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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 s
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 WastelLan): Maxey Flats Disposal Site
EPA ID (from WasteLan): KYD980729107

Region: 4 State: Kentucky City/County: Fleming
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



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 I11-2. 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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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 8121 and the National Contingency Plan
(NCP). CERCLA 8121 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 8300.430(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



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.



1. Site Chronology

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

Month/Year
May 1963 — Dec 1977

1973 — Apr 1986
1981
1986
1987

Dec 1988 — Nov 1991
Jul 1989

May 1991

Sep 1991

1992
1992-1995

Jul 1995

Oct 1995

Activity

NECO managed and operated the disposal of approximately 4,750,000
cu. ft. of Low Level Radioactive Waste (LLRW).

Evaporator operations processed more than 6,000,000 gallons of liquid.

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

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

EPA performed Emergency Action

EPA approves the SPPs’ RI Report
EPA submits the FS and the Administrative Record to the public.

EPA issues the Record of Decision for the MFDS, Fleming County,
Kentucky.
EPA issues Special Notice to the Potentially Responsible Parties.

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.

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.

SPPs complete installation of Construction cover.



Month/Year
Apr 1996

Jun 1997

Jan 1998
Aug 1998
Sep 1998
Feb 1999

Jun 1999
Oct 1999

Aug 2000

Sep 2000

Oct 2000
Jun 2002

Jan 2003
May 2003
Jun 2003

Oct 2003
Apr 2006
September 2007

Apr 2008
May 2, 2010
Oct 2010

Oct 2011

Activity

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

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

EPA approves SPP’s Final LR/D Design Report

EPA holds Public Open House at MFDS

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

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

SPPs initiate Remaining Work with Southeast Cap construction.

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

EPA finds Leachate Removal Performance Standards met, Leachate
removal operations cease and shutdown/ decommissioning is initiated.
EPA holds Public Open House at MFDS to discuss LR/D
decommissioning and RW construction.

SPPs initiate balance of RW construction.

EPA conducts Five-Year Review.

SPPs continue RW Construction.

Commonwealth begins Interim Maintenance Period (IMP) Monitoring
SPPs complete the IRP work.

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

EPA issues the IRP Certification of Completion.

Commonwealth holds Public Open House at MFDS.

EPA completes second Five-Year review.

Commonwealth holds Public Open House at MFDS

Greater than 25-year project storm occurs at site

Commonwealth holds Public Open House at MFDS

EPA Initiates third Five Year Review



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



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



bottom of the soil layer. A cross-section of the geologic units at the MFDS is included as
Figure 111-1.

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 I11-1: 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,



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.



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 111-2.
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TABLE |11 -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
lodine-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:

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

e Demolition and on-site disposal of site structures;

e Extraction, solidification, and on-site disposal of approximately three million gallons
of trench leachate;

e Installation of an initial cap consisting of clay and a synthetic liner;

e Re-contouring of capped disposal area to enhance management of surface water
runon and runoff;

e Installation of a ground water flow barrier, if necessary;

e Installation of an infiltration monitoring system to continuously verify remedy
performance and detect the accumulation of leachate in disposal trenches;

e Monitoring of ground water, surface water, air, selected environmental indicators,
and rates of subsidence;

e 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;

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

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

e 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:

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

e 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;

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

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

e Implement institutional controls to permanently prevent unrestricted use of the site;

e Implement a site performance and environmental monitoring program.

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

e Prevent or mitigate the continued release of hazardous substances, pollutants
and contaminants from the Site to underlying bedrock formations and ground
water aquifers;

e Prevent or mitigate the continued release of hazardous substances, pollutants
and contaminants from the Site to surface water bodies and sediments;

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

e 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;

e 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:

e 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 (FCTSs);
. Transferring the leachate from the FCTSs 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;

o 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;

o Modifying/constructing the perimeter drainage channels to direct storm water
to the EDB; and

o 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:

e Acquisition of the additional Buffer Zone property;

e Buffer zone building demolition;

e Acquiring Deed Restrictions for the entire Maxey Flats Site;
e Environmental monitoring; and

e 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:

o IRP Cap maintenance and replacement as necessary;

o Trench leachate management and monitoring;

o Subsidence monitoring, periodic surveys, and repairs as necessary;
o Erosion evaluation in channels along the hillslopes;

. General Site maintenance;

o Stream monitoring;

o Alluvial well monitoring;

. Data collection, analysis and reporting to EPA;

o Maintenance of site drainage and erosion control features; and

J 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 363,100 370,920 312,900 319,176 320,104 1,686,200
Expenses
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 - - 16,508 22,342 52,422 91,272
Projects

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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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 I11-
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:

e Community involvement;

e Document review;

e Data review;

e Site inspection;

e Local interviews; and

e 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

23



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

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.

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.

29



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 Rl 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.

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 Rainfall in a 24-hour | Pre-IRP EDB Post IRP EDB Design
Event (years) period (inches) ) discharge Flow (cfs)® Discharge Flow (cfs)
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 Accumulated Peak Flow During
Rainfall Interval Rainfall for the Rain | Storm Events (CFS)
Interval
May 2, 2010 2MAY 10 begin 0315 | 5.39 Inches 22.7 cfs
hours, End 3MAY10
at 0130 hours

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.
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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 I1l. 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

Annual Rainfall

Year (inches)
2007 31.63
2008 39.07
2009 45.52
2010 41.85
2011 54.24

Contaminant Monitoring

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.

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.

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.

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

e AW-7 is representative of ground water in the alluvium in No Name creek,
downgradient from the East Main Drainage Channel;

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

e 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.
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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 V1I-1 for groundwater, Table V11-2 for surface water, and Table V11-3 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 V1I-1, VII-2, and VI11-3. 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 pg/L unless otherwise noted)

1991 ROD ARAR!

New or Modified

Are the New or Modified

Chemical Requirement? Different
Aguatic Life Acute Warm Water Aquatic from ROD ARAR?
(1-Hour Average) Habitat - Acute®

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

940 b No
Chlorobenzene 250" b No
Toluene 17,500 b No

Aquatic Life Chronic Warm Water Aquatic
(4-Day Average) Habitat - Chronic*
Nickel 88/160/280° 52" Yes
Vinyl Chloride b b No
Benzene b b No
Chloroform 1,240 b No
1,2-Dichloroethane 20,000" b No
Trichloroethylene 21,900 b No
Arsenic b 150 Yes
Lead 1.3/3.2/7.7° 2.5 Yes
Bis-(2-ethylhexyl) phthalate 3 b No
Chlorobenzene 50" b No
Toluene b b No
Human Health Human Health

Fish? Fish?
Nickel 100 4,600 Yes
Vinyl Chloride 5,246° 2.4 Yes
Benzene 400° 51' Yes
Chloroform 157¢ 470' Yes
1,2-Dichloroethane 2,430° 37 Yes
Trichloroethylene 807° 30' Yes
Arsenic 0.175° 0.14i 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.
2.

From 1991 ROD, Appendix B — Clean Water Act — National Recommended Water Quality Criteria

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.

Acute = protective of aquatic life based on one hour exposure that does not exceed the criterion.

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.

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

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 LC, or one-third LCs, concentration derived from toxicity tests on representative indigenous or
indicator aquatic organisms.

The value was calculated assuming risk level of 10 per lifetime.

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©46l
(hardness)] + 3.3612) assuming hardness equal to 50, 100, and 200 mg/l as CaCOs.

According to the 1991 ROD, Appendix B Water Quality Criteria Table, chronic criterion was calculated
using the formula; e(©-8460In (hardness)] + 1.1645) a55ming ha3rdness equal to 50, 100, and 200 mg/l as CaCOs.

Lowest observable effect.

The current acute criterion for nickel is expressed as a formula; e©84°[
corresponds to a hardness of 100 mg/L.

The current chronic criterion for nickel is expressed as a formula:
corresponds to a hardness of 100 mg/L.

This criterion is based on carcinogenicity of 10 risk.

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
risk.

The current acute criterion for lead is expressed as a formula; 273 [in (hardness)] = 1.460) - a1 e provided
corresponds to a hardness of 100 mg/L.

The current chronic criterion for lead is expressed as a formula:
corresponds to a hardness of 100 mg/L.

In (hardness)] +2.255) . o110 provided

e(0.8460 [In (hardness)] + 0.0584) : value provided

e(1.273 [In (hardness)] — 4.705) : value provided
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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 New or Modified Requirement? Different?
(Ho/L) (Ho/L)
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 --P 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.
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http://water.epa.gov/drink/contaminants/index.cfm

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 el Different?
Requirements

Beta particle and 4 mrem/year 4 mrem/year

photon radioactivity No
Gross Alpha particles 15 pCill 15 pCi/l No
Radium-226 and 5 pCi/l 5 pCill No

Radium-228 (Total)
Uranium - 30 ug/L 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 Water?

Radionuclide 1991 ROD ARARs ° New or Modified Different?
Requirements

Total Wr_\ole body exposure 25 mremiyr® 25 mremiyr® No
(all media)
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/mi 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/mli 60 pCi/ml No
Plutonium -239 0.02 pCi/ml 0.02 pCi/ml No
lodine-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.

. Based on Federal Register notice on NRC revisions to Table I1, 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, 11" Floor
Atlanta, GA 30303
Ph: (404) 562-8935
Fax: (404) 562-8786

E-Mail: scully.pam@epa.gov




2012 Five-Year Review Correspondence Log
Attachment 2.B

Media Name Contact Publication Schedule/Circulation Comments
Alison Barlow Daily
Ashland Daily Independent Abarlow@dailyindependent.com 15,295 Sunday Largest circulation
224 17" Street $ Talked to her 3/19/12
Ashland, KY 41101
(606) 326-2600 Publication on Sunday, April 1st
Lexington Herald Leader Legal Clerk Daily

100 Midland Avenue
Lexington, KY 40508
(859) 231-1361 Legal Clerk
Barbara Jarvis
(859) 231-1460 Direct Line

hllegalads@herald-leader.com

500,060 circulation
Sunday largest circulation day
Must be in by Wed AM

Spoke with Barbara 3/19/12

Publication on Sunday April 1%,

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
siackson@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 30"

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 3".

