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Executive Summary   
 
The Maxey Flats Disposal Site (MFDS), located in Fleming County, Kentucky, is an inactive 
low-level radioactive waste site owned by the Commonwealth of Kentucky approximately 
ten (10) miles northwest of Morehead, Kentucky.   The remedy selected at the MFDS is 
natural stabilization, which will allow the materials in the trenches to subside naturally to a 
stable condition prior to installation of a final engineered cap.  Installation of an interim cap 
was completed in 2003.  Natural stabilization was predicted to take 35 to 100 years.  
Construction completion at the site will not be achieved until the final cap is in place. 
 
This is the third five-year review of the ongoing remedy.  The selected remedy at the MFDS 
is expected to be protective of human health and the environment at the conclusion of the 
remedial action (RA), and in the interim, exposure pathways that could result in 
unacceptable risks are being controlled.   
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Five-Year Review Summary Form 
 

SITE IDENTIFICATION 

Site name (from WasteLan):  Maxey Flats Disposal Site 

EPA ID (from WasteLan):  KYD980729107 

Region:  4 State:  Kentucky City/County:  Fleming 

SITE STATUS 

NPL status:  Final          Deleted          Other (specify):  ________________________________ 

Remediation status (choose all that apply):  Under construction        Operating        Complete 

Multiple OUs?*       YES       NO Construction completion date:  October 3, 2003 - Initial Phase 

                                                       Final Phase - Pending 

Has site been put into reuse?     YES     NO 

REVIEW STATUS 

Lead agency:      EPA      State      Tribe     Other Federal Agency 
________________________ 

Author name:  Pam Scully 

Author title:  Remedial Project Manager Author affiliation:  U.S. EPA, Region 4 

Review period**:  10/2011 to 9/2012 

Date(s) of site inspection:   10 April 2012 

Type of review: 
                                                                     Post-SARA              Pre-SARA            NPL-Removal only 

                                                                           Non-NPL Remedial Action Site            NPL State/Tribe-lead 

                                                                           Regional Discretion 

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

Triggering action: 
     Actual RA Onsite Construction at OU #NA                          Actual RA Start at OU #______ 

     Construction Completion                                                      Previous Five-Year Review Report 

     Other (specify)                                                                                                                                              

 

Triggering action date (from WasteLAN):  September 2002 

Due date (five years after triggering action date):  September 2012 
*  [“OU” 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: 
Although no deficiencies that affect the protectiveness of the remedy were noted during the third 
five-year review, the Commonwealth of Kentucky should have collected additional groundwater and 
surface water monitoring data pursuant to their IMP Work Plan for the Five-Year Review. 

 
Recommendations and Follow-up Actions: 
 
No recommendations or required actions are needed to correct deficiencies affecting protectiveness 
based on this five-year review.   
 
However, the Commonwealth of Kentucky should collect data pursuant to their IMP Work Plan that 
remains outstanding at the time of this Five Year Review. EPA will review the analytical data upon 
receipt and prepare recommendations based on that data, if necessary. 

 
Protectiveness Statement(s): 

 
The selected remedy at the MFDS is expected to be protective of human health and the environment 
at the conclusion of the RA, and in the interim, exposure pathways that could result in unacceptable 
risks are being controlled.  

 
Other Comments: 
 
The second Five Year Review in 2007 identified the need for an Explanation of Significant 
Differences (ESD) to document a number of decisions made during the Initial Remedial Phase (IRP) 
and Interim Maintenance Period (IMP) that were different from the specific requirements listed in 
the ROD. The three topics to be addressed in the ESD were: (1) installation of an infiltration 
monitoring system to continuously verify remedy performance and detect the accumulation of 
leachate in disposal trenches; (2) using a tiered approach to sampling and analysis for compounds 
other than tritium; and (3) determining no horizontal flow barrier other than the North Channel, as 
constructed, is necessary.   
 
EPA still plans to address in an ESD the discontinuance of the continuous sump level monitors and 
the conclusion that no horizontal flow barrier is needed at this time  



 

xi 

 
In support of the ESD and pursuant to Section 10.2 of the ROD, a statistical analysis of the leachate 
level monitoring data was performed and is further explained in Section VI of this report. The 
conclusions of this Horizontal Flow Barrier evaluation were consistent with those in the second Five 
Year Review that a Horizontal Flow barrier is not needed based on the leachate monitoring data. 
This information will be included in an ESD subsequent to the completion of this Five Year Review. 
 
As to the tiered approach to sampling and analysis of contaminants other than tritium, more 
information is necessary in order to adequately justify the decision in an ESD. The ROD identified 
indicator contaminants of concern, applicable to both the groundwater and surface water pathways, 
as listed on Table III-2.  Based on the historical site data and data collected by the Commonwealth 
during the IRP, the configuration of the site, the mobility of tritium, and the use of realistic exposure 
pathways, it was determined that compliance testing and monitoring related to source control should 
focus on water borne pathways for tritium. As stated in the ROD, “Risks associated with the MFDS 
are primarily due to potential exposure to radionuclides rather than the very low concentrations of 
chemical constituents detected at the site” (page 110). The Commonwealth’s IMP Work Plan, 
Appendix C, the Performance Standards Verification Plan, states that analysis for other 
contaminants will not occur unless any annual average concentration of tritium exceeds 50% of the 
screening assessment (20 pCi/ml or 100 pCi/ml as applicable) during the previous five years.  Based 
on the third Five Year review, tritium concentrations at one sampling location exceeded the 50% of 
the screening assessment and therefore triggers the collection of additional analytical data, including 
radionuclides other than tritium and some metals and volatile organic compounds. Inclusion of the 
tiered sampling approach using tritium as a trigger in the ESD will be evaluated again following 
review of the sampling data. 
 
Pursuant to these statements in the previous Five-Year Review, the Commonwealth and EPA have 
had numerous discussions and meetings relative to subsidence completion and initiation of the FCP. 
The Commonwealth has appropriated additional funding to implement the FCP and, subsequent to 
the completion of this Five-Year Review, plans to provide documentation to EPA demonstrating that 
the trench stabilization criteria have been achieved. EPA’s written approval of the Commonwealth’s 
trench stabilization report will initiate the FCP. 
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I. Introduction 
 
The Maxey Flats Disposal Site (MFDS or Site), is an inactive low-level radioactive waste 
site owned by the Commonwealth of Kentucky in Fleming County, Kentucky, approximately 
10 miles northwest of Morehead, Kentucky.  
 
The purpose of the five-year review is to determine whether the remedy at the MFDS is 
protective of human health and the environment.  The methods, findings, and conclusions of 
the review are documented in the Five-Year Review report.  In addition, the Five-Year 
Review report identifies issues found during the review, if any, and includes 
recommendations to address them. 
 
The United States Environmental Protection Agency (EPA or Agency) is preparing this 
Five-Year Review report 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.  
 

 The Agency 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. 
 

EPA Region 4 conducted the five-year review of the remedy implemented at the MFDS in 
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Fleming County, Kentucky.  The review was conducted between November 2011 and 
August 2012.  This report documents the results of that review.  de maximis, inc., a 
contractor for the Settling Private Parties (SPPs) conducted analyses and provided 
information in support of the five-year review.    EPA reviewed the analyses and developed 
the conclusions. 
 
This is the third five-year review for the MFDS.  The first five-year review was completed in 
2002, five years after mobilization for the remedial action, which is the triggering action for 
this statutory review.  The second five-year review was completed in 2007. The five-year 
review is required because hazardous substances pollutants or contaminants remain at the 
site above levels that allow for unlimited use and unrestrictive exposure.  The next five-year 
review will be required in September 2017. 
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II. Site Chronology 
 

The following is a list of the chronology of events that occurred at the MFDS.  
 

Month/Year Activity 
May 1963 – Dec 1977 NECO managed and operated the disposal of approximately 4,750,000 

cu. ft. of Low Level Radioactive Waste (LLRW). 
1973 – Apr 1986 Evaporator operations processed more than 6,000,000 gallons of liquid. 

1981 PVC cover was placed over the disposal trenches 
1986 EPA lists Maxey Flats Disposal Site on National Priorities List 

1987 PRPs sign Administrative Order by Consent (EPA Docket No. 87-08-
C) for the Remedial Investigation and Feasibility Study (RI/FS).  PRPs 
formed the Maxey Flats Steering Committee  

Dec 1988 – Nov 1991 EPA performed Emergency Action 

Jul 1989 EPA approves the SPPs’ RI Report 

May 1991 EPA submits the FS and the Administrative Record to the public. 

Sep 1991 EPA issues the Record of Decision for the MFDS, Fleming County, 
Kentucky. 

1992 EPA issues Special Notice to the Potentially Responsible Parties. 

1992-1995 Settling Defendants Consent Decree and Statement of Work, de 
minimis Consent Decree, Settlement Agreement between the Federal 
Agencies and the Settling Private Parties (SPPs), Steering Committee 
Participation and Cost Sharing Agreement, and the Operating 
Agreement of the Maxey Flats Site IRP, L.L.C. negotiated among 
Settling Private Parties, Commonwealth of Kentucky, Settling Federal 
Agencies and EPA. 

Jul 1995 Consent Decree, U.S. District Court for the Eastern District of Kentucky 
No. 95-58, for the Maxey Flats Disposal Site is lodged. 
Settling Private Parties (SPPs) initiate installation of  
Construction cover. 

Oct 1995 SPPs complete installation of Construction cover. 
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Month/Year Activity 
Apr 1996 Consent Decree is entered by the Court.  Initial Remedial Phase (IRP) 

Remedial Design activities begun by SPPs; IRP Monitoring and 
Maintenance activities begun by the Commonwealth 

Jun 1997 SPPs mobilize to site, initiate Leachate Removal / Disposal (LR/D) 
Design Construction. 

Jan 1998 EPA approves SPP’s Final LR/D Design Report  

Aug 1998 EPA holds Public Open House at MFDS 

Sep 1998 SPPs complete LR/D Construction and initiate LR/D operations 

Feb 1999 EPA holds Public Meeting, Fleming County Courthouse to discuss 
LR/D Operations and winter shutdown. 

Jun 1999 SPPs initiate Remaining Work with Southeast Cap construction. 

Oct 1999 EPA holds Public Open House at MFDS to review ongoing IRP LR/D 
activities. 

Aug 2000 EPA finds Leachate Removal Performance Standards met, Leachate 
removal operations cease and shutdown/ decommissioning is initiated. 

Sep 2000 EPA holds Public Open House at MFDS to discuss LR/D 
decommissioning and RW construction. 

Oct 2000 SPPs initiate balance of RW construction. 

Jun 2002 EPA conducts Five-Year Review. 
SPPs continue RW Construction. 

Jan 2003 Commonwealth begins Interim Maintenance Period (IMP) Monitoring 

May 2003 SPPs complete the IRP work. 

Jun 2003 SPPs submit IRP Remedial Action (RA) Construction Report to EPA.   
EPA approves Commonwealth IMP Work Plan. 

Oct 2003 EPA issues the IRP Certification of Completion. 

Apr 2006 Commonwealth holds Public Open House at MFDS. 

September 2007 EPA completes second Five-Year review. 

Apr 2008 
May 2, 2010 

Commonwealth holds Public Open House at MFDS 
Greater than 25-year project storm occurs at site 

Oct 2010 

Oct 2011 

Commonwealth holds Public Open House at MFDS 

EPA Initiates third Five Year Review 
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III. Background  
 
 Physical Characteristics 
 
  The MFDS includes an inactive low-level radioactive waste landfill and a 464-acre buffer 

zone.  The whole site encompasses 770 acres.  The Site is owned by the Commonwealth of 
Kentucky.  The landfill is capped to reduce groundwater infiltration. 

 
  The MFDS is located in the Appalachian Plateau, in the Knobs physiographic region of 

northeast Kentucky, an area characterized by relatively flat-topped ridges (flats) and hills 
(knobs).  The MFDS is located on a spur of Maxey Flats, one of the larger flat-topped ridges 
in the region.  The MFDS is bounded by steep slopes to the west, east, and south and is 
approximately 350 feet above the adjacent valley bottoms. 

 
  Numerous studies have reported on the geology of the MFDS.  The following text is a 

summary of the geology, hydrology, and hydrogeology from the RI report and the ROD. 
 
  The Maxey Flats Disposal Site lies in a tectonically stable region of North America with few 

exposed faults and relatively infrequent earthquakes.  The rock units exposed in the area 
surrounding the MFDS consist of shale, siltstone, and sandstone ranging in age from the 
Silurian to Mississippian (320 to 430 million years old).  In the MFDS area, the rock units 
dip 25 feet per mile (0.3 degrees); regionally they dip to the east at 30 to 50 feet per mile. 

 
The Nancy Member of the Borden Formation is exposed on the hilltop at Maxey Flats and is 
27 to 60 feet thick.  The unit is mostly shale with two laterally extensive siltstone beds, the 
Lower Marker Bed (LMB) and Upper Marker Bed (UMB).  These beds were up to 2.8 feet 
thick at locations encountered during drilling operations at Maxey Flats  
 
Underlying the Nancy Member, the Farmers member of the Borden Formation is 
characterized as an interbedded siltstone and shale, approximately 29 to 42 feet thick.  
Underlying the Farmers Member is the 4 to 7 feet thick shale of the Henley Bed, 17 to 18 
feet thick Sunbury Shale, and 21 feet thick Bedford Shale. The Ohio Shale lies beneath the 
Bedford Shale and above the upper part of the Crab Orchard formation. 
 
Fractures are present in all rock units at the MFDS with fracture sets oriented in descending 
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order, northeast-southwest, northwest-southeast, and north-south.  The fracture sets are 
generally within 20 degrees of vertical.  The weathered shale of the Nancy Member is the 
most highly fractured. 
 
The distinguishing feature of the Nancy Member, and perhaps that of the MFDS geology, is 
the LMB of the Nancy Member.  The LMB is a thin siltstone layer that is generally flat-lying 
(some local undulations of the bed are present), fractured and weathered, and lies 
approximately 15 to 25 feet below ground surface.  The LMB has been identified as the 
principal leachate flow pathway at the MFDS and underlies or intersects the majority of 
disposal trenches.  Consequently, the LMB is a highly contaminated geologic unit at the 
MFDS.  Another distinguishing characteristic of the LMB is that underlying units are 
hydraulically connected to the LMB. 
 
Groundwater resources in a three county area, including the Maxey Flats area, are very 
limited, with adequate residential supplies (up to 500 gallons per day (gpd)) generally 
available only in broad valley bottoms like the Licking River valley.  The small valleys 
adjacent to MFDS would not produce enough water for a dependable domestic water supply. 
 On hills the Borden Formation yields little water (less than 100 gpm), and almost no water 
from wells drilled in shale.  Groundwater is sometimes present in the fractures of rock units. 
 Wells drilled in the Ohio Shale can provide up to 500 gpd but locally can be of poor quality. 
  
 
The residents of Maxey Flats have been on a public water supply since about 1985.  Before 
then, water was typically obtained from shallow wells dug in the soil or weathered shale of 
the Nancy Member, which supplied approximately 25 to 50 gpd.  Most investigators have 
considered the water to be from a perched water table.  The source of this water was 
apparently from secondary porosity in the soil or weathered rock, and also from roof 
downspouts routed into the wells.  These shallow wells were unreliable sources of water and 
may have acted more as storage cisterns than as wells.   
 
Vertical migration of groundwater between geological strata is limited by low permeability 
shale layers, which act as aquitards.  Because the MFDS is bounded on the three sides by 
steep slopes, the contaminated leachate migrating horizontally through the fractured siltstone 
layers generally moves into the bottom of the soil layer on these hillslopes.  However, as 
evidenced by the occurrence of seeps on the east hillside, not all leachate migrates to the 
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bottom of the soil layer.  A cross-section of the geologic units at the MFDS is included as 
Figure III-1. 
 
Hydrogeologic evaluations of the MFDS indicate that ground water movement through the 
rock strata into the disposal trenches may be negligible.  Regardless, the potential pathway 
for ground water flow into the trenches through the narrow neck at the north side of Maxey 
Flats where the trench area is connected to the main portion of the Maxey Plateau was 
partially eliminated during IRP Construction by construction of the North Channel. 
 
Drip Springs Creek, located on the west side of the MFDS, and No Name Creek, located on 
the east side of the MFDS, both flow into Rock Lick Creek to the southwest of the MFDS.  
Rock Lick Creek flows into Fox Creek approximately 2 miles southwest of Maxey Flats.  
Fox Creek flows into the Licking River, approximately 6.5 miles west of MFDS, which 
empties into the Ohio River near Cincinnati, Ohio, approximately 100 miles from Maxey 
Flats. 
 



 

 
Table III-1:  Geologic Cross Section of Maxey Flats; 

IT Corporation’s Remedial Design Report 
(Figure comes from Ebasco’s FS report) 

 
 Land & Resource Use 
 

The land surrounding the MFDS is primarily mixed woodlands and open farmland.  A 
number of residences, farms and some small commercial establishment are located on 
roadways near the site.  The region around the site is best characterized as a rural, 
undeveloped area distinguished by low-density housing and rugged topography.  The Maxey 
Flats region has a public water supply system that is operated by the Fleming County Water 
Association.   The limited employment base of the area, along with the limited roadway and 
utilities access, makes large-scale economic expansion in this region unlikely.  Future land 
use can be expected to follow the same historical patterns for the area:  small family farms, 

 8
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crop raising, logging activities and moderate growth in population. 
 
Pursuant to the Consent Decree, during the IRP the Settling Defendants purchased additional 
land consisting of 197 acres surrounding the site. The additional land was added to the 
Buffer Zone to form the currently held 464 acres by the Commonwealth.  Access to the 
Buffer Zone is restricted and monitored and maintained by the Commonwealth.   
 
