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Executive Summary 

The Buckeye Reclamation Landfill (BRL) Superfund Site is located off of County Road 214, 
approximately 4 miles southeast of the City of St. Clairsville, and 1.2 miles south of Interstate 70 
in Belmont County, Ohio. The BRL Site occupies approximately 100 acres and extends 3,700 
feet north to south and is 500 to 1,000 feet wide. Deep coal mining activities occurred on the 
tract of land until the early 1950s. The Belmont County Health Department licensed the BRL 
Site in 1971 for use as a municipal solid waste landfill. Estimated total volumes of industrial 
wastes received between 1976 and 1980 were 2.9 million gallons of liquid and 30,000 tons of 
industrial sludges. The United States Environmental Protection Agency (U.S. EPA) and the 
Ohio Environmental Protection Agency (OEPA) conducted preliminary investigations in the early 
1980s to determine whether potential risks were posed by the BRL Site to the public health and 
the environment. 

U.S. EPA has prepared this second Five-Year Review Report under Section 121 of the 
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) and the 
National Contingency Plan (NCP). The trigger for this five-year review was the previous five
year review, which was signed on May 6,2004. The next Five-Year Review Report is due 
within five years of the signature date of this review. 

The remedy selected in the August 19, 1991, Record of Decision (ROD) for the BRL Site 
required construction of a solid waste landfill cap, installation of a collection system for surface 
leachate seeps and groundwater, monitoring of groundwater, surface leachate seeps & Kings 
Run stream, and treatment of collected waters with constructed wetlands. An Explanation of 
Significant Differences (ESD) was issued by the U.S. EPA on July 17, 1997, to revise the 
remedy by reducing the size of the solid waste landfill cap, eliminating the northern 
impoundment, realigning and lining of Kings Run, and deferring the construction of the 
groundwater and leachate treatment system until after cap construction. U.S. EPA and fourteen 
private parties signed a Consent Decree (CD), entered on March 17, 1998, requiring the parties 
to carry out the remedy described in the ROD and ESD. New information gained during the 
Remedial Design (RD) phase led U.S. EPA to review and amend the selected remedy and a 
second ESD was issued on August 15, 2003. The second ESD implemented the Surface Water 
Compliance Monitoring Program (SWCMP) and stated that the low pH values in surface water 
data are directly related to coal mining activities and considered background. The ESD also 
stated that the results of the two-year surface water monitoring report would be used to 
determine if discharge standards were being met and whether surface water treatment by a 
constructed wetland was needed. 

The assessment conducted pursuant to this five-year review found that the remedy was 
constructed in accordance with the ROD and the 1997 and 2003 ESDs. The remedy at the BRL 
Site currently protects human health and the environment in the short term because exposure 
pathways that could result in unacceptable risks are being controlled and monitored. However, 
long-term protectiveness requires compliance with effective institutional controls (ICs). 
Compliance with effective ICs will be ensured through implementing effective ICs and 
conducting long-term stewardship by maintaining, monitoring and enforcing them as well as 
maintaining the site remedy components. ICs may include land use restrictions that prohibit 
interference with the hazardous waste landfill cap along with future use or development of the 
site, and restrictions on groundwater use. 
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Five-Year Review Summary Form 

SITE IDENTIFICATION 

Site name (from WasteLAN): Buckeye Reclamation Landfill 

EPA ID (from WasteLAN): OHD980509657 

Region: 5 State: OH Cit ICounty: 

NPL status: X Final 0 Deleted 0 Other (specify)
 

Remediation status (choose all that apply): 0 Under Construction 0 Operating X Complete
 

Multiple OUs?' 0 YES X NO Construction completion date: 5/14/03
 

Has site been put into reuse? 0 YES X NO
 

REVIEW STATUS 

Lead agency: X EPA 0 State 0 Tribe 0 Other Federal Agency 

Author name: Colleen Moynihan 

Author title: Remedial Project Manager IAuthor affiliation: U.S. EPA, Superfund 

Review period:" September 2008 to May 2009 

Date(s) of site inspection: 10/ 15/2008 

Type of review: 
X Post-SARA o Pre-SARA o NPL-Removal only 
o Non-NPL Remedial Action Site o NPL StatelTribe-lead 
o Regional Discretion 

Review number: o 1 (first) X 2 (second) o 3 (third) o Other (specify)
 

Triggering action:
 
o Actual RA Onsite Construction at au #__ DActual RA Start at OU#__ 
o Construction Completion X Previous Five-Year Review Report 
o Other (specify)
 

Triggering action date (from WasteLAN): 5/6/2004
 

Due date (five years after triggering action date): 5/6/2009
 
, ["aU" refers to operable Unit.]
 
'* [Review period should correspond to the actual start and end dates of the Five-Year Review in WasteLAN.]
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Five-Year Review Summary Form, cont'd. 

Issues: 
1) Surface water treatment system (Phase II RA) deferred until surface water monitoring data evaluated.
 
2) SWCMP was implemented in October 2003 to satisfy the 2003 ESD and establish long-term surface water quality
 
monitoring and sampling. Surface water monitoring results indicate compliance with the SWCMP requirements. CRA
 
proposed SWCMP monitoring program changes.
 
3) Groundwater Monitoring Program (GWMP) Year 7 Round 2 revision 1 failed to meet the requirements of OAC
 
3745-27-10(E); CRA submitted revision 2 of the document in response to U.S. EPA and OEPA comments.
 
4) CRA proposed GWMP monitoring program changes.
 
5) InitiallC evaluation revealed that additional steps are needed to evaluate and address the long-term
 
protectiveness of the remedy.
 
6) Signs of trespassing.
 
7) Odors identified by neighboring resident.
 

Recommendations and Follow-up Actions: 
1) Review and evaluate 60 monthly rounds of surface water monitoring data to determine the need for surface water
 
treatment.
 
2) Collaborate with OEPA and CRA on proposed SWCMP changes.
 
3) Review GWMP Year 7 Round 2 revision 2.
 
4) Review groundwater monitoring reports and evaluate proposed revisions to the GWMP.
 
5) Develop and implement an IC Plan within 6 months of this Five-Year Review Report. The IC Plan will result in the
 
implementation of effective controls and long-term stewardship to assure long-term protectiveness for any areas of
 
the site which do not allow for UU/UE.
 
6) Investigate additional tactics to prevent trespassing.
 
7) Review SWMP reports to determine if odors are site-related and communicate with neighbor(s) about findings.
 

Protectiveness Statement(s): 
The remedy at the BRL Site currently protects human health and the environment in the short term because exposure 
pathways that could result in unacceptable risks are being controlled and monitored. However, long-term 
protectiveness requires compliance with effective institutional controls. Compliance with effective ICs will be ensured 
through implementing effective ICs and conducting long-term stewardship by maintaining, monitoring and enforcing 
them as well as maintaining the site remedy components. ICs may include land use restrictions that prohibit 
interference with the hazardous waste landfill cap along with future use or development of the site, and restrictions on 
groundwater use. 

Other Comments: 
None 

Fill in the data below: 

Date of last Regional review of Human Exposure Indicator (from WasteLAN): 9/25/2006 
Human Exposure Survey Status: Current Human Exposure Controlled 
Date of last Regional review of Groundwater Migration Indicator (from WasteLAN): 6/07/2007 
Groundwater Migration Survey Status: Contaminated Groundwater Migration Insufficient Data 
Ready for Reuse Determination Status (from WasteLAN): Will plan date for Site-Wide Ready for Anticipated Use 
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Five-Year Review Report 

I. Introduction 

The purpose of a five-year review is to determine whether the completed remedial action at a 
site is protective of human health and the environment where hazardous waste remains on-site 
at levels that do not allow for unlimited use and unrestricted exposure. The methods, findings, 
and conclusions of reviews are documented in five-year review reports. In addition, five-year 
review reports identify issues found during the review, if any, and recommendations to address 
them. 

U.S. EPA is preparing this five-year review pursuant to CERCLA §121 and the National 
Contingency Plan (NCP). CERCLA §121 states: 

If the President selects a remedial action that results in any hazardous 
substances, pollutants, or contaminants remaining at the site, the President 
shall review such remedial action no less often than each five years after the 
initiation of such remedial action to assure that human health and the 
environment are being protected by the remedial action being implemented. In 
addition, if upon such review it is the judgment of the President that action is 
appropriate at such site in accordance with section [104] or [106], the 
President shall take or require such action. The President shall report to the 
Congress a list of facilities for which such review is required, the results of all 
such reviews, and any actions taken as a result of such reviews. 

U.S. EPA interpreted this requirement further in the NCP; 40 CFR §300.430(f)(4)(ii) states: 

If a remedial action is selected that results in hazardous substances, pollutants, or 
contaminants remaining at the site above levels that allow for unlimited use and 
unrestricted exposure, the lead agency shall review such action no less often than 
every five years after the initiation of the selected remedial action. 

U.S. EPA Region 5 has conducted a five-year review of the remedy implemented at the 
Buckeye Reclamation Landfill (BRL) Superfund Site in Belmont County, Ohio. This review was 
conducted for the entire site by the U.S. EPA Remedial Project Manager from September 2008 
through May 2009. This report documents the results of the review. 

This is the second five-year review for the BRL Site. The triggering action for this review is the 
date ofthe first Five-Year Review Report, signed on May 6,2004. This statutory five-year 
review is required due to the fact that hazardous substances, pollutants, or contaminants remain 
at the site above levels that allow for unlimited use and unrestricted exposure. 
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II. Site Chronology 

Table 1 - Chronology of Site Events 

Event Date 

Deep Coal Mining Activities Prior to 1950 

Licensed as a Public Solid Waste Landfill 1971 

Initial Discovery of Problem or Contamination 1980 

NPL listing September 1983 

Remedial Investigation / Feasibility Study AOC October 1985 

Remedial Investigation Report June 1990 

Removal Assessments (three) November 1989-December 1991 

Remedial Investigation/Feasibility Study complete June 1990/April 1991 

Record of Decision Signature August 19, 1991 

Remedial Design AOC February 1992 

Remedial Design Report May 1997 

Explanation of Significant Differences July 17,1997 

Consent Decree for Remedial Action Phase I & II and 
Remedial Design Phase 

March 17, 1998 

Phase I Construction Contract Awarded December 1998 

Phase I Construction Start-Completion May 1999-September 2001 

Remedial Action Completion Report November 6, 2001 

Preliminary Close-out Report May 14, 2003 

Explanation of Significant Differences August 15, 2003 

Phase II Remedial Design (Two-Year Surface Water 
Assessment) 

February 2004 (ongoing) 

First Five-Year Review Report May 6,2004 

Year 4 Round 2 Groundwater Monitoring Program 
Report and Program Changes 

January 2006 

Two-Year Surface Water Evaluation Report May 2006 

Site Inspection October 15, 2008 

Year 4 Round 2 Groundwater Monitoring Program 
Report and Program Changes revision 1 

December 18, 2008 

Year 7 Round 2 Groundwater Monitoring Program 
Report 

January 23, 2009 

Year 7 Round 2 Groundwater Monitoring Program 
Report, revision 1 

February 18, 2009 
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III. Background 

Physical Characteristics 

The BRL Site is located off of Township Highway 219 (Ebbert Rd), approximately 4 miles 
southeast of St. Clairsville, and 1.2 miles south of Interstate 70 in Sections 20 and 21 (Township 
6 North, Range 3 West) Richmond Township, Belmont County, Ohio (Figure 1). Interstate 470 
borders the northeast corner of the site and is located approximately 3,000 feet north of the 
landfill. 

The BRL Site is approximately 100 acres in size as defined by the chain link boundary fence. 
The site extends 3,700 feet north to south and is 500 to 1,000 feet wide. The access road and 
Apex Environmental Transfer Station are located at the northern entrance of the site. Property 
to the east and west is hilly and mostly forested. Farmland and a strip mine are to the west of 
the site. The land to the south is forested with steep slopes cleared for industrial use along the 
stream valleys and roadways. Additional farmland extends to the north and northeast. 

The BRL Site is situated in the Kings Run drainage ravine and bordered by Kings Run to the 
east and an unnamed stream to the west. Surface water in Kings Run flows to the south and 
empties into Little McMahon Creek. Several water bearing bedrock aquifers positioned below 
the unconsolidated surface material are composed of the Wegee limestone, Waynesberg coal, 
Uniontown sandstone, and Benwood limestone. The Redstone limestone aquifer underlies the 
entire site. All the bedrock formations show no indications of any substantial primary porosity or 
permeability. Groundwater yields are the result of secondary porosity and permeability at joint 
faces, coal cleats, and among bedding planes (Figure 2). In general, most groundwater 
emanating from beneath the BRL Site is discharged laterally to surface water before leaving the 
site. 

Land and Resource Use 

The original topography of Kings Run valley and the ridge to the west of the BRL Site have been 
significantly altered because of coal mine refuse disposal activities and landfilling operations 
that took place for several decades. Deep underground coal mining occurred in the vicinity of 
the site until the early 1950s. Mine refuse from coal cleaning operations was placed into Kings 
Run valley pushing Kings Run to the east and onto the valley wall. 

The BRL Site is located on a tract of land formerly used for deep coal mining. Coal mine refuse 
disposal activities created the northern, middle, and southern impoundment. Subsequent 
landfilling operations resulted in the drainage and filling of the middle and southern 
impoundments by 1972 and 1976, respectively. The majority of the industrial sludge and liquids 
accepted by the landfill were received between 1976 and 1979 and deposited in or near the 
northern impoundment (Figure 3). 

Kings Run surface water flows south and empties into Little McMahon Creek. Surface water 
near the BRL Site and vicinity is not used for drinking water. Aquatic biota is considered to 
receive the greatest impact from the site via site runoff and acid mine drainage (AMD) 
contributions to local streams. 
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History of Contamination 

The BRL Site was licensed in 1971 by the Belmont County Health Department for use as a 
municipal solid waste landfill and operated by Ohio Resources Corporation under the name of 
Buckeye Reclamation Company until 1991. Landfilling operations occurred on 50 acres of land 
and the majority of industrial sludge and liquids were deposited in the waste pit. 

A 1979 OEPA solid waste disposal questionnaire indicated the following distribution of materials 
received by the BRL Site: 

• 55 Percent Household 
• 20 Percent Industrial 
• 10 Percent Commercial 
• 5 Percent Agricultural 
• 5 Percent Construction/Demolition 
• 2 Percent Incineration Residue 
• 1 Percent Dead Animals 

Records indicated a total volume of approximately 49,400 tons of solid waste per year were 
disposed in the landfill. Solid industrial wastes (e.g., asbestos, carbon black, fly ash) were 
reportedly commingled with municipal wastes. OEPA landfill inspection records also make 
references to unspecified industrial waste being disposed in the southeastern portion of the 
landfill. Industrial sludge and liquids were also accepted. Estimated total volumes of industrial 
wastes received are 2.9 million gallons of liquids (mostly oily-type wastes) and 30,000 tons of 
industrial sludge. Transporter records show that the majority of the liquids were mixtures of oils, 
solvents, and/or waste water. Maleic anhydride wash water sludge, neutralized pickle liquor 
sludge, sodium sulfide, desulfurization process sludge, maleic and fumaric acid wastes, and 
recovered liquids from maleic and fumaric acid spills were also known to have been deposited 
in the general area of the waste pit. In addition, the facility accepted general trash, municipal 
rubbish, and waste from Villages and municipalities within the vicinity of Belmont County. 

The majority of the materials received between 1976 and 1980 were deposited in or near the 
waste pit, an impoundment in the northern section of the landfill area. The waste pit was filled 
with sludge, mine spoil and overburden soil then covered with soil and garbage then 
revegetated. Aerial photographs from 1980 indicate that some sludge was buried in place along 
the slope of the waste pit. A soil berm was created upgradient of the waste pit to divert surface 
water and to minimize erosion. In 1980, the waste pit was closed following citations from the 
Belmont County Health Department for receiving industrial wastes. 

In the early 1980s, U.S. EPA and OEPA conducted preliminary investigations to determine 
whether potential risks were posed by the BRL Site to public health and the environment. 
Twelve contaminants detected in the waste pit, soils, leachate, groundwater, and surface water 
were identified as indicator chemicals. These contaminants accounted for the majority of 
health-based risk posed by the BRL Site. The inorganics identified as contaminants of concern 
were arsenic, beryllium, lead, cadmium, chromium, and nickel. Organic compounds that were 
identified as contaminants of concern were benzene, trichloroethene, carbon tetrachloride, 1,1
dichloroethene, and carcinogenic polycyclic aromatic hydrocarbons (PAHs). Coal mine refuse, 
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industrial waste and solid waste were three potential sources of contaminants U.S. EPA 
identified at the BRL Site in the Record of Decision (ROD) issued on August 19, 1991. 

Initial Response 

U.S. EPA and OEPA conducted preliminary investigations in the early 1980s to determine 
whether potential risks were posed by the BRL Site to public health and the environment. U.S. 
EPA placed the BRL Site on the National Priorities List (NPL) on September 8, 1983. A 
potentially responsible party (PRP) search was conducted, and a number of parties, including 
the landfill operator and several generators, were identified. In October 1985, U.S. EPA, OEPA, 
and a group of PRPs signed an Administrative Order on Consent (AOC) that required the PRPs 
to conduct a Remedial Investigation (RI) and Feasibility Study (FS). U.S. EPA did not perform 
removal actions at the BRL Site. 

Basis for Taking Action 

In October 1985, U.S. EPA, OEPA, and a group of PRPs signed an AOC that required the 
PRPs to conduct an RI and FS. The RI investigated the contaminant source area (landfill), soils, 
surface water, sediment, leachate, groundwater, and air. Numerous carcinogenic and 
noncarcinogenic contaminants were detected in most media sampled. Sampling results 
identified various levels of contamination in all media sampled, except air. Three sources of the 
contamination were observed: 1) industrial wastes disposed in or around the waste pit, 2) solid 
wastes disposed in the general landfill area, and 3) coal mine refuse which was placed in the 
area before landfilling operations began. 

The final phase of the RI included an Endangerment Assessment (EA) in 1991, which received 
extensive U.S.EPA and OEPA input. The EA was conducted in order to determine the extent of 
the threat to public health and the environment under present and future conditions, and to 
determine which aspects of the site merited remediation. The EA concluded that three 
significant exposure and contaminant routes existed for the BRL Site. These routes are 1) 
dermal contact/inhalation/ingestion of surface soils, 2) migration of contaminants from surface 
and subsurface soils into groundwater/ surface water, and 3) ingestion of contaminated 
groundwater/surface water. Surface/subsurface soils and groundwater/ surface water 
presented an existing or potential future threat to public health and the environment. Excess 
cancer risk estimates were identified for exposures to site soil, groundwater and surface water. 
Site-related potential cancer risk ranged from 6.53 x 10-3 to 1.48 x 10-2 for average and 
maximum chemical concentrations. 