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 4",

F:\dmi\PROJECTS\3088\2012 Five Year Review\Final Five Year Review Report\Attachment 2\Attachment 2.B Correspondence Log.doc



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

ajeq
LL-AON L L-Re AON-0| 0L-Ae 60-1°0 60-4dy 80-10 80-4dvy  20-190 €0-4dy
[ | I I 1 L - . . - - 00°0¢

000§

-
v

L d
L 4
4
L 2

00°09

0004
00°08

0z —— 00°06

08 —— 00001
§.'9—e—

000LL

G'9—w—

09 —+— 00°0Cl
S¢S

0G—=—

0o'ogl

ooovl

§e—e—

00°06}

0009k

00041

00°081

00061

- 00002
SEaly UoI}0ag-SS04) ulei( }seg

V'€ luswiyoeny

1994 ul ealy



07¢l 08 6.9 g9 09 G'§ 0's S€

| L L 1 1 L - QO-cm
0008
0004
L L-AON ——
NON-Q) ——
0L-Repy —— 0006
60100 —e—
60 - JdY —w—
80 - 100 ——
5 000LL
L0-P0 —=—
£0-1dy —e—
oooelL
sydein eauy
uo0I3133§ SS04)
|euipniiSuon
plelE 0o0'0sL
q'€
juswyoeny ¢
00041




uonenjeAa s|yj wolj pajoenqns
Baly @ ‘Wbs g'g| jo ease uj aseasnul ue ul pajnsal syl Wede Jayuny G| pue uoneasja ul Jaybiy g0 1es
sjuswinuow maN ‘siequul us|ie} pue Bujpooy wouy abewep o} op Bumesas pasnbal sjuawunow Juswainseayy §

W6} A9 5°9 0 Lipim ulesp pamoueu dwinjs apispY Yinog £

“Aileomian U 0¥ 0- pue Ajigjuozuioy Y gz’ peoeldsip Buleq ygs JusWwnuow aouasajel uj paynsal dwnis apisiily ynog £
Juswainseauw (el 'yedal uielp pue abewep pooy o) anp pays!|geEISaal 219M SJUSWINUOW JUSWAINSEIN Z
‘Boj pjay Aq pauiuualep ‘painseaw Buiaq uonoes ssoso Buoim ul paynsal abewep juiod Juswainseapy L

BlEQ JUSIDIYNSUON

Jaquinu ajdwes auy s1
a|dwes ay) ay) Jo uoneInap pIepuels ayj si

asnN

u
-]

Eale |EUONISS SSOID aUljaseq ayl s| aseq X
E3JE |[BUONJSS SS0JO 8U) JO uesuwl s|dwes sy} si JaAe ‘s X Baym

Up/S
osEq Y - AR 'S Y

uw__.__.EDn_
3s81 3 sjuspms

ON 0Lz oN 681 [ 2oL0 beG'€ | SVUOL L sgzoL | s9E9r | zivsL GZ'LLL | SPLLL | 9S°0LL | e8Il | 09291 L] 0Ch
°N e ON Z687L | BIETL- | £LOG | TELEL || zrogL | seeel | veOvL 9e/ZL | 00WEL | SE'EEL | LL'zel | eLGEL | o8
asy asN asN 6¢L | asN 8eey | 0567 || 9065 | szzs | soor vzer | 8liy | el'sy | 08y | sov
asN asN asN 68} asN \90's | 80%9 || peg9 | ogoL | vve9 ob'8s | €065 | zo8s | 9109 | €59
SN | asN | asN L6€7L | @SN 099% | 68'LL [} 0s:901 | LeZeL | os'8LL 20811 €6'94L | 296kl | 89TEL
ON LE°LL- SaA L6€°L lel'e 0966 | 95'ket || eg'geL | soBEL | 9iizt 6E9LL | 8 LO'SLL | Z¥SLE | LG'SLL
ON i S9A 671 [ 00L'S €99C | L¥'80L || gL'GOL Lo oeen zL'l0L | vZ oL | 68°90F | 0SZ0L | 957201
asN asnN asnN 46E°L asn 8ov' vl ye'ov 2L Sk ¢ 05'8¢ 0Li8E 6L6E | Z96E ZZ 0
couleseg | auleseg | ¢iueoyiubis| (Ej-euo | enjeA} | uopEiAeG| uEsiN | LI-AON | Li-AeW | AoN-0L | Ob-KeiW | 6000 |60-4dv | 80-3190 | 80-4dy | 20-100 uogoag
wouy wouy Alleansness |10 %66) | paleinojen | piepuerg a|dwes : sso4D
abueyp | abueyn 9, | abueyos; | anjea ajdwesg
%5z < 1eiqeL
(dd Ag painseapy) (sosn Aq painseayy)
poula 1821+ sjuspnig 1924 aienbg uj easy
sisAjeuy |eansnels ejeQq uoioag ssoin

sisAjeuy |eansiels OQIN3 O°¢ JUSWIYdERY

ueiq 1se3 d4IN 10} Sesly uoloag Sso1D
uoljenjeA3z |eonsnelg



U0IJIBS $$042 BUY Ul B|gR|IBAR BSIR [BNJOR 108(jal 0] sBuipesi Bale 2101 oY)
WY PRIOBIINS SEM BOIR SIY] ‘PBAIDSCO SEM SUOIBAIIS JUSWINLOW SU} SA0GE BOIE UR SJAUM SBOURISUI UI 1Y) Pajou
8q pinoys J| "papiaocid sl eyl eiep sy $] Sy} pue ‘ainlesy uobAiod aul uo Paseq BolE SSIBINDJED A|[EDIBWOINE SO

‘BOJE 2AlRIURSRICBS BU) POJERID SIUSWNUOW B4} S)38UU0D Jey) aull Buipunog & yym Buole ,Sajeuipioo, asay) Jo
UONBUIQUIOD & |, "UOOSS SS0I0 B Ul Peloajoo juiodelep yoea 1oj (199} U sBuipess §49 |2juozZIioy pue Jesilan) A pue ¥
Bunejue Aq eyep 22inos o) Ul pajuasaldal eale au) Buneais-ai Ag peonpoid 21em suobAjod ‘Alleaioads aiop SIBMYOS

01 SOV [YST Buisn BaJe |2UONIAS SS0ID YOBS 10y PaIeeId sem uoBAjod v esale Bunenoes 1o} ABojopoyiew

L1LOZ Ile4 Se suoneoso| asay) 10}

paysiiqelsa-al s| suleseq | L7 JO JoWwwns auy) Bulnp po)Iomal siom 6 NIy} 9 suoidas -q
010Z lIB4 MOU $I | UOIIOSS SSOIL) I0) BUIISEY ‘0L0T (184 Ul 195-81 SEM Y| JUSWNUOW-B

'SOJON
zLey 61'2¥ 9z L 20'02 L1 Uonoeg
05'8¢ LT°6¢ A 80°0- 0l Uonoeg
09'59 AN ZL'es - o8 Uon0es
L¥'EGY LY eGP LL'E6Y - 48 UoNoag
€8'261 88'8/L1 Zv'68l - oL UONOSS
AWARS €0'086°C 19'951L°¢ - 49 UoNnosg
189G/ 90'6¢. zevel £0'€09 G uoveg
£2°02C oL'ere Gv'622 TAA]! ¥ uoljosg
§9°¢€5e L£'8L2 95'842 £9'1L52 € uonoag
8L'LEl £€°00L inad! L8'201 Z uoipeg
0Z'8L¥ 95°0S¥ RArA - gl UOROSS

() L10Z Bundg () Loz ey (A oLoziied (W) €00z auleseg

Boly |[BUOI}OSS SS0ID
Bunojiuoy uoisoag HAWI Q'S BWYoIENY



Attachment 4.A

Subsidence Tracking Form Maxey Flats Project
Updated 12/31/2011
Subsidence Documented Subsidence Repair
Subsidenc Estimated
Subsidence | Subsidence e Max. Patch Fill
Area Avg. Depth Depth Dimensions Quantity
Date Location Date Topographic Location Sq. Ft Inches Inches Feet Fill Type Tons
N 38° 15.413'
9/25/2006 Near Center of Trench 46 | 10/3/2006 W 83° 34.220' 63.6 6 6 12 (Circle) Sand 1
1068 Ft Elev.
N 38° 15.423'
9/8/2008 Trench 37 9/19/2008 W 83° 34.254" 988 2 5 80 x 45 Sand 9
1067 Ft Elev.
N 38° 15.501"
10/27/2008 South end of Trench 30 [ 10/31/2008 W 83° 34.293' 2800 13 4 80 x 70 Sand 15.5
1079 Ft Elev.
N 38° 15.529'
8/31/2010 South end of Trench 32 || 8/31/2010 W 83° 34.276' 1080 13 6 81 x 30 Sand 13.5
1062 Ft Elev.
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Subsidence Monitoring Control Point Survey
Maxey Flats Disposal Site

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'
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'

*  points 29-34 were added by the Commonwealth of Kentucky in 2008
** point 33 was repaired and remeasured in Fall of 2010

2004-2010 surveys performed by Curd & Newton Surveying (Morehead, KY)

2011 survey performed by Estes Land Surveying (Morehead, KY)
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Attachment 4.E

Liner Maintenance
2003-2011

Maxey Flats
Fleming County, Kentucky
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Liner Repair data adapted
from figures: 2006 Defect Map,
2005 Defect Map, 2004 Defect
Map and 2003 Defect Map.