The perennial streams at the base of the plateau, outside of the MFDS Buffer Zone, are used 
as freshwater supplies for livestock raised in the valleys.  Fox Creek is also used for light 
recreational fishing.  The Licking River is used both for recreational purposes and as a 
source of public drinking water through municipal water systems upstream and downstream 
of Maxey Flats.  The nearest municipal water intake downstream of the MFDS on the 
Licking River is located approximately 54 miles from the site. 

 
History of Contamination 

 
In January 1963, the Commonwealth of Kentucky issued a license to Nuclear Engineering 
Company, Inc. (NECO) for the disposal of solid by-product, source and special nuclear 
material on a 252-acre tract now known as MFDS. From May 1963 through December 1977, 
NECO managed and operated the disposal of an estimated 4,750,000 cubic feet of low-level 
radioactive waste (LLRW) at the Site.  Environmental monitoring in 1972 by the 
Commonwealth revealed possible migration of radionuclides from the Restricted Area.   A 
special study was performed by the Commonwealth in 1974 that confirmed that tritium and 
other radioactive contaminants were migrating out of the trenches and that some radioactive 
material had migrated into unrestricted areas.   In 1977, it was determined that leachate was 
migrating through the subsurface geology and NECO was ordered to cease the receipt and 
burial of radioactive waste.  NECO’s license was transferred back to the Commonwealth 
Department of Natural Resources and Environmental Protection in 1979, when the 
Commonwealth hired independent contractors to assist in stabilization and maintenance 
activities for the 27-acre trench disposal area.   
 
From 1973 through April 1986, an evaporator was operated at the Site as a means of 
managing the large volume of water infiltrating the disposal trenches as well as waste water 
generated by on-site activities.  The evaporator processed over 6,000,000 gallons of liquids 
during its operation and the evaporator concentrates were disposed of on-site. 
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Initial Response 
 

From 1983 to 1986, MFDS was in the process of being listed on EPA’s National Priorities 
List (NPL) at the request of the Commonwealth.   In 1986, the listing was finalized and EPA 
issued general notice letters to 832 Potentially Responsible Parties (PRPs) informing them of 
their potential liability with respect to site contamination.  In March 1987, 82 PRPs signed 
an Administrative Order by Consent to perform the Remedial Investigation and Feasibility 
Study (RI/FS).   

 
In December 1989, EPA initiated an Emergency Response Action at Maxey Flats due to an 
imminent threat to public health, welfare, and the environment posed by the potential release 
of liquids stored in on-site storage tanks.  EPA installed heaters in the tank farm building to 
prevent freezing and possible rupturing and installed additional storage capacity on-site.  
EPA also solidified 286,000 gallons of radioactive liquids stored in the tanks and on the floor 
of the tank building.  These 216 solidified blocks were buried in newly constructed trenches 
within the Restricted Area. 

 
Basis for Action 
 

The MFDS has approximately 4.75 million cubic feet of low level radioactive waste buried 
onsite.  Radionuclides and non-radionuclides have been found in ground water, soil and 
surface water at the Site. Tritium is the most abundant and most mobile of the indicator 
contaminants and has therefore been identified as the primary contaminant of concern.  
Indicator contaminants identified in the ROD (page 58) are listed in Table III-2.   



 

 11

 
TABLE III -2 

INDICATOR CONTAMINANTS 
 
 

Radionuclides Non-Radionuclides 

  
Hydrogen-3 (Tritium) 
 

Arsenic 

Carbon-14 
 

Benzene 

Cobalt-60 
 

Bis (2-Ethylhexyl) Phthalate 

Strontium-90 
 

Chlorobenzene 

Technetium-99 Chloroform 
 

Iodine-129 
 

1, 2-Dichloroethane 

Cesium-137 
 

Lead 

Radium-226 Nickel 
 

Thorium-232 Toluene 
 

Plutonium-238 Trichloroethylene 
 

Plutonium-239 Vinyl Chloride 
 

Americium-241 
 

 

 
An assessment of site risks was performed using existing site data and information gathered 
during the remedial investigation.  The risk assessment evaluated the contaminant sources 
and exposure pathways posing the greatest potential threat to human health and the 
environment.  The ground water pathway was determined to be the pathway with the highest 
potential risk.  It was also demonstrated that if left uncontrolled, individuals might 
unintentionally become exposed to radionuclide and non-radionuclide contaminants at 
unacceptable levels.    
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IV . Remedial Actions 
 

Remedy Selection 
 

The remedy selected at the MFDS is natural stabilization, which will allow the materials in 
the trenches to subside naturally to a stable condition prior to installation of a final 
engineered cap.  The major components of the selected remedy include: 
 

• Excavation of additional on-site disposal trenches for disposal of site debris and 
solidified leachate; 

• Demolition and on-site disposal of site structures; 
• Extraction, solidification, and on-site disposal of approximately three million gallons 

of trench leachate; 
• Installation of an initial cap consisting of clay and a synthetic liner; 
• Re-contouring of capped disposal area to enhance management of surface water 

runon and runoff; 
• Installation of a ground water flow barrier, if necessary; 
• Installation of an infiltration monitoring system to continuously verify remedy 

performance and detect the accumulation of leachate in disposal trenches; 
• Monitoring of ground water, surface water, air, selected environmental indicators, 

and rates of subsidence; 
• Procurement of a buffer zone adjacent to the existing site property boundary, 

estimated to range from 200 to 400 acres, for the purposes of preventing 
deforestation of the hillslopes or other activities which would accelerate hillslope 
erosion and affect the integrity of the selected remedy, and providing frequent and 
unrestricted access to areas adjacent to the site to allow monitoring; 

• Installation of a multi-layer engineered soil cap with synthetic liner after natural 
subsidence process is complete; 

• Five-year reviews to evaluate the protectiveness of the remedy and to ensure the 
selected remedy is achieving the necessary remedial action objectives; and  

• Institutional controls to restrict the use of the MFDS and to ensure monitoring and 
maintenance in perpetuity.  

 
 
The remedy was divided into four phases:  the Initial Closure Period, the Interim 
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Maintenance Period, the Final Closure Period, and the Custodial Maintenance Period.  This 
remedy selection in the ROD led to the division of the remedy, as defined in the Consent 
Decree/Statement of Work, into the Initial Remedial Phase (IRP), which incorporates the 
activities described as the Initial Closure Period, and the Balance of the Remedial Phase 
(BoRP), which incorporates the activities described as the Interim Maintenance Period and 
the Final Closure Period. The final phase of the project, termed the Custodial Maintenance 
Period in the ROD, is called the Institutional Control Period (ICP) that includes continued 
monitoring for 100 years followed by the Post-ICP, which will allow for monitoring in 
perpetuity.  
 
The Remedial Action Objectives in the ROD are: 
 

• Minimize the infiltration of rainwater and ground water into the trench areas and 
migration from the trenches; 

• Stabilize the site such that an engineered cap that will require minimal care and 
maintenance over the long term can be placed over the trench disposal area; 

• Minimize the mobility of trench contaminants by extracting trench leachate, to the 
extent practicable; 

• Promote site drainage and minimize potential for erosion to protect against natural 
degradation; 

• Implement institutional controls to permanently prevent unrestricted use of the site; 
• Implement a site performance and environmental monitoring program. 

 
The objectives were expanded upon in Section II of the Statement of Work (SOW) to the 
Consent Decree. The first ROD remedial action objective was expanded to include the following 
components: 

 
• Prevent or mitigate the continued release of hazardous substances, pollutants 

and contaminants from the Site to underlying bedrock formations and ground 
water aquifers; 

 
• Prevent or mitigate the continued release of hazardous substances, pollutants 

and contaminants from the Site to surface water bodies and sediments; 
 

• Reduce the risks to human health associated with direct contact with 
hazardous substances, pollutants or contaminants within the Site; 
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• Eliminate or reduce the risks to human health from inhalation of hazardous 
substances, pollutants or contaminants from the Site; 

 
• Eliminate or minimize the threat posed to human health and the environment 

from current and potential migration of hazardous substances from the Site in 
the surface water, ground water, and subsurface and surface soil and rock; 

 
• Minimize the infiltration of rainwater and ground water into the trench areas 

and migration from the trenches; 
 
The SOW clarified the second ROD RA objective by adding use of natural 
stabilization of the trench area in preparation for the final cap, as the SOW objective 
reads: 

 
• Allow natural stabilization of the Site to provide a foundation for a final cap 

over the trench disposal area that will require minimal care and maintenance 
over the long term; 

 
The other four ROD RA objectives remained essentially the same in the CD/SOW. 
The SOW did add that the extracted leachate would be solidified in earth mounded 
concrete (EMC) bunkers. 

   
Remedy Implementation 

 
Initial Remedial Phase Remedial Action 
 
The objectives of the IRP RA were met through two construction phases: Leachate/Removal 
Disposal (LR/D) and Remaining Work (RW).  These activities were completed by the SPPs 
in 2003.  The Commonwealth performed the environmental monitoring and maintenance 
throughout the IRP.  The LR/D RA phase included the following activities: 
 

• Removing leachate from the trenches by pumping from specified sumps; 
 
• Conveying removed leachate to field collection tanks (FCTs); 
 
• Transferring the leachate from the FCTs to leachate storage tanks where the 

leachate was confirmed to be Class A (NRC 10 CDR 61 Class A, B, C) waste 
and sample process control tests were performed to confirm the proper 
leachate-to-cement ratio; 
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• Metering leachate from the storage tanks and cement from a storage silo into 
a transit mix truck for mixing; and 

 
• Transferring leachate-cement mixture (grout) to the EMC bunkers where the 

mixture solidified. 
 

A few RW RA activities (building demolition, southeast cap construction, and east detention 
basin) were performed during LR/D to expedite IRP completion.  The RW RA phase 
included the following activities:   

 
• Demolition of buildings and on-site disposal of debris; 
 
• Construction of a geomembrane cap which directs storm water away from 

disposal trenches to the East Detention Basin (EDB) and minimizes storm 
water infiltration into the trenches; 

 
• Enlarging the EDB to accommodate a range of storm events including the 

100-year, 24-hour storm event.  The EDB contains storm water from the cap 
area (geomembrane lined area) and directs the water in a controlled manner 
to the East Main Drainage Channel.  Storm water is released from the EDB at 
rates below the pre-development condition at the site; 

 
• Construction of a geomembrane and soil cover cap in the southeastern corner 

of the site immediately outside of the restricted area to prevent infiltration of 
rainwater into the subsurface near several disposal trenches; 

 
• Modifying/constructing the perimeter drainage channels to direct storm water 

to the EDB; and  
 

• Construction of erosion monuments along the East Main Drainage Channel 
(EMDC). 
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Commonwealth IRP Activities 
 
During the IRP, the Commonwealth performed the following activities: 
 

• Acquisition of the additional Buffer Zone property; 
• Buffer zone building demolition; 
• Acquiring Deed Restrictions for the entire Maxey Flats Site; 
• Environmental monitoring; and 
• Continued Site maintenance. 
 

Balance of the Remedial Phase (BoRP) Remedial Action 
 

The BoRP is divided into the Interim Maintenance Period (IMP), currently on-going since 
2003, and the Final Closure Period (FCP).  The Commonwealth is responsible for 
implementation of the BoRP.  The primary objective of the IMP is to allow the trenches to 
stabilize by natural subsidence.  During this period, the following activities are also required: 

 
• IRP Cap maintenance and replacement as necessary; 
• Trench leachate management and monitoring; 
• Subsidence monitoring, periodic surveys, and repairs as necessary; 
• Erosion evaluation in channels along the hillslopes; 
• General Site maintenance; 
• Stream monitoring; 
• Alluvial well monitoring; 
• Data collection, analysis and reporting to EPA; 
• Maintenance of site drainage and erosion control features; and 
• Waste burial. 

 
 The activities required during the IMP are ongoing.  The costs associated with these 

activities are provided in Table IV-1, IMP Costs.  As noted in the previous five-year review, 
these costs are expected to increase with geomembrane liner deterioration over time and will 
be significantly increased in years where the replacement of the exposed geomembrane is 
required. Moving to the FCP and installation of a final cap will supersede the requirement to 
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replace the exposed geomembrane of the Interim Cap and therefore impact the expected 
operational cost related thereto. In addition, once it has been demonstrated that the FCP 
performance standards have been achieved, a decrease in the required monitoring (locations 
and frequency) may help decrease overall costs.  In comparison to cost incurred the first five 
years of the IMP (years 2003-2007), the past five-year period (2007-2011) totals show a 
reduction in overall costs by greater than 12 percent, including the special maintenance 
projects that were not accounted for in the previous Five-Year Review. 

 

TABLE IV – 1 
Annual IMP Costs 

 
 2007 2008 2009 2010 2011 Totals 
   
Payroll/Personnel 
Expenses 

363,100 370,920 312,900 319,176 320,104 1,686,200

Operating Expenses 72,200 79,300 51,200 53,871 51,000 307,571
USGS 57,796 49,680 51,500 15,254 8,100 182,330
Maintenance 
Projects 

- - 16,508 22,342 52,422 91,272

 493,096 499,900 432,108 410,643 431,626 2,267,373 
 
Operations and Maintenance /Institutional Control Period  
 
Following completion of the BoRP when the Remedial Action has been fully performed and 
the Performance Standards have been achieved, the Commonwealth will then be responsible 
for the Custodial Maintenance Period, or Institutional Control Period (ICP).  The ICP shall 
be conducted for 100 years following EPA issuance of the Certification of Completion of the 
Remedial Action.  The Post-Institutional Control Period will follow the ICP with the 
necessary operations and maintenance activities to be performed in perpetuity. 
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V. Progress Since the Last Five-Year Review 

 
 Protectiveness Statement from 2007 Five-Year Review 
 

The selected remedy at the MFDS is expected to be protective of human health and 
the environment at the conclusion of the RA, and in the interim; exposure pathways 
that could result in unacceptable risks are being controlled (page 40). 

 
 Deficiencies 

 
 No deficiencies were noted during the second five-year review. 

 
 Recommendations and Required Actions 

 
No recommendations or required actions were needed based on the second five-year 
review.   

 
Other comments 
 

During the second five-year review, the need to process an Explanation of 
Significant Differences (ESD) was identified to address decisions made during the 
IRP and the IMP that are different from the specific requirements of the ROD.  The 
ESD would address three specific points from the ROD: (1) installation of an 
infiltration monitoring system to continuously verify remedy performance and detect 
the accumulation of leachate in disposal trenches; (2) using a tiered approach to 
sampling and analysis for compounds other than tritium; and (3) determining no 
horizontal flow barrier other than the North Channel, as constructed, is necessary.   
 
(1) The ROD required the installation of an infiltration monitoring system to 
continuously verify remedy performance and detect the accumulation of leachate in 
disposal trenches.   Continuous water level monitors were installed in eighty-three 
sumps during the IRP.  Due to extensive malfunctions and accuracy concerns, the 
electronic water level monitors were discontinued from use and only manual 
measurements are being used.  The Commonwealth documented this change in a 
Technical Change submitted to and approved by EPA.  
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(2) The ROD identified indicator contaminants of concern as listed on Table III-
2.  Based on the Commonwealth’s collection of historical data and data obtained 
during the IRP, the configuration of the site, the mobility of tritium and the use of 
realistic exposure pathways, it was determined that compliance testing and 
monitoring related to source control should focus on water borne pathways (surface 
water and groundwater) for tritium.  It was agreed that analysis for other 
contaminants will not occur unless any annual average concentration of tritium 
exceeds 50% of the screening assessment (20pCi/ml or 100 pCi/ml, as applicable) 
during the previous five years.   
 
(3) The ROD also required the installation of a ground water flow barrier, if 
necessary.   Hydrogeologic evaluations of Maxey Flats indicate that ground water 
movement through the rock strata into the disposal trenches may be negligible.  
Regardless, the potential pathway for ground water flow into the trenches through the 
narrow neck at the north side of Maxey Flats where the trench area is connected to 
the main portion of the Maxey Plateau was partially eliminated during IRP 
Construction through construction of the North Channel.  A review of the monitoring 
data revealed little change in leachate levels in the sumps and a site wide change 
from the exterior to the interior is not present, confirming that no Horizontal Flow 
Barrier other than the North Channel will be required.   
 
The second five-year review report also noted that subsidence in the trenches has 
been significantly lower than originally anticipated.  The end of the Interim 
Maintenance Period (IMP) and the beginning of the Final Closure Period (FCP) is 
defined as the time when subsidence of the trenches has nearly ceased and final cap 
installation can begin.  EPA was to confer with the Commonwealth of Kentucky to 
determine when the Final Closure Period should begin. 

 
Subsequent to the 2007 Five Year Review: 
 
In support of the ESD and pursuant to Section 10.2 of the ROD, a statistical analysis of the 
leachate level monitoring data was performed and is further explained in Section VI of this 
report. The conclusions of this Horizontal Flow Barrier evaluation were consistent with 
those in the second Five Year Review that a Horizontal Flow barrier is not needed based on 
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the leachate monitoring data. This information will be included in an ESD subsequent to the 
completion of this Five Year Review. EPA still plans to address the discontinuance of the 
continuous level monitors in the ESD as well. 

 
As stated in the ROD, “Risks associated with the MFDS are primarily due to potential 
exposure to radionuclides rather than the very low concentrations of chemical constituents 
detected at the site” (page 110). The Commonwealth’s IMP Work Plan, Appendix C, the 
Performance Standard and Verification Plan, states that analysis for other contaminants will 
not occur unless any annual average concentration of tritium exceeds 50% of the screening 
assessment (20 pCi/ml or 100 pCi/ml as applicable) during the previous five years.  Based on 
the third Five Year review, the annual average tritium concentrations from one sampling 
location (out of eight locations) exceeded the 50% of the screening assessment and therefore 
triggers the collection of additional analytical data, including radionuclides other than tritium 
and some volatile organic compounds. Inclusion of this tiered sampling approach in the ESD 
will be evaluated again following review of the sampling data. 
 