The 1991 EA evaluated current risk and the future use scenario from site-related contamination. 
The inhalation of fugitive dust was associated with excess cancer risk and identified as an 
existing exposure pathway for the BRL Site, with current-use cancer risks ranging from 3.76 x 
10-4 to 1.05 x 10-3 for average and maximum chemical concentrations, respectively. Arsenic 
and chromium provide the major contributions to the incremental cancer pathway risk for the 
fugitive dust exposure. None of the current risk exposure pathways for the BRL Site were 
associated with noncarcinogenic hazard indices greater than one. Under the future use 
scenario, both excess cancer risks and noncarcinogenic hazards were identified. From a 
noncancer hazard standpoint, exposures associated with potential future use activities involving 
groundwater or surface water utilization (ingestion, vapor inhalation) were of primary concern. 
Hazard indices for both average and maximum contaminant concentrations at the BRL Site 
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were greater than one, ranging from 7.81 to 21.3. 

The results of the EA indicated that remediation was needed as current and potential future 
exposures posed health threats. The surface water samples from Kings Run, Unnamed Run, 
Little McMahon Creek and leachate seeps on and near the BRL Site contained contamination 
from both acid mine drainage and the landfill. According to the EA, the fish and wildlife in the 
vicinity of the site may be affected by exposure to site contaminants. The potential for adverse 
effects from contaminant uptake by fish or wildlife could be passed on to humans if they 
consume fish or wildlife from the site. 

IV. Remedial Actions 

Remedy Selection 

The remedy selected in the August 19, 1991, ROD addressed principal risks posed by the BRL 
Site by collecting and treating contaminated surface and ground waters, eliminating exposure to 
contaminated surface soils, and providing for long-term operation and maintenance at the BRL 
Site. The Remedial Action (RA) goals at the BRL Site are to protect public health and the 
environment from contaminants in soils and surface/groundwater. The RA goal for soils is to 
protect the public health and the environment by limiting direct contact with the waste and 
addressing the soil as a potential source of groundwater contamination. The RA goal for 
surface water is to reduce levels of contaminants in surface water leaving the site and adjusting 
the low pH waters to a more neutral value. The cleanup goals do not allow for unlimited use 
and unrestricted exposure. Components of the remedy selected in the ROD include the 
following: 

•	 Solid waste landfill cap 
•	 Institutional controls 
•	 Fencing 
•	 Surface leachate seep collection 
•	 Groundwater monitoring 
•	 Surface leachate seep monitoring 
•	 Monitoring of Kings Run 
•	 Leachate/groundwater treatment by constructed wetlands 

The ROD provided for the installation of a leachate and groundwater collection system to 
intercept AMD, leachate and groundwater from the landfill areas and channel it to the treatment 
system. New information gained during the Remedial Design (RD) phase led U.S. EPA to 
review and revise the selected remedy. U.S. EPA issued a fact sheet and held a public meeting 
to give the public the opportunity to comment on the proposed changes, and after careful 
evaluation, U.S. EPA issued an Explanation of Significant Differences (ESD) on July 17, 1997, 
to document the decision (Appendix A). In summary, these changes included: 

•	 Reduction, from 97 to 37 acres, of the area over which a solid waste landfill cap would 
be constructed; 

•	 Construction of a vegetated soil cap over an area of 24 acres; 
•	 Repair of the existing cap which covered approximately 29 acres; 
•	 Modification of the slope of the cap bordering a portion of Kings Run; 
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•	 Realignment and lining of Kings Run; 
•	 Elimination of the Northern Impoundment; 
•	 Deferral of the groundwater/leachate treatment system (Phase II) until after cap
 

construction (and monitoring to determine if a treatment system is required); and
 
•	 Modification of the description of groundwater samples to be used for determination of 

background levels in groundwater. 

U.S. EPA and 14 private parties signed a Consent Decree (CD) which was entered in the United 
States District Court for the Southern District of Ohio on March 17, 1998. The CD and the 
appended Statement of Work (SOW) require the parties to carry out the remedy described in 
the ROD and the first ESD, to operate and maintain that remedy, and to pay certain costs 
incurred by U.S. EPA related to the site. The ROD is incorporated into the CD as an appendix. 

A second ESD for the BRL Site was issued on August 15, 2003, to document the decision to 
further change the remedy described in the ROD. The second ESD (Appendix B) provided that: 

•	 The low pH values are directly related to AMD and would be considered as background; 
•	 The flows from Kings Run channel and the landfill leachate collection system be
 

combined for off-site discharge to Little McMahon Creek;
 
•	 The Ohio criteria, as modified by the Ohio Revised Code Chapter 6111 Water Pollution 

Control Act, reflect the current OEPA risk and ecological information and these changes 
in general improve the quality of surface waters in the State of Ohio. These new criteria 
replaced the ROD section A.1 and A.2 Final Effluent Limitations and Monitoring 
Requirements for the Buckeye Reclamation Landfill; 

•	 Monitoring of the combined flow would be conducted monthly at location KR-2 (see 
Figure 6), downgradient of the combined flows, for two years starting in February 2004. 
At the end of two years the data would be evaluated and the monitoring requirements 
reviewed. If, during or at the end of the two-year monitoring period, the discharge 
standards were not being met, the provisions in the ROD, CD and SOW for surface 
water treatment would be revisited; and 

•	 No additional groundwater/leachate collection mechanisms would be required. 

Remedy Implementation 

The remedy selected in the 1991 ROD addressed principal threats posed by the site by treating 
contaminated surface and ground waters, eliminating exposure to contaminated surface soils, 
and providing for long-term operations and maintenance at the BRL Site (Figure 4). The ROD 
envisioned that the water treatment system would consist of a constructed wetland, proven 
effective at AMD reclamation projects in Ohio. Based on numerous pre-design studies, a review 
of site history, and a review of applicable regulations, the U.S. EPA and Ohio EPA agreed to 
modify the remedy selected in the ROD and an ESD was issued on July 17, 1997. The ESD 
deferred the design and construction of a groundwater/leachate treatment system until after the 
solid waste landfill cap was constructed. This modification was made in order to determine the 
volume and quality of groundwater, leachate and surface water generated by the landfill after 
the cap was in place. All activities except the leachate/groundwater collection and treatment 
system and groundwater monitoring plan were approved in the revised Final Phase I RD. 

Phase I RA construction began in April 1999. The U.S. EPA and OEPA conducted a pre-final 
inspection on August 29,2001, and a final inspection on September 27,2001, and determined 
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that the PRPs constructed the remedy in accordance with the Phase I RD plans and 
specifications. Phase I RA construction was completed in September 2001 and the Remedial 
Action Completion Report was submitted on November 6, 2001. 

The Phase I RA components of the selected remedy included: 

•	 Construction of a solid waste landfill cap over approximately 37 acres with a landfill gas 
collection vent system 

•	 Construction of a vegetated cap over approximately 24 acres 
•	 Repair of existing cover where necessary over approximately 29 acres 
•	 Realignment and lining of Kings Run 
•	 Elimination of the Northern Impoundment 
•	 Installation of surface water management structures 
•	 Installation of a gas venting system 
•	 Construction of access roads 
•	 Installation of perimeter fencing 
•	 Installation of groundwater leachate seep collection boxes, a french drain, and
 

groundwater/leachate transport pipe
 

Solid Waste Landfill Cap
 
The selected remedy required that performance standards for the solid waste landfill cap be
 
taken from the Ohio solid waste regulations, Ohio Administrative Code (OAC) 3745-27-11.
 
Under the regulations, permeability of the low permeability (clay) layer shall not exceed 1x1 0.7
 

centimeters per second. Also, permeability of the drainage layer shall be 1x1 0.3 centimeters per
 
second at a minimum. Minimum thicknesses of the cap layers were specified in the regulations.
 
All surface water management structures were designed and constructed to meet the Ohio solid
 
waste closure requirements.
 

Vegetated Cap
 
A vegetated soil cover system, consisting of a minimum of nine inches of soil materials, was
 
installed over specific areas outside of the cap.
 

Existing Cover Repairs
 
Approximately 29 acres of existing cover were inspected and repairs were made as necessary.
 
Repairs to the existing cover included:
 

•	 Reconstructing and installing rock lining along 950 feet of existing channel along the 
southwestern edge of the landfill; 

•	 Installing rock lining to repair erosion on several existing channels; 
•	 Constructing collection channels to minimize the potential for erosion; 
•	 Installing twin 18-inch culverts to convey runoff under Access Road NO.2 into Kings 

Run; 
•	 Installing two gas vents; and 
•	 Re-grading and seeding bare areas as required. 

Relocation of Kings Run Channel 
Approximately 5,200 feet of the existing Kings Run channel was relocated and lined. The 
upstream 850 feet of Relocated Kings Run was lined with riprap and the remaining 4,300 feet 
was lined with fabricform over a geosynthetic clay liner. 
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Elimination of the Northern Impoundment 
The southern third of the Northern Impoundment was eliminated by filling it with large diameter 
rock. The sediment displaced by the rock-filling operation was removed, disposed on-site, 
covered, and vegetated. The remaining two-thirds of the impoundment was eliminated by 
solidifying the sediment, in-place, with Portland cement and lime. 

Installation of Surface Water Management Systems 
The purpose of the surface water control structures is to collect and convey storm runoff from 
the cover system to the Relocated Kings Run channel while minimizing erosion. Ten channels 
and berms were constructed on the solid waste landfill cap and the northern recharge area. The 
channels are lined with grass, riprap, grouted riprap, or fabricform. Two concrete elliptical pipe 
culverts were installed at the downstream end of Channel NO.9 to convey flows under access 
road NO.2 and into Kings Run. 

Installation of a Gas Venting System 
A gas venting system, consisting of 40 gas vents, was installed as part of the new solid waste 
landfill cap. Each gas vent consists of a ten-foot long, two-foot deep granular trench that 
contains perforated polyethylene gas collection pipes placed directly below the clay barrier 
layer. A vertical riser pipe extends through the cap and outlets the gas into the atmosphere. 

Construction of Access Roads 
Approximately 7,100 feet of access roads, consisting of 12 inches of coarse aggregate placed 
on geotextile, were constructed to provide access within the site. Asphalt was placed on the 
access roads where they pass over the Kings Run and the Channel NO.9 culverts. 

Perimeter Fencing 
Perimeter fencing, consisting of a 6-foot chain-link fence with barbed wire, was installed around 
the waste limits. Lockable gates were provided at key access points around the landfill to 
provide access. Signs, posted at 200-foot intervals, identify the site as a hazardous area and 
provide a warning against trespassing. 

Installation of groundwater/leachate collection system 
Several actions during Phase I RA addressed the problem of managing groundwater and 
leachate generated by the site. These include the installation of a french drain beneath Kings 
Run and collection boxes and pipes to transport collected groundwater and leachate to a 
sedimentation pond at the southern end of the site. 

However, the construction of the cap, lining of Kings Run, and elimination of the northern 
impoundment all could contribute to significant changes in the volume and quality of 
groundwater and leachate generated. Therefore, during Phase II RD the need for additional 
collection system components or modifying the system was evaluated. Consistent with the 1997 
ESD, four quarterly monitoring events for surface water and leachate flow and quality were 
completed to evaluate 1) the effect of the newly installed/repaired cap on leachate generation, 
2) the elimination of the Northern Impoundment on the quality and quantity of groundwater and 
leachate generated by the landfill, 3) relocation and lining of Kings Run to determine the need 
for additional or modified groundwater/leachate collection mechanisms and/or groundwater/ 
leachate treatment. The results of the quarterly monitoring program were presented in the 
Southern Toe Sampling and Analysis Plan Report dated April 25, 2003. U.S. EPA &OEPA 
agreed to make a number of changes to the remedy described in the 1991 ROD based on the 
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results in the report, and (as described above) U.S. EPA issued a second ESD for the BRL Site 
on August 15, 2003. 

The Surface Water Compliance Monitoring Program (SWMP) was prepared in October 2003 to 
meet requirements of the Consent Decree and the 2003 ESD, and to fulfill OAC 3745-27 
regulations relative to sanitary landfills. The combined surface water flow from Kings Run 
channel and the landfill leachate collection system were monitored and analyzed for two years 
to determine if the requirements and effluent limits of the 2003 ESD were being satisfied and/or 
whether surface water treatment was required. In accordance with the August 2003 ESD and 
the SWCMP requirements, the PRPs submitted the two-year evaluation report on May 9, 2006. 
Subsequent monthly surface water samples continue to be collected. Currently, 60 monthly 
rounds of surface water monitoring data from Kings Run and 10 semi-annual Acute Whole 
Effluent test results from February 2004 to December 2008 have been documented. 

Institutional Controls 

Institutional controls (ICs) are non-engineered instruments, such as administrative and/or legal 
controls, that help minimize the potential for exposure to contamination and protect the integrity 
of the remedy. Compliance with ICs is required to assure long-term protectiveness for any 
areas which do not allow for unlimited use or unrestricted exposure (UU/UE). 

The remedy selected in the ROD included ICs as one component. The ROD specified that 
either institutional controls would be implemented limiting the development of the property and 
the placement of any new wells on or adjacent to the property, or the selected remedy would be 
reevaluated to determine if additional actions should be implemented to ensure the long-term 
effectiveness of the remedy. The 1998 Consent Decree (into which the ROD was incorporated 
as an appendix) provided for the construction and implementation of the remedy selected in the 
ROD. The CD and SOW for the RD and RA reflect the U.S. EPA's decision to require the 
parties who signed the Consent Decree to "implement institutional controls, including use 
restrictions applicable to the site, to prohibit future use or development of the site in a manner 
that is inconsistent with or may defeat or impair the effectiveness of the remedial measures 
undertaken pursuant to this SOW." The CD also required the owner(s) of the site to record a 
certified copy of the Consent Decree with the Recorder's Office or Registry of Deeds or other 
appropriate office in Belmont County, Ohio. The CD requires that any deed, title, or other 
conveyance of the site property must contain a notice stating that the property is subject to the 
Consent Decree and restrictions applicable to the property under the Consent Decree. 

The long-term protectiveness, effectiveness, and integrity of the remedy depend on compliance 
with ICs that implement land and groundwater restrictions. The following chart describes areas 
that must be restricted because the BRL Site does not allow for UU/UE. 

Buckeye Reclamation 20 Five-Year Review Report 



Table 2 - Institutional Control Summary 
" Media, Engineered Controls, & Areas 
that Do Not Support UUlUE Based on 
Current Conditions 

IC Objective Title of Institutional Control 
Instrument Implemented 
(note if planned) 

Ohio Resources Property (Capped Prohibit interference with the Consent Decree recorded at vol 
Area) - Ohio Solid Waste/RCRA Subtitle caps. 737, pages 1-295 at the County of 
D landfill cap (37.2 acres), Vegetated Soil Belmont recorder's office on April 1, 
Cap area (24.9 acres), and cap repair Prohibit future use or development 1998. 
areas (29 acres) - Total 91.1 acres. of the site in a manner that is 

inconsistent with or may defeat or 
impair the effectiveness of the 
remedial measures undertaken 
pursuant to the SOW. 

Ohio Revised Code § 3734.02(H) 
prohibits filling, grading, excavating, 
building, drilling, or mining on land 
where hazardous or solid waste 
facilities were operated without 
authorization from the OEPA. 

Restrictive covenants have not 
been implemented; implementation 
of UECA covenant is under 
consideration. 

Groundwater  Area of the groundwater 
that exceeds performance standards 
(under the BRL property) 

Prohibit groundwater use until 
cleanup standards are achieved. 

Limit the development of the site 
and prohibit placement of new 
wells on or adjacent to the site. 

There are no zoning regulations or 
restrictions on the BRL Site. The 
site is outside the jurisdiction of the 
City of St. Clairsville and there are 
no specific zoning regulations in 
Belmont County. 

Ohio Administrative Code Chapter 
3701-28 ~ seq., prohibits 
construction of private wells without 
a permit issued by the County. 
(Use of this governmental control 
under review.) 

Restrictive covenants have not 
been implemented; implementation 
of UECA covenant is under 
consideration. 

Groundwater  Area of the groundwater Prohibit groundwater use until There are no zoning regulations or 
that exceeds performance standards cleanup standards are achieved. restrictions on the BRL Site. The 
(away from the BRL property) 

Limit the development of the site 
and prohibit placement of new 
wells on or adjacent to the site. 

site is outside the jurisdiction of the 
City of St. Clairsville and there are 
no specific zoning regulations in 
Belmont County. 

Ohio Administrative Code Chapter 
3701-28 ~ seq., prohibits 
construction of private wells without 
a permit issued by the County. 
(Use of this governmental control 
under review.) 

BRL Site- remedial components (e.g. 
leachate collection and transport lines, 
stormwater management controls and 
monitoring wells) 

Prohibit interference with the 
system. 

Consent Decree recorded at vol 
737, pages 1-295 at the County of 
Belmont recorder's office on April 1, 
1998. 

Restrictive covenants have not 
been implemented; implementation 
of UECA covenant is under 
consideration. 
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Maps which depict the current conditions of the site and areas which do not allow for UUlUE Will 
be developed as part of the IC Plan discussed below. 

Implemented and Planned ICs 

In December 2008, at the request of U.S. EPA, the PRP group, through their contractor 
Conestoga-Rovers & Associates (CRA), prepared a draft IC Study. The draft IC Study found 
that five parcels owned by Ohio Resources Company are partially located within the capped 
area of the BRL Site. The draft IC Study indicated that certain institutional controls are in place 
relative to these parcels and have been and will continue to be "effective in preventing 
unacceptable exposures, maintaining site restrictions, and contributing to attainment of remedy 
performance standards." Specifically, the draft IC Study identified the following institutional 
controls: 

•	 The Consent Decree and Notice of Consent Decree filed at Belmont County 
Register's Office 

•	 Ohio Revised Code § 3734.02(H) 
•	 Ohio Administrative Code, Chapter 3701-28 et seq 
•	 Ohio common law prohibition on trespassing 

The draft IC Study also found that no site-specific orders or other restrictions on land use or 
groundwater use were on file at the Belmont County Health Department. Also, the draft IC Study 
determined that the site is not within the jurisdiction of the St. Clairsville zoning department or 
any other zoning department in Belmont County, so therefore would be under the jurisdiction of 
the State of Ohio zoning regulations. Finally, the draft IC Study described a letter exchange 
between the Belmont County Health Department and OEPA in 1989-1990 which purports to 
transfer the administration and enforcement of Ohio solid waste regulation in Belmont County 
from the Health Department to the OEPA. 

