonet composite. which is design.ed. to collect infiltration water from 
the surface. This infiltration water drains into the perimeter aggregate toe dnrih constructed with 
AASHTO No 57 <stone. The water discharges into the surrounding ground via>aggregate lined perimeter 
toe drains. No ·addidotlalpjping or channels are involved. 
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The inspection fonn, an example of which is included in Attachment I I.Aat the end of this section, 
contains the areas of inspection for preventive .and corrective maintenance under the maintenance plan. 
AU operations described herein will be performed for the entire 30-year post-closure period. 

Equipment necessary for the maintenance program includes riding mowers and push mowers, 
weed.;eaters, backhoes" grading machines, seeders, shovels, picks, and any other equipment appropriate 
for the nature of the work involved and the need to protect the integrity of the cover. 

11.2.4 Einal Cover 

The fonowingitem~areincluded as part of the post-closure maintenance plan forthe final cover of 
the X-231B Oll Biodegradation Plot. 

• Mowing andFertilizing: ThecQver is mowed as necessary utilizing riding lawn mowers and push 
mpwerSOuriIlg growing seasons,and is fertilized as needed in the spring.· Large plants· are pulled 
from the cover by· hand or with the aid of hand tools to prevent root penetration in the drainage 
layer. Any areas lacking vegetation are reseeded, fertilized; and watered as needed to maintain 
adequate cover. 

• Run..;OnandRun",Og Control Structures: Routine maintenance is conducted on run-onlrun-off 
structures to ensure that thesestructurescontirtue to function as designed. Damaged areas are 
repaired utilizing the equipment necessary to. complete the repair. 

• Erosion Datna:ge.Repair: Corrective maintena1lce is required if inspemion ~revealsany condition 
that threateilsthe· integrity of the unit, such as>80iLloss,surface .displacements, surface cracks, 
irregularities, or vegetative overgrowth or damage. Eroded areas may require removal of the 
affected loose soil followed by replacement,re~compaction,reseeding, fertilization, and regrading 
or raking to the original contour. These activities are accomplished using hand tools or a small 
backhoe. 

• Settlement, Subsidence, or Displacement: Subsided or settled areas that require repair will be 
investigated. by qualifiedpersonllel to determine the cause of the displacement. If appropriate, 
suitable soil cover material is placed 0lltheaffected areas. If investigations reveal that a 
malfunction of the cover hascaused.the di~placement(e.g., linerfanqr~; drainage layer failure), 
the defective items are repaired or replaced,and the cover isregrailed. These activities are 
accomplished wi.th the aid of a small backhQeiandhand tools. 

• Channels or Culverts: Drairtagestrt1Ctures are kept free ofexcessivevegeta.tion. Excessive 
siltation Que, to erosion is removed wheilnoted and the area restored. 

• Survey/Bench Marks: Survey marks locating the perimeter of the landfill are inspected annually 
toensurethatphysicaldam~ehaS n9t()CC1lIT~ due to erosion, settlement, or tampering and 
vandalism; and that they ate readable. Any damaged or improperly located survey mark is 
repaired;and/orresurveyed. 

• R()t1entaridln~ectControl:; DOEhasexistiilgprQgramsat PORTStoC()ntrol i'odentsand insects. 
With proper use Qfthese procedures,tnmimal maintenance activities are required. Ifrodents.or 
insects damage the cover, the dalTlageisrepaired with the useofa~pr.opriate hand tools or~ if 
necessary~· a small backhoe. The area isregrad¢d and reseeded. Special attention is given to these 
areas in fuulre inspections to ensureth~yaren()t continual problems. 



• Contingency Plans: In the event of a storm or severe event such as a tornado, the landfill is 
inspected as soon as possible after the event, and in no case more than 12 hours after the event. If 
significant damage has been caused by the event, then the inspector will contact the emergency 
coordinator who wiUactivate an emergency response team. Items to be considered include repair 
to the synthetic liner, replacement of the Hner~ restoration of the entire or significant portions of 
the cap, and any damage or impact to USEe utilities that pass beneath the cap. 

In the event that a utility line passing under the cap failed, the line would be isolated. The line will be 
rerouted around the cap and the section offailed line filled with concrete or grout, sealed at the ends 
and abandoned in place. An evaluation on the structural integrity of the cap will be performed and 
needed actions implemented to address any damage. The need for development and implementation 
of a special ground water monitoring plan to determine if contaminates have migrated outside the 
boundary ufthe cap will be evaluated. 

• Corrective Maintenance Activities: Corrective maintenance activities are conducted any time the 
integrity of the containment and monitoring systems are disturhed and subsequently discovered 
by PORTS inspectors. 

11.2.5 Security Systems 

During routine quarterly inspections, all deficiencies in the security system are noted and corrected as 
soon as possible. A security fence was installed as part of the original design, but security fencing 
requirements for the X.,.231B Oil Biodegradation Plot are met by the PORTS security fencing system. 
Therefore, the fence surrounding the X,..231B Oil Biodegradation Plot does . not have to be maintained. 

11.3 QUARTERLY INSPECTION 

Inspeciionsare conducted quarterly. Inspections are walking inspections with observations 
recorded on an inspection form, an example of which is included in Attachment 11.A at the end of this 
section. The inspection sheet lists items to be inspected and potential problems. A new fonn is completed 
for each inspection. Complet~d inspectiol1sfonnsaremaintained in accordance with Section 1.5. 

Specific inspection items include security control devices (barriers and. gates), engineered cap 
(erosiondamage,snrface cracks, vegetative cover condition, rodentand/or insect damage), run .. onlnm~off 
control devices, survey mark integrity, and cover conditions (drainage system, settlement, subsidence~ 
displacement). Groundwater monitoring wel1sat the X-23lH Oil Biodegradation Plot is inspected in 
accordance with the IGWMP. 

The X .. 231B OHBiadegradationPlot is not subject to casual foot or vehicular traffic and is 
isolated from major activities at the site .. Consequently, the potential is low for damage to the physical 
structures, such as the cap drainage system, monitoring wens, and survey marks. Material components 
used for themult.ilayer cap consist of natural materials, a· synthetic liner,a· geotextile fabric, and a 
vegetative layer and have an eA'tended serVice life~ QuarterlyinspeciioflS are considered SUfficient to 
monitor the condition of the units. Deftcienciesare corrected as sOOn as possible. Leachate outbreaks are 
not anticipated due to the below grade configuration of the Oil Biodegradation Plot. Upon correction of 
the deficient itern( S),the inspectiotl1()g. is>llpdated to indicate any actions taken. 
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11.4 GROUNDWATER MONITORING 

Groundwater monitoring at the X .. ,231B Oil Biodegradation Plot is performed inaccotdance with 
theIGWMP. 



ATTACHMENT 11.A 

INSPECTION FORM , 
PORX .. 211B OIL BIODEGR.ADATION PLOT 





Inspected By: 
Signature 

X-231BOILBIODEGRADATIONPLOT 
Surveillance and Maintenance 

Quarterly and Annual ,Inspection CheckSheet (Sheet 1 of2) 

Date In~pection Performed: 

TimelDspedioiJPetformed: 

Bellchlnarlr;:sa;re readable. free of physical damage,and free of eVidence:.oftamperin&. (Annual 



X ... 23lBOIL BIODEGRADATI9N PLOT 
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Quarterly and Annual Inspection Ch:eekSheet (Sheet! or2) 
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