Map Legend:

Liner Defect Year
© 2003-2006

2007

2008

2009

2010
o 2011

Liner Defect (area) Year
] 2003-2006
2007

) 2008
] 2009

2010
1 2011

Panel

B8 Trench

Spatial Projection:

Coordinate System:
mmmm Kentucky State Plane North
- FIPS Zone: 1601

Units: Feet

Datum: NAD83

Plot Info:

File: Att4E_Liner_maint.mxd
Project No.: 3088

Plot Date: 13 Aug., 2012
Arc Operator: HRVG
Reviewed by: NB

A VA

de maximis, inc

450 Montbrook Lane
Knoxville, TN 37919
Main Phone: (865) 691-5052
www.demaximis.com

1217 Bandana Blvd.

St. Paul, MN 55108
Main Phone: (651) 842-4224

www.ddmsinc.com




ATTACHMENT 4F



KENVIRONS

MAXEY FLATS DISPOSAL FACILITY
FLEMING COUNTY, KENTUCKY

FIVE-YEAR LINER EVALUATION

PROJECT NO. 2012085

JuLy, 2012

Kenvirons, Inc.

Civil & Environmental Engineering and Laboratory Services



TABLE OF CONTENTS

ATTACHMENT 1 NARRATIVE
ATTACHMENT 2 PROJECT PERSONNEL

ATTACHMENT3  HISTORICAL ANNUAL EVALUATION MaRS

ATTACHMENT4  SUMP LiQuID LEVEL DATA AND POTENTIOMETRIC SURFACE MAPS

ATTACHMENT 5 5-YEAR GEOMEMBRANE SAMPLE LOCATION MaAPS
ATTACHMENT 6 CAP LINER MATERIAL TEST REPORTS

ATTACHMENT 7 PHOTOGRAPHS
ATTACHNMENT 8 MiSCELLANEQUS REFERENGE DOCUMENTS

FAPROJECTS\20124201 2085\REPOR TS s-yr Report 20121Table of Contanis.doc




ATTACHMENT 1

NARRATIVE



NARRATIVE
TABLE OF CONTENTS

SECTION PaGE NO.

1.0 INTRODUCTION 1
2.0 SCOPE OF WORK 1
3.0 HISCTORICAL DOCUMENTATION REVIEW 1
3.1 SUMMARY OF ANNUAL INSPECTION DEFECT MAPS 1-2
3.2 SUMMARY OF SUMP LIQUID LEVEL DATAAND
POTENTICMETRIC MAPS
3.2.1 POTENTIOMETRIC MAPS REVIEW SUMMARY
3.2.2 Sump Liauip LEVEL DATA REVIEW SUMMARY 2
4.0 SITE OBSERVATIONS AND CAP LINER SAMPLING
4.1 SITE OBSERVATIONS 2-4
4.2 1INER SAMPLING & LABORATORY TESTING RESULTS  4-8
5.0 CONCLUSIONS AND RECOMMENDATIONS 8-9
5.1 HISTORICAL DATA REVIEW CONCLUSIONS AND
RECOMMENDATIONS 9-10
5.2 SITE OBSERVATIONS CONCLUSIONS AND
RECOMMENDATIONS 10-12
5.3 LINER SAMPLING CONCLUSIONS AND
RECOMMENDATIONS 12-13



1.0 INTRODUCTION

This report specifically presents a record of the required Five-Year Liner Evaluation
of the 58-acre exposed geomembrane cap at Maxey Flats Disposal Site. Maxey
Flats Disposal Site (MFDS) is a closed, low-level radioactive waste landfill located in
Fleming County, Kentucky. The objective of the liner evaluation is to provide a
professional engineering opinion regarding the condition of the iiner material as it
relates fo anticipated performance as a barrier to surface water infiltration. The
review period is from June, 2007 through the present, satisfying the reguirement to
evaluate the facility’s cap system every five years.

2.0 SCOPE OF WORK

The scope of work for this project is broken into three primary components:
» Historical Documentation Review.
» Site Observations and Cap Liner Sampling.
« Engineering Evaluation and Reporting.

3.0 HISTORICAL DOCUMENTATION REVIEW

Historical documentation relates to the review of ongoing operations and
maintenance activities performed by MFDS personnsl. The following infarmation
was pravided by MFDS personnel for review and reference:

s Defect Maps (2007 through 2011)

s Potentiometric Surface Maps (2007 through 2010)

« Sump Liquid Level Data Tabulation

The above-listed documents are included in Attachments 3 and 4 of this report.

31 SUMMARY OF ANNUAL INSPECTION DEFECT MAPS REVIEW

The annual inspection consists of visually and physically inspecting the MFDS cap in
its entirety. The inspection is administered by MFDS personnel whereby a thorough,
all-inclusive, visual observation of the cap geomembrane is conducted as well as
physically testing every welded seam that is expased. The physical integrity of
every exposed seam is evaluated in accordance with the permit documents via an

air lance test.

The air lance test consists of forcing air through a nozzle 3/32 to 3/16 inch in
diameter at 45 pounds per square inch {psi). The tip of the nozzle is to be held not
more than 2 inches from the seam edge and directed at the seam weld. The air
stream is run along the edge of the seam and any holes in the weld will be detected
by a high-pitched sound at the void. The holes are marketed and repaired.

According to the annual inspection defect maps, for any given year out of the last
five years, the average number of defects in the cap geomembrane is 52 per year.

1
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Al defects discovered during the annual liner inspection andfor routine sijte
investigation were repaired as soon as conditions allowed. Maps showing all
defects discovered during the annual liner inspections over the last five years are
presented in Attachment 3 of this report.

3.2 SUMMARY OF SUMP LIQUID LEVEL DATA & POTENTIOMETRIGC MAPS

3.2.1. Potentiometric Map Review Summary. The liquid level in the sumps are
measured and recorded by MFDS personnel. The potentiometric surface maps
were generated each year based on the liquid level readings in the sumps.
However, the last potentiometric surface map was generated for the 2010 calendar
year. A Change Request form submitted to the U.S. Environmental Protection
Agency (U.S. E.P.A} in 2011 has allowed the MFDS to cease the development of
the potentiometric surface maps as a means of evaluating sump recharge. The
Potentiometric Surface Maps that were created for calendar years 2007 through
2010 are included for reference in Attachment 4. A copy of the Change Request
form mentioned above is included in Attachment 8.

3.2.2. Sump Liquid Level Data Review Summary. Upon review of the sump
liquid level data provided to Kenvirons by MFDS personnel, it was determined that
the majority of the sumps are at a steady state; that is, the liquid level is not rising
nor falling over time but rather staying virtually the same. The exception to this trend
is sumps 7-4, 15-5 and 46-2 according to the provided data. All of these sumps
have shown a steady, and in some cases considerable, rise in the liquid level in the
sump over the past five years. The liquid level has risen 3.88 feet in sump 7-4, 1,92
feet in sump 15-5 and 0.92 fest in sump 46-2 from 2007 to 2011,

Reportedly, the sumps were pumped down prior to the installation of the
geomembrane cap. As such, an acceptable elevation with freeboard was
established for the liquid level in each sump. The purpose of the sump liguid levet
readings is to evaluate the necessity of pumping o prevent overflow of the sumps
with contaminated liquids. Though the above-mentioned sumps indicate a rise in
liquid level, they are within the acceptable freeboard limits with the exception of
sump 7-4. MFDS personnel are aware of the situation with sump 7-4 and are
working to resolve ii. A copy of their evaluation of Sump 7-4 is included for
reference in Attachment 8 of this report. The annual sump liquid level tabulation
spreadsheet is included for reference in Attachment 4.

4.0 SITE OBSERVATIONS AND CAP LINER SANPLING

4.1  SITE OBSERVATIONS

On April 10, 2012 personnel from Kenvirons and MFDS assembled on-site to
conduct a visual inspection of the exposed geomembrane cap. The observation was
not necessarily a full reconnaissance of the entire geomembrane cap but rather an
overview of the facility by traversing across the cap area on foot.

2
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4.1.1 Ponding Water Under the Cap Liner, It is noted that there was ponding
water between the cap liner material and the underlying scil surface in isolated
areas. The location of the standing water under the cap liner was generally located
along the flat areas on the perimeter of the cap area. More specifically, one such
spot was located along the western side of the cap area just north of destruct
sample MAX3 and another pool mid-way along the scuthern side of the cap area.

4.1.2 Ponding Water on the Surface of the Cap Liner. Shallow pools of standing
water and evidence of such in the past (dried up water marks) observed on the
surface of the geomembrane indicate that some portions of the cap do not maintain
drainage due to a lack of positive slope. Pictures showing examples of this can be

found in Attachment 7 of this report.

4.1.3 Excessive Tension in Cap Liner. It is also noted that there was a
considerable amount of tension in the geomembrane liner along the wesi-
southwestern toe of the bunker mound area exhibiting a “trampoline” effect with the
liner. This can be due to variations in temperature and insiallation of the

geomembrane during hot temperatures.

4.1.4 Striations on the Surface of the Liner. MFDS personnel brought to the
attention areas of apparent degradation of the exposed surface of the geomembrane
liner along the southeastern side of the cap area. Test sample MAX3 was taken
directly from the affected area. The area of concern exhibited wear in the top layer
of the geomembrane running parallel to the lengih of the panel. The scrim
reinforcement material was showing in some more severe areas but did not seem to
be adversely effected. At the time of the evaluation, the liner material in the affected
area was in a steady state condition; that is, it was not in a stale of excess tension
nor compression. Pictures showing this condition can be seen in Altachment 7.