While U.S. EPA continues to evaluate the draft IC Study and may require revisions to it, U.S. 
EPA has drawn some conclusions from an examination of the IC information contained in the 
document. First, U.S. EPA has determined that the Consent Decree was filed for record in the 
Office of the Recorder, Belmont County, on each of the Ohio Resources parcels on April 1, 
1998, and a notice of the Consent Decree was recorded on each Ohio Resources parcel. While 
U.S. EPA believes recording of the Consent Decree may be an acceptable and effective 
informational tool to potential future owners of the parcels, yielding effective short-tem protection 
of the remedy, it is not a proprietary control or governmental control. 

Second, the State of Ohio laws and regulations may provide some governmental controls, but 
require additional evaluation. The 1989-1990 letter exchange between the Belmont County 
Health Department and OEPA purported to have OEPA accept responsibility for the Solid 
Waste program in Belmont County, but is not clear which entity has responsibility for land use or 
groundwater regulation and enforcement. 

Finally, the PRPs are responsible for the operation, maintenance, security, and remedial action 
for the site. The remedy does not include any operating systems and groundwater at the site is 
not being used as a source of drinking water. Long-term site monitoring programs include 
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groundwater and surface water monitoring programs and site conditions are reported to U.S. 
EPA monthly through progress reports. The PRPs monitor the condition of the landfill cap, 
which must remain in place indefinitely to prevent exposure to the underlying waste. 
Observations during site inspections indicate no interference with the Solid Waste/RCRA 
Subtitle D landfill cap. 

These initiallC evaluation activities have revealed that additional steps must be taken to 
evaluate and address the long-term protectiveness of the remedy. Based upon these 
conclusions, U.S. EPA intends to prepare an IC Plan for the site within 6 months of this Five
Year Review Report. The IC Plan will incorporate the results of U.S. EPA's review of the IC 
Study, include a plan for mapping easements and the current conditions on site, and explore the 
following issues: 

•	 Seek a subordination agreement from pre-existing utility easement holder; 
•	 The possibility of implementing a proprietary control, such as a Uniform Environmental 

Covenants Act (UECA) covenant for the site, to prohibit interference with the remedy 
(cap and groundwater); 

•	 The availability and effectiveness of governmental controls, such as State/County 
regulations and zoning requirements, including a clarification of the relationship between 
Belmont County and OEPA regarding enforcement of regulations; 

•	 A procedure to provide the holder of any utility easement with information about any ICs 
and procedures necessary to protect human health and the environment during future 
utility access of the site; 

•	 An examination of other IC activities, including a plan for long-term stewardship; and 
•	 The creation and implementation of a communication plan to inform the community and 

any future landowners of the ICs on the site. 

The IC Plan will result in the implementation of effective controls and long-term stewardship, as 
discussed below, to assure the long-term protectiveness for any areas of the site which do not 
allow for UU/UE. 

Long-Term Stewardship 

Since compliance with ICs is necessary to assure the protectiveness of the remedy, planning for 
long-term stewardship is required. Long-term stewardship involves assuring effective 
procedures are in place to properly maintain and monitor the BRL Site. Long-term stewardship 
will ensure that the site remedy, including effective ICs, are maintained and monitored so that 
the remedy continues to function as intended. The IC Plan will require that the Operation and 
Maintenance (O&M) plan shall be updated to include a requirement for an annual certification to 
U.S. EPA that ICs are in place and effective. Lastly, the development of a communications plan 
and the use of the State's one call system shall be explored. 

Current Compliance 

The BRL Site is in compliance with the response action and IC objectives. Access to the site is 
limited. Based upon inspections and interviews, there are no non-conforming groundwater uses 
at the site. However, there has been evidence of trespassing near the southern toe of the 
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landfill by hunters during hunting season. Apparently, the hunters jump the fence and use the 
southern part of the site for hunting. The trespassers are not exposed to contaminants since 
the contamination is contained under the cap. Possibilities to curb trespassing on the site 
include local enforcement of anti-trespassing laws and exploring additional measures in the IC 
Plan to further restrict the site usag~. 

System Operations/Operation and Maintenance 

Currently, CRA, the supervising contractor for the Buckeye Reclamation Landfill PRP Group, 
conducts long-term O&M on the site. Reporting is conducted in accordance with the February 
20, 2002, O&M Plan for the Phase I RA work. The O&M activities for the site include remedial 
components, regular inspections, routine and unscheduled maintenance, quarterly site 
inspections, and annual explosive gas monitoring and reporting. In addition, BRL Site 
inspections are conducted quarterly throughout the post-closure period in accordance with 
Section 3745-27-14 of the OAC (which provides requirements for post-closure care for sanitary 
landfills). 

The following post-closure components are assessed for damage during inspections: 
• Cover/cap areas 
• Vegetation 
• Perimeter fence 
• Surface water control structures 
• Relocated Kings Run channel 
• Access roads 
• Gas vents 
• Groundwater/leachate collection system 
• Kings Run french drain 
• Explosive gas monitoring/safety 

The remedy for the BRL Site does not include any operating systems. The modified O&M Plan 
was approved on January 26, 2004. The revised plan includes the two-year monthly sampling 
of surface water at location KR-2, new discharge standards, semi-annual chemical groundwater 
monitoring requirements and groundwater elevation measurements of monitoring wells and 
piezometers, operation of items constructed during Phase I RA activities, site inspections to 
assess the integrity of the landfill cover and the fence, and performance of repairs as needed. 
ICs are not a part of the O&M Plan, but will be addressed in the IC Plan. 

Long-term site monitoring programs include the Groundwater Monitoring Program (GWMP, 
February 2002) and Surface Water Compliance Monitoring Program (January 2004). Under the 
GWMP, the PRPs collect semi-annual groundwater and surface water quality samples. 
Groundwater quality samples are collected from 23 monitoring wells and piezometers. The . 
monitoring locations are installed within the five zones of saturation which include in order from 
top to bottom: Unconsolidated Material/Mine Refuse, Wegee Limestone, Waynesburg Coal, 
Uniontown Sandstone, Benwood Limestone, and the uppermost aquifer system Redstone 
Limestone, which underlies the entire site (see Figure 2). One surface water quality sample is 
collected from the Kings Run surface water monitoring station KR-1 and analyzed from the 
groundwater parameter list. The SWCMP consists of flow monitoring at stations upstream (KR-
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3) and downstream (KR-2). Samples are collected on a monthly, quarterly, and semi-annual 
basis in accordance with the August 2003 ESD and SWCMP requirements. 

Currently, the BRL Site is surrounded by a 6-foot high galvanized chain-link fence topped with 
three strands of barbed wire with one-vehicle gates around the perimeter. The fence restricts 
unauthorized persons from entering the site. The operation and maintenance contractor 
performs on-site maintenance, and quarterly post-closure inspection reports indicate slide/slump 
areas along the eastern slope of Kings Run continue to be prone to erosion. Vegetation 
continues to be firmly established over the entire landfill cap and perimeter areas, and the 
fencing is in good condition. No explosive gases have been detected during the monitoring. 

Regular inspections, routine and unscheduled maintenance and reporting to maintain the 
remedial components verify and document O&M activities. The BRL Site inspections have been 
and will continue to be an effective means to ensure the effectiveness of the maintenance and 
access restrictions required by the remedy. The PRP group has incurred $100,000 to $125,000 
per year base costs for O&M and additional costs for erosion repair work. 

V. Progress Since the Last Review 

Table 3 - Actions Taken Since the Last Five-Year Review 
Issues from 

Previous Review 
Recommendationsl 
Follow-up Actions 

Party 
Responsible 

Action Taken and 
Outcome 

Date of 
Action 

Surface water runoff 
and leachate have 
been combined and 
are discharged to 
Kings Run-
unknown whether 
combined discharge 
will meet OEPA 
discharge standards 

Conduct monthly 
monitoring of combined 
flow for two years, then 
evaluate monitoring 
requirements and need 
for leachate treatment 
(Phase liRA) 

PRPs 

U.S. EPA& 
OEPA 

PRPs conducted 
required monitoring 
and submitted two-year 
surface water 
evaluation report; 

U.S. EPA and OEPA 
evaluating monitoring 
requirements and need 
for leachate treatment. 

May 2006 

Ongoing 

In addition to the actions identified in Table 3 to address the issues identified in the 2004 five
year review, the following additional actions have been conducted by the PRPs since that 
review: monthly surface water monitoring (beyond the two years of monitoring described 
above) and reporting; semi-annual groundwater monitoring and reporting; routine O&M and 
quarterly post-closure inspection reports; and submittal of monthly progress reports. 

VI. Five-Year Review Process 

Administrative Components 

U.S. EPA has conducted this five-year review of the remedial actions implemented at the BRL 
Site in Belmont County, Ohio. This review was conducted from September 2008 through May 
2009 and prepared by Colleen Moynihan, Remedial Project Manager for the site. Kristin 
Vanecko, OEPA site coordinator, and Jane Jacobs, OEPA geologist, also assisted with the 
review. Robert Paulson, U.S. EPA Community Involvement Coordinator (CIC), provided 
community outreach support. The five-year review consisted of a review of relevant site 
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documents and monitoring data, as well as discussions with OEPA and the PRPs supervising 
contractors. In addition, a site inspection was performed on October 15, 2008. 

Community Notification and Involvement 

Activities to involve the public in the five-year review were initiated with a public notice prepared 
by the U.S. EPA and published in The Times Leader serving Belmont County, Ohio (Appendix 
C). The public notice summarized the selected remedial actions implemented at the BRL Site 
and encouraged public comment. U.S. EPA received no public comments during the five-year 
review process. 

For this five-year review Robert Paulson, CIC, conducted a phone interview with Steve 
Palenicek, the nearest neighbor to the BRL Site. Overall, Mr. Palenicek is satisfied with how the 
site has been maintained and managed. He confirmed that his drinking water is provided by the 
county and he does not have a private well. In addition, he commented on the color and 
occasional odor emanating from the stream behind his house and requested the results of a 
monthly surface water sampling event. U.S. EPA will follow-up on this request. 

This five-year review report will be placed in the site files and local repositories for the BRL Site 
at the St. Clairsville and Martins Ferry Public Library. 

Document and Data Review 

This Five-Year Review Report consists of a review of relevant site-specific documents including 
the ROD, 1997 and 2003 ESDs, the first Five-Year Review Report, post-closure inspections and 
monthly progress reports. The reports documenting the groundwater and surface water quality 
monitoring activities and the results were evaluated. A list of the documents and data reviewed 
in preparing for this five-year review is included in Appendix F. 

Groundwater Monitoring 

The Groundwater Monitoring Program was prepared to meet the requirements of the Consent 
Decree and fulfill the OAC 3745-27 regulations for sanitary landfills. Following the completion of 
the Phase I RA effort and approval of the GWMP in February 2002, monitoring activities were 
implemented. Long-term groundwater sampling events at the BRL Site are performed to 
characterize, monitor, and assess groundwater quality in the uppermost aquifer systems and 
the five significant zones of saturation above the uppermost aquifer system and surface water 
quality and elevations in Kings Run (Figure 5). The Redstone Limestone aquifer was identified 
as the uppermost aquifer system underlying the entire BRL Site. Significant zones of saturation 
above the Redstone Limestone, in descending stratigraphic position, include: the 
unconsolidated mine refuse/landfill materials, the Wegee Limestone, the Waynesburg Coal, the 
Uniontown Sandstone, and the Benwood Limestone. The four overlying units do not overlay the 
entire BRL Site. The parties agreed during a May 2001 meeting between U.S. EPA, OEPA and 
the PRPs that groundwater sampling activities would include the collection of surface water 
samples to determine and evaluate whether the landfill materials/leachate impact water quality 
in Kings Run. 

CRA, the PRP group's contractor, conducts semi-annual sampling events and proVide the U.S. 
EPA and OEPA groundwater quality analytical results, groundwater elevation data, groundwater 
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contour maps, and statistical analysis of the groundwater quality data in accordance with OAC 
3745-27-10(C)(10). The GWMP stipulates that groundwater and surface water semi-annual 
sampling will continue for a period of 29 years. The October 2009 (Year 7, Round 2) GWMP 
event documented the sixteenth round of groundwater monitoring conducted after completion of 
remedial action construction work in Fall 2001. For this five-year review U.S. EPA and OEPA 
reviewed eight years and sixteen rounds of semi-annual groundwater monitoring data. 
Continued discussions between U.S. EPA, OEPA and the PRPs will resolve the following 
issues: 

•	 During the October 2005 sampling event, MW-20-Rl, the Redstone Limestone aquifer 
background monitoring well, was found dry. Sufficient groundwater has not been 
available at well MW-20-Rl since the April 2004 sampling round. CRA has proposed 
using well MW-27-Rl, a downgradient monitoring well in the Redstone Limestone, as a 
replacement background well. U.S. EPA and OEPA reviewed field data and determined 
MW-27-Rl is an unsuitable background well. 

•	 CRA submitted the Year 7 Round 2 Groundwater Monitoring Report, but failed to include 
a statistical analysis of the groundwater monitoring data. U.S. EPA requested that CRA 
follow OAC 3745-27-10 and conduct a statistical analysis on the groundwater monitoring 
data to identify if any monitored parameters at each downgradient groundwater 
monitoring well are occurring consistently above observed concentrations in the 
corresponding upgradient background well. CRA submitted Year 7 Round 2 r1 Report 
with summarized statistical tables, but failed to meet the requirements of OCA 3745-27
10(E). In a March 2009 teleconference with CRA, U.S. EPA andOEPA clarified the 
requirements of OAC 3745-27-10(E)(D)(6)(b) and requested implementation of a 
groundwater assessment plan. 

•	 There are four parameters where detection limits are greater than the maximum 
contaminant level (MCl): antimony, beryllium, vinyl chloride, and B2EHP (bis(2
ethylhexyl)phthalate). The lab should be held accountable to achieve the MCL. The 
PRPs are required to conduct additional sampling to determine if the increases are a 
false positive. Following a statistical increase, the PRPs are subject to AOC 3745-21
40(E) and must enter an assessment monitoring program. CRA submitted the GWMP 
Year 7, Round 2 r1 Report and continues to address detection limits at or below MCls 
or Secondary MCls. 

•	 Groundwater monitoring program changes were proposed by CRA to include deleting 
parameters, eliminating and abandoning 11 monitoring wells, and reducing monitoring 
frequency. U.S. EPA and OEPA are reviewing groundwater monitoring data and 
working with CRA to determine appropriate changes to the groundwater monitoring 
program. 

Groundwater beneath the site contains a number of contaminants of concern exceeding safe 
drinking water standards. Cadmium and lead in the Mine Refuse unit, B2EHP and arsenic in 
the Waynesburg Coal unit, arsenic and lead in the Uniontown Sandstone unit, benzo(a)pyrene 
and nickel in the Benwood Limestone unit, along with nickel and lead in the Redstone 
Limestone unit, exceed MCls. However, their concentrations decrease to below detection limits 
before moving beyond site boundaries. Groundwater at the site is not being used as a source of 
drinking water and Belmont County supplies the nearest neighborhood's drinking water. 
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Surface Water Monitoring 

The Surface Water Compliance Monitoring Plan was prepared to meet the requirements of the 
Consent Decree and the August 15, 2003, ESD, and to fulfill the GAC 3745-27 regulations 
relative to sanitary landfills. The ROD envisioned the treatment of collected water with 
constructed wetlands, a method of treating acid mine drainage and leachate. Then the 1997 
ESD included deferral of the design and construction of a groundwater/leachate treatment 
system until after the modified cap was constructed. This decision was made in order to 
determine the volume and quality of groundwater/leachate and surface water generated by the 
landfill after the cap was in place. 

The 2003 ESD provided new surface water discharge limits and required that monitoring of the 
combined flow be conducted monthly at location KR-2 (downgradient of the combined flows, 
see Figure 6) for two years, starting in February 2004. The SWCMP consists of flow monitoring 
at the upstream (KR-3) and downstream (KR-2) monitoring stations. Samples are collected and 
submitted for chemical analysis (volatile organic compounds (VOCs), semi-VOCs (SVOCs), 
metals, general chemistry, and whole effluent acute toxicity), and field parameters are also 
monitored. 

For this five-year review, U.S. EPA, OEPA, and the BRL Settling Defendants reviewed the two 
years of surface water quality monitoring data (February 2004 to February 2006) and 
subsequent monthly surface water samples (March 2006 to March 2009). Overall, 60 monthly 
rounds of surface water monitoring data from Kings Run and 10 semi-annual Acute Whole 
Effluent Test (WET) results were reviewed. The results of the surface water monitoring rounds 
indicate compliance with the SWCMP requirements. The WET test results continue not to meet 
the discharge limit and the failure is due to low pH/high acidity from background acid mine 
drainage, suspended solids, or other causes. The 2003 ESD determined that the low pH values 
are directly related to acid mine drainage and would be considered as background. CRA 
proposed to conduct the WET testing on a more frequent basis to determine the root cause of 
the WET test results. Based on surface water monitoring data results, CRA submitted proposed 
changes to the SWCMP, including reducing monitoring frequency and field parameters. U.S. 
EPA, in consultation with OEPA, will further evaluate CRA's proposed revisions to the SWMCP 
and will make a determination regarding the need for constructed wetlands. 

Site Inspection 

A BRL Site inspection was conducted on October 15, 2008. The inspection was performed by 
Colleen Moynihan, Remedial Project Manager for U.S. EPA, Kris Vanecko, OEPA Site 
Coordinator, and Jane Jacobs, OEPA hydrologist. CRA representative Fred Taylor, Supervising 
Contractor for the PRP Group and Site Manager for O&M, participated in the site inspection 
along with Rich Hill of CRA. 

The purpose of the site inspection was to evaluate current site conditions and assess the 
protectiveness of the remedy. Components of the remedy that were inspected included the 
presence of fencing to restrict assess, the integrity of the solid waste landfill cap, groundwater 
and piezometer wells, and surface water monitoring locations. A copy of the BRL Site Inspection 
Checklist (Appendix D) and site photographs (Appendix E) are included in this report. 
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The following conditions were noted: 

• The vegetated soil cap was in good condition; 
• Access gates and fence were locked and secure; 
• Appropriate information signs were posted; 
• No evidence of vandalism or trespassing was observed; and 
• The discharge pipe at the southern toe was blocked. 

As noted above, the discharge pipe at the southern toe was blocked and the O&M manager was 
notified. CRA reported that unanticipated O&M costs have been incurred to repair the 
slide/slump along the northeast portion of the landfill that blocked the access road. At the time 
of the site visit minimal erosion damage was visible. 

Interviews 

The CRA site manager and staff were interviewed during the site inspection regarding the on
going site activities. O&M staff reported that they have observed a number of trespassers on 
the site near the southern toe of the landfill during hunting seasons. 

VII. Technical Assessment 

Question A: Is the remedy functioning as intended by the decision documents? 