Pursuant to the statements in the previous Five-Year Review, the Commonwealth and EPA 
have had numerous discussions and meetings relative to subsidence completion and initiation 
of the FCP.  The Commonwealth has appropriated additional funding to implement the FCP 
(in addition to the trust accounts established pursuant to the Consent Decree) and, 
subsequent to the completion of this Five-Year Review, plans to provide documentation to 
EPA demonstrating that the trench stabilization criteria have been achieved. EPA’s written 
approval of the Commonwealth’s submission of meeting the trench stabilization criteria will 
initiate the FCP. 
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VI. Third Five-Year Review Process 
 
Administrative Components 

 
The Commonwealth of Kentucky, the Settling Federal Agencies and the Settling Private 
Parties were notified of the initiation of the third Five-Year Review in fall 2011.  The MFDS 
Five-Year Review team was led by Pam Scully of EPA, Remedial Project Manager (RPM) 
for the MFDS and included members of the EPA Regional Technical Services staff with 
expertise in hydrology and radiation risk assessment.  The Commonwealth of Kentucky and 
the Settling Private Parties Project Coordinator participated in the review.   
 
From October 2011 through August 2012, the review team established the review schedule 
whose components included: 

 
• Community involvement; 
• Document review; 
• Data review; 
• Site inspection; 
• Local interviews; and 
• Five-year Review report development and review. 
 

The Five-Year Review Report completion was scheduled for September 2012. 
 

Community Involvement 
 

Activities to involve the community in the five-year review were initiated with notification 
of the upcoming five-year review in the local papers in March and April, 2012.   A notice 
was sent to six local area newspapers (see Attachments 1 and 2) that a five-year review was 
to be performed.  The Maxey Flats Concerned Citizens Group disbanded during the IRP after 
having the longest standing Technical Assistance Grant (TAG) and reported to be happy 
with the progress of the remedial action. During this past five-year review period, EPA RPM 
Pam Scully learned that the former secretary, Nancy Powell, had passed away.  The former 
President of the Maxey Flats Concerned Citizens Group, Ed Story, reportedly still works for 
the local college in Maysville, Kentucky, but was unavailable for comment. EPA  contacted 
the local emergency management personnel for an interview, which is included in 
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Attachment 8D.  The Commonwealth plans to continue their Public Open House biannually 
and has tentatively planned the next one for the fall of 2012.   

 
After the Five-Year Review is signed by the Superfund Division Director, a notice will be 
sent to the same area newspapers that announced that the Five-Year Review report for the 
MFDS is complete and that the results of the review and the report are available to the public 
at the Fleming County Public Library and EPA Region 4 office. 
 

Document Review 
 

This five-year review consisted of a review of relevant documents, including the O&M 
records and monitoring data at the MFDS.  Specifically, the following documents were 
reviewed during this five-year review: 

 
Maxey Flats Record of Decision  
Maxey Flats Consent Decree and Statement of Work, Civil Action 95-58  
Commonwealth of Kentucky Interim Maintenance Work Plan and appendices 
     Appendix A, Health and Safety Plan 
     Appendix B, Operations and Maintenance Requirements Summary 
     Appendix C, Performance Standards Verification Plan 

 

Commonwealth of Kentucky Annual Report 2007  
Commonwealth of Kentucky Semi-Annual Report 2008  
Commonwealth of Kentucky Annual Report 2008  
Commonwealth of Kentucky Semi-Annual Report 2009  
Commonwealth of Kentucky Annual Report 2009  
Commonwealth of Kentucky Semi-Annual Report 2010  
Commonwealth of Kentucky Annual Report 2010  
Commonwealth of Kentucky Semi-Annual Report 2011  
Commonwealth of Kentucky Annual Report 2011  
IRP Remedial Action Construction Report  
First Five-Year Review Report for MFDS, September 2002  
Second Five-Year Review Report for MFDS, September 2007  
Remedial Investigation Report  
Feasibility Study Report  
Maxey Flats Nuclear Disposal Site Summary Reports Years 2007 through 2011,  
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(Commonwealth Cabinet for Health and Family Services) 
Institutional Control Documents  
Horizontal Flow Barrier Evaluation, June 2012  
 

Data Review 
 

The data review included the data collected and reported by the Commonwealth of Kentucky 
Division of Waste Management pursuant to the IMP Work Plan.  The findings from these data 
all collected pursuant to the IMP Work Plan, have been divided into two sections: (A) Physical 
Conditions and (B) Contaminant Monitoring.   The Physical Conditions include (1) Erosion 
Monitoring of the Drainage Channels; (2) Interim Cap Maintenance (including subsidence 
monitoring); (3) Leachate Level Monitoring; and (4) EDB Discharge Flow Monitoring.   The 
Contaminant Monitoring includes (1) Surface Water Sampling; (2) Alluvial Well Sampling; and 
(3) Drainage Channel Sampling.  In addition to the documents reviewed as listed above, 
additional tables and figures have been prepared as part of this review and are included in 
attachments to this report as referenced herein.   

 
A. Physical Conditions 

 
1. Erosion Monitoring 
 
The erosion monitoring program monitors the East Main Drainage Channel (EMDC), the 
South Drainage Channel and the West Drainage Channel.   
 
The EMDC extends from the outlet of the East Detention Basin (EDB) to its confluence with 
No-Name Creek.  As part of the IRP design, all storm water from the cap area was routed to 
the EDB.  As a result, no storm water runoff from the cap flows down the South or West 
drainage channels. During the IRP, twenty-two fixed monuments (eleven cross sections) 
were installed in the EMDC and surveyed to establish baseline conditions.   
 
Pursuant to the IMP Work Plan, the Commonwealth continued erosion monitoring in the 
EMDC semi-annually by collecting cross-sectional measurements for screening purposes 
using standard USGS methodology for years 2007 through 2011 during the spring and the 
fall. Beginning in the fall of 2010, the Commonwealth site personnel began to perform the 
erosion monitoring instead of the USGS staff that were used in previous IMP semi-annual 
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events. Also in 2010, a 25-year storm event occurred the first weekend in May. The rainfall 
event altered USGS screening cross section 3.5, which was later repaired, and affected the 
measurements in that cross section. In addition, USGS cross section 6.75 was reset due to 
fallen timbers and storm events. The Commonwealth removed the sediment and old channel 
liner and reused what was removed to improve the access road to sampling station 144. The 
repairs to the EMDC took approximately one month and site personnel required assistance 
from an excavation contractor and heavy equipment.  The fallen timbers presented an 
overhead hazard, restricted personnel access, restricted flow and re-directed flow from the 
center of the drain to the slopes which in turn, increased erosion.  
 
In the spring of 2011, both visual inspection and erosion measurements in the EMDC 
revealed evidence of substantial hillside erosion. The Commonwealth observed evidence of 
mass earth movement and a slump on the south bank that exceeded 100 feet horizontally and 
50 ft vertically. Multiple trees were also observed fallen from the steep east drain slopes into 
the drain floor. Repairs made to the channel in 2010 also included using a Master Logger to 
remove the fallen timbers from the drain floor and adjacent slopes. April 2011 was widely 
documented by local news sources to be the wettest April on record for Kentucky, and the 
year 2011 was the second wettest year on record. As a result, five USGS cross sections were 
impacted, and the necessary maintenance of the channel caused the baseline for those five 
cross sections to be re-established. The Commonwealth performed the necessary repairs in 
the EMDC and baseline for the impacted cross sections was re-established. Using an 
excavator, the Commonwealth removed more than 15 tons of slump material from the drain 
that restricted flow and personnel access.  
 
Cross-sectional areas of the EMDC using the USGS screening methodology data are 
provided in Attachment 3.A and 3.B. The graph in Attachment 3.A shows minimal erosion 
and deposition for each cross section over time except for those stations affected by the 2010 
and 2011 rainfall and subsequent erosion.  The longitudinal cross sections were also 
reviewed and are provided in Attachment 3.B. This centerline profile of the EMDC varies 
little over the review period with the exception of the 2011 data.   

 
As part of the five-year review, a statistical analysis of changes in the cross sectional areas 
was performed using the Student’s t Statistical evaluation. The student’s t evaluation for the 
EMDC using the USGS screening methodology data is provided as Attachment 3.C.  This 
statistical evaluation did not include the cross sections that had baselines reset based upon 
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the channel repairs (sections 3.5, 6.0, 6.5, 6.75) The other locations did not show any cross 
sectional change to be greater than 25% from baseline. The 25% change from baseline is an 
event marker to be used as an action level where one might expect to see major erosive 
conditions that would require further engineering evaluation.  The major erosion observed in 
the channel has been repaired and new cross sectional baselines established.   
   
To assure effective erosion monitoring during the fall of 2010 and both monitoring events of 
2011, the Commonwealth performed its erosion monitoring by collecting the cross sectional 
measurements using the USGS screening methodology and contracting a licensed surveyor 
to collect cross sections using the 22 survey monuments installed during the IRP. The survey 
data are provided in Attachment 3.D and maps of the cross sections are submitted by the 
Commonwealth in their annual reports. The three survey events in the EMDC are not enough 
to complete a statistical analysis this review period. When the surveyor performed their first 
survey, they had to reset monument 1A because it had been destroyed during the IRP 
construction. The baseline for cross section 1 has been reset to 2010 as shown in Attachment 
3.D. Based upon the repairs made to the channel, the 2011 fall event replaces the 2003 
baseline survey performed by the Settling Private Parties at IRP completion for cross 
sections 6 through 9 as noted in Attachment 3.D. Moving forward, the Commonwealth plans 
to collect only the semi-annual survey using the 22 survey monuments and 11 cross-sections 
pursuant to its IMP Work Plan PSVP. 
 
The South Drainage Channel, which no longer receives run-off from the Interim Cap, was 
inspected semi-annually. Monitoring involved specified cross sectional areas using the 
USGS manual leveling methodology for screenings.  Measurements and observations were 
to be collected a minimum of every five years.  The requirements for the South Drainage 
Channel also apply to the West Drainage Channel, which also does not receive any runoff 
from the IRP cap.  No major water erosion or mud/rock slides were evident in the South and 
West Drainage Channels during the years 2007-2009. The Commonwealth reported only 
minor evidence of erosion in the South and West Channels in 2010. The seasonal visual 
erosion monitoring of the south drain revealed a mud/rock slide occurred in 2011. The slide 
appeared to be the result of steep side slope slides and no evidence was observed that would 
indicate the IRP southeast cap runoff contributed to the slide. The Commonwealth collected 
cross sectional measurements using the USGS screening methodology in both the South and 
West channels during 2012. For the West Drainage Channel, the two previous screening 
events occurred in 2007 and 2001 and the data comparison of the cross sectional area is 
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provided in Table VI-1 below. For the South Drainage Channel, a comparison between the 
2012 and 2007 cross-sectional area is provided in Table VI-2. 
 
Based on the minimal erosion in both channels, the Commonwealth plans to submit a 
technical change removing the requirement for the USGS screening methodology but 
continue the semi-annual visual inspection and, if extreme conditions are observed, install 
survey monuments pursuant to the PSVP 

 
 

TABLE VI -1 
West Drainage Channel Area Comparison 

 
 

Cross Section 2001 Area 2007 Area 2012 Area 
1 245.75 245.74 259.23 
2 111.3 111.31 114.65 
3 244.88 244.88 253.73 
4 545.17 545.18 558.69 
5 207.81 205.05 215.1 
6 398.39 399.44 406.93 
7 91.94 91.94 92.7 
8 129.41 126.69 131 
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TABLE VI -2 
South Drainage Channel Area Comparison 

 
Cross Section 2007 Area 2012 Area 

1 256.68 256.23 
2 165.57 166.87 
3 157.17 165.16 

 
 

2. Interim Cap-Subsidence Area Monitoring 
 

During the IMP, the Commonwealth annually surveyed the subsidence monuments and 
monitoring locations installed during the IRP.  The Commonwealth also performed monthly 
subsidence inspections on the IRP cap.  Since the last five-year review, only three areas (see 
Attachments 4.A and 4.B) met the IMP Work Plan requirements for repair. During the 
previous five-year review period (2002-2007), only one area had been repaired (minor 
repair) and that area had previously been repaired during IRP construction.   
 
Attachment 4.B shows the subsidence monitoring points and their change from 2004 to 2011 
over the outline of the disposal trenches. A positive change indicates an increase in elevation 
since baseline; a negative means a decrease in elevation. This figure also shows the 
subsidence repairs performed since the last five-year review. Attachment 4.C shows the 
Subsidence Control Point elevations for 2004 through 2011. These data are also shown in a 
linear graph format in Attachment 4.D for the locations on the Interim Cap and show 
relatively flat lines.  
 
The average subsidence at the 36 monitoring points across the site since placement of the 
IRP cap until now is -0.11 feet.   The minimal variation in elevations shows that the disposal 
trenches are relatively stable.  This conclusion is also supported by the leachate level 
stability as explained in the next section.  During IRP construction, the trenches underwent 
passive compaction by use of heavy construction equipment and placement of approximately 
250,000 cubic yards of fill.  No notable subsidence was observed, nor were any significant 
changes in leachate levels observed as a result of subsidence, further indicating site 
stabilization.  From 1995 to date, site subsidence observed, both before and after IRP 
construction, was relatively minor and localized. 
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Appendix C of the IMP Work Plan requires collection of the subsidence data for evaluation 
of achievement of Trench Stabilization Criteria, which are to be reviewed and revised as 
necessary at the five-year review.  The following factors have been considered: (1) the 
number of past subsidence repairs; (2) at least 35 years post waste disposal (landfill open for 
disposal from 1963-1977); (3) increased exposure risk with exposed geomembrane; and (4) 
subsidence repairs over the last twelve years have been minor and localized.   Based on those 
factors, the trenches appear to have stabilized. 

  
 Interim Cap-Maintenance 

 
Based upon the Commonwealth’s annual liner inspection and routine maintenance activities, 
a total number of 406 liner defects have been identified and repaired through 2011, as shown 
in Attachment 4.E. A review of the number of defects by year does not reveal a steady 
increasing trend nor does it reveal a discernable pattern of defects across the liner. 
 
Pursuant to the IMP Work Plan, Appendix D, Operations and Maintenance Requirements 
Summary, an independent liner inspection was performed as part of this five-year review. 
This report is included in Attachment 4.F.  The results of that review are summarized below. 
Based on carbon black content and tensile strength testing, the liner has not degraded and 
does not need replacement at this time. However, one in five samples failed the peel and 
shear test, requiring that the seam be repaired and retested. Additionally, monitoring of 
subsurface projections, existing welds, tension in the cap, and ponding of water on and under 
the cap should be continued and if necessary, the cost-benefit of repairing these conditions 
should be considered in determining the operations and maintenance activities for the interim 
cap. 
 

3. Leachate Level Monitoring 
 
Sump leachate levels are collected for two primary purposes:  (1) detect recharge conditions 
that may require leachate management or liner maintenance, and (2) provide data for 
evaluation of possible horizontal flow barrier in addition to the North Channel installed 
during the IRP.  Leachate levels may also be used in evaluating subsidence as subsidence 
may affect localized water levels.  Leachate level data are included in Attachment 5.A. A 
graphic presentation of these data are provided in Attachments 5.B and 5.C.  
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Data analysis during this five-year review period supports the following conclusions: 
 

• The sumps have remained un-pumped for nearly 12 years. The largest geomembrane 
liner placement over the trenches was placed 9 years ago. 
 

• Leachate levels were relatively stable in the five years prior to IRP pumping. 
 

• The average change of leachate level from prepumping (1998-1997) to 2011 is -0.85 
ft. In other words, the average leachate elevation is still 0.85 feet below the pre-
pumping elevation. 

 
• The average change of leachate level increased only 0.13 ft. since the last EPA Five-

Year Review (which included data through 2006). 
 

• The site-wide leachate level average, excluding sump 7-4, changed only 0.08 ft from 
2006 to 2011. 

 
• 87 % (72 out of 83 sumps) changed less than 0.5 ft since 2003. 

 
• 98 % of the 83 sumps show relatively stable elevations in the last five years or more. 

 
• 99% of the elevations of the bottoms of the sumps (point of resistance) changed since 

2003, the greatest change being a 2.99 feet higher elevation, the average being an 
elevation increase of 0.29 feet. The basis for the sump bottom changes is unknown. 

 
• The 2011 average leachate elevation is only 0.2 feet higher than baseline (2003). 

 
• Only one sump (7-4) has used 70% of its freeboard (available sump column from 

baseline elevation to top of casing elevation). The next closest sumps have used only 
12% and 17% of their freeboard (46-2 and 46-1, respectively). The remaining 80 
sumps have over 88% of their freeboard available. 

 
• Approximately 87% of the sumps elevations remain below pre-pumping elevations. 

Only three sumps exhibit a loss of freeboard greater than 10%.  
 
Based on the data analysis and an understanding of the limitations of these data, leachate 
levels have generally recovered and remain below pre-pumping levels and have nearly 
stabilized, as shown in Attachments 5.B and 5.C. Based on the requirement for Horizontal 
Flow Barrier analysis established in the Commonwealth’s IMP Work Plan and approved by 
EPA, these data do not evidence a rise in leachate levels from the exterior of the site to the 
interior.  
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The ROD required (page 135) a statistical analysis be performed in reviewing leachate level 
data and evaluating the need for installation of a horizontal flow barrier. The statistical 
analysis performed in 2012 included a categorization of sumps based on water level trends. 
These trends were fit to Theis recovery curves. Residuals from these curves were also 
analyzed. The results from this analysis were considered to by highly statistically significant. 
The rate of change for the leachate levels tended to be slow (typically from 0.01 less than 0.1 
feet per year). The rates show a decreasing trend and that trend is predicted to continue. 
Statistically, the system is capable of detecting small changes in leachate levels.  
Nevertheless, the increases and decreases detected do not appear to indicate the presence of 
significant horizontal infiltration at any point in the monitoring system.  The conclusions of 
the Statistical Analysis support the overall conclusion that a horizontal flow barrier is not 
needed based on the requirements set forth in the Record of Decision, Consent 
Decree/Statement of Work, and IMP Work Plan.   
 