4.1.5 Poor Adhesion of Welds on_Existing Liner. MFDS personnel expressed
some concern with regards to extrusion welding and/or gluing repair paiches on the
exposed geomembrane cap liner. They report that it is often times very difficult to
achieve sufficient bond between the adhesive (extrusion welded bead and/or glue)
and the existing geomembrane cap liner material. Reportedly, any level of pre-
scarifying the area to be welded does little to promote a positive weld. This
apparently is a wide-spread issue occurring virtually anywhere on the cap. Pictures
showing this condition can be seen in Attachment 7.

4,16 lsolated Subsurface Projections. During the on-site evaluation, isolated
subsurface projections were observed throughout the cap area and are thought to
be abandoned or dormant sump risers. The projections were approximately two to
three feet in diameter and approximately one and a half fest tall. The projections
were observed in seemingly-randem locations generalized in the areas overlying the
waste trenches. The point [ocations of three (3) such swells were {aken with a
consumer-grade, hand-held global position system (GPS) unit. The locations of the
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projections are shown on the drawing in Attachment 5 and pictures showing this
condition can be seen in Attachment 7.

4.1.7 Failed Seam Welds. In numerous, random locations on the cap, failed
seams were observed. The failures were noted as occurring in both, fusion-we|ded
and extrusion-welded seams.

The fusion-welded seam failures were in the form of wrinkled or bunched liner in the
weld track. There are several situations that may have caused this during the
installation of the material or when repairs were conducted. Sail from the underlying
subgrade can clog up the wheels on the welders and cause them to hang up and
bunch the material, or improperly setup fusion welding machines can cause the
material to wrinkle while welding. However, the most likely cause is attributed to
excess slack in the material during welding operations.

There were two forms of failure observed in random extrusion welds on the
geomembrane. The first is in the form of adhesion failure where the bead from the
extrusion weld has separated from the geomembrane liner. The cause of such a
failure is discussed in more detail in Section 4.1.5 ahove. The second form of failure
observed in numerous, randomly-located extrusion welds was “bubbling.” “Bubbling”
is a void that occurs in the extrusion weld bead. Minor occurrences may only bubble
on the surface of the bead. However, in extreme cases, like those observed on the
MFDS cap, the bubbles create voids in the weld all the way through the bead and
expose the liner below. There are numerous scenarios during installation that can
cause this type of failure but the uitimate reason for this failure is inclusion of foreign
matter in the weld bead. This can be from wet or dirty welding rod, poorly prepped
and/or dity welding surface, precipitation during installation, among others. The
most likely culprit is water inclusion as the moisture will create a little steam pocket
inside the weld bead and then burst creating the void. Pictures showing the typical
failed seams can be seen in Attachment 7.

4.2 LINER SAMPLING & LABORATORY TESTING RESULTS

The geosynthetic liner material installed on the temporary cap at the Maxey Flat
Disposal Site is a scrim-reinforced, flexible polypropylene (fPP-R) geomembrane
with a thickness of 45 mils. The installed geomembrane is manufactured as g
suitable product for exposed liner systems with great resistance to degradation via
weather, ultraviolet light and a wide variety of contaminants that may be
encountered. The cap liner material initial instaifation was completed in 2002 and
according to permitted documents for the MFDS, the design service life of the fPP-R
synthetic cap is twenty (20} years. Therefore, it is required to conduct performance
testing every five years in order to quantitatively assess the condition of the liner,

it was determined that a guantitative assessment of the condition of liner could be
determined if the following tests were performed: peel and shear strength of the
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seams, tensile strength of the parent liner material and the percentage of carbon
black content still remaining in the material.

It is required that a minimum of three liner material samples be taken during the
observation; however, to stay consistent with previous liner evaluations, four
material samples were faken. The samples were gathered by MFDS personne| at
the specific direction of Kenvirons evaluators. Once adequate samples were
obtained, the samples were shipped to TRIEnvironmental, Inc. (TRI), where they
were tested for the following:

» Carbon Black Content,

» Tensile Strength of the Parent Material; and

« Peel and Shear Strength of the Fusion-Welded Seams

The locations of the samples were determined in a collaborative effort with
Kenvirons and MFDS personnel to determine the best locations to collect samples
representing cap conditions across the entire project area. Samples were uniquely
identified as MAX1, MAX2, MAX3 and MAX4. Samples MAX1, MAX2 and MAX4
were taken from fusion-welded (single 2-inch wide weld track via hot wedge welding
machine} field seams to test adhesion strength. Sample MAX3 was taken from an
individual panel to test the tensite strength of the parent material. A composite
sample of geomembrane was collected from various locations around the cap area
and used to conduct the carbon black content test. The samples were collected by
MFDS personnel, checked for radioactive contamination and cleaned onsite prior to
being delivered to Kenvirons where they were sent to TRI for testing.

4.2.1 Geomembrane Carbon Black Content Test Resulis. As  per the
current Geosynthetic Research Institute’s (GRI) Test Method GM18, the Standard
Specification for "Test Methods, Test Properties and Testing Frequencies for
Flexible Polypropylene (fPP and fPP-R) Nonreinforced and Reinforced
Geomermbranes,” carbon black content testing was performed following the
procedures outlined in ASTM Standard D 1603 (Test Method for Carbon Black in
Olefin Plastics) to determine the percentage {by weight) of carhon black content in
the parent geomembrane material.

The carbon black content test consists of taking two grams of non-reinforced liner
material and subjecting it to a precise temperature for a prescribed length of time as
outlined in the above-mentioned ASTM test procedure. The mass of the sample is
then re-weighed and the resultant weight is used to determine the percentage of
carbon black content in the two-gram sample. The composite sample of the
geomembrane liner, as tested by TRI via the standards mentioned above, was found
to have an average carbon black content of 3.89 percent. The report from TR|
showing the results of the carbon black content test can be found in Attachment 6 of

this repart.
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4.2.2 Geomembrane Tensile Strength Test Results. As per the current GRI
Test Method GM18 standard specification, testing was performed following the
procedures outlined in ASTM Standard D 7004 (Test Method for Grab Tensile
Properties of Reinforced Geomembranes) to determine the grab tensile strength of
the parent geomembrane.

Test Sample MAX3 was tested for the grab tensile strength of the parent
geomembrane liner material. This consists of cutting five (5), equal-width-sized
coupons from the sample and testing the grab tensile strength of the material with a
calibrated tensiometer in a controlled laboratory setting. The pounds of force
applied to the material that caused it to break were recorded. Test Sample MAX3
was found to have a minimum average break strength of 230 pounds. See Table 1
for sample test results and required properties. The report from TRI showing the
results of the tensile strength testing of Sample MAX3 can be found in Attachment 6

of this report.

Table 1
Grab Tensile Strength Results Required Grab

Sample ID Side A Side B Tensile Strength
MAX3 238 Ibs 222 Ibs 220 Ibs

251 Ibs 234 Ibs 220 Ibs

213 Ibs 243 Ibs 220 Ibs

233 Ibs 233 lbs 220 Ibs

239 Ibs 219 Ibs 220 Ibs
Average 235 Ibs 230 Ibs 220 Ibs o

* The required value listed for grab tensile strength is a minimum average of the five test specimens. One of the
five lesl specimens may be as low as 80% of the listed average value per GRI GM18.

4.2.3 Geomembrane Seam Peel and Shear Test Results. As per the
current GRI Test Method GM19 standard specification for “Seam Strength and
Related Properties of Thermally Bonded Polyolefin Geomembranes," testing was
performed following the procedures outlined in the modified ASTM Standard D 751
to determine the peel and shear strength of the fusion-welded geomembrane liner

material.
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Peel
Shear

Figure 1 Figure 2

Test Samples MAX1, MAX2 and MAX4 were tested for adhesion strength of the
fusion-welded seams. This consists of cutting ten (five for peel and five for shear
testing}, four-inch wide caupons from each sample and testing the adhesion strength
of the seam with a calibrated tensiometer in a controlled laboratory setting based on
two types of failure planes — peel and shear. Testing the strength in peel is done by
pulling the two pieces of material in opposite directions perpendicular to the weld
(See Figure 1 above) until the material and/or bond fail. Testing the strength in
shear is done by pulling the two pieces of material in opposite directions parallel to
the weld (See Figure 2 Above} until the material and/or bond fail. The load {pounds
of force) applied to the test coupon that caused the material and/or bond to fail was
recorded. A tabulation of the peel and shear test results and corresponding reguired

strength properties are presented in Table 2.

Test Samples MAX1, MAX2 and MAX4, as tested by TRI via the standards
mentioned above, were each found to have strength values greater than the
required project-specified minimum strength. However, one of the five test coupons
from Test Sample MAXT had a non-film tear bond failure during the pee! test which
means the adhesion of the seam failed and the iwo pieces of liner peeled apart

during the test.

The report from TRI showing the results of the pee! and shear adhesion strength
testing of Samples MAX1, MAX2 and MAX4 can be found in Attachment 6 of this

report,
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Table 2

Peel Test Peel Test Shear Test Shear Test
Sample ID Results Required Strength* Results Required Strength*
MAX1 58 Ibs 20 Ibs 310 Ibs 200 Ibs
43 Ibs 20 Ibs 341 Ibs 200 |bs
61 Ibs 20 Ibs 352 [bs 200 lbs
53 Ibs 20 lbs 365 Ibs 200 Ibs
53 Ibs 20 [bs 331 Ibs 200 Ibs
MAX2 47 lbs 20 Ibs 288 lbs 200 Ibs
44 |bs 20 Ibs 246 Ibs 200 Ibs
46 |bs 20 Ibs 263 lbs 200 |bs
52 Ibs 20 |bs 291 |bs 200 Ibs
54 lbs 20 Ibs 278 Ibs 200 Ibs
MAX4 67 lbs 20 Ibs 270 Ibs 200 Ibs
67 Ibs 20 Ibs 275 Ibs 200 ibs
57 Ibs 20 |bs 262 Ibs 200 Ibs
59 Ibs 201bs 248 bs 200 Ibs
58 Ibs 20 |bs 293 Ibs 200 lbs

* Required values listed for peel and shear slrenglhs are for 4 out of 5 specimens. One of the five lest
spacimens may be as low as 80% of the listed value per GRI GM19.