Yes. U.S. EPA's review of site-specific documents, groundwater and surface water monitoring 
data results, and Applicable or Relevant and Appropriate Requirements (ARARs) indicate that 
the remedy is functioning as intended by the ROD, as modified by the 1997 and 2003 ESDs. 

The remedy for the BRL Site does not include any operating systems. O&M for the BRL Site 
consists of monthly surface water sampling at KR-2, semi-annual groundwater well monitoring 
and piezometer sampling and maintenance, site inspections to assess the integrity of the Phase 
I RA items (e.g .Iandfill cap, channels, roads, fence, etc.) and repairs as needed. The site 
inspections have been and will continue to be an effective means to ensure the effectiveness of 
the maintenance and access restrictions required by the remedy. 

U.S. EPA determined that the solid waste landfill cap, the vegetated soil cap and the lined Kings 
Run channel on the site comply with all performance standards and ARARs. The cap complies 
with OAC 3745-27-11 "Final Closure for Sanitary Landfills" as provided in the 1997 ESD. The 
cap prevents significant amounts of water from infiltrating into the site, limits leachate 
generation, and protects against direct contact with the remaining wastes. 

The results of 60 monthly rounds of surface water monitoring data indicate compliance with the 
SWCMP requirements including daily maximum concentration limits for surface water quality 
provided in the August 2003 ESD at KR-2 and KR-3 sampling locations, with the exception of 
WET test results for KR-2. The failure of the semi-annual WET tests is due to low pH/high 
acidity from background acid mine drainage, suspended solids, or other causes. Revisions to 
the SWCMP proposed by CRA include more frequent WET testing (quarterly verses semi
annually) to aid in the determination of the root cause of the WET test results. 
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Groundwater beneath the site contains a number of contaminants of concern exceeding safe 
drinking water standards; however their concentrations decrease to below detection limits 
before moving beyond site boundaries. Groundwater at the site is not being used as a source 
of drinking water and Belmont County supplies the nearest neighborhood's drinking water. 

The BRL Site is currently enclosed by a 6-foot high, chain link fence with three strands of 
barbed wire. Lockable gates have been provided at key access points around the landfill to 
provide access. Signs posted at 200-foot intervals identify the site as a hazardous area and 
provide a warning against trespassing. Exposure pathways that could result in unacceptable 
risk are being monitored and the IC Plan will result in the implementation of effective controls 
and long-term stewardship to assure long-term protectiveness for any areas of the site which do 
not allow for UU/UE. Based upon inspections and interviews, there are no non-conforming 
groundwater uses at the site. However, even though there appears to be effective measures in 
place to limit access to the site and maintain the integrity of the remedy, there has been 
evidence of trespassing by hunters at the southern toe of the landfill during hunting season. 
Apparently, the hunters jump the fence and use the southern part of the site for hunting. The 
trespassers are not exposed to contaminants since the contamination is contained under the 
cap. Based on this information, additional measures will be explored in the IC plan to further 
restrict the site usage or enforce the existing restrictions. 

Question 8: Are the exposure assumptions, toxicity data, cleanup levels, and remedial 
action objectives used at the time of the remedy still valid? 

Yes. The remedial objectives used at that the time of the remedy selection are still valid. Other 
factors are discussed below. 

Changes in Standards and To Be Considered Criteria 

Except for the OEPA discharge standards contained in the 2003 ESD, there are no other 
standards identified in the ROD or ESDs which have been revised. There are no newly
promulgated standards or To Be Considered criteria used in selecting the cleanup levels at the 
Site that have changed and could affect the protectiveness of the remedy. 

Changes in Exposure Pathways 

There have been no changes in the potential exposure pathways at the site since the 
implementation of the remedy. There have been no land use changes at the BRL Site nor are 
any expected in the future. 

Changes in Toxicity and Other Contaminant Characteristics 

Neither the toxicity factors for the contaminants of concern nor other contaminant characteristics 
have changed in a way that could affect the protectiveness of the remedy. 

Changes in Risk Assessment Method 

Standardized risk assessment methods have not changed in a way that could affect the 
assessment of the protectiveness of the remedy. 
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Expected Progress Toward Meeting Remedial Action Objectives 

Progress toward the remedial action objectives continues at the site. The groundwater and 
surface water monitoring programs will continue to ensure that any changes in contaminant 
levels, on- or off-site, will be detected and addressed as necessary. 

Question C: Has any other information come to light that could call into question the 
protectiveness of the remedy? 

No. According to the data reviewed and the site inspection there is no new information that 
would suggest that the selected remedy is not protective and functioning as intended by the 
ROD and subsequent ESDs. In addition, there have been no changes in the physical 
conditions at the site that would affect the protectiveness of the remedy. 

Technical Assessment Summary 

The remedy is functioning as intended by the decision documents. The exposure assumptions, 
toxicity data, cleanup levels, and remedial action objectives used at the time of remedy selection 
are still valid. There have been no newly identified human health or ecological risks, impacts 
from natural disasters, or any other information that has been identified that could call into 
question the protectiveness of the remedy for the BRL Site. 

VIII. Issues 

Table 4 - Issues 

Issues 
Affects Current 
Protectiveness 

(YIN) 

Affects Future 
Protectiveness 

(YIN) 

1. Surface water treatment system (Phase II RA) deferred until surface 
water monitorinQ data evaluated 

N Y 

2. SWCMP was implemented in October 2003 to satisfy the 2003 ESD 
and establish long-term surface water quality monitoring and sampling. 
Surface water monitoring results indicate compliance with the SWCMP 
requirements. CRA proposed SWCMP monitorinq proqram chanqes 

N Y 

3. GWMP Year 7 Round 2 revision 1 failed to meet the requirements of 
OAC 3745-27-10(E); CRA submitted revision 2 of document in 
response to U.S. EPA and OEPA comments 

N Y 

4. CRA Proposed GWMP monitorinQ proQram chanqes N Y 

5. Initial IC evaluation revealed that additional steps are needed to 
evaluate and address the 10nQ-term protectiveness of the remedy 

N Y 

6. Signs of trespassinQ N Y 

7. Odors identified bv neiQhborinQ resident N N 
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IX. Recommendations and Follow-up Actions 

Table 5 - Recommendations and Follow-up Actions 

Issue 
from 

Table 4 

Recommendations and 
Follow-up Actions 

Party 
Responsible 

Oversight 
or Support 

Agency 

Milestone 
Date 

Affects 
Protectiveness (YIN) 

Current Future 

1. Review and evaluate 60 
monthly rounds of surface 
water monitoring data to 
determine the need for 
surface water treatment 

U.S. EPA OEPA November 
2009 

N Y 

2. Collaborate with OEPA 
and CRA on proposed 
SWCMP changes 

U.S. EPA OEPA November 
2009 

N Y 

3. Review GWMP Year 7 
Round 2 revision 2 

U.S. EPA OEPA July 2009 N Y 

4. Review groundwater 
monitoring reports and 
evaluate proposed 
revisions to the GWMP 

U.S. EPA OEPA August 
2009 

N Y 

5. Develop and implement 
an IC Plan within 6 
months of this Five-Year 
Review Report. The IC 
Plan will result in the 
implementation of 
effective controls and 
long-term stewardship to 
assure long-term 
protectiveness for any 
areas of the site which do 
not allow for UUIUE 

U.S. EPA OEPA November 
2009 

N Y 

6. Investigate additional 
tactics to prevent 
trespassing 

PRPs U.S. EPA 
and OEPA 

November 
2009 

N Y 

7. Review SWMP reports to 
determine if odors are 
site-related and 
communicate with 
neighbor(s) about findings 

U.S. EPA OEPA November 
2009 

N N 

X. Protectiveness Statement(s) 

The remedy at the BRL Site currently protects human health and the environment in the short 
term because exposure pathways that could result in unacceptable risks are being controlled 
and monitored. However, long-term protectiveness requires compliance with effective 
institutional controls. Compliance with effective ICs will be ensured through implementing 
effective ICs and conducting long-term stewardship by maintaining, monitoring and enforcing 
them as well as maintaining the site remedy components. ICs may include land use restrictions 
that prohibit interference with the hazardous waste landfill cap along with future use or 
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development of the site, and restrictions on groundwater use. 

XI. Next Review 

The next five-year review report for the BRL Site is required within five years from the signature 
date of this review. 
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Figure 1. BRL Site Location Map
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Figure 2. Geologic Cross Section Map
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Figure 3. Old BRL Site Map
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Figure 4. Current BRL Site Map
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Figure 5. Groundwater Monitoring Well Map
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Figure 6. Surface Water Compliance Monitoring Map 

REFERENCES: 

1.	 BAKER AND ASSOCfATES DRAWING TITl..ED. "COVER SOH.. (ANAL GRADE),"
 
SHEET 3 OF9, OATED 10J26101. OWG No.: BRCERTRO0311201122102.
 

2. BAl<ER AND ASSOCIATES DRAWING TiTlED. "COVERSOll (FINAl GRAOE~·	 SURFACE WATER COMPLIANCE MONITORING KR.2. SURFACE WATER MONITORING StlEET 4 OF9, DATED 10126101, CWO No.: BRCERTRD04 102901 50903.	 c=J SOLID WASTE LANDFILL 
LOCATION PROGRAM SAMPLING LOCATIONS 

BUCKEYE RECLAMATION LANDFILL c=J VEGETATIVE CAP SECURI1Y FENCE 
Belmont County, Ohio 

36144·22(013)GN-WA008 MAY 0912006 



Appendix A 
1997 ESD 



EXPLANATION OF SIGNIFICANT DIFFERENCES
 
BUCKEYE RECLAMATION LANDFILL SITE
 

St. Clafnville, Ohio
 

1.0 INTRODUCTION
 

The Buckeye Reclamation Landfill (BRL) site is located off ofCounty Road 214, approximately 
four miles southeast of S1. Clairsville, and 1.2 miles south of Interstate 70 in Sections 20 and 21 
(Township 6 North, Range 3 West), Richland Township, Belmont County, Ohio. Interstate 470 
borders the northeast comer of the site property and is located approximately 3,000 feet north of 
the landfill area. Deep mining occurred beneath and adjacent to the site until the early 1950s. 
During that time, the site was the disposal area for mine refuse. From 1971 to 1991, the BRL 
site operated as a municipal waste landfill. However, the landfill also accepted industrial sludges 
and liquids, primarily during the period from 1976 to 1979. 

The BRL site is situated in the Kings Run drainage ravine and is generally bordered by Kings 
Run to the east and an unnamed run (Unnamed Run) to the west. Surface water in Kings Run 
flows to the south and empties into Little McMahon Creek. The landfill extends approximately 
3,700 feet north to south and its width varies between approximately 500 and 1,000 feet. The 
property on which the landfill is located occupies 658 acres. Municipallandfilling activity 
occurred on approximately 64 acres oflhis area. 

The United States Environmental Protection Agency (USEPA) is the lead agency for the site. 
Qhio Environmental Protection Agency (OEPA) is the support agency. 

The Comprehensive Environmental Response, Compensation, and Liability Act of 1980 
(CERCLA), as amended by the 1986 Superfund Amendments and Reauthorization Act (SARA), 
states in Section 117(c), that, "(a]fter adoption ofa final remedial action plan: 

( I) ifany remedial action is taken, 
(2) ifany enforcement action under §106 is taken, or 
(3) if any settlement or consent decree under §I06 or §122 is entered into, 

and if such action, settlement, or decree differs in any significant respects from the final plan, the 
President or the State shall publish an explanation of the significant differences and the reasons 
that such changes were made." Pursuant to this requirement, this Explanation of Significant 
Differences (ESD) is being written to document the changes in the remedy which resulted from a 
remedy reevaluation. The reevaluation was prompted by a proposal submitted in March 1995 by 
a group of Potentially Responsible Parties (PRPs). After much discussion and careful evaluation, 
USEPA and OEPA agreed to make a number ofchanges to the remedy described in the 1991 
Record of Decision (ROD). In summary, these agreed to changes include: 
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(1) Reduction of the area over which a solid waste landfill cap will be 
constructed from 97 to 37 acres; 

(2) Construction ofa vegetated soil cap over an area of 24 acres; 
(3) Repair of existing cap which covers approximately 29 acres; 
(4) Modification ofslope ofcap bordering a portion of Kings Run; 
(5) Realignment and lining of Kings Run; 
(6) Elimination of the Northern Impoundment; 
(7) Deferral ofdesign and construction of a groundwaterlleachate treatment 

system until after cap construction; and 
(8) Modification ofthe description ofgroundwater samples to be used for 

determination of background levels in groundwater. 

Section 3.0 of this document provides more detailed descriptions of these changes to the 1991 
remedy being documented in this ESO. 

This ESD will become part of the pennanent Administrative Record tile for the site, and will be a 
part of the site repositories available for public viewing at the EPA offices, 77 W. Jackson 
Boulevard, Chicago, Illinois, and at both the St. Clairsville Public Library, 108 W. Main Street, 
St. Clairsville, Ohio, and the Neffs Branch, Martins Ferry Public Library, Pike Street, Neffs, 
Ohio. 

If you need further information, you may contact Mary Tierney, Remedial Project Manager, 
USEPA (SR-6J), 77 West Jackson Boulevard, Chicago, Illinois, 60604, (312) 886-4785, or via 
Internet at "tiemey.mary@epamai1.epa.gov". 

2.0 SITE HISTORY. CONTAMINANTS. AND REMEDY SELECTED IN 1991 ROD 

2.1 Site History 

The relief of Kings Run Valley and the ridge to the west have been significantly altered from 
their original topography because of the mine refuse disposal activities and landfilling operations 
that took place at the site over several decades. Prior to 1950, coal mine refuse was removed 
from deep coal mines in the area and deposited in the valley. Refuse placement dammed Kings 
Run, creating impoundments near the north edge, middle, and southern portion of the site. 
Subsequent landfilling operations resulted in the draining and filling of the middle and southern 
impoundments by 1972 and 1976, respectively. The impoundment on the north edge of the site, 
which still exists, is referred to as the "Northern Impoundment." A fourth impoundment, 
referred to as the "Waste Pit." was created as a result of the damming of a western tributary of 
Kings Run by mine refuse. 

Deep mining occurred in the vicinity of the site until the early 1950s. During this time, mine 
refuse was removed from the mines and disposed ofat the site, including along the ridge on the 

mailto:tiemey.mary@epamail.epa.gov
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west side of the site as well as in the drainage ravine for Kings Run. In 1971, the area was 
licensed by the Belmont County Health Department for use as a municipal solid waste landfill. 
The landfill was operated by Ohio Resources Corporation, under the name Buckeye Reclamation 
Company, until 1991. 

Records of the actual types and quantities ofwastes and their on-site location are limited. A 
1979 OEPA solid waste disposal questionnaire listed the following waste materials and their 
estimated contribution to the total amount of waste re~eived by the site: 

• 55% household waste 
• 20% industrial waste 
• 10% commercial waste 
• 5% agricultural waste 
• 5% construction/demolition debris 
• 2% incineration residue 
• 1% animal carcasses 

Records indicate that approximately 950 tons ofsolid waste per week, or 49,400 tons per year, 
were disposed of at the site. The landfill also accepted industrial sludges and liquids. Most of 
these wastes were received between 1976 and 1979 and deposited in or near the Waste Pit, which 
was an impoundment in the northern section of the landfill area. Estimated total volumes of 
industrial wastes received are 4.7 million gallons of liquids and 3,300 tons of industrial solid 
wastes. Transporter records show that the majority of the liquids were mixtures ofoils, solvents, 
and/or waste water. Maleic anhydride wash water sludge, neutralized pickle liquor sludge, 
sodium sulfide, desulfurization process sludge, maleic and fumaric acid wastes, and recovered 
liquids from maleic and fumaric acid spills were also known to have been deposited in the 
general area of the Waste Pit. In addition, the facility accepted general trash, municipal rubbish, 
and waste from villages and municipalities in the local area and elsewhere in Belmont County. 

In 1980, the Waste Pit was backfilled with sludge, mine spoil and overburden soil, covered with 
soil and garbage, and seeded. Aerial photographs from that time indicate that some sludge was 
left in place along the slope of the Waste Pit. A low soil benn was created upgradient of the 
Waste Pit to route surface water flow around the area and to minimize erosion. 

Solid industrial wastes (e.g., asbestos, carbon black, fly ash) were reportedly commingled with 
municipal wastes in the landfill. OEPA landfill inspection records also make references to 
unspecified industrial waste being disposed of in the southeastern portion of the landfill. 

After the BRL site was listed on the National Priorities List on September 8, 1983, a PRP search 
was conducted, and a number of parties, including the landfill operator and several generators, 
were identified. An Administrative Order on Consent (AOC) to conduct remedial investigation 
and feasibility study (RIIFS) activities at the site was signed on October 31, 1985. Respondents 
to the RIIFS AOC were the landfill operator, Cravat Coal Company. and the following 
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ger:~rators: Ashland Chemical Company, Aristech Chemical Company, Beazer East, Triangle 
PWC, and SKF Industries. On June 26, 1986, the RI/FS AOC was modified to include Kittle 
Hauling, a transporter, as a Respondent. The RI report was completed in June 1990, and the FS 
report was completed in April 1991. An Administrative Order on Consent for remedial design 
(RD) (RD AOC) was signed by fourteen PRPs and USEPA on February 10, 1992. The RD for 
all activities except the leachate/groundwater collection and treatment system and groundwater 
monitoring plan was approved on May 21, 1997. 

2.2 Contaminants of Concern 

In the 1991 ROD, twelve contaminants detected in the Waste Pit, soils, leachate, ground water, 
and surface water were identified as indicator chemicals. These contaminants accounted for the 
majority of the health-based risk posed by the site. The inorganics identified as contaminants of 

\,....- concern were arsenic, beryllium, lead, cadmium, chromium, and nickel. Organic compounds that 
were identified as contaminants ofconcern were benzene; trichloroethene; carbon tetrachloride; 
I,l-dichloroethene; carcinogenic polyaromatic hydrocarbons (PAHs); and toluene. 