A review of fracture studies performed at Maxey Flats, the slow recharge rate of sump 7-4, 
and the fact that the performance of sump 7-4 is unique confirm that water level changes 
observed in sump 7-4 are not indicative of significant horizontal recharge at the site. A loss 
of freeboard comparison to liner maintenance and site topography is included in Attachment 
5.D. No other sump depicted nearly as much change in freeboard use percentage as 7-4. The 
freeboard comparison table is included in Attachment 5.E. 
 
A pattern of significant horizontal recharge is not evident based upon a review of these data. 
Leachate levels that have increased were random across the site and were not located at the 
edges of the liner. When one particular sump may have increased, neighboring sumps did not 
exhibit similar level changes indicating a lack of connectivity within the trenches. The few 
sumps that had any increase were dispersed throughout the site. Localized areas of leachate 
elevation increases that may be present either now or in the future, may require increased 
monitoring by the Commonwealth and with ultimate incorporation into their Leachate 
Management plan. Of course, a review of any sump demonstrating an unexpected, sudden 
and localized increase in levels should include a maintenance review, including liner 
integrity and associated repairs, pursuant to the Commonwealth’s IMP Work Plan. 

 
 

Pursuant to the Commonwealth’s IMP Work Plan, potentiometric surface maps that utilize 
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leachate levels from the trench sumps and water elevations in perimeter wells are prepared 
annually and submitted in its annual report to EPA. In December 2011, the Commonwealth 
submitted a Technical Change request to EPA to eliminate preparation of the potentiometric 
surface maps as the Commonwealth has deemed these maps inconclusive. This technical 
change request is pending. Sump bottoms are generally completed in either the Lower Nancy 
formation or the more shallow Lower Marker Bed. Based upon the construction of these 
sumps, the water levels measured in the sumps are not ideal for creating a surface map of the 
leachate. In any case, a review of the Commonwealth’s maps confirm what was reported in 
the RI and ROD that a leachate mound is likely present towards the center of the site and the 
water level decreases as it approaches the perimeter.  

 
4. EDB Discharge Flow Monitoring 
 

Pursuant to the ROD and IRP Design, discharge from the East Detention Basin should be 
released to the East Main Drainage Channel at a rate not to exceed predevelopment flow 
conditions.  Following storm events exceeding 2.8 inches rainfall in 24 hours (2-year storm 
event or greater), the Commonwealth is required to collect recordings and report findings.  
These results are then evaluated by comparing the actual EDB outflow rates and rainfall to 
the predicted flow rate/rainfall curve used in the outfall design (included in Appendix E of 
Appendix C of the IMP Work Plan).   If this screening comparison shows flow rates above 
predevelopment levels, then the design model (SEDCAD version 4.0) must be run to 
evaluate actual hydrographic conditions. The following table presents the design flows for 
defined storm events. 
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Table VI-3 
Storm Event Flow Comparison 

24-hour Storm 
Event (years) 

Rainfall in a 24-hour 
period (inches) (1) 

Pre-IRP EDB 
discharge Flow (cfs)(2) 

Post IRP EDB Design 
Discharge Flow (cfs) (2) 

2 2.87 48 11 
10 4.2 86 24 
25 4.9 118 32 
100 5.8 146 44 
Notes: 
(1) – Design Analysis Report, IT Corporation, April 2001, Sheet 8 of 15. 
(2) – PSVP, Interim Maintenance Period Work Plan, Appendix C, Commonwealth of Kentucky, March 2003. 

 
 
During this five-year review period, only one storm event that met the criteria was reported 
by the Commonwealth. The data from that event are provided in Table VI-4 below. 

 

Table VI-4 
Reported Storm Events 2007-2011 

Date of Storm Event 24-hour Maximum 
Rainfall Interval 

Accumulated 
Rainfall for the Rain 
Interval 

Peak Flow During 
Storm Events (CFS) 

May 2, 2010 2MAY10 begin 0315 
hours, End 3MAY10 
at 0130 hours 

5.39 Inches 22.7 cfs  

 
The May 2, 2010 storm event rainfall amount of 5.39 inches was between the criteria for a 
25-year and 100-year storm event of 4.9 and 5.8 inches, respectively.  In comparing the peak 
flow from the May 2010 event of 22.7 cubic feet per seconds (cfs) out of the EDB with the 
predevelopment flow rates the basin and outfall were designed for, 32 cfs for a 25-year storm 
event and 44 cfs for a 100-year storm event, the actual flow from the EDB was below the 
design criteria. Therefore it was not necessary for the Commonwealth to run the design 
model (SEDCAD Version 4.0) pursuant to the IMP Work Plan PSVP. 



 

33 

 
Although the only storm event during the past five years that met the reporting criteria 
occurred in 2010, the amount of total rainfall during 2011 affected the East Main Drainage 
Channel (EMDC) as discussed previously in Section III. A.1, Erosion Monitoring. The 
Annual Rainfall by year at the site is provided in Table VI-5 below. 
 

Table VI-5 
Annual Rainfall at Maxey Flats Disposal Site 

 
Year 

Annual Rainfall 
(inches) 

2007 31.63
2008 39.07
2009 
2010 
2011 

45.52
41.85
54.24

 
B. Contaminant Monitoring  

1. Surface Water Sampling Subject to Drinking Water Standard (4 mrem/yr) 
 
Surface water samples were collected in drainage channels and streams both inside and 
outside the site boundary, at locations 106, 122C, 103E, 102D (REI) and background 
location 122A. 
 
Based on the Commonwealth’s collection of historical data and data obtained during the 
IRP, the configuration of the site, the mobility of tritium, and the use of realistic exposure 
pathways, compliance testing and monitoring related to source control focuses on water 
borne pathways for tritium.  Tritium is the most mobile and easily detectable contaminant at 
the site.  Other radiological and chemical contaminants have not been historically detected in 
soils, groundwater, and surface water unless tritium activities approach action levels.  Data 
relating to the activities of radiological contaminants in different media can be found in 
Radiation Health Branch historical annual reports and the Remedial Investigation Report 
(Ebasco, 1989).  As the license administrator, Radiation Health Branch collects radiological 
data in addition to tritium. Although outside of the CERCLA reporting requirements, EPA 
reviews these data annually. 
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The IMP Work Plan (Appendix C, PSVP, Figure 13) specifies that sampling and analysis for 
other contaminants will not occur unless any annual average tritium concentration exceeds 
50% of the screening assessment (20 pCi/ml) during the previous five years. None of the 
surface water sampling locations monitored for the drinking water standards exceeded 50% 
of the screening assessment for tritium (dose derived equivalent concentration). 
 
Locations 106, 122C, and 103E are within the perennial streams in the buffer zone area.  
Location 103 E is in Drip Springs Creek, 106 in No Name Creek, and 122C in Rock Lick 
Creek (See Figure A.1).  Access to these streams within the buffer zone will be limited in 
perpetuity.  This action precludes members of the public from being continuously exposed to 
radionuclides within the buffer zone. 
 
Location 102D is outside of the buffer zone and after confluence of the three creeks 
surrounding the site.  This location serves as the point of compliance for the 4 mrem/yr 
drinking water standard since it monitors exposure to the reasonably exposed individual 
(REI).  
 
Location 122A is upstream of the confluence of No Name Creek with Rock Lick Creek and 
provides a background measurement. 
 
Attachment 6.A.1 shows the annual average tritium concentrations from baseline (2001) 
through 2011 and the monitoring points location on the aerial map. Graphs for each sampling 
location are included in Attachments 6.A.2.1 through 6.A.2.5 and compare measured results 
to the 20 pCi/mL dose-derived annual average concentration for tritium (4 mrem/yr).  The 
dose limit for the Drinking Water Standard (4 mrem/yr annual average) is derived from an 
annual average tritium concentration of 20 pCi/mL, which is used as a screening level.  As 
shown in Figure A.1 and B.1, the annual average concentrations from baseline measurements 
through 2011 data were far below the 20 pCi/ml screening level. 
 
Over the last ten years of monitoring data for location 102D, the maximum tritium 
concentration was 0.93 pCi/ml in 2007. The average concentration over this period is 0.72 
pCi/ml. The screening limit of 20 pCi/ml is over two orders of magnitude greater than the 
maximum concentration of 102D. These data are likely too low to trend accurately. Data 
from upstream locations such as 103E and 106 exhibit clear downward trends. 
The second five-year review noted that pursuant to the IMP Work Plan and based upon the 
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tritium concentrations over the past five years, location 106 could be dropped from the 
monitoring program and surface water sampling could be decreased to quarterly at four 
locations: 102D, 122A, 122C, and 103E. The Commonwealth chose not to implement the 
reduction in sampling and analysis. 
 

2. Surface Water Sampling at Locations Subject to 25mrem/yr Standard 

  Compliance with the 25 mrem/yr standard (Section 18 of 902 KAR 100:022) is to be based 
on combined doses from air, water, drinking water and soil pathways.  At the completion of 
the IRP, the only viable exposure pathway was through surface water runoff.  The points of 
compliance with the 25 mrem/yr standard are at the drainage channels at the former licensed 
site boundary, measured at locations 107C, 143 and 144.  These locations were chosen to be 
conservative and to ensure early detection of releases from within the Site boundary. A 
concentration of 125 pCi/ml is the dose-derived concentration for continuous tritium 
exposure equivalent to 25 mrem/yr total effective dose equivalent.  The action level for these 
locations is 100 pCi/ml. 

 
 Attachment 6.B.1 shows annual average tritium concentrations for these locations and where 

they are on the aerial map. Individual graphs for these locations are included in Attachments 
6.B.2.1 through 6.B.2.3. 

 
 Average tritium concentration at location C107 during the IMP is 11.17 pCi/ml, which is an 

order of magnitude below the action level of 100 pCi/ml and data over the IMP exhibit a 
general downward trend. Tritium concentrations at location 143 also shows a downward 
trend and the concentrations are over three orders of magnitude under the screening limit of 
100 pCi/ml for tritium (IMP average concentration is 0.07 pCi/ml). Location 144 is closer to 
the restricted area and has higher tritium concentrations than the other two locations further 
downstream. The IMP average tritium concentration here is near 50 % of the screening level 
and exhibits more variability than the other locations. During this five-year review period, 
individual annual average tritium concentrations exceeded the 50% of the screening 
assessment level, which triggers the need for additional radionuclide, metal, and volatile 
organic analysis pursuant to the Commonwealth’s IMP Work Plan, Appendix C, 
Performance Standards Verification Plan.  

 
3. Alluvial Wells  
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The alluvial ground water within the Site boundary is treated as a potential source of 
drinking water under CERCLA. Fourteen alluvial wells were installed during the IRP to 
allow radionuclide monitoring or indicator contaminants.   Access to the alluvium within the 
buffer zone is controlled by the Commonwealth; therefore, these wells cannot be used as a 
drinking water source and do not represent a potential radiological dose. Based on tritium 
concentrations during the first five years of the IMP, which were inconsequential relative to 
the drinking water standard or any actionable site-specific criterion, radionuclide sampling 
was suspended in the following eight alluvial wells: AW-3, 4, 5, 8, 9, 13, 14, 15 and Alt-1. 
In the PSVP, the four locations listed below were chosen to be monitored quarterly for two 
years of the IMP (2004 and 2005) and annually thereafter. These locations were selected due 
to their representation of hydraulic communication with the surrounding creeks and they 
monitor the area between the site and the surface water monitoring locations. 
 

• AW-6 is representative of ground water leaving the buffer zone via Drip Springs 
Creek alluvium; 

 
• AW-7 is representative of ground water in the alluvium in No Name creek, 

downgradient from the East Main Drainage Channel; 
 

• AW-10 is representative of ground water in Rock Lick Creek alluvium, 
downgradient from the South Drainage Channel; and 

 
• AW-12 is representative of ground water leaving the buffer zone in Rock Lick 

Creek alluvium. 
 

During this five-year period, the Commonwealth sampled AW-6, AW-10 and AW12 on an 
annual basis. Based upon slightly higher tritium concentrations than the previously discussed 
wells,  AW-1 and AW-7 continued to be monitored on a quarterly basis. The sampling 
results are provided in Attachments 6.C.1 and 6.C.2. There were no exceedances of the 
tritium action level of 20 pCi/ml during the entire monitoring period.  The highest average 
tritium concentrations over the entire IMP (2004 through 2011) are for AW-7, 6.06 pCi/ml, 
and AW-1, 4.8 pCi/ml, which are still well below the screening concentration of 20 pCi/ml. 
Individual alluvial well locations are provided in Attachments 6.C.3.  
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4. Dose Evaluation 
 

Dose evaluations are required annually for the surface water and groundwater monitoring 
analysis results in accordance with Appendix D (Radiological Dose Calculation 
Methodology) of Appendix C (Performance Standards Verification Plan) of the approved 
IMP Work Plan.  The Dose evaluation is a two-step process, where the first step is an initial 
screening assessment comparing analytical results to the dose derived tritium concentrations 
for the 4 mrem/yr and 25 mrem/yr standards of 20 pCi/ml and 125 pCi/ml, respectively.    If 
annual average concentrations exceed the dose derived requirements, then the second step in 
the dose evaluation is performed, which includes accounting for actual water availability and 
actual occupancy using a then current and scientifically accepted method such as ICRP 30).  
Based on tritium concentrations to date, which have not exceeded the initial screening levels, 
only the first step of the dose evaluation has been performed. 

 
 

Site Inspection 
 
The EPA RPM performed a Site Inspection on April 10 and 11, 2012, accompanied by 
representatives of the Commonwealth of Kentucky and the Settling Private Parties. The inspection 
checklist is included in Attachment 7.A. Photographs of the inspection and collection of the liner 
samples for the independent liner inspection are included in Attachment 7.B. The purpose of the 
inspection was to assess the protectiveness of the remedy, including all barriers to restrict access and 
the integrity of the interim cap.  Institutional controls were evaluated by visiting the Fleming County 
Clerk’s office to review the property deed.  EPA and the Commonwealth confirmed that appropriate 
restrictions to the deed had been filed. A copy of the deed restrictions are included in Attachment 
7.C. 
 
No significant issues have been identified at any time regarding the interim cap or surface water 
drainage structures.  At one general site visit and O&M inspection during this review period, an 
angled pipe in the H-Flume from the East Detention Basin was observed to be missing its cap, 
allowing water to flow out the side of the H-Flume. The Commonwealth replaced the cap and the 
amount of flow out of this pipe was conservatively calculated. The flow amount, given the angle and 
volume, was negligible and would not affect the flow calculated from the outfall of the EDB. 
 
 



 

38 

During the inspection, the difficulty to make the extrusion welds adhere to the existing liner was 
discussed and the extrusion welds, both old and newer welds, were observed. Photos of deteriorating 
welds are included in the inspection photos in Attachment 7.B. The Commonwealth reports that 
scarifying the liner aids in adherence of the extrusion weld to the existing liner. Achieving a positive 
vacuum box test for the extrusion welds increases in difficulty based on the age of the liner. 
 
At various locations around the liner, a round imprint under the liner was observed as seen in the 
photographs. The liner inspection company collected GPS coordinates at three of these locations but 
a comparison to abandoned sump locations proved inconclusive. Information as to whether these 
under the liner protrusion are abandoned or dormant sumps will be investigated prior to final 
closure. The Commonwealth will continue to monitor these locations with respect to the interim cap. 
 
The institutional controls that are in place include prohibitions on the use of ground water, 
excavation activities, disturbance of the interim cap, and any other activities or actions that might 
interfere with the implemented remedy.  No activities were observed that would have violated the 
institutional controls.   
 
Interviews 
 
Interviews were conducted with various parties regarding the site during the site inspection on April 
10 and 11, 2012. Copies of the full interviews are included in Attachment 8. Although the Maxey 
Flats Concerned Citizens Group disbanded during the IRP, EPA RPM Pam Scully tried to contact 
former President of the Maxey Flats Concerned Citizens Group, Ed Story, but he could not be 
reached. 
 
Mr. Matthew McKinley, manager of the Radiation Health Branch under the division of Public 
Health for the Commonwealth of Kentucky, was interviewed on April 11, 2012. He reported he was 
fairly happy with where the project stood now but that the process had been difficult. He stated that 
the remedy has decreased the infiltration of water into the trenches and, “any decrease of infiltration 
is a positive thing.” McKinley suggested the project document discussions for future decision-
making and that reports and assessments produced should be more straight forward with less 
inferences so that “an uninvolved individual could follow and understand this complex project.” 
McKinley agreed Maxey Flats did not pose an unacceptable risk to human health and the 
environment at this time. 
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Mr. Scott Wilburn, the Commonwealth’s Environmental Control Supervisor for the Maxey Flats 
Project was interviewed. Mr. Wilburn expressed concerns that liner repairs are more expensive than 
anticipated, but had no other concerns relative to O&M at the site. Mr. Wilburn suggested that entry 
in the FCP [Final Closure Period] is warranted. 
 
Mr. Tom Stewart, an Environmental Technologist for the Maxey Flats Project, was interviewed. Mr. 
Steward noted problems with the cathodic protection system and difficulty in repairing the exposed 
liner. He also noted O&M cost savings resulting from changing vials from glass to plastic in the lab. 
 
Mr. Dwayne Price with Fleming County Emergency Management Systems was interviewed by 
phone on 21AUG12. Mr. Price believes the site has adequately addressed a previous security 
concern. He said that nearby residents complain about the site due more to fear than about anything 
currently happening. Mr. Price also reported that the Maxey Flats staff is always good about 
answering questions and keeping the community informed. 
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VII. Technical Assessment 
 
Question A:  Is the remedy functioning as intended by the decision documents? 
 
The review of documents, ARARs, risk assumptions, and the results of the site inspection indicates 
that the remedy is functioning as intended by the ROD.  Leachate removal and disposal, building 
demolition, interim cap construction, and storm water controls are complete.  Environmental 
monitoring and maintenance of the interim cap are ongoing.  Institutional controls to protect the 
containment areas have been implemented.   
 