5.0 CONCLUSIONS AND RECOMMENDATIONS

According to permitted documents for the MFDS, the design service life of the
geomembrane liner is twenty (20) years. As such, it should be noted that initial
required property values of the geomembrane will likely not be maintained
throughout the expected twenty-year life of the liner due to UV and/or weather-
related degradation. Therefore, the ability of the liner to minimize stormwater
infiltration through the cap should be the primary criteria for deciding whether or not
to replace the liner material. However, the supplied information does not include any
design criteria related to maximum acceptable infiltration rates for the cap liner. This

8
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indicates that the liner design process was not established based on specific
infiltration criteria. As such, this evaluation will assume the liner met the design
intent upon installation and rely primarily on available site-specific information anqg
established industry defect frequency rates to quantify the quality of the current

caondition of the liner.

These conclusions and recommendations are based on supplied data and observed
conditions at the time of the on-site evaluation using that degree of care and skill
normally exercised under similar conditions by competent members of the
engineering profession. No warranties can be made regarding the suitability of the
liner or continuity of conditions between ohserved areas.

5.1 HISTORICAL DATA - CONCLUSIONS AND RECOMMENDATIONS

5.1.1 Sump Liguid Level Data Review - Conclusions and Recommendations.

According to the Change Request form submitted to the U.S. E.P.A. on December
22, 2011, the waste at the Maxey Flats Disposal Site was disposed of in trenches
that were often chambered, therefore the sumps may not be in dirsct contact with
surrounding groundwater; even sumps within the same trench may not be in
hydraulic contact with each other. Additionally, the sumps are not reliable
groundwater monitoring points because the sump pipes with torch-cut screens were
instalted by direct push method. This type of installation is likely to produce a
clogged pipe with poor communication to the surrounding aquifer. The prominent
method of groundwater flow within and surrounding the restricted area is fracture
flow, Zehner 1983. Fracture flow is very difficult, if not impossible to model
accurately; therefore, the accuracy of the potentiometric surface maps produced

from the sumps and welis are unreliable.

In accordance to the above-referenced Change Request form and the provided
sump liquid level tabuiation spreadsheet, the sumps are still monitored on an
individual basis to determine if substantial recharge is occurring that would require
development of a lsachate management engineering evaluation. The sumps are
also stilt monitored as a whole from exterior/perimeter to interior as a method to

evaluate horizontal recharge.

As was mentioned previously, the situation with sump 7-4 is currently being dealt
with by MFDS personnel. Outside of rectifying the situation with 7-4, there is no
corrective action recommended as it relates to the sump liquid levels.

5.1.2 Annual Inspection Defect Map Review - Conclusions and Recommendations

Industry standards indicate liners may be classified as poor, fair, good or excellent
based on the number of defects (holes) per acre. According to the published
information provided by Koerner !, a liner is considered Excellent for one hole (0.1
cm’ area) per acre; Good for one hole (1 cm® area) per acre; and Poor for 30 holes

(0.1 cm? area) per acre.
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The number of defects present in a liner system is directly related to the liner's ability
to resist infilfration of swface waters which quantifies its effectiveness. MFDS
personnel provided data documenting the annual air lance and visual liner
inspections. According fo the documents provided (and included in Attachment 3 of
this report), the average number of defects per acre discovered (and repaired)
during any ohe-year time period throughout the last five-year time frame is 0.95
holes per acre. [t should be noted that the defect/hole size was not indicated on the
annual inspection defect maps. However, based on the above-mentioned criteria,
the quality of the liner, as it relates to defects and the liner's ability to resist
infiltration, is estimated to be between excellent and good quality with 0.95 holes per
acre. As such, and in accordance to the definition of a suitable liner for this facility,
the classification of “good fo excellent” quantifies the liner's effectiveness as an
acceptable barrier to water infiltration through the cap during the five year time

period this evaluation covers.

5.2  SITE OBSERVATIONS - CONCLUSIONS AND RECOMMENDATIONS

6.2.1 Ponding Water Under the Cap Liner.  in regards to the ponding water
below the cap liner, there was no apparent damage to the liner material in the
vicinity of the pooled water. This could be a display of condensation generating on
the underside of the geomembrane due to the liner being exposed to rapid
temperature changes throughout the course of the day as is common in this
geographic region. It could also be an indication of water infiltration through the
geomembrane cap. Regardless of where the liguid under the cap is originating from,
the ponding issue is a result of insufficient grading of the subgrade to promote
positive drainage. With the information provided and the evaluation of the current
layout, it is unclear whether the poor grading situation is a result of the initial grade
waork prior to lining or if there is differential settlement occurring that is causing areas
to hold water that accumulates between the subsurface and the geomembrane liner.
It is Kenvirons’ recommendation that further investigation be administered to
determine the origination of the liquid and an evaluation of the cost/benefit of
repairing the grading should be performed.

5.2.2 Ponding Water on the Surface of the Cap Liner. In regards to the ponding
water on the surface of the cap liner, the topography of the cap area does not allow
for positive drainage in some areas. It is recommended that all such areas be
corrected to reduce the potential for water infiltration through the cap. Further
evaluation of the cost/benefit of repairing this condition should be performed.

5.2.3 Excessive Tension in Cap Liner.  As it relates to the areas of tension in the
liner, this is likely due to the liner being installed with little or no slack. However, a
zero-stress installation is difficult to achieve. The gecmembrane expands and
contracts with thermal changes resulting in compressive wrinkles when expanded
and areas of tension (especially at peaks and toes of slopes) when contracted. The
areas in tension can result in the liner not resting on the subgrade and therefore
being held suspended for some distance, thus the “trampoline” effect. Prolonged
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tensile stress is generally recognized to cause failure in geomembrane liner
systems; therefore, it should be anticipated that the level of effort required to repair
defects resulting from excessive, prolonged tensile stress will increase significantly
over the liner design life. It is recommended that further evaluation of the tension
“trampoline” corditions be performed to determine the cost/benefit of repairing this

corditton.

2.2.4 Striations on the Surface of the Liner.  In regards to the striations occurring
on the surface of the geomembrane liner as discussed previously, the damage did
not appear to be caused by a foreign object rubbing or chafing the material based on
the irregular shape of the affected area.

Similar symptoms can be found with flexible polypropylene liner that has been
exposed to UV light and/or weather conditions for a prolonged period of time. UV
and/or weather-related degradation are possible but not conclusive causes of the
deformity by virtue of the isolated nature of the affected area. If UV and/or weather-
related degradation were occurring, it would be expected to see a more wide-spread
display of deterioration of the liner material over the entire cap area given that nearly
all of the cap geomembrane liner is egually exposed to the elements. Since this
issue is a relatively isolated occurrence and is not a wide-spread problem over the
entire cap area, it may be a display of factory-flawed material.

Similar symptoms can be found with flexible polypropylene liner that has been
exposed to excessive tensile stress for a prolonged period of time. However, the
affected area where this condition was observed was not in tension at the time of
evaluation and does not appear that the area would go into a state of tension with
thermal changes due fo the topography of the area and deployment orientation of

the material.

With the information provided and obtained during the evaluation, the exact cause of
the striations is not immediately apparent. Based on provided information and
observations, this condition does not appear to allow any infiliration of water through
the liner and testing indicated that the strength of the material in this area still meets
project specifications therefore; replacement is not recammended at this time.
However, the affected area should be closely observed in the future to determine if
the condition is worsening and/or becoming a more wide-spread problem.

5.2.5 Poor Adhesion of Welds on Existing Liner. As it relates to the issues
arising with extrusion welding on the existing cap liner, one possible cause could he
a film developing on the exposed surface of the geomembrane liner that is causing
adhesion problems; however, this notion could not be quantified during the on-site
evaluation. Another possible cause of the adhesion problem could be the infant
stages of UV and/or weather-related degradation in the form of chalking. Chalking is
a condition where the outermost surface of the geomembrane is being broken down
over time due to UV and/or weather exposure which causes the surface to become
brittle and chalk off when attempting to weld to it. However, a definitive explanation
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for the extrusion welding adhesion issue is not apparent at this iime. Further
evaluation of this condition should be performed to determine a cause and then a

means fo rectify the situation.

5.2.6 lsolated Subsurface Projections. With the information provided and obtained
during the evaluation, it appears that the isolated subsurface projections are from
two sources — abandoned sump risers and dormant sump risers.  According to
MFDFS personnel, dormant sumps are not abandoned sumps; rather the risers just
do not extend all the way to the surface but if need be, they can be accessed for
leachate monitoring. Reportedly, the swells have been present all along due to the
risers’ close proximity to the surface. According to MFDS personnel, some of the
projections have become more noticeable over time. The method of placement of
the soils overlying the abandoned and dormant sumps was not documented in the
materials provided. It is speculated that the soils may not be highly compacted and
therefore are slowly settling over time. Settlement of the soil around the risers is the
likely reason far the sumps becoming more noticeable over time. If such settlement
continues, the likelihood of stress on the liner material and even puncturing of the
liner material by underlying objects may occur. Therefore, it should be anticipated
that the eminent requirement to repair defects resulting from the differential
settlement may increase significantly over the liner's design life,

The liner did not exhibit signs of stress or puncture due to the subsurface projections
at the time of the on-site evaluation; therefore, no corrective action is recommended
at this time. However, it is recommended that careful attention be paid to the
projections in the future to determine if the condition is getting worse with time,

5.3 LINER SAMPLING CONCLUSIONS AND RECOMMENDATIONS

5.3.1 Carbon Black Content Test Conclusion and Recommendations. The GRI
standard specification GM18 suggests that the geomembrane be formulated from
virgin flexible polypropylene in amounts greater than 85% by weight of the total
polymer content. The remaining 15% shall be comprised of compatible polymers
and/or pigments, stabilizers and colorants that are suitably compounded to safisfy
the physical, mechanical and endurance specifications far the applied use of the

material.