2.3 Remedy Selected in the 1991 Record of Decision 

The remedy selected in the 1991 Record of Decision addressed principal threats posed by the site 
by treating contaminated surface and ground waters, eliminating exposure to contaminated 
surface soils, and providing for long-term operation and maintenance at the site. The major 
components of the selected remedy included: 

• Solid waste landfill cap 
• Institutional controls 
• Fencing 
• Ground water collection 
• Surface leachate seep collection 
• Ground water monitoring 
• Surface leachate seep monitoring 
• Monitoring of Kmgs Run 
• Leachate/ground water treatment by constructed wetlands 

The solid waste cap was to be constructed over all areas where landfilling activities occurred, as 
well as over areas which could act as recharge areas, allowing surface water to infiltrate into the 
landfill. The ground water and leachate collection and treatment system would serve to eliminate 
discharge of unacceptable levels of contaminants into Kings Run, and into Little McMahon 
Creek, the surface water body to which Kings Run discharges at a location approximately 1200 
feet downstream. 
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3.0 DESCRIPTION OF AND BASIS FOR SIGNIFICANT DIFFERENCES
 

As part of the design activities conducted by the Respondents to the RD AOC, a number of pre
design studies were conducted. These included several hydrogeologic studies, ~ landfill cap 
study, a constructed wetlands study, borrow area studies, and a slope stability study. 
Modifications to the remedy being proposed in this ESD a~(" based on the additional information 
obtained from these studies, a review of site history, and a review of-state regulations. After pre
design studies were completed in 1995, the PRPs submitted a proposal, dated March 7, 1995, 
requesting several modifications to the remedy. The modifications that were agreed to by 
USEPA and OEPA and that are being documented via this ESD are described below. 

The most significant difference between the revised remedy and the remedy described in the 
1991 ROD relates to the landfill cap. The ROD called for a Subtitle D solid waste landfill cap to 
be constructed over the entire landfill area, the Waste Pit, and suspected recharge areas for the 
landfill area in compliance with Ohio solid waste regulations for closure of a solid waste landfill, 
as contained in Ohio Administrative Code (OAC) 3745-27-11, Final Closure of Sanitary Landfill 
Facilities. The area over which the Subtitle D cap was to be constructed was approximately 97 
acres. A Subtitle D cap consists of a two-foot thick vegetated top layer, an intennediate layer for 
drainage at least one foot in thickness, and a low permeability layer with a minimum thickness of 
two feet. In the modified remedy, the Subtitle D cap will cover approximately 37 acres of 
landfill area in the northern part of the site. The cap in this portion of the site will be in 
compliance with Ohio solid waste regulations published on March I, 1990 and effective April I, 
1990, and as amended on June I, 1994. 

An additional 24 acres of landfill area in the northern part of the site will be covered with topsoil 
at least nine inches in thickness. This area of the site was not used for landfilling; however, it 
serves as a minor source of recharge for the landfill area. The presence of topsoil and dense 
vegetation in the area will decrease the migration of surface water and precipitation into the 
subsurface in this part of the site. In addition, repairs to the existing cap, which covers 
approximately 29 acres of the BRL site, will be completed wherever necessary. Areas that will 
be repaired include depressions where ponded water could collect, erosion gullies, bare areas and 
areas with distressed vegetation, and leachate seeps. All cap areas will be seeded (if necessary) 
and will support vegetation, as called for in the 1991 ROD. 

The basis for the modifications described above is OAC 3745-27-1 I(G)(3), (formerly OAC 
3745-27-09(FX3)(b», which allows portions of solid waste landfills that ceased operations prior 
to April I, 1990, to meet the capping requirements of the 1976 Ohio solid waste rules. The 
determination of those portions of the landfill that received solid waste prior to April I, 1990, 
was made based on review ofOEPA solid waste inspection reports for the BRL site and 
additional infonnation provided by the PRPs. OEPA determined that this portion of the site was 
eligible for closure in accordance with the 1976 Ohio solid waste regulations without issuance of 
an ARAR waiver. (Note: The decrease in the total area of cover from 97 acres, based on what 
was called for in the ROD, to 90 acres in the modified remedy, is due to the change in the slope 
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of the cap, described below, along a portion of Kings Run.) 

The additional modifications to the remedy described in the 1991 ROD are all based on design 
considerations and requirements that came to light during the course of the pre-design studies 
and/or preparation of the actual design documents. These additional modifications to the remedy 
include a modified slope for a portion of the cap along Kings Run, realignment and lining of 
Kings Run, elimination of the Northern Impoundment, deferral of the design and construction of 
a groundwaterlleachate treatment system until after cap construction, and modification of the 
description ofgroundwater samples to be used in the detennination of background levels for 
groundwater. 

The modification to the remedy that wilJ include the realignment and lining ofKings Run was 
the outcome of infonnation gathered during supplemental pre-design hydrogeologic studies that 
were conducted. These studies demonstrated that a hydraulic interconnection between Kings 
Run and the landfill existed. Lining Kings Run will eliminate this hydraulic connection, reduce 
the potential for landfill contaminants to migrate into Kings Run and discharge to Little 
McMahon Creek, and reduce the amount of leachate being generated. The realignment of Kings 
Run was a modification that arose from the desire to minimize the volume of waste material that 
would have to be moved from along the western edge of the landfill and the volume of soil that 
would need to be moved along the east of the run. This modification prompted the change of the 
slope of the cap along a portion of the realigned run. Instead of the standard 25% slopes that will 
be constructed along the majority of the perimeter o~the cap area, 33% slopes will be constructed 
for a portion of the landfill cap on the northeast side of the landfill along Kings Run. A slope 
stability analysis conducted by the PRPs and approved by USEPA showed that this modification 
in slope would not significantly decrease the stability of the cap in this location (see "Stability 
Evaluation of3H:IV Maximum Solid Waste Cap Slopes" report, Baker and Associates. 
December 16. 1996). 

This modified remedy will also include elimination of the Northern Impoundment. This means 
that the surface water impoundment will be backfilled and covered. Eliminating the 
impoundment will have the positive effect ofremoving a potential recharge source for 
groundwater and leachate and removing a source of surface water flow that could over time 
adversely impact the integrity of the lining placed beneath Kings Run. In addition, closing the 
impoundment will eliminate a potential physical hazard. 

Deferral of the design and construction ofa groundwater/leachate treatment system until after the 
cap is in place will be another part of the modified remedy. This modification was made due to 
the fact that placement ofa cap can significantly alter the volume and quality of groundwater and 
leachate generated by a landfill. Because waste volume and quality are factors that are critical 
for sizing and designing a treatment system, these two parameters will be monitored for one year 
following cap completion. As called for in the original ROD, a groundwaterlleachate collection 
system, consisting of a french drain beneath Kings Run, seep collection boxes, and transport 
pipes to transport collected leachate to the southern end of the site, will be installed during cap 
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construction. 

After one year of monitoring groundwaterlleachate volume and quality, additional collection 
system components, ifdetermined to be necessary, will be designed and constructed. If 
treatment of groundwater and leachate is determined to be necessary by USEPA, the feasibility 
of using constructed wetlands as the treatment system will be evaluated. If constructed wetlands 
is a viable alternative, this type ofsystem will be designed and constructed. Ifconstructed 
wetlands is not a viable alternative, an appropriate treatment system approved by USEPA will be 
designed and constructed. As in the original remedy, an Operation and Maintenance Plan will be 
finalized and Operation and MaintenWlce will be initiated. 

The last modification to the remedy is the description of ground water samples that will be used 
to establish "background" or upgradient ground water quality. Because the site and surrounding 
area have been extensively deep mined and used to dispose of mine refuse prior to being used for 
landfilling, it is difficult to differentiate between ground water impacted by mining material, by 
IWldfilling, or by a combination of the two. For the purposes of this site, upgradient groundwater 
quality will be established using one ofthe approved methods contained in OAC 3745-27-10 and 
will be based on samples of ground water impacted by coal mine refuse disposal at the site. 

4.0 SUPPORT AGENCY COMMENTS 

OEPA is in agreement with the modifications made by USEPA to the August 1991 ROD, as 
described in this ESD. 

5.0 AFFlRMATION OF STATUTORY DETERMINATIONS 

USEPA Wld OEPA believe that the modified remedy described in this ESD remains protective of 
hwnan health and the environment, complies with federal and state requirements identified in the 
ROD as applicable or relevant and appropriate to this remedial action at the time the ROD was 
signed, and is cost-effective. In addition, the revised remedy utilizes permanent solutions and 
alternative treatment technologies to the maximum extent practicable for this site. 

6.0 PUBLIC PARTICIPAnON ACTIVITIES 

The Administrative Record, which includes this ESD, is available for public review and 
comment at the repositories listed in Section 1.0 ofthis ESD. Please direct written comments to: 

Ginny Narsete, Community Involvement Coordinator 
Office of Public Affairs (P-19J) 
U.S. Environmental Protection Agency
 
77 West Jackson Boulevard
 
Chicago, Illinois 60604
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7.0 CONCURRENCE 

William E. Muno, Director Date 
Superfund Division 
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EXPLANATION OF SIGNIFICANT DIFFERENCES 

BUCKEYE RECLAMATION LANDFILL SITE
 
Belmont County
 

St.Clairsville, Ohio
 

Introduction 

-he Buckeye ReclamatIon landfill S,te (Site) IS locate J off County Road 2~4 
approxImately four miles southeast of St ClairsvIlle. and 1 2 miles south of Interstate 70 
In Sections 20 and 21 (Township 6 North. Range 3 West), Richland Township Belmont 
County Ohio Interstate 470 borders the northeast corner of the Site property and IS 

located approximately 3,000 feet north of the landfill area Deep underground coal 
mining occurred beneath and adJacf>nt to the Site untlt the early 1950s Dunng that 
time, the Site was the disposal area for mine refuse From 1971 to 1991, the Site 
operated as a mUnicipal waste landfill The landfill also accepted Industrial sludges and 
IlqUlds, primarily dUring the penod from 1976 to 1980 The SIte IS sItuated In the Krngs 
Run drainage ravine and IS generally bordered by Kings Run to the east and an 
unnamed stream (Unnamed Run) to the west Surface water In Kings Run flows to the 
south and empties Into little McMahon Creek The landfill extends approximately 3 700 
feet north to south and ItS width vanes between approximately 500 and 1.000 feet The 
property on which the landfill IS located occupies 658 acres MUniCipal landfllhng 
activity occurred on approximately 64 acres of thIS area 

The Unrted States EnVironmental Protection Agency (U S EPA) IS the lead agency for 
the Site OhiO EnVironmental ProtectIon Agency (OEPA) IS the support agency 

U S EPA Issued a Record of DeCISion (ROD) on August 19.1991, which descnbed the 
remedy selection process and selected cleanup action for the Site The State of OhiO 
concurred With the selected remedy In the ROD 

Pursuant to Section 117(c) of the Comprehensive EnVironmental Response, 
CompensatIon and LIability Act of 1980 (CERClA). 42 USC §9617(c), US EPA IS 

Issuing an explanation of the significant differences (ESO) from the remedy selected In 
the ROD that will now be Incorporated Into the fmal remedIal action (RA) US EPA has 
determined that It IS approprrate to modIfy the ROD to Include actIons necessary to 
address leachate/groundwater treatment 

If you need further Information, you may contact Kenneth Glatz, Remedial Project 
Manager. U S EPA (SR-6J), 77 West Jackson Boulevard. Chicago, illinOiS. 60604, 
(312) 886-1434, or vIa Internet at "glatz kenneth@epa gov' 



II SIte History 

Deep underground coal mIning occurred In the VICinIty of the SIte ·untll the early 19505 
DUring thIs time, mIne refuse \ 1S removed from the mines and dIsposed of at the Site 
The relief of Kings Run Valley and the ridge to the west have been signIficantly altered 
from theIr original topography because of the mine refuse disposal activities and 
landfilling operatrons that took place at the SIte over several decades Refuse 
placement dammed Kings Run, creating Impoundments near the north edge middle 
and southern portIon of the SIte SUbsequent landflillng operations resulted In the 
draining and filling of the middle and southern Impoundments 

In 1971, the 'rc) Vn~ I''''ensed by the Belmont ~ounty Health Department for use as a 
mUnicipal solid waste landfill The landfill was operated by OhiO Resources . 
Corporation, under the name Buckeye Reclamatton Company, untIl 1991 

Records Indicate that approxImately 49,400 tons of mUnicipal solid waste were 
disposed of at the Site annually The landfill also accepted Industrial sludges and 
liqUIds Most of these wastes were received between 1976 and 1980 and deposIted In 
or near the Waste Pit, which was an Impoundment In the northern sectIon of the landfill 
area Estimated total volumes of Industrial wastes received are 4 7 million gallons of 
liqUids and 3,300 tons of industrial solid wastes Transporter records show that the 
majority of the liqUids were mIxtures of OIls. solvents, and/or waste water MaleIC 
anhydride wash water sludge, neutralized pickle liquor sludge, sodium sulfide. 
desulfurrzatlon process sludge. maleIC and fumarrc aCId wastes, and recovered liqUIds 
from maleiC and fumaric aCId spills were also known to have been deposited In the 
general area of the Waste PIt In addition, the faCIlity accepted general trash, mUnicipal 
rubbish, and waste from Villages and municipalities In Belmont County 

In 1980. the Waste Pit was backfilled With slUdge, mine spOIl and overburden SOil, 
covered WIth 5011 and garbage. and seeded Aerial photographs from that time Indicate 
that some sludge was left In place along the slope of the Waste PIt A soli berm was 
created upgradlent of the Waste Pit to divert surface water and to minimiZe erosion 

SOlid Industrial wastes (e g , asbestos. carbon black. fly ash) were reportedly 
commingled With mUnicipal wastes In the landfill OEPA landfill Inspection records also 
make references to unspecIfied Industrial waste beIng disposed of In the southeastern 
portion of the landfill 

After the Site was listed on the National Priorities List on September 8, 1983. a PRP 
search was conducted, and a number of partIes, including the landfill operator and 
several generators, were Identified. An Administrative Order on Consent (AOC) to 
conduct remedial InvestIgatIon and feasibility study (RifFS) acttvltles at the Site was 
signed on October 31, 1985 The RI repor. 'has completed In June 1990, and the FS 
report was completed In April 1991 An AdministratIve Order on Consent (AOC) for 
remedIal desIgn (AD) was sIgned by fourteen PAPs and U S EPA on February 10, 



1992 The RD for all actIvities except the leachate groundwater collection and 
treatment system and groundwater monitoring plan was approved on May 21 1997 
A consent decree (CD) for all remaining activities was signed by thirteen PRPs In June 
and July 1997 signed by the U S EPA - August 1997 and entered by the Court on 
March 17 1998 U S EPA Issued an ESD In July 1997 

Contaminants of Concern 

In the ROD, twelve contaminants detected In the Waste PIt. SOils, leachate, ground 
water. and surface water were Identified as indicator chemicals These contaminants 
accounted for the maJonty of the health-based rrsk oosed by the SIte The Inorganlcs 
Identified as contaminants of concern were arsenic :>eryl"um, lead. cadmium. 
chromium, and ntckel. Organrc compounds that were Identified as contammants of 
concern were benzene; trlchloroethene; carbon tetrachlonde, 1 l-dlchloroethene, 
carcinogenic polyaromatlc hydrocarbons (PAHs), and toluene 

Remedy Selected In the Record of DeCISion 

The remedy selected In the ROD addressed pnnclpal nsks posed by the Site by treaftng 
contaminated surface and ground waters, eliminating exposure to contaminated surface 
50115. and providing for long-term operation and maintenance at the Site 

The ROD required the construct/on of a solid waste cap over all areas where landfllhng 
activItIes occurred, as well as over areas which could act as leachate generation areas 
The ROD also required the treatment of leachate/ground water. ThiS leachate 
collection and treatment system would serve to eliminate discharge of unacceptable 
levels of contammants Into Kings Run 

III. Description of and BasIs for SIgnificant Difference 

The ROD provIded for the installation of a leachate and ground water collection system 
to Intercept aCid mme drainage (AMD), leachate and surface water from the landfill 
areas and channel It to the treatment system The 1997 Consent Decree and 1997 
ESD provided for phaSing of thiS work. Phase I activIties (cap modIfication and 
construction) were completed m September of 2001. The ROD envIsioned that the 
water treatment system (Phase II) would consist of a constructed wetland, proven 
effective at aCid mme drainage reclamation projects In OhiO The Interim discharge 
limits and a mOnitoring program for treated waters from the constructed wetlands are 
shown In sections A.1 and A.2 of the ROD (Attachment A). 

The 1997 ESD Included deferral of the deSIgn and construction of a 
groundwater/leachate treatment system until after the cap was constructed ThiS 
modification was made In order to determine the volume and quality of groundwater, 
leachate and surface water generated by the landfill after the cap was In place Upon 
completion of cap construction. and consistent With the 1997 ESD. the Settling 

-




Defendants completed four quarterly m(Jnltoring events for suriace water and leachate 
flow and quality to evaluate (1) the effect of the nevI. Iy Installed repaIred cap on 
leachate generation (2) the eliminatIon of the Northern Impoundment on the quaIl!'. 
and quantity of groundwater and leachate generated by the landfill (3) relocation and 
lining of Kings Run to determine the need for additional or modIfied 
groundwaterlleachate collection mechanisms and/or groundwater/leachate treatment 

Ddla obtained from these sampling events were to be summanzed In the Phase II RD 
Work Plan, along with the Settling Defendants recommendations for 
groundwater/leachate collection and treatment needs The 1997 ESD specified that at 
the end of the quarterly mOnltonng additional collection system components would be 
deslgneu and con~ II ucted If necessary 

The results of the quarterly mOnltonng program were presented In the Southern Toe 
Sampling and AnalysIs Plan Report dated Aprrl 25 2003 The data showed only 
margInal exceedence of ROD sectIon A 1 and A 2 cntena (for pH and Total Suspended 
Solids) The low pH values are directly related to AMD and would be considered as 
background In accordance with the 1997 ESD The new dIscharge crltena In thIS ESD 
Include a "monttor only" crlterra for Total Suspended Solids The U S EPA and OEPA 
agree that no treatment of these streams IS currently reqUired and agreed to make a 
number of changes to the remedy descnbed In the ROD and 1997 ESD to 
accommodate these findings ThiS ESD proVides 

That the flows from Kings Run channel and the landfill leachate collection 
system be combined for off Site discharge to Little McMahon Creek 

2	 That the OhIO criteria as modIfied by the OhIO ReVised Code (ORC) Chapter 
6111 Water Pollution Control Act. reflect the current OEPA rrsk and ecological 
Information and these changes In general Improve the quality of surface waters 
In the State of OhIO These new crrtena Will replace the ROD section A 1 and 
A 2 Final Effluent LimItations and MOnltonng ReqUirements for the Buckeye 
Reclamation Landfill These criteria and procedures are shown In Attachment B 

3	 That the mOnltonng of the combined flow Will be conducted monthly at location 
KR-2 (Figure 1) downgradlent of the combined flows. for two years At the end 
of two years the data Will be evaluated and the mOnltonng reqUirements 
revIewed If, dUring, or at the end of the two year monitoring period, It IS 

Indicated that the dIscharge standards of Attachment B are not being met, the 
prOVISIons In the ROD, CD and SOW for surface water treatment WIll be 
conSidered 