The primary objective of the interim cap is to allow the trenches to stabilize by natural subsidence 
prior to construction of the final cap.  The monitoring data demonstrates that very little subsidence 
has occurred since the interim cap was constructed.  Based upon the age of the waste (from 35 to 
nearly 50 years), the passive action of compacting the trenches during cap construction (e.g. use of 
heavy equipment and the weight of approximately 250,000 cubic yards of soil fill), and the results of 
subsidence monitoring, EPA does not anticipate substantial trench subsidence in the future.   
 
The interim cap has been effective at preventing recharge of the trenches.  Following trench leachate 
pumping (1998-2000), recharge of the sumps was expected due to the formation water.  The extent 
of recharge and the timeframe was not reasonably predictable, other than recharge (Attachment 5) to 
pre-pumping conditions was not expected.  Only one sump at the site has shown any significant 
recharge, and both EPA and the Commonwealth agree that this sump 7-4 is anomalous, will likely 
level off around the pre-pumping level, and is not in any way indicative of site-wide horizontal 
infiltration.  The selected remedy is one of natural stabilization.  The remedy requires time to work 
(half life of tritium is 12.08 years).  From visual data presentations (see Attachment 6), tritium 
concentrations at the monitoring locations are stable or declining.  Even though short-term spikes 
may occur, this overall trend is expected to continue, driven by the physics of tritium decay. Annual 
concentrations at the REI, location 102D, are too low to trend and well below the tritium screening 
level of 20 pCi/ml. 
 
Operation and maintenance of the interim cap and storm water controls by the Commonwealth have 
been effective.  The Commonwealth monitors erosion of existing drainage channels, subsidence of 
the interim cap, leachate levels in the trenches, surface water discharge rates, tritium concentrations 
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in surface water, and tritium concentrations in ground water.  The Commonwealth maintains a 
significant level of staff at the facility to perform the required operation and maintenance activities  
 
Monitoring frequencies and locations could be optimized based on the data review, pursuant to 
the Commonwealth’s IMP Work Plan, Appendix C, PSVP. Consideration should be given to 
dropping location 107C and 143 from the monitoring program or modifying their monitoring 
frequency as the tritium concentrations at both locations are well below the action level and 
appear to be declining. 
 
Institutional controls have been verified.  No activities have been observed or documented that 
violate the institutional controls. 
 
Question B: Are the exposure assumptions, toxicity data, cleanup levels, and remedial action 
objectives (RAOs) used at the time of the remedy selection still valid? 
 
There have been no changes in the physical conditions of the site that would affect the 
protectiveness of the remedy. 
 
Changes in Standards and To Be Considered  
 
A list of chemical and action-specific ARARs is included in Attachment 9.  In this section, the 
ARARs as listed in the ROD are compared to the new or modified chemical-specific requirements 
and are identified in Table VII-1 for groundwater, Table VII-2 for surface water, and Table VII-3 for 
radionuclides.  
 
Because the Commonwealth’s IMP Work Plan, Appendix C (Performance Standards Verification 
Plan), states that analysis for contaminants other than tritium will not occur unless any annual 
average concentration of tritium exceeds 50% of the applicable screening assessment during the 
previous five years, no baseline data or current groundwater or surface water sampling data are 
available for the complete list of indicator contaminants (other than tritium) in the ROD to compare 
to the new or modified requirements listed in Tables VII-1, VII-2, and VII-3. The Commonwealth 
plans to conduct a full suite of sampling for both groundwater and surface water indicator 
contaminants subsequent to this Five Year review. This sampling is required because, based on the 
third Five Year review, the annual average concentration of one surface water sampling location 
exceeded the 50% of the screening assessment for tritium three different years this review period and 
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therefore triggers the collection of additional analytical data for all contaminants. When the data are 
available, the EPA will compare the data against the newly promulgated or modified requirements. If 
a particular contaminant exceeds the new or modified requirement, EPA will evaluate additional 
actions necessary for assessment, including obtaining data necessary to provide annual average 
concentrations. While ARARs are generally frozen at the time of the ROD signature, a new cleanup 
level can be adopted if the currently calculated risk associated with the old standard (in the ROD) is 
outside of EPA’s acceptable risk range for Superfund remediation. In such a case, the old standard 
would be considered unprotective.  
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Table VII-1 
Applicable, Relevant and Appropriate Requirements Evaluation 

For the Maxey Flats Disposal Site Selected Five-Year Review 

Surface Water 
(criteria in µg/L unless otherwise noted) 

 
Chemical 

1991 ROD ARAR1 New or Modified 
Requirement2 

Are the New or Modified  
Different 

 from ROD ARAR? Aquatic Life Acute 
(1-Hour Average) 

Warm Water Aquatic 
Habitat - Acute3 

Nickel 790/1400/2500d 470g Yes 
Vinyl Chloride b b No
Benzene 5,300f b No
Chloroform 28,900f b No
1,2-Dichloroethane 118,000f b No
Trichloroethylene 45,000f b No
Arsenic b 340 Yes
Lead 34/82/200d 65k Yes
Bis-(2-ethylhexyl) phthalate  

940 
 
b 

 
No

Chlorobenzene 250f b No
Toluene 17,500f b No
 Aquatic Life Chronic 

(4-Day Average) 
Warm Water Aquatic 

Habitat - Chronic4 
 

 

Nickel 88/160/280e 52h Yes
Vinyl Chloride b b No
Benzene b b No
Chloroform 1,240f b No
1,2-Dichloroethane 20,000f b No
Trichloroethylene 21,900f b No
Arsenic b 150 Yes
Lead 1.3/3.2/7.7e 2.5l Yes
Bis-(2-ethylhexyl) phthalate 3 b No 
Chlorobenzene 50f b No
Toluene b b No
 Human Health 

Fisha  
Human Health 

Fisha 
 

Nickel 100 4,600 Yes
Vinyl Chloride 5,246c 2.4i Yes
Benzene 400c 51i Yes
Chloroform 157c 470i Yes
1,2-Dichloroethane 2,430c 37i Yes
Trichloroethylene 807c 30i Yes
Arsenic 0.175c 0.14j Yes
Lead b b No
Bis-(2-ethylhexyl) phthalate b 2.2 Yes
Chlorobenzene 488 1,600 Yes
Toluene 424,000 15,000 Yes
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Notes for Table VII-1: 
1. From 1991 ROD, Appendix B – Clean Water Act – National Recommended Water Quality Criteria  
2. From Kentucky Surface Water Standards, 401 KAR 10:031 (Recodified from 401 KAR 5:031; effective 

July 6, 2009); incorporating by reference, EPA water quality criterion guidelines in “Water Quality 
Standards Handbook-Chapter 3”, EPA August 1994, EPA-823-B-94-005a. 

3. Acute = protective of aquatic life based on one hour exposure that does not exceed the criterion. 
4. Chronic = protective of aquatic life based on ninety-six hour exposure that does not exceed the criterion of 

a given pollutant more than once every three years on average. 
 

a. Fish consumption only; Assumed intake - 6.5 grams of fish per/dy for 70-yr lifetime; adult body weight 70 
kg. 

b. Numeric Water Quality Criteria are not available for this contaminant. Section 4 of 401 KAR 10:031 
provides that in the absence of acute criteria in Table 1, Section 6 of the regulation, for other substances 
known to be toxic but not listed in the regulation, the allowable instream concentration shall not exceed 
the LC1 or one-third LC50 concentration derived from toxicity tests on representative indigenous or 
indicator aquatic organisms. 

c. The value was calculated assuming risk level of 10-5 per lifetime. 
d. The toxicity of nickel and lead are dependent on hardness in the water column. According to 1991 ROD, 

Appendix B - Water Quality Criteria Table, acute criterion was calculated using the formula: e(0.8460[ln 

(hardness)] + 3.3612) assuming hardness equal to 50, 100, and 200 mg/l as CaCO3. 
e. According to the 1991 ROD, Appendix B Water Quality Criteria Table, chronic criterion was calculated 

using the formula: e(0.8460 [ln (hardness)] + 1.1645) assuming ha3rdness equal to 50, 100, and 200 mg/l as CaCO3. 
f. Lowest observable effect. 
g. The current acute criterion for nickel is expressed as a formula: e(0.8460 [ln (hardness)] + 2.255) ; value provided 

corresponds to a hardness of 100 mg/L. 
h. The current chronic criterion for nickel is expressed as a formula: e(0.8460 [ln (hardness)] + 0.0584) ;  value provided 

corresponds to a hardness of 100 mg/L. 
i. This criterion is based on carcinogenicity of 10-6 risk. 
j. State criterion not available for this contaminant.  Criterion listed in table is from EPA’s National 

Recommended Water Quality Criteria (last checked September 7, 2012); based on carcinogenicity of 10-6 
risk. 

k. The current acute criterion for lead is expressed as a formula: e(1.273 [ln (hardness)] – 1.460) ; value provided 
corresponds to a hardness of 100 mg/L. 

l. The current chronic criterion for lead is expressed as a formula: e(1.273 [ln (hardness)] – 4.705) ; value provided 
corresponds to a hardness of 100 mg/L. 
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Table VII-2 

Applicable, Relevant and Appropriate Requirements Evaluation 
For the Maxey Flats Disposal Site Selected Five-Year Review 

Groundwater 
 

Ground Water COCs 1991 ROD ARARs 
(µg/L) 

New or Modified Requirementa 
(µg/L) Different? 

Arsenic 50 10 Yes 
Benzene 5 5 No 
Bis (2-Ethylhexyl) Phthalate 4 6 Yes 
Chlorobenzene 100 100 No 
Chloroform (Trihalomethanes) 100 80 Yes 
1, 2-Dichloroethane 5 5 No 
Lead 50 15 Yes 
Nickel 100 --b Yes 
Toluene 1000 1000 No 
Trichloroethylene 5 5 No 
Vinyl Chloride 2 2 No 

a. Based on National Primary Drinking Water Regulations 40 CFR Part 141, available at: 
http://water.epa.gov/drink/contaminants/index.cfm (accessed 8/7/12). 

b. Proposed standard not promulgated. 
 
 

http://water.epa.gov/drink/contaminants/index.cfm
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Table VII-3 
Applicable, Relevant and Appropriate Requirements Evaluation 

For the Maxey Flats Disposal Site Selected Five-Year Review 
Radionuclides 

 
Drinking water standards 

Radionuclides 1991 ROD ARARs New or Modified 
Requirements Different? 

Beta particle and  
     photon radioactivity 
Gross Alpha particles 
Radium-226 and  
    Radium-228 (Total) 
Uranium 

4 mrem/year  
 
15 pCi/l 
5 pCi/l 
 
-- 

4 mrem/year  
 
15 pCi/l 
5 pCi/l 
 
30 ug/L 

No 
No 
No 

 
Yes 

a. 902 KAR 100:022 and 10 CFR 61.41, Federal Licensing Requirements for Land Disposal of Radioactive Waste 

 
Discharge of Radionuclide to Surface Watera 

Radionuclide 1991 ROD ARARs b  New or Modified 
Requirements c  Different? 

Total whole body exposure 
(all media) 25 mrem/yrd 25 mrem/yrd No 

Strontium -90 0.5 pCi/ml 0.5 pCi/ml No 

Plutonium -238 0.02 pCi/ml 0.02 pCi/ml No 

Thorium -232 0.03 pCi/ml 0.03 pCi/ml No 

Americium -241 0.02 pCi/ml 0.02 pCi/ml No 

Cobalt -60  3 pCi/ml 3 pCi/ml No 

Cesium -137 1 pCi/ml 1 pCi/ml No 

Carbon -14 30 pCi/ml 30 pCi/ml No 

Hydrogen -3 (Tritium) 1000 pCi/ml 1000 pCi/ml No 

Technetium-99 60 pCi/ml 60 pCi/ml No 

Plutonium -239 0.02 pCi/ml 0.02 pCi/ml No 

Iodine-129 0.2 pCi/ml 0.2 pCi/ml No 

Radium-226 0.06 pCi/ml 0.06 pCi/ml No 
a. Section 8.2 and Appendix B in the ROD identified limits for occupational and general public exposure to 

radionuclides in air and water “effluents.”  Limits for exposure to the general public were based on 
exposure in unrestricted areas. Because the interim cap is in place and air monitoring has already eliminated 
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concern for “effluent” exposure by the air pathway, only exposure by water pathway is being evaluated in 
this review to determine if standards have changed since the ROD was signed.  902 KAR 100:019, Section 
11, provides that a licensee may show compliance with dose limits for individual members of the public by 
demonstrating that the annual average concentrations of radioactive material released in gaseous and liquid 
effluents at the boundary of the restricted area do not exceed values specified in 10 CFR Part 20, Subpart O, 
Appendix B; and if an individual were continually present in an unrestricted area, the total dose from 
external sources shall not exceed 2 mrem in an hour and 50 mrem in a year. 

b. Based on Federal Register notice on NRC revisions to Table II, 56 Federal Register 23409, May 21, 1991. 
c. Based on 902 KAR 100:019, Section 11 (formerly 902 KAR 100:025), 10 CFR 61.41 and 10 CFR Part 20, 

Subpart O, Appendix B: Table 2, Column 2, captioned  “Water”. 
d. 902 KAR 100.022 and 10 CFR 61.41 require that combined doses from air, water, drinking water and soil 

pathways shall not exceed 25mrem/yr effective dose equivalent to the whole body, 75 mrem to the thyroid, 
and 25 mrem to any other organ of any member of the public. Compliance with the 25 mrem/yr standard is 
measured at the current licensed site boundary. Water runoff is the only viable pathway and tritium is the 
indicator contaminant being used to monitoring compliance with this standard.    

 
Changes in Exposure Pathways, Toxicity, and Other Contaminant Characteristics 

The exposure assumptions used to develop the Risk Assessment included exposures to older child 
trespassers, adult trespassers, and offsite individuals under a number of different conditions. 
Changes in the toxicity factors have been accounted for in the new or modified Chemical-Specific 
requirements above. There is no change to the standardized risk assessment methodology that could 
affect the protectiveness of the remedy.  
 
Expected Progress Towards Meeting RAOs 
 
Remedial action objectives from the ROD are being met or are expected to be met in the future.  The 
continued release of contaminants to bedrock, groundwater, sediment, and surface water has been 
mitigated at most of the monitoring points and is expected to be mitigated site wide in the future.  
Exposures to contaminants are limited and under control.  Natural stabilization has been allowed, 
drainage has been controlled, and a monitoring program has been implemented.     
 
Question C: Has any other information come to light that could call into question the 
protectiveness of the remedy? 
 
No ecological targets were identified during the baseline ecological risk assessment and none were 
identified during the five-year review.   Therefore, monitoring of ecological targets is not necessary. 
 Surface water meets radiological health-based standards as monitored at the point of compliance.  
No weather related events have affected the protectiveness of the remedy.   There is no information 
that calls into question the protectiveness of the remedy.  
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Technical Assessment Summary 
 
 According to the data reviewed, the site inspection, and the interviews, the remedy is functioning as 
intended by the ROD.  There have been no changes to the physical conditions of the site that would 
affect the protectiveness of the remedy.  All IRP Performance standards have been met and ARARs 
pertinent to the IRP and the IMP to date have been met.  Most ARARs for treating and containing 
waste, i.e. the overall remedy, at the site have been met. There have been changes in the toxicity 
factors for contaminants of concern that will be evaluated when additional data are collected by the 
Commonwealth.  There is no information that calls into question the protectiveness of the remedy. 
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VIII.   Issues 
 
Although no deficiencies that affect the protectiveness of the remedy were noted during the third 
five-year review, the Commonwealth of Kentucky should have collected additional groundwater 
and surface water monitoring data pursuant to their IMP Work Plan for the Five-Year Review. 
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IX. Recommendations 
 
No recommendations or required actions are needed to correct deficiencies affecting protectiveness 
based on this five-year review.   
 
However, the Commonwealth of Kentucky should collect data pursuant to their IMP Work Plan that 
remains outstanding at the time of this Five Year Review. EPA will review the analytical data upon 
receipt and prepare recommendations based on that data, if necessary. 
 
Other comments 
Based upon the Horizontal Flow Barrier evaluation and statistical analysis, a Horizontal Flow barrier 
is not needed at this time. This information will be included in an ESD subsequent to the completion 
of this Five Year Review. EPA still plans to address the discontinuation of the continuous level 
monitors in the ESD as well. 
 
As stated in the ROD, “Risks associated with the MFDS are primarily due to potential exposure to 
radionuclides rather than the very low concentrations of chemical constituents detected at the site” 
(110). The Commonwealth’s IMP Work Plan, Appendix C, the Performance Standard and 
Verification Plan, states that analysis for other contaminants will not occur unless any annual 
average concentration of tritium exceeds 50% of the screening assessment (20pCi/ml or 100 pCi/ml 
as applicable) during the previous five years.  Based on the third Five Year review, one sampling 
location exceeded the 50% of the screening assessment and therefore triggers the collection of 
additional analytical data, including radionuclides other than tritium and some volatile organic 
compounds. Inclusion of this tiered sampling approach in the ESD will be evaluated again following 
review of the sampling data. 
 
Pursuant to the statements in the previous Five-Year Review, the Commonwealth and EPA have had 
numerous discussions and meetings relative to subsidence completion and initiation of the FCP.  The 
Commonwealth has appropriated additional funding to implement the FCP (in addition to the trust 
accounts established pursuant to the CD) and, subsequent to the completion of this Five-Year 
Review,  plans to provide documentation to EPA demonstrating that the trench stabilization criteria 
have been achieved. EPA’s written approval of the Commonwealth’s submission of meeting the 
trench stabilization criteria will initiate the FCP. 
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X. Protectiveness Statement 
 
The selected remedy at the MFDS is expected to be protective of human health and the environment 
at the conclusion of the RA, and in the interim, exposure pathways that could result in unacceptable 
risks are being controlled.  
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XI. Next Review 
  
The next five-year review for the review for the MFDS is required by September 2017, five years 
from the date of this review. 
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Attachment 2.A 
 
 
 

LEGAL NOTICE 
 
 

The U.S. Environmental Protection Agency (EPA) 
Region 4 announces the completion of the third Five-
Year Review for the Maxey Flats Disposal Site in 
Hillsboro, Fleming County, Kentucky.  Five Year 
Reviews are intended to evaluate the protectiveness 
of cleanup actions taken at Superfund sites.   