Testing the exposed geomembrane liner material for carbon black content can be an
indicator of gradual UV degradation with time. If the percentage of carbon black
content is decreasing, this may suggest that the liner itself is deteriorating. GRI
GM18 lists an acceptable range of carbon biack content in flexible polypropylene to
be between two and three percent. The field sample tested for the Five Year
Evaluation of the cap material yielded an average carbon black content of 3.89
percent. Even though this is higher than the range suggested by GRI, it is still
considerably lower than the 15% maximum content of such material in the liner and
as such, it is Kenvirons' professional opinion that this is a satisfactory level. In
regards to the percentage of carbon black content in the liner material, the testing
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suggests that the liner has not degraded since being installed and therefore does not
warrant being replaced at this time.

5.3.2 Tensile Stiength Test Conclusion and Recommendations. = Testing the
exposed geomembrane liner material for grab tensile strength can be an indicator of
degradation of the liner material with time. if the strength of the flexible
polypropylene material is decreasing as compared to original specifications and
tests prior to instailation, it may suggest that the liner is deteriorating. The project
specification lists an acceptable minimum average (out of five test coupons) tensile
strength of the flexible polypropylene material to be no less than 220 pounds. The
field sample tested for the Five Year Evaluation of the cap material shows that the
minimum average tensile strength was 230 pounds. This is above the minimum
specified value for this project and as such, it is Kenvirons' professional opinion that
this is a satisfactory level. Therefore, in regards to the tensile strength of the
existing liner material, the testing suggests that the liner has not degraded since
being installed and therefore does not warrant being replaced at this time.

5.3.3 Peel and Shear Strength Test Conclusions and Recommendations.  As was
mentioned previously, all of the samples passed labaratory testing in regards to
strength. However, one coupon out of five fram sample MAX1 failed in peel. This is
considered an unacceptable failure and requires corrective action to be taken. The
industry-standard for an adhesion failure is to take additional samples from the same
seam at least 10-feet before and 10-feet after the failed sample location. This action
may have to be repeated every 10-feet until the faiiing portion of the seam can be
isolated with passing samples on either side of the failed sample. Then the seam
between the two passing samples may be repaired by cutting the entire failed
section out and welding in a new strip of material to join the two panels of liner
material or a cap strip {patch) may be permanently instalied over the failed section of
the seam. Failure to repair the seam may result in separation of the seam in the
field which will promote infiltration of surface water through the cap. It is Kenvirons'
professional opinion that the proper corrective action be taken to repair the failed
seam from which sample MAX1 was taken.

6.0 REFERENCES

M Xuede Gian, Robert M. Koerner and Donald H. Gray, (2002) "Geotechnical
Aspects of Landfilt Design and Permitting”
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ATTACHMENT 2

PROJECT PERSONNEL



The personnel or parties involved with this project were as fallows:

Fagiiity Manager: Scatit Wilbourn
Maxey Flats Project Manager
Department for Environmental Protection
Division of Waste Management
Superfund Branch
2597 Maxey Flats Road
Hillsboro, KY 41049
Phone: (606) 783-8680
Fax: (606) 783-8682
E-mail; Scott. Wilburn@ky.qgov

Evaluation &
Reporting Engineer: Tim Qakes, P.E.
Associate
E-mail: TOakes@kenvirons.com

S. Mitch Ratliff, E.I.T.
Staff Enginesr
E-mail: MRatliff@kenvirons.com

Renvirons, Inc. (Kenvirons)
452 Versailles Road
Frankfort, KY 40601
Phone: (502) 695-4357
Fax: (502)695-4363

Test Laboratory: Jennifer Tenney
Project Manager
TRI Environmental Inc. (TRI}
9063 Bee Caves Road
Austin, TX 78733
Phone: {800) 880-8378
Fax: (512) 263-2558
E-mail: JTenney@irj-env.com




ATTACHMENT 3

HISTORICAL ANNUAL EVALUATION MAPS
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ATTACHMENT 4

SumP LIQUID LEVEL DATA AND
POTENTIOMETRIC SURFACE MAPS



SumpID ToC Elev

1-2
2.6
32
3-4
7-4
7-5
77
10-7
10-8
10-9
1185
115-6
164
155
15-6
15-8
18-6
18-9
19-5
19-6
19-7
20W
20-7
20-9
20-11
23-5
23-6
23-9
24-5
24-8
25-5
25-7
25-9
26-2
26-3
26-4
27-9
27-11
28W

Maxey Flats Project Sump Measurements 2007-2011

Manual Measurements Only

Italics denote dry sumps
Oct-07  Oct-08 Oct-09 Oct10  Oct-11
105617 19.52 19.63 19.76 19.85 19.99
1057.51 20.18 20.13 20.09 20,08 20.086
1059.45 2265 22.85 23.10 23.07 23.10
1054.33 15.95 16.02 16.05 16,07 16.12
1052.42 9.27 7.78 6.56 6.02 5.39
1057.95 19.60 19.87 20.02 20.09 20.18
1059.01 20.57 20.78 21.00 21.16 21,30
1060.34 27.45 27.38 27.32 27.26 27.21
1058.78 27.71 27.68 27.70 27.68 27.68
1054.92 24.84 24.64 24.49 24.30 24.16
1057.08 20.95 20.97 21.00 20.98 21.01
1063.22 24.49 24.57 24,66 24.68 24,72
1062.04 26.62 26.61 26.61 26.61 26.62
1061.21 25.03 24.38 23.97 23.66 23.11
1059.46 28.25 28.17 28.10 28.01 27.95
1055.85 22.39 22,43 22.57 22.61 22.65
1065.42 30.23 30.19 30.14 30.10 30.08
1059.54 D 21.96 21.96 21.96 21.90
1063.23 28.88 28.85 28.79 28,72 28.68
1058.71 23.15 23.08 23.05 22.97 22.95
1064.26 29.86 29.74 29.65 29.57 29.63
1065.49 28.14 28.14 28.18 28.20 28.22
1083.29 29.9 29.77 29.64 29.72 29.79
1065.36 30.01 29.98 29.98 29.97 29.96
1059.06 24.07 24.04 24,02 23.97 23.96
1063.61 30.84 30.78 30.75 30.68 30.64
1064.28 30.61 30.52 30.45 30.35 30.29
1059.08 D 24.26 24.24 24.24 24.23
1058.86 23.31 23.31 23.30 23.29 23.30
1062.47 26.43 26.41 26.41 26.38 26.37
1059.82 23.37 23.41 23.53 23.49 23.41
1060.71 24,86 24,76 24.70 24.65 24.64
1057.05 23.48 22 47 22.49 22.45 22.57
1059.31 27.45 27.38 27.31 27.24 27.19
1058.38 26.45 26.38 26.31 26.23 26.18
1056.44 22.05 22.08 22.11 22.05 22.09
1062.84 26.52 26.42 26.34 26.23 26.17
1064.78 D 25.62 25.61 25.56 25.58
1064.15 26.03 26.03 26.03 26.03 26.06

Sump ID
1-2
2-6
3-2
3-4
7-4
7-5
77

10-7
10-8
10-9
11S8-5
118-6
15-4
15-5
15-6
15-8
18-6
18-9
19-5
19-6
19-7
20w
20-7
20-9
20-11
23.-5
23-6
23-9
24-5
24-6
25-5
25-7
25-9
26-2
26-3
26-4
27-9
2711
28W



SumpID  ToC Elev

31-5
31-7
31-9
32-E
329
35-2
35-6
36-3
36-6
36-7
37-3
374
38-4
38-5
39-4
40-16
4017
4019
40-22
4211
4219
42-20
43-7
43.9
4313
44.5
4414
44-20
44-22
4541
46-1
46-2
46-3

Entered by/Verified by MK/SW MK/ISW  MK/DR

Oct-07 Oct-08 Oct-09 Oct10  Oct-11
1062.13 23.02 23.04 23.04 23.04 23.06
1065.30 24.75 24,69 24.69 24.65 24.75
1086.46 25.73 25.85 25.97 26.04 26,14
1064.75 28.94 28.93 28.95 28.92 28.92
1065,27 28,93 28.94 28.96 28.97 28.97
1064.08 27.97 28,04 28.14 28.15 28.19
1063.00 27.30 27.30 27.30 27.27 27.29
1062.52 20.76 20.74 20.76 20.76 20.79
1066.56 23.97 23.96 23.97 23.98 23.98
1064.64 22.256 22.22 2220 2217 22.19
1055.27 22.66 22.62 22.59 22.54 22.51
1055.86 D 23.44 23.39 23.35 23.34
1055.75 21.44 21.38 21.35 21.29 21.25
1055.53 21.09 21.03 21.01 20.95 20.92
1056.93 D 19.12 19.12 19.12 19.11
1047.28 D 21.35 21.35 21.34 29.32
1052.66 28.49 28.42 28.33 28.22 28.13
1054,59 29.66 29.62 20.58 29.58 29.58
1056.95 30.91 31.84 31.81 31.80 31.81
1049.49 28.43 28.46 28.48 28.49 28.50
1046.99 27.88 27.88 27.92 27.91 27.89
1052.04 D 34.96 34.96 34.96 34.96
1047.17 36.26 36.33 36.42 36.50 36.59
1045.19 34.48 34.57 34.65 34.71 34.77
1041.02 30.57 30.59 30.64 30.66 30.69
1057.33 D 40.68 40.49 40.51 40.48
1048.42 34.26 34.26 34.25 34.25 34.24
1052.25 38.38 38.36 38.34 38.38 38.33
1055.02 40.11 40.04 39.90 39.61 39.52
1054.78 29.33 29.29 29,29 29.22 29.20
1054.17 22,27 21,93 21.85 21.82 21.87
1052.69 20.80 20.34 20.16 19.97 19.68
1052.27 18.22 18.62 18.64 18.52 18.79
MK/DR  MK/TS