4	 No additional groundwater/leachate collection mechanisms are reqUired 

No other conditIons of the ROD, and 1997 ESD, are affected 

-




IV Affirmation of Statutory determinations 

This ESD does not fundamentally alter the overall approach Intended by the remedy set 
out In the ROD and 1997 ESD US EPA and OEPA believe that the modified remedy 
descnbed In this ESD remains protective of human health and the environment 
complies wIth federal and state reqUIrements Identified In the ROD as applIcable or 
relevant and approprrate to this remedIal action at the time the ROD was signed and IS 

cost-effectIve 

V State Comment 

The State of Ohio was consulted regarding these cr3nges and has rev,e.ved t,hlS ESD 
The state agrees that the modIfIcations to the selected remedy are necessary and 
approprrate 

VI Public Participation Activities 

This ESD and corresponding documents will become part of the Site Administrative 
Record File pursuant to NCP 300 825(a)(2), and are available for public review at the 
following locations dunng normal business hours 

St ClaIrsvIlle Public LIbrary U S EnvIronmental Protection Agency 
108 W Main Street RegIon 5 Records Center- Seventh floor 
St Clairsville, Ohio 77 W Jackson Blvd 

Chicago. IL 60604 

Neffs Branch 
Martins Ferry Public Library 
Pike Street 
Neffs, OhIo 

Wilham E Muno, Jrector 
Superfund DIvISion 
U 5 EPA Region V 

-
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AITACHMENT A 

ROO LIMITATIONS AND MONITORING 
REQUIREMENTS FOR THE BUCKEYE RECLAMATION LANDFILL 

.'.
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In compliance with the p~ovisions of the Federal water Pollution Control Act,
 
as amended (33 U.S.C. 1251 et. seq.) and the Ohio Water Pollution Control Act
 
(Ohio Revised Code Section 6111),
 

Buckeye Reclamation Landfill 

is authorized b) the OhIo Enviro~ental Protection Alency, hereafter referred
 
LO as "Ohio BPA" , to discha['le from the treatment system located approximately
 
4 miles south of St. Clairsville, Ohio in Belmont County in accordance with
 
the conditions specified below:
 

".1.	 F":JlAL IFFtUFJlT LIHITATIOIlS AJfD HOIrITORUC". RIQUIRlDIImTS FOR THE BUCOR
 
R~CLAKATIO~ LANDFILL
 

Buckeye Reclamat~on Landfill (the entity) is authorized to discharze in
 
accordance with the followin! limitations and monitorin! requirements
 
f~om the wastewater treatment works, beslnnins on tbe first day of
 
authorized discharze and lastins until 44 months from the date the
 
tw!lfth bioassay is completed (in ~ccordance with the provisions
 
contained in Pa~agraph C, b.lo~):
 

EFflUENT CHARACTERISTIC	 DISCHARGE LIMITATIONS. KlNITmIN6 REQUIREMENT 
Concentrdlon Loedlng 

REPORTIN; other unit, (Specify) kg/d.y H..su.....nf S...,/. 
CQO£/UNITS PNW4£T£R 

......... 
'0 DAY' DAILY 30 DAY' DAILY F,..quency Type 

01002 UGIl. Arsenic, Total (As) 521 1.41 21't1eek Grab 
01012 UG/L Beryl I hn, Total 6.7 13480 0.018 56.38 2,.,... Grab 
01027 UGIl. CadIIhn, Total 14 57 0.038 0.15 21'l1..k Grab 
01034 UGIl. . Chr"Qllh., Total 517 11,300 1.4\0 30.5 2,....k Grab 
01042 UGIl Copper, Tatal 157 O.C24 2lWeek Grab 
34371 UGIl. Uhy Ibenz.ne 2/lN.k Greb 
39100 UGIl. Bis(2-ethylhe.yl)phthalat. 4l 1,594 0.12 4.302 l/Month Gr~ 

01051 \!Gil. L.ad. Total 253 1,883 0.683 5.08 21V..k Greb 
71900 UG/L Mercury, Total 0.04 1.6 0.0001 ·0.000 2,.,... Gra~ 

01067 UG/L Nick.I, Total 21Veek Greb 
01077 UG/l Si Iv.r, Total 7.2 51 0.019 0.14 2JVeek Grllb 
01092 UG/L Zinc, Total 764 2.06 2JVeek Grab 
78396 UG/L ~thylph.nol. Total 21 202 0.057 0.545 2JVeek Grab 
00610 MG/L Nitrogen, Ammoni. CNH3) S_r 6 16 2IV..k Grllb 

Wint.r 21We.k Greb 
01097 UG/l Ant illOl'ly, Tofel 942 2.54 21Veek Grab 
009811JG1l. Selen iIIlI 24 29 0.065 0.078 21Week Grab 
22456 UGIl PAHs·" 1.8 0.0048 l/Month Grlb 
78356 MGIl. 2-8utanone l/Month Gr.t
}.t694 UGIl. Phenol 2tw.ek Greb 

61425 rua Acut. TCDllcity, Ceriodaphnia See Par~raph C. BeIClOl 
61427 TUli Acut. TClllCicity, Pi_ph.l.s pratl8ll1s See Paragraph C, B-/ow 

(CONTINUED) 
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RECLAMATIOU LAlmn:'L (Continued) 

EfFlUENT CHARACTERISTIC 

REPORTING 
COOEIUNI rs PARAMETER 

DISCHARGE LIMITATIONS
eonclntr.tlon Loading 
othlr UnIts (SpecIfy) kg/dlV 
30 DAY DAilY 30 Di'Y DAILY 

50050 NOD flow Rat,	 eMily 24 Hr. Tot_ 

00550 MGIl Oil and Grlase, Total 15 20 l/Month Grab
 
00530 MG/L Residue, Total Nonfilter.-bl, 30 45 l/Month GrAb
 
00310 tell Biocll_icel Oxygen OerMnd, 5 d.-V l/Month GrAb
 
00680 tell Tot.-' Orgenic Clrbon IIMon'th Grab
 
00.535 MG/l Ch..ie.1 Oxygen Demand IlMof.th Gr.-b 
99997 Carcinogen Additiyity Factor-- I !max> IlManth CI leu I.-t.d 

~ Effluent l~itaticns have been established usinS a flow value of 0.713 KeD. 
~~	 The 30-day averase reporled values obtained in the monthly samplins period
 

for the followins parameters shall be used in lhe carcincsenic additivity
 
factor evaluation:
 

Parameter	 Averase Reported Value (us/I) 

Beryllium A
 
Bis(2-ethylhexyl)phthalate B
 

"
The.carcinogen additivity factor shall be calculated using the following 
equation: 

A B+ 
6.7 ugll 344 ug/l 

*** The polycyclic aromatic hydrocarbon (PAR) criteria apply t the sum of 
anthracene, benzo(a) anthracene, benzo(k)flouranthene, 
3,4-benzofluoranthene, benzo(b)flouranthene), benzo (Z,h,i)perylene, 
benzo(a)py~ene. chrysene, dibenzo(a ,h)anlhracene , flourene, 
indeno(l,2,J-c,d)py~ene, naphthalene, phenanthrene and pyrene. 

B.l.	 The pH (Reporting Code 00400) shall not be less than 6.5 S.U. nor zreater 
than 9.0 S.U. and shall be monitored 2/Week by zrab sample. 

..,
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RECLAMATIOfl LAlWFILL 

Buckeye Reclamation Landfill is aut~o~i%ed to dischar&e in acco~dance with the
 
followins limitations and monitorins requirements from tbe wastewater
 
treatment works. besinnin& 44 months f~om the date the twelfth monthly
 
bioassay is completed (in accordance with the prOVisions contained iD
 
Paralraph C below) and lastins until the treatment works are no lonser in
 
servic. and there is no discharse from the facility or until the••
 
requirements are modified:
 

EFFlO~IT ~15TIC DISCHAR§E LIMITATIONS- lUI ITOR ING REQU IRDlEJfl 
Conc:ent..etlOll Loedlng 

REPORTI~ Ot~ .. Unit. (SpecIfy) kg/day .....u~nt 5....1. 
COO£IUNITS f oV~ }O "-,y DAflY 30 DAY MILV' Fr-CjUency Type 

01002 UGIl Ars.nic. Tot.,"CAs) 521 1.41 2/Veek c...aa 
01012 UGIl Beryllhn. Tobl 6.7 1S480 0.018 l6.~ 2/VNk Cr.aa 
01027 UG ". Cedlall.... Tot.1 I" 57 0.058 0.15 2/VM6r. C...aa 
010.54 UGIl Ch..~i_. Tohl 517 1'.300 I .4ClI 30.5 21VHk G...b 
01042 UG/l Copper. Tot. I 157 0.424 2IVMk G..ab 
3437IU61l Ethyl blInzene 21Week G...b 
39100 (.GIL 8is(2-ethylhexyl)phthal.t. 4.5 1.594 0.12 4.302 l/MonttJ Grab 
01051 UG/L l ••d. Toh' 255 1.88.5 0.681 5.08 2IVeek C...b 
71900 UG/L ....l"Cury. Tot. I 0.04 1.6 0.0001 0.0043 2JVeek G...b 
01067 UG/L Nick.l, Tot. I 2/VNk Gr.b 
01077 UG/L Silv.... Tot. I 7.2 5. 0.0'9 0.14 21't1Mk Gr.b 
01092 UGIl Zinc. Tot. I 764 2.06 21W..k Grab 
18396 UG/L 4~thY'phe~. Tob. 21 202 0.057 0.545 2","k Grab 
00610 MGIL Nitrog.n, Amnoni. CNH\) S~ .. 6 16 UVIlllll 11r.4h. 

Vint.r 2N..k Grab 
01097 UGIl Ant iIlIDIlY• Tot. I 942 2.54 21W_ C..ab 
0098. UGIL Sel.ni_ 24 29 0.065 0.078 G..ab2"'_ 
22456 UG/l PAHs"· 1.8 0.0048 l/Month Gr.aa 

(CXlNT IJlutO) 



.4 ~: • .:.., '.' ~ : ~_. '-_.__ 

DISCHARGE LIMITATIONS' MONITORING REQUIREMENTEFFLUENT CHARACTERISTIC 
Concentration L~ing 

Other units (Specify) kg/d.y SlIIlIpleREPORTING 
Type30 OAY DAILY 30 DAY' DAILYroD£/UNITS PAlWE1tR 

78'56 2-8utllnone	 IlManth Grab 
2I1Mek Grab346~	 UG/L Ph_' 

61425 ro. Acute Toxicity, Cerlod.phnlll 1.5 See P.r.graph C, 8e.c* 

61427 ru. Aoc;ut. Toxicity, Ph.ph.le! pronel.s 1.5 See P.ragraph C, 8e1C* 

50050 fG) FIOl. ~t. Deily 24 Hr. Tot. I 
00550 KO/L Oi I .nd GrelSe, Tot. I 15 2t l/Month Grab 
00530 KO/L Residue, Tot. I Nonfilterable 30 45 '/Month Grab 
00310 MS/L Bloc:t.lic:al Oxyg.n o-.nd, 5 d.y l/Month Grab 
00680 MG/L Tot., Organic <:.rbon l/Month Grab 

00"5 MG/L Cb_ic:al Oxygen D.\and ( 'Month Gr.b 
99997 CaI"CInogen Addit I.., i ty Factor" l/Month Calcul.ted 

Effluent limitations have been established usin& a flow value of 0.713 KCD.* The 3D-day avera~ reported values obtained in the monthly samplin& period** 
for the followins parameters shall be used in the carcinosenic additivity
 
factor evaluation:
 

Parameter	 Averase Reported Value Cur/I) 

Beryllium A
 
Bis(2-ethylhexyl)phthalate 8
 

The carcinosen additivity factor shall be calculated usin& the followin& 
equation: 

A ... _--=8:--_ 
6.7 uS/1 3U u&/I 

*** The polycyclic aromatic hydrocarbon (PAH) criteria apply to the sum of 
anthracene. benzo(a) anthracene. benzo(k)flouranthene. 
3,.-benzofl~oranthene. benzo(b)flouranthene). benzo (&,h.i)perylene. 
benzo(a)pyrene, chrysene, dibenzo(a,h)anth~acene. flou~ene. 

indeno(1.2,3-c,d)pyrene. naphthalene, phenanthrene and pyrene. 

B.2.	 The pH (Reportins Code 00400) shall not be less than 6.5 S.U. nor &reater 
than 9.0 S.U. and shall be monitored 2/Week by &rab sample. 



As so' as possible, but not later than three months after trea~ent has 
been ;talled to meet final che~ical-specific limits, the entity shall 
initi« -, an effluent biomonHoC'ins program to determine the toxicity of 
efflul' ; from Buckeye Reclamation [.andfill. 

Requirements: 

1.	 AI. e Bioas~ays: 

The er ty shall conduct monthly 48-hour acute bioassays usin, 
Cerio<: mia and 96-hour acute bioassays using the fathead minnow 
(Pimer .es promelas) for a period of one year. If discharzes are 
interr ent an~ do not occur on a monthly bt1is, then 12 acute bioassays 
shall ::,olllpleted with no mo,;'. than 1 bioassay occurring per every (our 
weeks , calendar month. The tests shall be conducted' using 24-hour 
cOlllpos samples of final effluent from outfall 001. In addition, an 
instre grab sample will he tested to determine near field toxicity. See 
item 4 1er testing protocol for specifics on samplins locales. 

2.	 Ch cal Analysis: 

A suff ant volume of effluent shall be colleeted to allow for chemical 
analys Bioassay effluent sampling may be coordinated with other 
sampli requirements as appropriate to avoid duplication. The analyses 
detail in the Final Effluent Limitations and Honlto~inl Requirements 
tables 'Juld be conducted for the effluent sample. In addition, 
alkali: 1 and hardness <as CaCOJ) should also be measured. Chemical 
analys nust comply with Ohio EPA accepted procedures. 

........ 
'TesHn :.-otocol: 

1.	 'I'h. ~st shall be conducted usin, procedures contained in the Ohio EPA 
Qu;, :y Assurance Hanual (cr current revisions). Any request to Use a 
di :-ent methodolo5Y must be approved by the OEPA prior to the 
in, ~tion of testin,. 

2.	 'fh. 1tity shall dete~ine a median lethal concentration (LCSO) and/or 
met n effective concentration (ECSO) for acute effects. 

3.	 A ~ 'imum of 5 effluent concentrations (e., .• 100, 56, 32. 18. and 10 
per 'nt by volume effluent) shall be used in each effluent bioassay. 
DU, ion and control water shall be collected as • lrab s&IItPle at 
Sta,on 801 (a site upstream from the outfall outside the zone of 
eff cent and receivins water interaction). Reconstituted vater, 
rea,r.5 unit: water (water in which the test or&anisas were reared) or 
ottl " hiSh quality water shall be used as a second control watat". If 
the ,rimary control and dilution water from station 801 is 
demc'strated to contain unacceptable toxicity in a test, then the 
secc;dary control shall be used as the diluent in succeecUnt tests 
untl. water ft"om Station 801 is shown to be acceptable for use as a 
dilu~nt in tht"ee successive bioassays where it has beea tested at 
full-stren5th (i.e .• no dilutions). An acute test shall be repeated 
if "'2rtality. or combination of mortality plus ather adverse effects, 
exceeds ten percent of one of the species of test organisms in both 
control waters (primary and secondary). 



~	 :aStlnc af ~~ent -at.~ ~~all ;1 e~n~u~:'Q as ;;llcws. :~ 

:Qnjune~iClD ..n.t: ,;~e acute tuU of the .tfluan~. aD inst.rnll lnb 
s~le shall ~. c~il.ct.d &C Station 901 (a ~o~t leeatad wlthin the 
effluent i'1\::8 J :acars <10 feac) downnreaa t:=a outfall COl). ':'he 
~ccation af ~~. eifluent r1u=a should be canfi::ad at the t"-. of 
surp11llC usinC ~eqr.nture meuureJll8nCs. ccmduc~i"lit.y me• .urUlncs 01:' 

a dye stUGy. ~ioas.ays of ~~a•• in.trla. s~l•• will dater:i:a if 
:-:1&1:' ftelc:l ~=X1ci:'1 is occur:-::C. 

..,
 



AITACHMENT B 

:SD LIMITS AND Mor .. TORING REQUIREMENTS. 
FOR BUCKEYE RECLAMATION LANDFILL AUTHORIZED' 

DISCHARGES 
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LImits and MOnllonng ReqUIrements for Buckeye Reclamation Landfill Authonzed DIscharges 

Sample Limits 
Concentration Loading (kg/da"j" 

30 Day Dail~30 Da~'Dail~' BasisbParameter Units Averal,e Maximum 

FIO\\ 
Avera2e Maximum 

~1'MonllorMGD 
oC M'MomtorTemperature 

WQS 

TOC 

2.0Imm.l30mgllDissolved O'~gen 

M' 
COD 

Momtormgll 
M" 

CBOD, 

MonllOTmgll 
BPJ 

Suspended Sohd~ 

10 15mgll 
M' 

Ammoma-N 

Momtormgll 

mgJl 

Summer WQS
 

\Vmler
 

13.0 

WQS9.9 

10 WQS 

pH 

all & Grea~e mgJl 
WQS 

Ar~eml:, T. R 

S.L" 6.5 to 90 

100 340 WQS 

Banum.T R 
~gli 

M'Monllorf.1gJl .,.,
Cadmium. T R - WQS 

Copper. T R 
f.1gJl 

- 52 WQS 

Lead. T R 
f.1gJI 

100 710 WQS 

MerC'ur~. T 
f.1gJl 

12 1700ngll WQS 

Nld..el. T R 200 1500 WQS 

Selemum. T R 
f.1g/l 

Monllm M" 
Zmc. T R 

f.1gJl 
- 390 WQS 

Benzene 
f.1g11 

Monllor M' 
Toluene 

f.1gJl 
Momtor M' 

1.I-Dll:hloroethylene 
f.1g/l 

Momtor 
Tnl:hloroethylene 

llgll 
t\.lonitor M' 

4-Melhylphcnol 
f.1g11 

255 744fJ.glI ABS/AD 

BI~( 2-ethylhexyll 

phthalate .:W 1100f.1g11 WQS 
Fluoranlhene 1\.1onttorfJ.g/1 M' 
Polycydll: Aromallc 
H~drncarbon<; MUnitorf.1g11 M' 

Whole Eftluent TO'lcll~ 

Acute -TVa 1.0 WQS 

.. Effluent loadings based on average design dIscharge flo" of NA MGD. 