      
This site was placed on the National Priorities List in 1986.  The Site 
Remedy is outlined in EPA’s 1991 Final Record of Decision.  The source 
of the contamination was covered with an interim cap in 2003, followed 
by an Interim Monitoring Period for monitoring the cap, alluvial 
groundwater, and surface water.  The first Five-Year Review of the site 
was completed in September 2002 during cap construction. The second 
review took place in 2007, subsequent to the completion of the Initial 
Remedial Phase and during the Interim Maintenance Period, which 
includes maintenance and monitoring of the site. The Balance of the 
Remedial Phase will conclude with installation of a final earthen cap over 
the site. The remedy, Natural Stabilization, as implemented thus far is 
performing as expected and continues to be protective of human health 
and the environment. 
 
The report is available for public review or copying at the Fleming County 
Public Library in Flemingsburg, Kentucky. 
 

For further information, please contact: 
 

 
 

 
 

Pam Scully 
Remedial Project Manager 

US Environmental Protection     
Agency, Region 4 

Waste Management Division 
61 Forsyth Street, 11th Floor 

Atlanta, GA 30303 
Ph: (404) 562-8935 
Fax: (404) 562-8786 

 
E-Mail: scully.pam@epa.gov 
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Media Name Contact Publication Schedule/Circulation Comments
 

Ashland Daily Independent 
224 17th Street 

Ashland, KY  41101 
(606) 326-2600 

 

Alison Barlow 
Abarlow@dailyindependent.com 

 

Daily 
15,295 Sunday Largest circulation 

$ 
 
Talked to her 3/19/12 

 
Publication on Sunday, April 1st 

Lexington Herald Leader  
100 Midland Avenue 
Lexington, KY  40508 

(859) 231-1361 Legal Clerk 
Barbara Jarvis 

(859) 231-1460 Direct Line 

Legal Clerk 
hllegalads@herald-leader.com  

Daily 
500,060 circulation 

Sunday largest circulation day 
Must be in by Wed AM 

Spoke with Barbara 3/19/12 
 
Publication on Sunday April 1st. 

Maysville Ledger/Independent 
41-43  West Second Street 

P.O. Box 518 
Maysville, KY 41506 

(606) 564-9091 
 

Contact is Vanessa Minckler – Ext 231 
vanessa.minckler@lee.net 

 

Monday – Saturday 
8500 Circulation 

Saturday largest circulation 
Spoke with Vanessa on 3/19/12 
 
Publication ran on Saturday, March 31st 
 

Morehead News 
722 West First Street 
Morehead, KY  40351 

(606) 784-4116 
(606) 784-7337 Fax 

 

Sandy Jackson 
sjackson@themoreheadnews.com  

 
 

Tuesday and Friday 
Deadline Friday for Tuesday 

Wednesday for Friday 
5800 circulation 

Friday is largest circulation 

Spoke with Sandy on 3/19/12 
 
Publication ran on Friday, March 30th. 

Fleming Shopper 
222 Mt Carmel Avenue 

Flemingsburg, KY  41041 
(606) 845-0771 

 

Bonnie Fleming 
Flemingshopper@ALTIUSBB.com 

Tuesdays only 
Must have by Friday 

7200 circulation 

Spoke with Bonnie,on 3/28/12. 
 
Ad ran on Tuesday, April 3rd. 
 

Flemingsburg Gazette 
P.O. Box 32 

Flemingsburg, KY  41041 
(606) 845-9211 

 

Tonya or Charles 
charles@kynewsgroup.com 

Wednesdays only 
Must have by 1200 Tuesday 

2400 paid circulation 

Talked to Charles on 3/28/12. 
 
Ad ran on Wednesday, April 4th. 
 

 

mailto:Abarlow@dailyindependent.com
mailto:hllegalads@herald-leader.com
mailto:vanessa.minckler@lee.net
mailto:sjackson@themoreheadnews.com
mailto:charles@kynewsgroup.com










Updated 12/31/2011

Subsidence 
Area

Subsidence 
Avg. Depth

Subsidenc
e Max. 
Depth

Patch 
Dimensions

Estimated 
Fill 

Quantity
Date Location Date Topographic Location Sq. Ft Inches Inches Feet Fill Type Tons

9/25/2006 Near Center of Trench 46 10/3/2006
N 38° 15.413'         
W 83° 34.220'         
1068 Ft Elev.

63.6 6 6 12 (Circle) Sand 1

9/8/2008 Trench 37 9/19/2008
N 38° 15.423'         
W 83° 34.254'         
1067 Ft Elev.

988 2 5 80 x 45 Sand 9

10/27/2008 South end of Trench 30 10/31/2008
N 38° 15.501'         
W 83° 34.293'         
1079 Ft Elev.

2800 1.3 4 80 x 70 Sand 15.5

8/31/2010 South end of Trench 32 8/31/2010
N 38° 15.529'         
W 83° 34.276'         
1062 Ft Elev.

1080 1.3 6 81 x 30 Sand 13.5

Subsidence Documented Subsidence Repair

 Attachment 4.A       
Subsidence Tracking Form        Maxey Flats Project
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Yearly Subsidence 
Comparison 2004-2011
over Trenches
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ATTACHMENT 4C

Subsidence 2004 2005 2006 2007 2008 2009 2010 FALL 2010** 2011
Control Point Elevation (ft) Elevation (ft) Elevation (ft) Elevation (ft) Elevation (ft) Elevation (ft) Elevation (ft) Elevation (ft) Elevation (ft)

1 1061.82' 1061.77' 1061.79' 1061.80' 1061.81' 1061.80' 1061.79' n/a 1061.80'
2 1064.53' 1064.52' 1064.47' 1064.46' 1064.45' 1064.41' 1064.40' n/a 1064.37'
3 1064.72' 1064.70' 1064.63' 1064.64' 1064.60' 1064.54' 1064.54' n/a 1064.57'
4 1063.90' 1063.85' 1063.77' 1063.76' 1063.73' 1063.60' 1063.65' n/a 1063.57'
5 1058.81' 1058.75' 1058.68' 1058.64' 1058.59' 1058.53' 1058.49' n/a 1058.44'
6 1063.65' 1063.60' 1063.52' 1063.51' 1063.49' 1063.44' 1063.43' n/a 1063.44'
7 1061.72' 1061.66' 1061.61' 1061.60' 1061.59' 1061.53' 1061.57' n/a 1061.49'
8 1059.75' 1059.69' 1059.66' 1059.64' 1059.62' 1059.54' 1059.51' n/a 1059.47'
9 1060.73' 1060.71' 1060.71' 1060.70' 1060.76' 1060.64' 1060.70' n/a 1060.64'
10 1057.06' 1057.03' 1056.99' 1056.96' 1056.93' 1056.0' 1056.90' n/a 1057.03'
11 1060.61' 1060.58' 1060.54' 1060.55' 1060.53' 1060.52' 1060.51' n/a 1060.66'
12 1062.31' 1062.28' 1062.26' 1062.25' 1062.23' 1062.21' 1062.21' n/a 1062.39'
13 1063.64' 1063.63' 1063.60' 1063.60' 1063.61' 1063.60' 1063.61' n/a 1063.80'
14 1063.55' 1063.54' 1063.51' 1063.50' 1063.51' 1063.46' 1063.47' n/a 1063.76'
15 1060.65' 1060.60' 1060.54' 1060.53' 1060.51' 1060.47' 1060.47' n/a 1060.46'
16 1058.84' 1058.85' 1058.80' 1058.81' 1058.82' 1058.79' 1058.80' n/a 1058.84'
17 1054.77' 1054.75' 1054.71' 1054.71' 1054.70' 1054.68' 1054.66' n/a 1054.71'
18 1050.90' 1050.86' 1050.82' 1050.83' 1050.82' 1050.81' 1050.81' n/a 1050.92'
19 1047.40' 1047.36' 1047.30' 1047.31' 1047.26' 1047.24' 1047.19' n/a 1047.21'
20 1045.59' 1045.55' 1045.42' 1045.41' 1045.31' 1045.27' 1045.18' n/a 1045.19'
21 1042.68' 1042.67' 1042.63' 1042.66' 1042.67' 1042.68' 1042.64' n/a 1042.72'
22 1039.28' 1039.24' 1039.16' 1039.17' 1039.15' 1039.14' 1039.09' n/a 1039.13'
23 1049.75' 1049.76' 1049.71' 1049.73' 1049.72' 1049.73' 1049.72' n/a 1049.73'
24 1053 08' 1053 06' 1052 99' 1052 97' 1052 94' 1052 92' 1052 90' n/a 1052 90'

Maxey Flats Disposal Site
Subsidence Monitoring Control Point Survey

24 1053.08 1053.06 1052.99 1052.97 1052.94 1052.92 1052.90 n/a 1052.90
25 1052.27' 1052.25' 1052.21' 1052.22' 1052.18' 1052.16' 1052.13' n/a 1052.16'
26 1048.32' 1048.30' 1048.27' 1048.26' 1048.24' 1048.26' 1048.22' n/a 1048.24'
27 1045.39' 1045.35' 1045.29' 1045.28' 1045.27' 1045.25' 1045.23' n/a 1045.22'
28 1059.72' 1059.75' 1059.68' 1059.66' 1059.63' 1059.66' 1059.70' n/a 1059.73'
29* 1061.42' 1061.34' 1061.30' n/a 1061.24'
30* 1063.93' 1063.85' 1063.85' n/a 1063.80'
31* 1063.22' 1063.17' 1063.13' n/a 1063.26'
32* 1057.30' 1057.24' 1057.20' n/a 1057.22'
33* 1061.86' 1061.80' 1061.79' 1062.19' 1062.12'
34* 1063.05' 1062.98' 1062.96' n/a 1062.93'

2004-2010 surveys performed by Curd & Newton Surveying (Morehead, KY)
2011 survey performed by Estes Land Surveying (Morehead, KY)

*   points 29-34 were added by the Commonwealth of Kentucky in 2008
**  point 33 was repaired and remeasured in Fall of 2010
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Liner Defect Year
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Year Total Defects Repaired
2003 7
2004 26
2005 47
2006 74
2007 43
2008 89
2009 55
2010 21
2011 44

TOTAL 406
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Attachment 6.C.3.6: Location AW-7 Tritium Concentration
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Action Level
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IMP Average (2004 - 2011): 6.06
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Attachment 6.C.3.2: Location AW-3 Tritium Concentration 
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IMP Average (2004 - 2008): 0.51 
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Attachment 6.C.3.8: Location AW-9 Tritium Concentration 
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IMP Average (2004 - 2007): 0.78 
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Attachment 6.C.3.9: Location AW-10 Tritium Concentration 
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IMP Average (2004 - 2010): 0.22 
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Attachment 6.C.3.10: Location AW-12 Tritium Concentration 
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IMP Average (2004 - 2007): 0.48 
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Attachment 6.C.3.13: Location AW-15 Tritium Concentration 
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IMP Average (2004 - 2007): 0.55 
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ATTACHMENT 7.A 
 

Five-Year Review Site Inspection Checklist 
 

I.  SITE INFORMATION 

Site name:  Maxey Flats Disposal Site  Date of inspection: April 10-11, 2012 

Location and Region:  Region IV EPA ID:  KYD980729107 

Agency, Office, or company leading the five-year 
review:  USEPA 

Weather/temperature: Wind: 16 mph 
                                        Sunny,  56 degrees F 
                                         35% humidity 

Remedy Includes:  
 
          Natural Stabilization 
 
 
 

Attachments:    Inspection team roster attached                                                      Site map attached 

II.  INTERVIEWS  (Check all that apply) 
 
1.  O&M site manager:    Scott Wilburn             Site Manager                  __11APR12____________
                                           Name                                  Title                                      Date 
 
Interviewed         at site         by phone       Phone no.   
 
 
Problems, suggestions;         Report attached  ___________________________________________________ 
 
__________________________________________________________________________________________ 
 
 
 
 
2.  O&M staff:     Tom Stewart                  Environmental Technologist 3       April 10, 2012 
                                  Name                                                            Title                                     Date 
 
Interviewed       at site         by phone       Phone no.  ____________________________ 
 
Problems, suggestions;         Report attached  ___________________________________________________ 
 
__________________________________________________________________________________________ 
 
 
 
 
 



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:  None Available 
 
Contact:     _________________      ____________          _______________         
                            Name                           Title                               Date                           Phone no. 
 
Problems, suggestions;           _________________________________________ 
 
 
_________________________________________________________________________________ 
 
 
 
4.  Other interviews (optional)   Report attached. 
 
_Matthew McKinley, Radiaion Health Program Administrator, Cabinet for Health & Family 
Services, Department of Public Health, Commonwealth of Kentucky 
____________________________________________________________________________________ 
 
 
 
 
 
 

III. ON-SITE DOCUMENTS & RECORDS VERIFIED (Check all that apply) 
 
1.  O&M Documents 

IMP Work Plan documents              Readily available                  Up to date                      N/A 
O&M manual                                    Readily available                  Up to date                      N/A 
As Built drawings                             Readily available                  Up to date                      N/A 
Maintenance logs                             Readily available                  Up to date                      N/A 
 
Remarks:  ________________________________________________________________ 
_________________________________________________________________________ 
 

 
2.  O&M and OSHA Training Records    Readily available                 Up to date                       N/A 
 

Remarks:  ________________________________________________________________ 
          _________________________________________________________________________ 
 
 
 
3.  Settlement Monument Records          Readily available                  Up to date                   N/A 
 

Remarks:  ________________________________________________________________ 
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4.  Leachate Extraction Records               Readily available                     Up to date                    N/A 
 

Remarks: Currently not applicable.  IRP extraction data provided in RA Construction Report (2003); 
Pumping operations completed August 2000 . 

            ________________________________________________________________________ 
 
 
5.  Daily Access/Security Logs                   Readily available                    Up to date                      N/A 
 

Remarks:.__________________________________________________________________ 
            __________________________________________________________________________ 
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IV.  O&M COSTS 
1. O&M Organization 
 

State in-house  
 
 
 

 
2. O&M Cost Records 
 
Commonwealth of Kentucky to provide separately for inclusion in the review. 
 
 
3. Unanticipated or Unusually High O&M Costs During Review Period 
 

Describe costs and reasons:  ______________________________________________________ 
_____________________________________________________________________________ 
_____________________________________________________________________________ 
 

 

V.  ACCESS AND INSTITUTIONAL CONTROLS      Applicable         N/A 
A. Fencing 
 
1.  Fencing damage                      Location shown on site map            Gates secured              N/A 
 Remarks ________________________________________________________________________ 
_________________________________________________________________________________ 
 
B.  Other Access Restrictions Deed restrictions included in Five Year Review Report 
1.  Signs and other security measures            Location shown on site map     Gates secured     N/A 
Remarks __________________________________________________________________________ 
___________________________________________________________________________________ 
 
 
 



 
Page 5 of 7 

 
C.  Institutional Controls (ICs) Included in Five Year Review Report 
1. Deed Restriction: 
Remarks _________________________________________________________________________ 
_________________________________________________________________________________ 
 
D.  General 
1.  Vandalism/trespassing       Location shown on site map        No vandalism evident 
Remarks _________________________________________________________________________ 
_________________________________________________________________________________ 
 
2.  Land use changes on site   N/A 
Remarks _________________________________________________________________________ 
_________________________________________________________________________________ 
 
 3.  Land use changes off site  N/A 
Remarks _________________________________________________________________________ 
_________________________________________________________________________________ 
 

VI  GENERAL SITE CONDITIONS 
A.  Roads        Applicable        N/A 
 
1.  Roads damaged         Location shown on site map                  Roads adequate          N/A 
 
Remarks __________In good condition___________________________________________________ 
_________________________________________________________________________________ 
 
B.  Other Site Conditions 
 
Remarks _________________________________________________________________________ 
_________________________________________________________________________________ 
 

VII.  LANDFILL COVERS     Applicable      N/A 
A.  Landfill Surface: 
1.  Settlement (Low spots)                   Location shown on site map                  Settlement not evident 
     Areal extent_________________   Depth___________________  
     Remarks___________Few spots observed: see subsidence monitoring evaluation 
_____________________________________________________________________________________________
_____________________________________________________________________________________________
___________________________________________________________________ 
 
2. Holes /Geomembrane damage              Location shown on site map                  Holes/Damage not evident   
        Areal extent_________________   Depth___________________  
     Remarks_________See defect map included in report 
_____________________________________________________________________________________________
_____________________________________________________________________________________________
_____________________________________________________________________________ 
 
3. SE Cap 

Vegetative Cover         Grass                         Cover properly established/maintained          No sign of Stress 
Trees/shrubs (indicate size and locations on a diagram)  
Remarks__________________________________________________________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________ 
 

B.  Benches                              Applicable                     N/A 
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1. Interior Y-Channel                                         Location shown on site map                    N/A or okay 
Remarks____________all ok 
________________________________________________________________________________________ 

 
 
2. Interior Anchor Trenches                            Location shown on site map                     N/A or okay 

Remarks________Ok, some pillowing around perimeter; 
__________________________________________________________________________________________
__________________________________________________________________________ 

 
C.  Letdown Channels                                            Applicable               N/A 
       SE Perimeter Channel 
       West Perimeter Channel 
       North Channel 
       NE Corner Piping 
       East Perimeter Channel 
 
1. Settlement                                                  Location shown on site map                  Settlement not evident 
     Areal extent_________________   Depth___________________  
     Remarks___________See 2011-2003 comparison in the Final Report 
_____________________________________________________________________________________________
_____________________________________________________________________________________________
___________________________________________________________________________   
                  