Sump ID
31-5
31-7
31-9
32-E
32-9
35-2
35-6
36-3
36-6
36-7
37-3
374
38-4
38-5
39-4
40-15
4017
40-19
40-22
42411
42-19
42-20
43-7
43-9
43-13
44-5
44-14
44-20
44-22
45-1
46-1
46-2
48-3



SallN 0 0 0 ¢

penp 1
19p 20" s g  sdwns sjap  #
funog ==
o::»v\
sLoL
0zoL /NS
szoL . /N\/
0£0L./\/
IV AV

ovoL. T

=i osol N/

9P°80 5 9 sdwnsTs|ap jo sinojuoy e _. T .. = ., > A2
: : 070025 %
-0£96S2 8¢




S9N v'o Al

0 0
g M
N
pend ]
40p°8075 9  sdwnsTspep ¢
fAunogn —
0LoL .\
sLoE NS
0Zok
SZ0L .
0E0F N\
seor N/
0¥0L
SPOL N
= osot N/

19p°80 S g sdwnsTs|sM Jo sinojluog




sedy
[eAalsiu] Jnojuon

dely soeung
JLiBWwonuslog
6002 sie[d A=xepy



depy ouyawonusiod 0LOZ
109foig syelq Aexep




ATTACHMENT 5

5-YEAR GEOMEMBRANE SAMPLE
LOCATION MAP
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ATTACHMENT 6

CAP LINER MATERIAL TEST REPORTS



A

April 30, 2012
Mail To:

Tim Oakes, P.E.
Kenvirons, Inc.
452 Versailles Road
Frankfori, KY 40601

email: Toakes@kenvirons.com

Dear Mr. Oakes,

TRI/ Environmental, Inc.
A Texas Research Infemnalional Company

Bill To:

<=Same

Thank you for consulling TRI/Environmental, Inc. (TRI) for your geasynthetics lesling needs.
TR is pleased to submil this final report for laboratory testing.

Project:
TRI Job Reference Number:

Material(s) Tested:

Maxey Flats - 5 Year Review

E2366-43-07

3,45 mil Scrim Reinforced Polypropylene Seam(s)
1. 45 mil Serim Reinforced Polypropylene malerial(s)

SAME DAY Peel and Shear

lJ

Tesl(s) Requesled:
(ASTM D 8392/GRI GM19/D 4437/NSF 547 D 751, Mod./D413)
Grab Tensile (ASTM D 7004)

Codes

AD Adhesion failure (100% Peel)

BRK Break In sheeling away from Seam edge

SE Break in sheeling at edge of seam

AD-BRK Break in sheeling after some adhesion failure - partial peel

SIP Separalion in the plane of the sheet (leaving the bond intact)

FTB Film learing bond (all non "AD" failures)

NON-FTB 100% peel

If you have any queslions or require any additional informalion, please call us at

1-800-880-8378.

Sincerely,

Mzt

Mansukh Palel

Sr. Laboratory Coordinator
Geosynihetic Services Division
www.GeosynlhelicTesting.com

page1of5

GeosyntheticTesting.com
9063 Bee Caves Road | Ausling TX 78733 /512 263 2101 { fax 512 263 2558



TRI/ Environmental, Inc.
A Texas Research Intemational Company

DESTRUCTIVE SEAM QUALITY ASSURANCE TEST RESULTS
TRI Client: Kenvirons, Inc.
Project: Maxey Flats - 5 Year Raview
Material: 45 mil. Scrim Relnforced Polypropylene Saam
SAME DAY Peel and Shear (ASTM D 6392IGRI GM19/D 4437/NSF 54/D751, mod./D413)
TRI Log #: E2366-43-07

“

TEST REPLICATE NUMBER PROJ.
PARAMETER 1 2 3 4 5 MEAN SPEC.
Sample ID: #1
Weld: Single Track Heat Fusion
Peel
Peel Strenglh (ppi) 58 49 81 5 53 5]
Peel Incursion (%) <10 100 <10 <10 <10
Peel Locus of Failure Code SIP AD sIP SIF  SIP
Pael NSF Failure Code FTB  NON-FTB FTB FTB FT8
Shear
Shaar Strengin (Ibs) afo 3t 352 365 3
Shear Elongalion @ Break (%) 27 51 52 58 17

The lesling is based upon accepled induslry praciice as well s e tast melhod listed  Test rasulls raportad herain do not apply
lo samples olher than those lested  TRI neither accepls responsitilily far nor makes claim as o (he final use and purpose of the malerial
TRI observes and mainlaing Clienl confidentialily. TRI limits reproduclion af this report, excepl In full, withaul prios approval of TR).

page 2ol 5
GeosynthelicTesting.com
90683 Bee: Gaves Road  Austin, TX 78733 /512 263 2101 / fax: 512 263 2558



TRI/ Environmental, Inc.
A Texas R rch Int tional Company

DESTRUCTIVE SEAM QUALITY ASSURANCE TEST RESULTS
TRI Client: Kenvirons, Inc.
Project: Maxey Flats - 5 Year Review
Material: 45 mil. Scrim Reinforced Polypropylene Seam
SAME DAY Peel and Shear (ASTM D 6392/GRI GM19/D 4437/NSF 54/D751, mod./D413)
TRI Log #: E2366-43-07

TEST REPLICATE NUMBER PROJ.
PARAMETER 1 2 3 4 5 MEAN SPEC,
Sample ID: #2
Weld: Single Track Heal Fusion
Peel
Peel Strength (ppi) a7 W 48 52 54
Pael Incursion (%) <10 <10 <10 <10 <i0
Peel Locus of Failure Code SiP SIP SIP SIP Sip
Peel NSF Failure Coda FTB FTB FT8 FTB  FTB
Shear
Shear Strenglh (Ibs) 288 246 263 il 278 273
Shear Elongalion @ Break (%) 34 4 35 a8 40

Tha lesling is based upon accepled industry practica as well as tha lesl method lislad  Tes! resulls reported herein do nol apply
to samples other than those lested. TRI neither accepts responsibility for nor makes claim as o (he inal use and purpase of Ihe material
TRI obsarves and mainlaing cliant confidentialily.  TRI fimils reproduction of Ihis repor, excepl in full, wilhoul prior approval of TRI

page 3ol §
GeosyntheticTesting.com
9063 Bee Caves Road / Austin, TX 78733 / 512 263 2101 ffax: 512 263 2558



TRI | Environmental, Inc,
A Texas Re. h Intematronal Company

DESTRUCTIVE SEAM QUALITY ASSURANCE TEST RESULTS
TRI Client: Kenvirons, Inc.
Project: Maxey Flats - 5 Year Review

Materlal: 45 mil. Serim Relnforced Polypropylene Seam
SAME DAY Peel and Shear (ASTM D 6392/GRI GM1%/D 4437/NSF 54/D751, mod./D413)

TRI Log #: E2366-43-07

TEST REPLICATE NUMBER PROJ.
PARAMETER 1 2 3 4 5 MEAN SPEC.
Sample D: 4
Weld: Single Track Heal Fuslon
Peel
Peel Strength (ppi) 67 87 51 56 58
Peel Incursion (%) <10 <10 <10 <10 <10
Pesl Locus of Failure Code SIP SIP SiP SIP SIP
Peal NSF Failura Code FTB FTB FT8 FTB  FT8
Shear
Shear Strenglh (lbs) 270 275 262 243 293 270
Shear Elongalion @ Break {%) 37 40 38 37 42

The lasting is based upon accepled induslry praclica 88 wel as the lest method lisled. Testresulls reporled herein do nol apply
to samplas alher Ihan Ihose lested. TRI neither accepls rasponsibillty for nor makes claim as (o (e final use and purpose of (ha malerial
TR! vos and ing client . TRIlimils reproduction of Ihis repoit, axcepl in full, wilthoul prior approval of TRI

page d of §
GeosynthelicTesting.com
9063 Bee Caves Road / Austin, TX 78733 / 512 263 2101 / lax: 512 263 2558



TRI/ Environmental, Inc.
A Texas Research International Company

LABORATORY TEST RESULTS
TRI Client: Kenvirons, Inc.
Project: Maxey Flats - § Year Roview

Material: Reinforced Poplypropylene Geomembrane
Sample Identification: #3
TRI Log #: E2366-43-07

PARAMETER MEAN MIN
1 2 3 4 5

Grab Tensile (ASTM D 7004)

A Load al Scrim Break(/bf) 238 251 213 233 239 235 213
B Load al Scrim Break(ibf) 222 234 243 233 219 230 219
A Slrain (%) al Scrim Break 12 13 1 12 12 12 i1

B Strain (%) al Scrim Break 13 13 14 13 12 13 12

A Max Load (Ibf) 253 252 248 261 244 251 244
B Max Load (Ibf) 222 235 244 233 219 230 218
A Strain (%) at Max. Load 43 13 47 47 35 37 13
B Sirain (%) al Max. Load 13 13 14 13 12 13 12

Tha testing is based upon accepled Induslry practice as well as tha lest mathod listed  Tes! resulls reported herein do nol apply
lo samples olher than Ihose tested TR nellher sccepts responsibilily for nor makes clalm as (o tha final use and purpose of the malerial
TRI observes and maintalins clien confidantiality. - TRIimils reproduclion of this report, axcapt In full, wilthout prisr approval of TR,

page S50l 5
GeosyntheticTesting.com
8063 Bee Caves Road | Austin, TX 78733 /512 263 2101 /lax: 512 163 2658



ﬁ TRI/ Environmental, Inc.
A Texas R I International Company

April 30, 2012
Malil To: Bill To:
Attn: Tim Oakes <= Same

Kenvirons, Inc.