~ Definitions:	 ABS =Antibad.sliding Rule (OAC 37.t5-33-05(E) and 40 CFR Part I22.4.t( I)); AD = 
Antidegradation (OAC 3745-1-(5): BPJ =Best Professional Judgment: M = 
Monitoring: RP =Reasonable Potential for requiring water quality-hased effluent 
limits and monitoring requirements in NPDES permits (3745-:n-07( AI); WLA = 
Wasteload Allocation procedures (OAC 37.t5-2); WLNIMZM =Waste load AllocatIOn 
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lrmlled b) Inside Mlxrng Zone Maximum. WQS = OhIO Water QU.1III~ St.1nrl.1rd, 
(OAC 37.t5-1) 

(	 MOnllOrrng of tlO" .1nd olher indicator parJmeters IS specified to assl'it m Ihe e\ alU.1IIOn of effluent 
quaht~ 

d	 Whole Effluent Toxlc1l) The KR-2 ""aters should meel WQS (no stallstlcal difference from conlrol 
\\aler). ho\\ever. J () TUa IS the mOSI slnngent limit that can be Imposed 10 .1 dlsch.1rge .1ulhonl.l[lon 
hy Ohm EPA See General CondlllOn Part ( J I) for blOmomtonng reqUIrements See Item II 

• Monllonng Frequency for .111 pdrJmeters IS month!}. e"<'cept Whole Effluent TOXIClt) (see note d 
abmel shall be sem,-annuaIJ). and FJuoranlhene and PAH shall be monllored QUolrterl) Solmple 
type IS grab for all parameters except flo" which IS estimated 

I The (ocallon of this sampling stallon KR-2. IS approx.lmatel) 150 feet dO\\nstream of the southern 
fence Ime It IS sho" n on the attached map 

g	 T R =Total Recmerable. T =Totdl 

II	 Momtonng Summer - mOnltonng months are Ma} I lhrough October 31. Winter - mOnitoring 
months are November I through Apnl 30 If mOnilOnng IS quarter!). then monltonng sholl I occur 
dunng [he months of March. June. August and December 

Polyc~clJc ,Homatlc h)'drocarbons (PAHsl lO be In.ll) zed Include amhrJcene. benzolJIJnthracene. 
benzol ~ lfluor.Inthene. 3A-benzofluoranthene. benzo(b lfluoranthene. benzo(g.h.1 )perylene. 
benzo(alpyrene. chrysene. dlbenzo(a.h)anthracene. fluorene. Indeno( 1.2.3-c.d)p)rene. naphthJlcne. 
phenanthrene and pyrene 



GENERAL CONDITIONS 

l.	 Samples and measurements taken as requ1red herem shall be representative of the \ nlume 
and nature of the mOnitored flo\\ Test procedures for the analysIs of pollutants shall 
conform to re!!ulatlon 4D CFR 136. "Test Procedures For the AnalysIs of Pollutants" or 

~ . 
other U.S. EPA approved methods unless otherwise specified m thIs authonzallon The 
enllty shall penodlcally cal1brate and perform mamtenance procedures on all monllonng 
and analytical mstrumentatlon at mtervals to ensure accuracy of measurement" 

")	 Definitions 

"Dally load limitatIOns" IS the total discharge by weIght dunng any calendar du) If onl) 
one sample IS taken dunng a day, the weight of pollutant dIscharge calculated from It IS the 
dally load 

"Dally concentration limitatIOn" means the anthmellc average (weighted by flo\\ ) of all the 
determmatlons of concentratIon made dunng the day. If only one sample IS taken dunng 
the day. ItS concentratIOn IS the dally concentratIOn. 

"3D-day load Iim1tatlon" IS the total discharge by weight dunng an~ 30-day penod divided 
b) the number of days 10 the 3D-day penod that the faclllt) \\ as 10 operation. If only one 
sample IS taken 10 a 3D-day penod. the weight of pollutant discharge calculated from It IS 
the 3D-day load. If more than one sample IS taken dunng one 3D-day penod, the 3D-day 
load IS calculated by determmmg the datly load for each day sampled. total 109 the datly . 
loads for the 3D-day penod and dlvldmg by the number of days sampled. 

"3D-da) concentratIOn lImit" means the anthmetlc average (weighted by flow) of all the 
determmatlons of dally concentratIOn made dunng the 3D-day penod. If only one sample IS 
taken dunng the 3D-day penod. Its concentratIOn IS the 3D-day concentralton for that 3D-day 
penod 

"MGD" means mlll10n gallons per day 

"mgll" means milligrams per I1ter. 

"ug/I" means micrograms per liter. 

"ngll" means nanograms per Iller. 

3.	 Recordmg of Results 

For each measurement or sample taken pursuant to the reqUIrements of thIS authonzatlon. 
the entity shall record the followmg information' 



a The exactlJme and date of samplIng: (time of samplIng not reqUIred on EP.'\ 4500). 
b. The person(s) who performed the samplmg or measurements:
 
c The date the analyses were performed on those samples:
 
d. The person(s) who performed the analyses: 
e. The anal}1lCal techmques or methods used: and 
f. The results of all analyses and measurements. 

4 Non-Compliance NotifIcatIOn 

a. Effluent Llmltattons: 

If the entIty IS unable to meet any effluent Itmnattons specIfIed herem. the entny shall
 
submIt a ~ntten report to the OhIO EPA Southeast Dlstnct OffIce wlthm fpie days ot
 
becommg aware of the conditions. The report shall contam the followmg:
 

J) The IImnatlOn(s) whIch has been VIolated:
 
2) The extent of the vlolatlon(s):
 
3) The cause of the vlolatton(s).
 
4) The penod of the vlOlatlOn(s) mcludmg dates and tImes:
 
5) If uncorrected. the antIcIpated tIme the vlOlatlOn(s) IS expected to contmue: and
 
6) Steps being taken to reduce. ellmmate. and/or prevent recurrence of the
 

vlOlatlOn(s). 

5. Adverse Impact 

In the event of eIther an unauthonzed dIscharge or a VIOlatIOn of eftluent IImltattons. the 
entIty shallta"'e all reasonable steps to mlntmlZe or correct any adverse Impact on the 
envIronment ThIS may Include accelerated or addItIonal momtonng to determme the 
e,tent of the Impact of unauthonzed dIscharge or the VIOlatIon of hmnatlOns. If such 
addItIOnal momtonng IS performed. the data collected shall be mcluded m a ~ntten report 
submItted to the OhIO EPA Southeast Dlsmct OffIce. 

6. Authonzed DIscharges 

All dIscharges authonzed herem shall be consistent with the terms and conditIOns of thIS 
authof1.latlOn The discharge of any pollutant IdentifIed m thIS authOflzatlOn more 
frequently than. or at a level m excess of. that authoflzed m the table. "LImIts and 
Monnorlng ReqUIrements for Buckeye ReclamatIOn LandfIll Authoflzed DIscharges" shall 
constttute a VIOlatIon of the terms and condItIOns comamed herem. 

7. DIscharge Changes 

The follo\\ 109 changes must be reported to the appropnate OhIO EPA dlstnct offIce as soon 

as practtcable 
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a	 Any slgmflcant change m character of the dIscharge which the emlty Io-no" s or h...l\ 
reason to believe has occurred or \'" III occur whIch \\ ould constitute cause tor 
modifICation or revocatIOn and re-Issuance The entity shall gIve advance notice to 

the DIrector of any planned changes m the authonzed faclllt) or actlvlt~ "hleh md) 
result m noncompliance with authonzatlon reqUiremems NotifIcation ot 
authonzatlOn changes or anttclpated noncomphance does not stay any authonzatlOn 
condItIOn 

b	 For non-publicly owned treatment "orks. any proposed facIlity e,panslOns. 
production Increases. or process modIfIcatIOns. which \',,111 result 10 ne". dlfferenl. or 
Increased dIscharges of pollutants 

8	 011 and Hazardous Substance LIabIlity 

Nothmg In thIS authonzatlon shall be construed to preclude the institutIOn of ...In) legal 
action nor reheve the entity from any responSibIlities. hablhtles. or penalties to which the 
entity IS or may be subject under Section 311 of the Act 

9	 State Laws and RegulatIOns 

Nothmg In thIS authonzatlon shall be construed to preclude the institution of an) legal 
action nor relieve the entity from any responSIbIlities. liabIlitIes. or penaltIes established 
pursuant to any applicable state law or regulatIon under authont) preserved b) SectIOn 510 
of the Act 

10	 Records RetentIOn 

The entity shall retam all of the followmg records for a mmlmum of three yedrs 

a All samplmg and analytical records (including Internal sampling data not reported),
 
b All ongmal recordmg for any continuous momtonng mstrumentdtlOn,
 
c All instrumentatIOn. calibratIOn. and maintenance records.
 
d All treatment works operatIon and mamtenance records: and
 
e All reports reqUIred by thIS authonzatlon
 

These penods Will be ex.tended dunng the course of any unresolved litigatIOn. or when
 
requested by the RegIOnal Administrator or the OhIO EPA The three-ycJr pcnod for
 
retention of records shall start from the date of sample measurement. report. or apphcatlOn
 

II	 BlOmonttonng Program ReqUIrements 

As <;oon ...I~ pOSSIble. but not later than three months after the effectIve date of thIS 
authonzatlon. the entIty shall mttlate an effluent hlomomtonng program to evaluate 
comphance With the whole effluent toxIcity IImlls of 1.0 TUA contained In the table 

5 



General ReqUIrements 

All to\IClty testmg conducted as required by thl~ permIt shall be done In accordance \\ IIh 
Reponmg and Testing GUIdance for BlOmonttonng Regutred bv the OhIO En\'lronmental 
ProtectIon Agency (heremafter. the "blOmonttonng gUidance"). OhIO EPA. July 1991 (or 
current revIsion). The Standard Operating Procedures (SOP) or venflcatlOn of SOP 
submittal, as descnbed In SectIOn 1.B. of the blOmomtonng gUldam:e. shall be submitted no 
later than three months after the effective date of thIs authonzatlon If the lahorator) 
perforrntng the testmg has modIfied Its protocols. a new SOP IS required 

Testmg ReqUirements 

a	 Acme Bloassays 

The perrntttee shall conduct semI-annual defmltlve acute toxlclly tests uSing 
Cenodaphnta dubla and fathead mmnows (Plmephales promelas) on samples taken In 

Kmg's Run at locatIon KR-2. These tests shall be conducted as specifIed In SectIOn 2 
of the blOmomtonng gUIdance. ThiS blomomtonng program shall be re-evaluated 
after two en years of data have been collected 

b.	 Data ReView 

1)	 Reporting 

FollOWing completIon of each semI-annual bIoassay requirement. the permIttee 
shall report results of the tests In accordance With Sections 2.H.l .. and 2.H.2.a. 
of the hlOmomtonng gUIdance. Based on OhIO EPA's e\aluatlOn of the results. 
thiS authonzatlon may be modIfied to requIre addItIOnal hlomomtonng. requIre 
a toxlctty reductIOn evaluatIOn, and/or contam whole effluent tOXICIty limIts 

2)	 DefinItions 

11'\ = Acute Toxlctty Umts =-lQQ....
 
LCSO
 

3)	 The purpose of tOXICIty momtonng IS to determine whether KR-2 ex hI hils 
toxlctty that IS statistIcally greater than control waters. according 10 the methods 
IIsled above. There IS no allocatIOn for toxIcity allhls sampltng locatIOn. 
however. 1.0 TVa IS the most stnngent Itmll that can he Imposed In any 
dIscharge authonzallon by OhIO EPA. If the tOXICity at KR-2 I!> regularly 
greater than control waters. thIS authonzatlon may be modIfied as Indlcaled m 
B.l. above. 
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12.	 Mercury testing shall follow Standard Method 16J 1. 

13.	 Sample measurements for tlO\\. lemperature. dIssolved oxygen and pH shall he field 
measuremenls. 

7
 



5210 A 

Gellsral DIscussion 

The bIochemical oxygen demand (BOD) determination IS an 
emplnc.al test m "'luch standardIZed laboraton procedures are 
used to deternllne the relative oxygen requIrements of waste· 
waters, effluenlS, and polluted waters The test has Its WIdest 
appbcabQn In measunng waste loacbngs to treatment planlS and 
m evaluatmg the BOD-removal effiCIency of such treatment sys
tems Th~ test measures the molecular oxygen unlazed dunug a 
spec' J Incubanon pcnod for the: bIOchemical degradanon of 
OTgaDlC matenaJ (carbonaceous demand) and the oxygen used 
to oncbze inorganIc matenal such as sulfides and ferrous Iron 
It also lI1lly measure the amount of oxygen used to ondtze re
duced forms of mtrogen (mtrogellous demand) unless their ox
Idanon IS prevented by an InhibItor The seeding and dllubon 
procedures prOVIde an est'lI1ate of the 800 at pH 6 5 to 7 5 

Measurements of oxygen consumed 10 a 5-<1 test penod (5-d 
800 or BOD!, 52108), oxygen consumed after 60 to 90 d of 
mcub.boll (uillmate BOD or UBOO, 521OC), and contlDuous 
oxygen uptake (respirometric method, 52100) are descnbed here 
Many other vanauons of oxygen demand measurements eXist, 
lOeludmg uSing shoner and longer Incubauon penods and tests 
to determine rates of oxygen uptake Alternative seeding, dl
lunon, and incubation condlhons can be chosen to mImiC reo 
celvmg-Water condluons, thereb} prOVIding an estimate of the 
enY1fonmental effects of wastewaten and effluents 

The uaOD measures the oxygen reqUITed for the total deg
radanon of orgamc matenal (ulnmate carbonaceous demand) 
andlor the oxygen to oXld1ze reduced mtrogen compounds (ul
timate nitrogenous demand) UBOO values ana appropnate Iu
neUc descnptlons are needed ID water qualltv modehng studies 
such as UROD BOD, ratlos for relating stream assll11llatlve 
capaaty to regulatory reqwrements, defimtlon of nver, estuary, 
or lake deoxygenauon lunelles. and ,"stream ultimate carbo
naceous BOD (UCHOD) values for model calibration 

2 Carbonaceous Versus Nitrogenous BOD 

A Dumber of facton. for example, soluble versus particulate 
orgamcs, settleable and floatable 5Oll<ls. OXIdatIon of reduced 
Iron and sulfur compounds, or lack of OUXlOg may affect the 
accuracy and preCISIon of BOD measurements Presently, there 
IS 00 way to Include adJustmeots or correctIons to account for 
the effect of these factors 

OXIdatIOn of reduced forms of rutrogen, such as ammoma and 
orgamc IlItrogen. can be mediated by nucroorgarusU15 and exen 
nitrogenous demand Nitrogenous demand blStoncally has been 
consadcred an mtederence tn the detemunatlon of BOD. as clearly 
eVIdenced by the !DelusIon of ammoma m the dilution water 
The IDterference from rutrogenous demand can no\lo be pre
vented by an Inhibitory chenucal 1 If an inhIbiting chemical IS 

not used, the oxygen demand measured IS [he sum of carbona
ceous and nitrogenous demands 

• Approved bv Slandard Mclbod. ComlDllIC<: ABC 199~ 0 1994 

IntroductIon 

Measurements thai melude rutrogenous demand g.enerall\ arc 
Dot useful for assessmg the oxygen demand assoaated WIth orgame 
malenal NItrogenous demand can be esnmated directly from am
morua ruttogcn (SectIon 4500-NH l ) and carbonaceous demand can 
be estimated by subtracting the theareocal eqwvalent of the re
duced rottogen OXIdation from wunhlbtted test raults However, 
thIS method IS cumbersome and IS subject to col15lderable error 
Oteoucal mhiblbon of nitrogenous demand proVIdes a more direct 
and mart rehable measure of carbonaceous demand 

The e, ,nt of oXldatlon of nnTOl;er..:lUs q>mpounds dunng [he
 
5-d IDCUOaaOD penod depends on the concentration and type of
 
nuc:roorgamsms capable of carrymg out this oDdabon Such or

ganwns usuaJly are not present In raw or settled pnmary sewage
 
tn suffiCIent numbers to OludlZe suffiCIent quanhues of reduced
 
rutrogen forms m the 5-d BOD test Many biolOgical treatment
 
plant effluents contaan 5uffiClent numbeB of nltnfYlOg organisms
 
to cause rutrificabon in BOD tests Because OXJdatlon of nuro·
 
genous compounds can occur In such samples, mlubulon of nI


tnficahon as directed In 5210B 4e6) IS recommended for ~mples
 

of secondary effluent, for samples seeded WIth secondaf} ef

fluent. and for samples of polluted waters
 

Repon results as carbonaceous blochenucal oxygen demand 
)f (CHOD,) when mlublbng the nitrogenous oxygen demand When 

nitnficahon IS not mhlblted report results as BOD, 

~-----------------;-/ 
3 Dilution ReqUirements 

The 800 concentration In most wastewaters exceeds the c~ 
centratlon of dissolved oxygen (DO) avatlable m an au-satur ed 
sample Therefore It IS necessary to dilute the sample elore 
incubation to bnng tbe oxygen demand and supply tnt appro
pnate balance Because baetenal growth requires nut ents such 
as ruuogen, phosphoros, and trace metals, these e added to 
the cbluuon water, whIch IS buffered to ensure at the pH of 
the I1tcubated sample remams an a ran!.!e swta e for battenal 
growth Complete stablhzauon of a sample m~ requtre a penod 
of mcubatlon too long for practical pUrpo5CI~ therefore,S d has 
been accepted as the standard mcubatlon, penod 

If the dilution water IS of poor quahty.. the BOD of the dtlubon
 
water will appear as sample BOD lliis effect WIll be amplified
 
by the dJlubon factor A paslbve»>as Mil result The methods
 
Included below (521OB and 5210£'''' contaan botb a dllutJOD-water
 
check and a dllutlon-waler blank Seeded dilution waters are
 
checked funher for accept;rblc 4ualitY by measunng theIr con

sumption of oxygen froDYa known orgamc nuxture. usually glu

cose and glutamiC aClcj/
 

The source of dJKluon water IS not restneted and may be 
dl5tLlled, tap. or;I'~celVlng-stream water free of biodegradable 
organics and b mhlbltory substances such as chlonne or heavy 
metals DlSb cd water mav contam ammoma or volatile organ-
ICS, delo d waters ofte~ are contanunated WIth soluble or
gamcs Ie cd from the resm bed Use of copper-hned stills or 
copper Ungs attached [0 dIstilled water hnes may produce water 
containing excessIve amounts of copper (see Section 35OQ-Cu) 
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Appendix D
 
SITE INSPECTION CHECKLIST 



Site Inspection Checklist 

I. SITE INFORMAnON 

Date of inspection: October 15th
, 2008Site name: Buckeye Reclamation Landfill 

EPA 10: 080980509657Location and Region: Ohio, Region V 

Weather/temperature: Partly Cloudy, Upper 60s 
review: U.S. EPA Region V 
Agency, office, or company leading the five-year 

Remedy Includes: (Check all that apply) 
o Landfill cover/containment o Monitored natural attenuation 
o Access controls o Groundwater containment 
o Institutional controls o Vertical barrier walls 
o Groundwater pump and treatment 
o Surface water collection and treatment 
o Other: Passive gas collection system with annual explosive gas monitoring. 