2. Excessive Vegetative Growth Type_______________________________ 

No evidence of excessive growth 
Vegetation in channles does not obstruct flow 

        Location shown on site map                    Areal extent_________________ 
Remarks______________________________________________________________________________________
_____________________________________________________________________________________________
_____________________________________________________________________________________________ 
 
3. Material Degradation                        Location shown on site map                 No evidence of degredation  
Material Type ___________________ Areal extent_________________ Remarks_____________ 
Extrusion Rod shows signs of weathering (see photo documentation) 
Round dimple imprints are evident under the liner. Cannot verify cause but GPS coordinates 
need verified to determine if abandoned or dormant sumps are cause. (see photo documentation) 
 
 
D.    Cover Penetrations                       Applicable                             N/A 
1. Sumps 

Properly secured/locked       Functioning            Routinely sampled                Good condition 
Evidence of leakage at penetration                     Needs maintenance                N/A         
Remarks__________________________________________________________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________ 
 

2. Settlement Monuments                Located                         Routinely Surveyed           N/A             
Remarks__________________________________________________________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________ 

 
3. Leachate Storage Facility                         Located                                          Cathodic Protection Maintained 

 Properly secured/locked                             Functioning                                   Good condition 
Evidence of leakage at penetration                     Needs maintenance                N/A         
Remarks__________________Cathodic protection has been an issue over the years, the Commonwealth has 
addressed these O&M issues ___________________________________________________________ 
 
E.  Gas Collection and Treatment            Applicable                             N/A 
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F.  Cover Drainage Layer                  Applicable                             N/A 
G.  Detention/Sedimentation Ponds – East Detention Basin 
1.  Siltation                       Areal extent _______  Depth __________                                N/A 
                                           Siltation no evident 
 
Remarks _______________________________________________________________________ 
_________________________________________________________________________________ 
 
2.  Erosion                       Areal extent _____________            Depth  _________________       N/A 
                                         Erosion not evident 
 
Remarks Repairs made in 2010 and 2011, see final report  
3.  Outlet Works                       Functioning                   N/A 
 
Remarks _______________________________________________________________________ 
_________________________________________________________________________________ 
 
4.  Dam                                      Functioning                      N/A 
 
Remarks ______________________________________________________________________ 
 
 
H. Retaining Walls                                                   Applicable                           N/A 
I.  Perimeter Ditches/Off Site Discharge                    Applicable                           N/A  

VIII.  VERTICAL BARRIER WALLS    
Applicable             N/A 

 
IX.  GROUNDWATER/SURFACE WATER REMEDIES    

Applicable             N/A 
SEE DATA INCLUDED IN REPORT. NO EXCEEDANCES NOTED. 

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 OBSERVATIONS 
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.). 
 
A reduction of vertical infiltration into the trenches has been achieved through the Interim cap. Direct 
exposure to radiological contaminants has been reduced through the Interim Cap, buffer zone acquisition 
and institutional controls. Long-term monitoring assures that the site remains in compliance with ARARs. 
 
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.   
 
Cap maintenance is critical to minimize infiltration into the trenches. Defects over the years have been 
repaired although extrusion welding has become more difficult for the Commonwealth. The 
Commonwealth was required to collect additional environmental monitoring data pursuant to their PSVP 
as part of the Five Year Review but the requirement was not identified until late in the review. Data will 
be reviewed upon receipt. 
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Riser Pipe in EDB. 

 
H-Flume looking in the East Main Drainage Channel 

(EMDC). 

 
Outfall of Y Channel into East Detention Basin (EDB). 

 
H-Flume looking in the East Main Drainage Channel 

(EMDC). 
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Inside of H-Flume. 

 

 
Top of EDB emergency spillway. 

 
Top of EMDC, looking East. 

 

 
EPA RPM Pam Scully standing in the rip rap outside the 

EDB at the top of EMDC. 
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EDB and outfall of Y channel 

 

 
EDB emergency spillway. 

 

 
 

 
Southeast cap looking southeast 

 

 
Southeast cap looking west.  Survey tower in 

background. 
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Bottom of EMDC, looking east. 

 

 
Commonwealth personnel gazing at rip-rap channel 

around SE cap. 

 

 
South bank near bottom of EMDC, note orange USGS 

survey marker. 

 
EMDC looking west into channel. 
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Scott Wilburn, Commonwealth of Kentucky site 

personnel, on south bank of EMDC near USGS survey 
marker. 

 

 
EMDC looking west into channel. 

 
Pam Scully, USEPA, and Shawn Cecil, Commonwealth 
of Kentucky, in EMDC looking west. 
 
 

 
EMDC west of RHB sampling station 114. 
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EMDC at Radiation Health Branch (RHB) sampling 

station 114. 
 

 
North channel looking east. 

 
Independent liner inspection liner sample collection in 

northwest portion of interim cap. 
 

 
Independent liner inspection liner sample collection in 

northwest portion of interim cap. 
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Independent liner inspection liner sample collection in 

northwest portion of interim cap. 

 
Independent liner inspection liner sample collection in 

northwest portion of interim cap. 

 
Independent liner inspection sample #1, looking north to 

Commonwealth buildings. 

 
Inspection crew heading southwest over EMC bunkers. 
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Close-up picture of liner subsurface after collecting liner 

sample. 
 

 
Sump protrusion through interim cap. 

 
Close up of observed liner “pimple”. 

 

 
Observed liner striations along SW perimeter of interim 

cap. 
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Observed liner “pimples” facing north from southwest 

portion of interim cap. 
 

 
Close-up of liner striations. 

 
Close-up of liner striations on SW perimeter of interim 

cap. 
 

 
View of liner striations and cut liner sample revealing 

underlying geotextile. 
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View of liner striation and anchor trench. 

 
White extrusion weld exhibiting bubbling and holes. 

 
Small area of ponded water on interim cap. 

 

 
Independent liner sample collection in southwest portion 

of interim cap. 
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Sump protrustion in interim cap facing northwest from 

southeast corner. 
 

 
Independent liner sample collection in southwest portion 

of interim cap. 

 

 
Previous subsidence repair in southeast portion of 

interim cap. 
 

 
Previous subsidence repair in southeast portion of 

interim cap. 
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Previous subsidence repair in southeast portion of 

interim cap. 

 
View of interim cap from southeast portion of liner; y-
channel on right. 

 
Interior diversion berm of interim cap, south of y-

channel. 
 

 
Interior diversion berm of interim cap, south of y-

channel. 
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Interior diversion berm of interim cap, south of y-

channel. 

 
Corner of interior diversion berm of interior cap. Note 

evidence of flow from corner. 

 

 
Gap in liner/weld next to the interior diversion berm. 
 
 

 
Folded liner material near liner patch. 
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Solar panel for continuous sump level monitors (no 
longer used). 
 

 
Top of the former leachate storage facility; viewing tank 
access extensions that are cathodically protected. 

 

 
Extrusion weld seam of interior anchor trench/diversion 

berm. 

 
Close-up of grate into NE corner piping at Eastern end of 

north channel. 
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Headwall at NE corner at end of North channel. 

 

 
Top of previous leachate storage facility; Commonwealth 

access point to 20,000 stainless steel tank below. 

 
Commonwealth access points to 20,000 stainless steel 

tanks and cathodic protection system. 

 
Independent liner inspection; liner sample collection. 
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Independent liner inspection; liner sample collection. 

 

 
View of interim cap from EMC bunker looking southwest. 

 

 
View of interim cap from EMC bunker looking southwest. 

 

 
View of interim cap from EMC bunker looking southwest. 
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View of interim cap from EMC bunker looking southwest. 

 
 

 
View of interim cap from EMC bunker looking southwest. 

 

















































































Interview with Nicole Barkasi, Maxey Flats Project Coordinator and Matthew McKinley, 
Radiation Health Branch Manager, Cabinet for Health & Family Services, Commonwealth of 
Kentucky  
April 11, 2012 
 
1. What is your overall impression of the project?  (general sentiment) 

 
Throughout the CERCLA process, RHB’s (Radiation Health Branch) position was not 
sufficiently represented in the resulting project documentation. This has made it more 
difficult in recent discussions to justify RHB’s consistent position.  I  am generally 
satisfied with where we are, but the process has been difficult. 

 
2. Is the remedy functioning as expected?  How well is the remedy performing? 

 
Actions called for in the remedy are being implemented; however, simply carrying out an 
action does not guarantee that the RAO [remedial action objective] will be met.  

 
3. What does the monitoring data show?  Are there any trends that show contaminant levels 

are decreasing? 
 
Reported results are below our effluent release limits.  If only the raw results are looked 
at, almost all locations have consistently decreasing levels due to radioactive decay, but 
a few locations are increasing. If radioactive decay is compensated for, many of the 
locations show increasing levels. 

 
4. Is there a continuous on-site O&M presence?  If so, please describe staff and activities.  If 

there is not a continuous on-site presence, describe staff and frequency of site inspections 
and activities. 

 
There is no continuous on-site presence from our cabinet, but we collect surface water  
samples continuously and various other water samples on a monthly basis. In regard to 
DEP’s radioactive materials license, we inspect the site every three years. 

 
5.  Have there been any significant changes in the O&M requirements, maintenance 

schedules, or sampling routines since start-up or in the last five years?  If so, do they 
affect the protectiveness or effectiveness of the remedy?  Please describe changes and 
impacts. 

 
As far as our cabinet is concerned there is nothing significant. We did reduce the 
monitoring frequency at certain locations.  Some locations that were previously sampled 
monthly have been reduced to quarterly.     

 
6. Have there been unexpected O&M difficulties or costs at the site since start-up or in the 

last five years?  If so, please give details. 
 

Not that I know of. 
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7. Have there been opportunities to optimize O&M, or sampling efforts?  Please describe 

changes and resultant or desired cost savings or improved efficiency. 
 

As detailed in question #5. 
 
8. Do you have any comments, suggestions, or recommendations regarding the project? 
 

Reports and assessments produced, as well as documentation of discussions for future 
decision making, should be more straightforward and include fewer inferences so that an 
uninvolved individual could follow and understand this complex project. 

 
9.  What is your position in the Commonwealth of Kentucky? 
 

Manager of the Radiation Health Branch, Department for Public Health 
 
10.   Are you aware of any noncompliances with the project? 
 

In regard to DEP’s radioactive materials license, we issued an NOV [Notice of 
Violation] in reference to sump level monitoring.  The license required quarterly 
monitoring of the sump levels but the site moved to semi-annual monitoring. The site has 
returned to compliance. 

 
11.   Are you aware of any exceedances of regulatory standards? 
  
 No. 
 
12.   Is there unacceptable risk to human health and the environment posed by the site? 
 

Not at this time. 
 
13.   Is the Commonwealth of Kentucky complying with the elements of the Consent Decree? 
 

As far as I know. 
 
 



Interview with Pam Scully, USEPA and Tom Stewart, Commonwealth of Kentucky site 
personnel,  
April 11, 2012 
 
1. What is your overall impression of the project?  (general sentiment) 

  
 Until FCP everything was handled by the book and remedy performing as designed. 

 
2. Is the remedy functioning as expected?  How well is the remedy performing? 

 
I believe so. Performing as expected. 

 
3. What does the monitoring data show?  Are there any trends that show contaminant levels 

are decreasing? 
Not really much change yet. 

 
4. Is there a continuous on-site O&M presence?  If so, please describe staff and activities.  If 

there is not a continuous on-site presence, describe staff and frequency of site inspections 
and activities. 

 Yes. Five people, 5 days/week, 7 ½ hrs/day 
 
5.  Have there been any significant changes in the O&M requirements, maintenance 

schedules, or sampling routines since start-up or in the last five years?  If so, do they 
affect the protectiveness or effectiveness of the remedy?  Please describe changes and 
impacts. 

 No. 
 
6. Have there been unexpected O&M difficulties or costs at the site since start-up or in the 

last five years?  If so, please give details. 
  
 Yes, the cathodic protections system problems. Exposed liner is difficult to repair. 
 
7. Have there been opportunities to optimize O&M, or sampling efforts?  Please describe 

changes and resultant or desired cost savings or improved efficiency. 
  
 Changed type of vials from glass to plastic in lab. 
 
8. Do you have any comments, suggestions, or recommendations regarding the project? 
  
 Move to Final Closure Period. 
 
9.  What is your position in the Commonwealth of Kentucky? 
 
 Environmental Technologist 3 
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10.   Are you aware of any noncompliances with the project? 
  
 NOV for changes sump measurement frequency. 
 
11.   Are you aware of any exceedances of regulatory standards? 
 
 No. 
 
 
12.   Is there unacceptable risk to human health and the environment posed by the site? 
 
 No. 
 
 
13.   Is the Commonwealth of Kentucky complying with the elements of the Consent Decree? 
 
 Yes. 
 
 



 

Interview with Pam Scully, USEPA and Scott Wilburn, Commonwealth of Kentucky site 
personnel,  
April 11, 2012 
 
 
1. What is your overall impression of the project?  (general sentiment) 
 
 Accurate, on track 
 
2. Is the remedy functioning as expected?  How well is the remedy performing? 
 

Yes it is meeting expectations. 
 
3. What does the monitoring data show?  Are there any trends that show contaminant levels 

are decreasing? 
 

The data shows that we are protecting public health and the environment; the levels are 
low.  

 
4. Is there a continuous on-site O&M presence?  If so, please describe staff and activities.  If 

there is not a continuous on-site presence, describe staff and frequency of site inspections 
and activities. 

 
 Yes. Five days/week, 7 ½ hour/day. Five staff. Meeting all requirements of IMP &RML. 
 
5.  Have there been any significant changes in the O&M requirements, maintenance 

schedules, or sampling routines since start-up or in the last five years?  If so, do they 
affect the protectiveness or effectiveness of the remedy?  Please describe changes and 
impacts. 

  
 No big changes 
 
6. Have there been unexpected O&M difficulties or costs at the site since start-up or in the 

last five years?  If so, please give details. 
 

Liner repair is more expensive than anticipated; the ability to complete the repairs is 
unexpected. 

 
7. Have there been opportunities to optimize O&M, or sampling efforts?  Please describe 

changes and resultant or desired cost savings or improved efficiency. 
 
 What is being done now is appropriate and relevant. 
 
 
8. Do you have any comments, suggestions, or recommendations regarding the project? 
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Entering into Final Closure Period is warranted. 
 

9.  What is your position in the Commonwealth of Kentucky? 
  
 Environmental Control Supervisor 
 
10.   Are you aware of any noncompliances with the project? 
  
 No. 
 
11.   Are you aware of any exceedances of regulatory standards? 
 
 No. 
 
12.   Is there unacceptable risk to human health and the environment posed by the site? 
 
 No. 
 
13.   Is the Commonwealth of Kentucky complying with the elements of the Consent Decree? 
 
 Yes 
 
 



Site Name:  Maxey Flats Disposal Site  EPA ID No.: _________________        
Interviewer Name: Pam Scully  Affiliation: EPA RPM 
Subject’s Name: Dwayne Price  Affiliation: Fleming County Emergency Mgmt 
Subject’s Contact Information: 606-845-1419 
Time: __3:00 P.M.     Date: August 21, 2012 
Type of Interview (Underline one):  In Person       Phone   Mail      Other__________ 
Location of Interview: N/A 
 
 

 
1. What is your overall impression of the project? 

Don’t live near site. Comfortable now project now. Security was once a concern; That 
has been fixed. Mock exercise at the site went well. Do think staff at the site does a great 
job.  
 
 

2. What effect has this Site had on the surrounding community, if any? 
Some people who still live near the site complain, but that is more due to fear about what 
could happen that about anything that is currently happening. They are concerned with 
their proximity to the Site. 
 

3. How well do you believe the remedy currently in place is performing?   
It is performing well. 
 

4. Are you aware of any complaints or inquiries regarding environmental issues or the 
remedial action from residents since implementation of the cleanup?   
Again, just close residents express concern. There is high incidence of cancer in 
Kentucky. 
 

5. Are you aware of any changes in projected land use at or near the Site? 
Built airport in Rowan County is has a flight path directly in line with the site. There is 
some concern about how a planes crash might cause a problem. 
 

6. Do you feel well informed about the Site’s activities and progress? 
Well informed with open houses that are held regularly. Staff is always good at 
answering questions and keeping the community informed. 
 

7. Do you have any comments, suggestions or recommendations regarding the Site’s 
management or operation? 
No other comments.  
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MEDIUM/ 
AUTHORITY 

Contaminant-Specific ARAR 
Contaminant-specific ARARs listed in the ROD include some requirements that are also listed 
as Action Specific ARARs.  

STATUS REQUIREMENT SYNOPSIS ACTION TO BE TAKEN 
TO ATTAIN ARAR 

 
All Pathways (TEDE) 
AEA (Atomic Energy 
Act) 

 
902 KAR 100:020 Section 7 and 8 and Table II of 100:025 Kentucky Standards for Protection 
Against Radiation Allowable Doses in Unrestricted Areas 
 

 
Applicable 

 
This ARAR at the time of the 
1991 ROD limited the total 
effective dose equivalent to 
individual members of the public 
from licensed operations to less 
than 100 mrem/yr. The current 
regulation limits the dose to 50 
mrem/yr as measured in gaseous 
and liquid effluents in 
unrestricted areas. 

 
Compliance was demonstrated at the peak 
of IRP operations using liquid discharge, 
air emissions and direct dose monitoring.  
During IMP, Commonwealth monitors 
liquid discharge (remaining viable 
pathway) as indicator with TEDE at less 
than 25 mrem/yr at the current licensed 
site boundary. 
 

All Pathways (TEDE) 
AEA 

10 CFR 20 Federal Standards for Protection Against Radiation (Allowable Doses in 
Unrestricted Areas), 10 CFR 20.105, 20.106 and Appendix B, Table II 
 

Relevant and 
Appropriate 

 
This ARAR at the time of the 
1991 ROD limited the total 
effective dose equivalent to 
individual members of the public 
from licensed operations to less 
than 100 mrem/yr. The current 
regulation limits the dose to 50 
mrem/yr as measured in gaseous 
and liquid effluents in 
unrestricted areas. 

Compliance was demonstrated at the peak 
of IRP operations using liquid discharge, 
air emissions and direct dose monitoring.  
During IMP, Commonwealth monitors 
liquid discharge (remaining viable 
pathway) as indicator with TEDE at less 
than 25 mrem/yr at the current licensed 
site boundary. 
 

Surface Water 
CWA 

401 KAR 5:026 – 035, Kentucky Surface Water Quality Standards 
 

Applicable This ARAR limits contaminant 
loading to waters of the 
Commonwealth.  

Compliance is demonstrated currently 
with data collected by the Commonwealth 
at multiple monitoring locations 
prescribed by the PSVP (102D, 103, 106, 
122C and 122A).  During the IMP (with 
continued maintenance), after the Final 
Closure Period and considering 
radioactive decay, water quality is 
expected to remain within the surface 
water quality standards. 
 

Surface Water 
CWA 

Section 304(a)(1) of the Clean Water Act – Ambient Water Quality Criteria, EPA criteria for 
protection of aquatic life from acute or chronic toxic effects or the human health criteria for 
consumption of fish 

Relevant and 
Appropriate 

This ARAR limits contaminant 
loading to waters of the 
Commonwealth.   

Compliance is demonstrated currently 
with data collected by the Commonwealth 
at multiple monitoring locations 
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AUTHORITY 
Contaminant-Specific ARAR 

Contaminant-specific ARARs listed in the ROD include some requirements that are also listed 
as Action Specific ARARs.  

STATUS REQUIREMENT SYNOPSIS ACTION TO BE TAKEN 
TO ATTAIN ARAR 
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 prescribed by the PSVP (102D, 103, 106, 
122C and 122A).  During the IMP (with 
continued maintenance), after the Final 
Closure Period and considering 
radioactive decay, water quality is 
expected to remain within the surface 
water quality standards. 
 
 

Ground Water/SDWA 
Surface Water/CWA 

401 KAR 6:015, Kentucky Drinking Water Standards 
 

Relevant and 
Appropriate 

Compliance with the 4 mrem/yr 
drinking water standard for 
tritium is judged beginning at the 
contact of the alluvium with the 
hillside and ending at the 
streams.   
 

Commonwealth compiles data from 14 
monitor wells located in the alluvium 
(within the buffer zone), and at a stream 
location outside the buffer zone (102D) 
where adequate water is available to be 
used as a possible drinking water source.  
Current data show all sampled wells 
below the dose derived standard.  Given 
the relatively short decay rate of tritium, 
drinking water limits are expected to 
continue to show compliance after the 
final cap is constructed. 
 

Ground Water/SDWA 
Surface Water/CWA 

40 CFR 141, 142, and 143, Federal Drinking Water Regulations same as State Standards 
Section 304(a)(1) Ambient Water Quality Criteria same as State Standards 
 

Relevant and 
Appropriate 

Compliance with the drinking 
water standard is judged 
beginning at the contact of the 
alluvium with the hillside and 
ending at the streams.   

Commonwealth compiles data from 14 
monitor wells located in the alluvium 
(within the buffer zone), and at a stream 
location outside the buffer zone (102D) 
where adequate water is available to be 
used as a possible drinking water source.  
Current data show all sampled wells 
below the dose derived standard.  Given 
the relatively short decay rate of tritium, 
drinking water limits are expected to 
continue to show compliance after the 
final cap is constructed. 
 

Ground Water/RCRA 401 KAR 34:060 (section 5) – Ground Water Protection… maximum ground water 
concentration limits for certain metals and organic compounds. 
 

Applicable EPA determined and the 
Commonwealth agreed that 
compliance testing/monitoring 

Based on current data, information 
provided by the Commonwealth and data 
collected during the RI/FS, constituents 
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Contaminant-Specific ARAR 

Contaminant-specific ARARs listed in the ROD include some requirements that are also listed 
as Action Specific ARARs.  

STATUS REQUIREMENT SYNOPSIS ACTION TO BE TAKEN 
TO ATTAIN ARAR 
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will focus on water borne 
pathways for tritium, and that 
unless tritium levels 
substantially exceed the criteria, 
organic and metal analyses will 
not be required.  If tritium levels 
increase substantially, indicating 
changed site conditions, 
expanding the analyte list will be 
in accordance with the EPA 
approved PSVP. 
 

regulated pursuant to the hazardous waste 
management groundwater regulations are 
in compliance at the compliance locations 
and that exceedances of standards in the 
future are not expected. 

Air/CAA 40 CFR Part 61.92, subpart H, National Emission Standards for Hazardous Air Pollutants 
(NESHAPS) 
 

Relevant and 
Appropriate 

This ARAR limits dose to the 
public via the air pathway to 10 
mrem/yr.  Monitoring during 
IRP RA demonstrated levels less 
than 10 percent of limit.  
Monitoring discontinued during 
IMP unless/until Commonwealth 
initiates solidification activities, 
then monitoring resumed. 
 

Air releases during IMP are negligible.  
Should the Commonwealth perform 
solidification during the IMP, the affect 
of air dose will need to be considered.  
Air dose after final cap construction is 
expected to be negligible. 

All Pathways/AEA 902 KAR 100:022, Kentucky Licensing Requirements for Land Disposal of Radioactive Waste Relevant and 
Appropriate 

Combined doses from air, water, 
drinking water and soil pathways 
should not exceed 25 mrem/yr 
effective dose equivalent at the 
current licensed site boundary.  
Water runoff is the only viable 
pathway and tritium is selected 
for monitoring compliance 
(PSVP). 

Monitoring locations (107C, 143 and 
144) were in compliance at the end of 
IRP RA, and continue to show 
compliance.  The Commonwealth will 
control access to these locations in 
perpetuity.  Therefore, the potential dose 
to members of the public now and in the 
future is negligible. 
 

All Pathways/AEA 10 CFR 61.41, Federal Licensing Requirements for Land Disposal of Radioactive Waste same 
as State Requirements 
 

Relevant and 
Appropriate 

Combined doses from air, water, 
drinking water and soil pathways 
should not exceed 25 mrem/yr 
effective dose equivalent at the 
current licensed site boundary.  
Water runoff is the only viable 
pathway and tritium is selected 

Monitoring locations (107C, 143 and 
144) were in compliance at the end of 
IRP RA, and continue to show 
compliance.  The Commonwealth will 
control access to these locations in 
perpetuity.  Therefore, the potential dose 
to members of the public now and in the 
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for monitoring compliance 
(PSVP). 
 

future is negligible. 

Soil/AEA 40 CFR Part 192, Federal Standards for Uranium and Thorium Mill Tailings 
 

Relevant and 
Appropriate 

Standard for uranium and 
thorium mill tailings requires 
radium-226 concentrations in the 
top 15 cm of soil to be less than 
5 pCi/g. 

The pre-existing soil cover, placement of 
the IRP Cap with fill of 1 to 3 feet, along 
with the 45 mil reinforced polypropylene 
liner, satisfy this requirement.  In 
addition, placement of the final cap by the 
Commonwealth to complete the RA will 
ensure this ARAR will continue to be met 
in the future. 
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MEDIUM/ 
AUTHORITY 

Action-Specific ARAR 
ARARs Action Specific ARARs listed in the ROD include some requirements that are also 
listed as Contaminant-specific.   

STATUS REQUIREMENT SYNOPSIS ACTION TO BE TAKEN 
TO ATTAIN ARAR 

All Pathways, 
Safety/OSHA 
 

 
Occupational Safety and Health Standards (OSHA) 29 CFR 1910.120, 1910.1000 – 
1910.1500 
 

 
Applicable 

 
Acceptable employee exposure levels, 
including, without limitation, training, 
have been promulgated to control 
exposures and safety in workplace 
environments. 

 
Compliance with OSHA standards is 
achieved through implementation of the 
EPA approved Health and Safety Plan 
(HASP) for the IMP.  Continued 
implementation of the HASP is expected to 
achieve compliance in the future. 
 

 
All Pathways, 
Safety/OSHA 
 

 
Occupational Safety and Health Standards (OSHA) 29 CFR 1926.53, 1926.650 – 1926.653 

Relevant and 
Appropriate 

Acceptable general duty safety 
requirements have been promulgated to 
control personnel safety in workplace 
environments.  

Compliance with OSHA standards is 
achieved through implementation of the 
EPA approved Health and Safety Plan 
(HASP) for the IMP.  Continued 
implementation of the HASP is expected to 
achieve compliance in the future. 
 

Air/CAA National Emission Standards for Hazardous Air Pollutants (NESHAPS) 40 CFR Part 61, 
Subpart I 
 

 
Applicable 

This ARAR limits dose to the public via 
the air pathway to 10 mrem/yr.  
Monitoring during IRP RA 
demonstrated levels less than 10 percent 
of limit.  Monitoring discontinued 
during IMP unless/until Commonwealth 
initiates solidification activities, then 
monitoring resumed. 
 

Air releases during IMP are negligible.  
Should the Commonwealth perform 
solidification during the IMP, the affect of 
air dose will need to be considered.  Air 
dose after final cap construction is expected 
to be negligible. 

All Pathways/AEA Kentucky Standards for Protection Against Radiation 902 KAR 100:020   
Because Kentucky is an Agreement State, its radiation protection standards (902KAR 
100:020) are the applicable standards. 
 

 
Applicable 

This ARAR establishes radiation 
protection standards for workers within a 
restricted area.   

Compliance is achieved through 
implementation of the Radiation Protection 
Program as part of the site specific, EPA 
approved HASP.  Continued 
implementation is expected to achieve 
compliance in the future. 
 

All Pathways/AEA 10 CFR 20 Federal Standards for Protection Against Radiation (Allowable Doses in 
Restricted Areas). 

Relevent and 
Appropriate 
 

This ARAR establishes radiation 
protection standards for workers within a 
restricted area.   

Compliance is achieved through 
implementation of the Radiation Protection 
Program as part of the site specific, EPA 
approved HASP.  Continued 
implementation is expected to achieve 
compliance in the future. 
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All Pathways/AEA General Kentucky Requirements Concerning Radiological Sources (ALARA) 902 KAR 
100:015 
 

 
Applicable 

This ARAR establishes the requirement 
for a program to achieve radiation 
protection standards “as low as 
reasonably achievable” (ALARA). 

Compliance is achieved through 
implementation of the Radiation Protection 
Program as part of the site specific, EPA 
approved HASP.  Continued 
implementation is expected to achieve 
compliance in the future. 
 

Air/CAA Kentucky Fugitive Air Emissions Standards 401 KAR 63:010 
 

 
Applicable 

This ARAR establishes air standards for 
fugitive emissions related to site 
activities. 

The waste area is covered by a 45 mil 
reinforced polypropylene geomembrane, 
Commonwealth has paved the access road 
and the perimeter road has infrequent use.  
Monitoring of fugitive emissions will not 
be required until/unless there is major 
repair to IRP Cap, replacement of the 
geomembrane or construction of the final 
cap.  The Commonwealth will comply if 
and when required. 
 

Waste/AEA Kentucky Standards for the Disposal of Radioactive Material 902 KAR 100:021, sections 7 
and 8 
 

 
Applicable 

This ARAR establishes requirements for 
analysis and classification of waste for 
disposal. 

The Commonwealth evaluates, analyzes 
and classifies all waste disposed on site.  
Records are maintained in accordance with 
the approved IMP work plan.  Initiation of 
solidification will require a process control 
program, including sampling and testing of 
grout. 
 

Waste/AEA Kentucky Licensing Requirements for Land Disposal of Radioactive Waste 902 KAR 
100:022 sections 14, 19, 21, 23, 24 (1) – (11), 25(3) and 27(2) 
 

Relevant and 
Appropriate 

This ARAR establishes standards for 
facility construction relative to land 
disposal of radioactive waste.  
Compliance was previously 
demonstrated.  During the BoRP, the 
Commonwealth will perform post-
closure surveillance of the site, which 
includes a monitoring system that 
provides early warning of the release of 
radionuclides before they reach the site 
boundary. 

Compliance during the BoRP will be 
achieved through implementaion of the 
EPA approved IMP work plan.  During the 
FCP and the ICP, the Commonwealth will 
be required to comply. 
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Waste/AEA Federal Licensing Requirements for Land Disposal of Radioactive Waste 10 CFR 61.29, 

61.42, 61.44, 61.51(a), 61.52(a)(1) – (11), 61.53 (d), 61.55, 61.56 
 

Relevant and 
Appropriate 

This ARAR establishes standards for 
facility construction relative to land 
disposal of radioactive waste.  
Compliance was previously 
demonstrated.  During the BoRP, the 
Commonwealth will perform post-
closure surveillance of the site, which 
includes a monitoring system that 
provides early warning of the release of 
radionuclides before they reach the site 
boundary. 
 

Compliance during the BoRP will be 
achieved through implementaion of the 
EPA approved IMP work plan.  During the 
FCP and the ICP, the Commonwealth will 
be required to comply. 

Soil and Water/Kentucky 
Law 

KRS 262, Kentucky Soil and Water Conservation Requirements  
 

Relevant and 
Appropriate 
 

Standards have been adopted to provide 
for conservation of Commonwealth of 
Kentucky soil and water.  In general, 
implementation of a surface water and 
erosion control plan will achieve 
compliance. 

The Commonwealth will be required to 
implement a surface water and erosion 
control plan if and when there is major 
repair to IRP Cap, replacement of the 
geomembrane or construction of the final 
cap. 
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ARARs Action Specific ARARs listed in the ROD include some requirements that are also 
listed as Contaminant-specific.   
 

STATUS REQUIREMENT SYNOPSIS ACTION TO BE TAKEN 
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Waste/RCRA Kentucky Hazardous Waste Management Regulations 401 KAR Chapter 34 
The following Kentucky Hazardous Waste Management Regulations are ARARs that must 

be met by the selected remedy:    
 

• 401 KAR 34:060 – Ground Water Protection,  
- Sections 8 and 9, Monitoring and Detection 
- Sections 10 and 11, Standards for Compliance 
 
 
 

• 401 KAR 34.070 (Sections 2, 5, 7, 8, and 10) – Closure and Post-Closure 
- Section 2, Closure performance standards  
- Section 5, Disposal or decontamination of equipment, structures, and soils 
- Section 7, Plat survey to local zoning authority and the Commonwealth 
- Section 8, Post-closure care and use 
- Section 10, Notation of the deed to the property noting the previous 

management of hazardous wastes and the resulting land use restrictions. 
 
 

• 401 KAR 34.190 – Tanks used for treatment and storage of hazardous waste 
 
 
 
 
 
 
 
• 401 KAR 34.230 – Landfill Closure Standards 

 -Section 6, Closure and Postclosure Care.  This ARAR applies to the Final 
Cap to be constructed by the Commonwealth 

 

 
Applicable 

This ARAR establishes standards for 
ground water protection, including 
monitoring, detection and concentration 
limits. 
 
 
 
 
 
 
This ARAR sets requirements for 
closure and post-closure care of 
facilities.   
 
 
 
 
 
 
ARAR establishes requirements for 
tanks, including secondary containment 
and off-gas controls. 
 
 
 
 
 
This ARAR establishes final closure and 
post-closure care requirements for caps, 
specifically applicable to the FCP and 
ICP 
 

A groundwater monitoring detection 
program, including data validation, data 
evaluation and corrective action 
requirements, was established in the EPA 
approved IMP PSVP.  Based on current 
data, information provided by the 
Commonwealth and data collected during 
the RI/FS, constituents regulated pursuant 
to the hazardous waste management 
groundwater regulations are in compliance 
at the compliance locations and that 
exceedances of standards in the future are 
not expected. 
 
 
Interim closure requirements for the IRP 
RA were achieved pursuant to the EPA 
approved IRP RA Construction Report.  
IRP post-closure care is the responsibility 
of the Commonwealth in accordance with 
the EPA approved IMP work plan. 
 
Tanks used for the IRP RA met these 
requirements, including the LSF 
underground tank left for Commonwealth 
use during the BoRP.  Tanks used by the 
Commonwealth during the BoRP will be 
subject to this ARAR, including the above 
ground storage facility and any tanks 
associated with future leachate pumping or 
the FCP/ICP. 
 
 
The Commonwealth will be required to 
comply with requirements during the FCP 
and ICP. 
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Waste/RCRA 

Resource Conservation and Recovery Act (RCRA) Hazardous Waste Management Standards 
40 CFR Part 264, In Part. 
 

Relevant and 
Appropriate 

Same as 401 KAR Chapter 34 above. 
 

Same as 401 KAR Chapter 34 above. 
 

Waste/RCRA Resource Conservation and Recovery Act (RCRA) Hazardous Waste Management Standards 
40 CFR Chapter 268.  The land disposal restrictions for leachate were waived for remedial 
action at the MFDS (ROD, Section 8.3). 

Applicable RCRA Hazardous Wastes not subject to 
the ARAR waiver and other wastes that 
cannot be disposed on-site (e.g. liquids 
such as oil, ethylene glycol) must be 
disposed off-site pursuant to 40 CFR 
300.440. 

The Commonwealth will comply with 
requirements through implementation of 
the approved IMP work plan.   

 
 
NOTES: 
1. Compliance with ARARs during the Balance of the Remedial Phase (BoRP) is the responsibility of the Commonwealth of Kentucky. 
2. At Maxey Flats, the chosen remedy requires time to work.  The remedial action construction will not be complete until the Commonwealth of Kentucky constructs the final closure cap.  Therefore, the EPA has 

recognized in the PSVP that ARARs that are used to determine final remediation levels only apply at the completion of the action.  See 55 CFR 8755.  As a result, this Five Year Review Report will show 
compliance with contaminant specific ARARs either now or in the future. 
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