Attachments: o Inspection team roster attached o Site map attached 

II. INTERVIEWS (Check all that apply) 

1. O&M site manager Fred Taylor. CRA Associate 10/15/2008 
Name Title Date
 

Interviewed 0 at site 0 at office 0 by phone Phone no. (519) 884-0510
 
Problems, suggestions; 0 Report attached: See comments inside; erosion control
 

2. O&M staff Rich Hill Environmental Technician 10/15/2008 
Name Title Date 

Interviewed 0 at site 0 at office o by phone Phone no. 
Problems, suggestions; 0 Report attached: Rich Hill works for CRA and collects surface water. ambient air 
and groundwater samples. 



3.	 Local regulatory authorities and response agencies (i.e., State and Tribal offices, emergency response 
office, police department, office of public health or environmental health, zoning office, recorder of 
deeds, or other city and county offices, etc.) Fill in all that apply. 

Agency Ohio EPA 
Contact Kris Vanecko Site Coordinator 10/15/2008 (740) 380-5271 

Name Title Date Phone no. 
Problems; suggestions; 0 Report attached 

Agency Ohio EPA 
Contact Jane Jacobs Hydrologist 10/15/2008 (740) 380-5235 

Name Title Date Phone no. 
Problems; suggestions; 0Report attached See comments on groundwater monitoring 

Agency 
Contact 

Name Title Date Phone no. 
Problems; suggestions; 0 Report attached 

Agency 
Contact 

Name Title Date Phone no. 
Problems; suggestions; 0 Report attached 

4.	 Other interviews (optional) D Report attached. 



III. ON-SITE DOCUMENTS & RECORDS VERIFIED (Check all that apply) 

1.	 O&M Documents 
00&M manual 0Readily available o Up to date DN/A 
o As-built drawings o Readily available o Up to date 0N/A 
0Maintenance logs 0Readily available o Up to date DN/A 
Remarks 

2.	 Site-Specific Health and Safety Plan o Readily available o Up to date DN/A 
o Contingency plan/emergency response plan o Readily available o Up to date DN/A 
Remarks 

3.	 O&M and OSHA Training Records o Readily available o Up to date DN/A 
Remarks 

4.	 Permits and Service Agreements 
o Air discharge permit	 o Readily available o Up to date 0N/A 
o Effluent discharge	 o Readily available o Up to date DN/A 
o Waste disposal, POTW	 o Readily available o Up to date 0N/A 
o Other permits o Readily available o Up to date 0N/A 
Remarks 

5.	 Gas Generation Records o Readily available o Up to date [{IN/A 
Remarks 

6.	 Settlement Monument Records o Readily available o Up to date 0N/A 
Remarks 

7.	 Groundwater Monitoring Records o Readily available o Up to date DN/A 
Remarks 

8.	 Leachate Extraction Records o Readily available [{I Up to date DN/A 
Remarks 

9.	 Discharge Compliance Records 
o Air	 o Readily available o Up to date 0N/A 
o Water (effluent) o Readily available o Up to date 0N/A 
Remarks 

10.	 Daily Access/Security Logs o Readily available o Up to date 0N/A 
Remarks: Apex Environmental. transfer station. is located at the entrance (north) of the landfill. Truck 
traffic is pretty consistent during the day and a guard is stationed at the entrance. 



----

IV. O&M COSTS 

1.	 O&M Organization 
o State in-house o Contractor for State
 
DPRP in-house o Contractor for PRP
 
o Federal Facility in-house o Contractor for Federal Facility 
o Other 

2.	 O&M Cost Records 
o Readily available o Up to date 
o Funding mechanism/agreement in place 
Original O&M cost estimate $100,00-$125,000 yearly base cost o Breakdown attached 

Total annual cost by year for review period if available 

From To o Breakdown attached 
Date Date Total cost 

From To o Breakdown attached 
Date Date Total cost 

From To o Breakdown attached 
Date Date Total cost 

From To o Breakdown attached 
Date Date Total cost 

From To o Breakdown attached 
Date Date Total cost 

3.	 Unanticipated or Unusually High O&M Costs During Review Period 
Describe costs and reasons: Unanticipated a & M costs incurred to repair slide/slump along the 
northeast portion of the landfill that blocked the access road. 

V, ACCESS AND INSTITUTIONAL CONTROLS o Applicable DN/A 

A. Fencing 

1.	 Fencing damaged o Location shown on site map o Gates secured DN/A 
Remarks: The 6ft chain link fence with three top strand barb-wires is in good condition. 

B. Other Access Restrictions 

1.	 Signs and other security measures o Location shown on site map DN/A 
Remarks: Signs every 200ft are in good condition. 



C. Institutional Controls (ICs) 

l.	 Implementation and enforcement 
Site conditions imply lCs not properly implemented DYes 0No DN/A 

Site conditions imply lCs not being fully enforced DYes 0No DN/A 

Type of monitoring (e.g., self-reporting, drive by) Monitored by PRP contractor 
Frequency Quarterly post-closure inspections or as needed 
Responsible party/agency PRP Group, CONESTOGA- ROVERS & Associates (CRA) 
Contact Fred Taylor Associate 10/15/2008 (519) 884-0510 

Name	 Title Date Phone no. 

Reporting is up-to-date DYes DNo 0N/A 
Reports are verified by the lead agency DYes DNo 0N/A 

Specific requirements in deed or decision documents have been met DYes DNo 0N/A 
Violations have been reported' DYes DNo 0N/A 
Other problems or suggestions: D Report attached 
Institutional Contro1(s) investigation/study to be prepared by CRA to address the ICs on-site that prohibit 
interference with the cap, residential use, and future development and or interference with groundwater 
monitoring system. 

2.	 Adequacy D lCs are adequate D lCs are inadequate 0N/A 
Remarks: IC investigation/study report in progress 

D. General 

1.	 Vandalism/trespassing D Location shown on site map o No vandalism evident 
Remarks: Rich Hill, environmental technician, observed high number of trespassers on-site near the 
southern toe of the landfill during hunting season. 

2.	 Land use changes on site 0 N/A 
Remarks 

3.	 Land use changes off site 0 N/A 
Remarks 

VI. GENERAL SITE CONDITIONS 

A. Roads o Applicable DN/A 

l.	 Roads damaged D Location shown on site map 0 Roads adequate ON/A 
Remarks: Gravel road is in good condition. 



B. Other Site Conditions
 

Remarks: Slump/Iandslip in 2007 restricted access to the site until debris was removed.
 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

VII. LANDFILL COVERS o Applicable ON/A 

A. Landfill Surface 

Settlement (Low spots) o Location shown on site map o Settlement not evident 
Areal extent Depth 

Remarks 

Cracks o Location shown on site map o Cracking not evident 
Lengths Widths Depths 

Remarks 

Erosion o Location shown on site map o Erosion not evident 
Areal extent Depth 
Remarks: Minor rills 

Holes o Location shown on site map o Holes not evident 
Areal extent Depth 
Remarks 

Vegetative Cover 0Grass o Cover properly established o No signs of stress 
o Trees/Shrubs (indicate size and locations on a diagram)
 
Remarks
 

Alternative Cover (armored rock, concrete, etc.) 0N/A
 
Remarks
 

Bulges o Location shown on site map o Bulges not evident 
Areal extent Height 
Remarks 



8. Wet AreaslWater Damage 
o Wet areas 
o Ponding 
[{] Seeps 
o Soft subgrade 
Remarks: 

9. Slope Instability o Slides 
Areal extent 
Remarks: 

llies.) 

B. Benches o Applicable 

channel.) 

1. Flows Bypass Bench 
Remarks 

2. Bench Breached 
Remarks 

3. Bench Overtopped 
Remarks 

C. Letdown Channels o Applicable 

cover without creating erosion gu

1. Settlement 
Areal extent 
Remarks 

2. Material Degradation 
Material type 
Remarks 

3. Erosion 
Areal extent 
Remarks 

o Wet areas/water damage not evident 
o Location shown on site map Areal extent 
o Location shown on site map Areal extent 
o Location shown on site map Areal extent 
o Location shown on site map Areal extent 

Discharge pipes blocked at southern toe of landfill see picture. 

o Location shown on site map [{] No evidence of slope instability 

[{]N/A 
(Horizontally constructed mounds of earth placed across a steep landfill side slope to interrupt the slope 
in order to slow down the velocity of surface runoff and intercept and convey the runoff to a lined 

o Location shown on site map [{]N/A or okay 

o Location shown on site map [{]N/A or okay 

o Location shown on site map [{]N/Aorokay 

[{]N/A 
(Channel lined with erosion control mats, riprap, grout bags, or gabions that descend down the steep side 
slope of the cover and will allow the runoff water collected by the benches to move off of the landfill 

o Location shown on site map [{] No evidence of settlement 
Depth 

o Location shown on site map [{] No evidence of degradation 
Areal extent 

o Location shown on site map [{] No evidence of erosion 
Depth 



-

4:	 Undercutting o Location shown on site map o No evidence of undercutting 
Areal extent Depth 
Remarks 

5.	 Obstructions Type o No obstructions 
o Location shown on site map Areal extent
 
Size
 
Remarks
 

6.	 Excessive Vegetative Growth Type 
0' No evidence ofexcessive growth 
o Vegetation in channels does not obstruct flow 
o Location shown on site map Areal extent
 
Remarks
 

D. Cover Penetrations o Applicable DN/A 

l.	 Gas Vents o Active o Passive 
o Properly securedilockedD Functioning o Routinely sampled o Good condition 
o Evidence of leakage at penetration o Needs Maintenance
 
DN/A
 
Remarks
 

2.	 Gas Monitoring Probes 
o Properly securedllocked 0 Functioning 0' Routinely sampled o Good condition 
o Evidence ofleakage at penetration o Needs Maintenance DN/A 
Remarks: Ambient air sampled on-site and soil gas monitoring off-site 

3.	 Monitoring Wells (within surface area oflandfill) 
0' Properly securedllocke.d 0' Functioning 0' Routinely sampled 0' Good condition 
o Evidence of leakage at penetration o Needs Maintenance DN/A 

Remarks 

4.	 Leachate Extraction Wells 
o Properly securedilockedD Functioning o Routinely sampled o Good condition 
o Evidence of leakage at penetration o Needs Maintenance DN/A 
Remarks: Man holes. 

5.	 Settlement Monuments o Located o Routinely surveyed 0'N/A 
Remarks 



E. Gas Collection and Treatment o Applicable 0N/A 

1.	 Gas Treatment Facilities 
o Flaring o Thermal destruction o Collection for reuse 
o Good condition o Needs Maintenance
 
Remarks
 

2.	 Gas Collection Wells, Manifolds and Piping 
o Good condition o Needs Maintenance
 
Remarks
 

3.	 Gas Monitoring Facilities (e.g., gas monitoring of adjacent homes or buildings) 
o Good condition o Needs Maintenance 0N/A
 
Remarks
 

F. Cover Drainage Layer o Applicable DN/A 

1.	 Outlet Pipes Inspected o Functioning DN/A 
Remarks: Collection of sediment clogs the discharge pipe to be repaired by environmental technician 

2.	 Outlet Rock Inspected o Functioning DN/A 
Remarks 

G. Detention/Sedimentation Ponds o Applicable 0N/A 

1.	 Siltation Areal extent Depth 0N/A 
o Siltation not evident
 
Remarks
 

2.	 Erosion Areal extent Depth 0N/A 
o Erosion not evident
 
Remarks
 

3.	 Outlet Works o Functioning 0N/A 
Remarks 

4.	 Dam o Functioning 0N/A 
Remarks 



H. Retaining Walls D Applicable 0N/A 

I.	 Deformations D Location shown on site map D Deformation not evident 
Horizontal displacement Vertical displacement 
Rotational displacement 
Remarks 

2.	 Degradation D Location shown on site map D Degradation not evident 
Remarks 

I. Perimeter Ditches/Off-Site Discharge D Applicable 0N/A 

1.	 Siltation D Location shown on site map D Siltation not evident
 
Areal extent Depth
 
Remarks
 

2.	 Vegetative Growth D Location shown on site map 0N/A
 
D Vogetation does not impede flow
 
Areal extent Type
 
Remarks
 

3.	 Erosion D Location shown on site map D Erosion not evident
 
Areal extent Depth
 
Remarks
 

4.	 Discharge Structure D Functioning 0N/A
 
Remarks
 

VIII. VERTICAL BARRIER WALLS D Applicable 0N/A 

1.	 Settlement D Location shown on site map D Settlement not evident 
Areal extent Depth 
Remarks 

2.	 Performance MonitoringType of monitoring
 
D Performance not monitored
 
Frequency D Evidence of breaching
 
Head differential
 
Remarks
 



C. Treatment System o Applicable 0N/A 

l.	 Treatment Train (Check components that apply) 
o Metals removal o Oil/water separation o Bioremediation 
o Air stripping	 o Carbon adsorbers 
o Filters 
o Additive (e.g., chelation agent, flocculent) 
o Others 
o Good condition o Needs Maintenance 
o Sampling ports properly marked and functional 
o Sampling/maintenance log displayed and up to date 
o Equipment properly identified 
o Quantity of groundwater treated annually 
o Quantity of surface water treated annually
 
Remarks
 

2.	 Electrical Enclosures and Panels (properly rated and functional) 
0N/A o Good condition o Needs Maintenance 
Remarks 

3.	 Tanks, Vaults, Storage Vessels 
0N/A o Good condition o Proper secondary containment o Needs Maintenance 
Remarks 

4.	 Discharge Structure and Appurtenances 
0N/A o Good condition o Needs Maintenance 
Remarks 

5.	 Treatment Building(s) 
0N/A o Good condition (esp. roof and doorways) o Needs repair 
o Chemicals and equipment properly stored
 
Remarks
 

6.	 Monitoring WeUs (pump and treatment remedy) 
o Properly securedilockedD Functioning o Routinely sampled o Good condition 
o All required wells located o Needs Maintenance ON/A 
Remarks 

D. Monitoring Data 

l.	 Monitoring Data 
o Is routinely submitted on time o Is of acceptable quality 

2.	 Monitoring data suggests: reviewing data monitoring results 
o Groundwater plume is effectively contained o Contaminant concentrations are declining 



D. Monitored Natural Attenuation 

1. Monitoring Wells (natural attenuation remedy) 
o Properly secured/locked o Functioning o Routinely sampled o Good condition 
o All required wells located o Needs Maintenance DN/A 
Remarks 

X. OTHER REMEDIES 

If there are remedies applied at the site which are not covered above, attach an inspection sheet describing 
the physical nature and condition of any facility associated with the remedy. An example would be soil 
vapor extraction. 

XI. OVERALL OBSERVAnONS 

A. Implementation of the Remedy 

Describe issues and observations relating to whether the remedy is effective and functioning as designed. 
Begin with a brief statement of what the remedy is to accomplish (i.e., to contain contaminant plume, 
minimize infiltration and gas emission, etc.). 

See text of Five-Year Review Report for a detailed description of the remedy. 

B. Adequacy of O&M 

Describe issues and observations related to the implementation and scope of O&M procedures. In 
particular, discuss their relationship to the current and long-term protectiveness of the remedy. 
See text of Five-Year Review Report for a detailed description. Soil erosion and 
sediment accumulation in channel 4 & riprap channel requires continued inspection. 
Slump/slide areas on the east side of Kings Run are an ongoing concern. 



C. Early Indicators of Potential Remedy Problems 

Describe issues and observations such as unexpected changes in the cost or scope of O&M or a high 
frequency of unscheduled repairs, that suggest that the protectiveness of the remedy may be 
compromised in the future. 

N/A 

D. Opportunities for Optimization 

Describe possible opportunities for optimization in monitoring tasks or the operation of the remedy. 

Review groundwater and surface water monitoring data. 



Appendix E
 
PHOTOS DOCUMENTING SITE CONDITIONS 



Sign posted at 200-ft intervals 

Kings Run lined outside of fence, facing southeast 



Northern portion of the landfill, GW monitoring well on vegetated 
soil cap facing east 

Near the Southern Toe of the landfill facing east, GW monitoring well 



Access road outside fence, location of reoccurring erosion repair 

Sample port of landfill passive gas vent, on cap 



French drain transported collected groundwater and 
leachate to the Southern Toe. 

Southern Toe, surface water, facing 
down stream (south) 



AppendixF 
LIST OF DOCUMENTS REVIEWED 



List of Documents Reviewed 

1.	 Record of Decision, Buckeye Reclamation Landfill Site, Belmont County, Ohio, U.S. 
EPA, August 19, 1991. 

2.	 Explanation of Significant Difference, Buckeye Reclamation Landfill Site, Belmont 
County, Ohio, U.S. EPA, July 17, 1997. 

3.	 Explanation of Significant Difference, Buckeye Reclamation Landfill Site, Belmont 
County, Ohio. U.S. EPA, August 15, 2003. 

4.	 Preliminary Close Out Report. Buckeye Reclamation Landfill Site. Belmont County, 
Ohio, U.S. EPA, May 14, 2003. 

5.	 Phase I Remedial Action Construction Completion Report. Baker and Associates, 
November 6,2001. 

6.	 Surface Water Compliance Monitoring Program Two-Year Evaluation Report, Prepared 
by Conestoga-Rovers &Associates, May 2006. 

7.	 Surface Water Compliance Monitoring -Monthly Reports. Prepared by Conestoga
Rovers &Associates, Data January 2007-February 2009. 

8.	 Surface Water Compliance Monitoring Program Buckeye Reclamation Landfill. Prepared 
by Environmental Strategies Corporation, October 16, 2003. 

9.	 Groundwater Monitoring Program Report Year 4. Round 2 and Monitoring Program 
Changes, Prepared by Conestoga-Rovers &Associates, January 2006. 

10.	 Groundwater Monitoring Program Report Year7, Round 2 revision1, Prepared by 
Conestoga-Rovers &Associates, February 2009. 

11.	 Final Groundwater Monitoring Program Buckeye Reclamation Landfill, Prepared by 
Environmental Strategies Corporation, February 22,2002. 

12.	 Buckeye Reclamation Landfill Site-Monthly Progress Reports, Prepared by Conestoga
Rovers &Associates. reports January 2006-February 2009. 

13.	 Five-Year Review Report. Buckeye Reclamation Landfill, U.S. EPA, May 6,2004. 

14.	 Operations and Maintenance Plan for Phase 1 Remedial Action Work, Prepared by 
Baker and Associates, February 20, 2002. 

15.	 Quarterly Post-Closure Inspection Reports, Prepared by Conestoga-Rovers & 
Associates, reports 2007-2008. 

16.	 Southern Toe Sampling and Analysis Plan Report. Prepared by Environmental 
Strategies Corporation, April 25, 2003. 