452 Versallles Road
Frankfort, KY 40601

email: toakes@kenvirons.com

Dear Mr. Qakes:

Thank you for consulting TRI/Environmental, Inc. (TRI) for your geosynthetics testing needs.
TRI is pleased to submit this final report for laboratory testing.

Project: Maxey Flats - 5 Year Review

TRI Job Reference Number:  E2366-55-04
Material(s) Tested: 1 Edge of RGM without Scrim Reinforce Fiber

Test(s) Requested: Carbon Black Content (ASTM D 1603, mod,)

If you have any queslions or require any additional information, please call us at
1-800-880-8378.

Sincerely,

ol

Mansukh Patel

Sr. Laboratory Coordinator
Geosynthetic Services Division
www.GeosyntheticTesting.com

cc: Sam R. Allen, Vice President and Division Manager

page 1of
GoosynthelicTesling.com
S063 Boa Caves Road f Austin, TX 78733 / 512 283 2101 / lox 12 283 2550



ﬁ TRI  Environmental, Inc.
A Texas Research Infemational Company
— == ——— ——————

GEOMEMBRANE TEST RESULTS
TRI Cllent: Kenvirons, Inc.
Project: Maxey Flats - 5 Year Review

Material: Edge of RGM without Relnforce Fiber
Sample Identification: Sample # §
TRI Log #: E2366-55-04

STD.
PARAMETER TEST REPLICATE NUMBER MEAN DEV.
1 2 3 4 5 6 T ] ] 10
Carbon Black Content (ASTM D 1603, mod.)
% Carbon Black 395 .82 3.89 0.09

Ash content Is nol subsiracled from the Carbon Black Conlent Reported here

The tesling Is based upan accepled induslry praclice as well as e lest melhod listed. Test resulls reporied hereln do nol apply
to samples olher than Ihose tesled. TRIneithor accepls rasponsibllily for nor makes claim as to lhe final use and purpose of tha malerial,
TRI observes and maintains client confidentialily. TRI limits reproduclion of this repor, excepl In full, withoul prior approval of TRI

page 2of 2
GuosynthelicTesting.com
8063 Bon Caves Road | Austin, TX 78733 / 612 263 2101 / fax; 512 263 2558



ATTACHMENT 7

PHOTOGRAPHS
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Perimeter Channel in Northwest Corner of Cap

North Perimeter Channel

West Side of Cap Area Looking South

West Side of Bunker Mound
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Y-Channel Ditch into East Detention Basin

East Detention Basin
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Y-Channel Ditch into East Detention Basin

Concrete Mat in Y-Channel Looking West
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ATTACHMENT 8

MISCELLANEOUS REFERENCE DOCUMENTS



CHANGE REQUEST FORM
Date Change Requested: _ dzazeaar ’ b Maxey Flats Project
‘ 2597 Maxey Fiat Road

Change Request Number: _ 10 Hillshore, KY 41049

Tnitiator: _Thones Stewart

Brief Description of Change:

The Maxey Flats Project (MFP) is requesting to discontinue fhe develepment and use of potentiometric surface
maps to evaluate sump recharge. The MEP is required by the IMP PSVP- Section 2.3.1-Data collection and

* Evaluation 1o produce a potentiometric surface map and a potentiometric surface change map to evaluate trends
and recharge across the Restricted Area. These maps ate to be developed umng sump leachate levels, well

waler levels, and noted subsidence areas.

Reason for Change:

“Potentinmetric maps are not an effective tool for evaluating sump recharge. Because waste was disposed of jn
trenches that were often chambered, sumps may net be in divect contact with surrounding groundwater; even
sumps within the same trench may not be in hydraulic contact with each other. The sumps ace not reliable
groundwater monitoring poinls because sump pipes with torch-cut screens were installed by direct push method.
This type of installation is likely to produce a clogged pipe with poot communication to the suuounclmg
aquifer, The prominent method of groundwater flow within and surrounding the restricted urea is fracture flow,

Zehner 1983, Fracture tlow is very difficult, if not impossible to model accurately. Therefore, the accuracy of

potentiometric surface maps produced from the IMP stipulated sumps and wells are unreliable. -

Sumps will continue fo be cvaluated on an individual basis to deterimine if substantial recharge is occurring that
would require development of a leachate management engineering evaluation. Sumps and wells will also
continue to be evaluated as a whole from exterior/perimeter to inter 101 as a method to evaluate horizontal

recharge.

0 Minor Ifa Major Change:  Date EPA Notified by Telephone  /h~ 2~1/
Date Approved by EPA, or -

X} Major Date Denied by EPA, or _

Implemented w/o Comment on
(L.e., implemented because EP A did not respond within 30 days)

Slgnﬁtllltﬂj ee
g M -22- M

f Thomas Stew: ‘(ﬂ/ Initiator

(/P I /2-22-17

(3 t Wilbnre, Maxey Bials I l‘IOJcc! 2ate

Diate

Tam Seully, 0.5 i‘!lwjteilillctitél-limiccti-o;--if\ gcl';cy




Maxey Flats Project
Leachate Management Engineering
Evaluation
For
Trench Sump 7-4

A re-evaluation of the August 6, 2008 Leachate
Management Engineering Evaluation

March 29, 2011

Maxey Flats Project
2597 Maxey Flats Road
Hillsboro, KY 41049
606-783-8680



Trench Sump 7-4
Leachate Management Engineering Re-evaluation

Purpose

As required by the Maxey Flats Project (MFP) Interim Maintenance Period (IMP) Work Plan, a
Leachate Management Engineering Evaluation (LMEE) for Sump 7-4 was submitted to Pam
Scully of the US EPA Region IV August 6, 2008. The LMEE was triggered due o a 50% loss
of freeboard (difference between baseline leachate level and ground surface) in sump 7-4. This
re-evaluation plan is being submitted in light of additional data and an additional explanation to
the rise in water level within sump 7-4. This additional data and explanation will not impact the
current course of action for sump 7-4; quarterly monitoring with comparison to pre-pump water
level elevation,

Update

In comparison to firechoard, sump 7-4 remains the only sump that has significantly increased in
liquid level since the certification of completion in October of 2003. A freeboard loss of
approximately 10% annually has been observed in sump 7-4 since monitoring began in 2004,
As of January 2011, sump 7-4 obtained 67.17 % loss of freehoard. The January liquid elevation
of sump 7-4 is 1046.45, which is 0.55 feet short of its 1998 pre-pumping elevation of 1047.20.
See chart below for additional monitoring data.

Sump 7-4 Liquid Level and Freeboard Monitoring
Date Percentage of Liquid Level Feet to Pre-pump
Freeboard Used Elevation (ft) Elevation of 1047.2
Nov. 2002 0.00% 1037.14 9.86
Ocl. 2004 17.17% 1039.52 7.48
Oct. 2005 27.99% | 1041.02. 5.98
Mar. 2006 31.60% 1041.52 5.48
May 2006 32.32% 1041682 5.38
Oct. 2006 37.73% 1042.37 4.63
Feb. 2007 | 40.69% 1042.78 4.22
Apr. 2007 41.99% 1042.98 4.04
Jul, 2007 42.78% 1043.07 393
Oct. 2007 43.36% 1043.15 385
Jan. 2008 47.84% _1043.77 3.23
Apr. 2008 _ 53.10% 1044.50 2.50
Jul. 2008 54,65% 1044.70 2.30
Oct. 2008 5411% | 104464 2.36
Feb, 2009 57,29% 1045.08 1.92
Apr. 2009 59.02% 104532 | 1.68 _
Jul. 2009 6087% 1045.59 1.41
QOcl. 2009 62.91% 1045.86 1.14
Jan. 2010 64.43% 1046.07 003t e
Apr. 2010 64.50% 1046.08 0.92
Jul. 2010 67.97% 1046.56 0.44
Oct. 2010 66.81% 1046.40 0.60
Jan. 2011 87.17% 1046.45 0.55

Source: MFP Database, Sump Levels Verified
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The original Leachate Management Engineering Evaluation of Sump 7-4 was completed by the
Maxey Flats Project (MFP) with technical assistance from Registered Professional Geologists in
the Technical Services Section of the Groundwater Branch at the KY Division of Water. This
re-cvaluation includes an two additional theories to the liquid level rise of sump 7-4 that was
developed by the MFP and Professional Geologist within the KY Superfund Branch. The
original evaluation included sump freeboard comparisons, development of several
hydrogeologic investigation maps and a topographic area flow map. The new theories, lack of
hydraulic transmissivity and trench leachate stabilization were develop from: IRP pump data,
pre IRP pumping and post IRP pumping water level comparison, review of a 1983 USGS Study
and knowledge of basic applied hydrogeology. The three original theories for the rise in liquid
level of sump 7-4 are: liner failure, fracture flow, and a historic seep.

Additional Causative Theories

Poor Hydraulic Transmissivity - this theory considers the possibility that the earth and waste
materials of sump 7 have poor hydraulic conductivity when transmitting water.

During IRP pumping operations from October 1999 to June 2000, only seventy-two total
gallons of water were pumped from sump 7-4. Sump 7-4 was pumped a total of fifteen times
during the IRP with 34 gallons being the highest yield of any pumping event (see table below).
It is important to know that IRP pumping protocol never placed the pump at the bottom of the
sump, preventing the sump from being pumped completely dry, nor was the pump placed at
consistent depths,

Sump 7-4
IRP Pumping Data
Pump Date Gallons
10/21/1999 34
10/22/1999 5
10/25/1999 1
10/26/99 0
10/27/1999 0
10/28/1999 0
11/3/1999 0
11/4/1999 0
11/5/1999 0
11/8/1999 10
11/22/1999 1
11/29/1999 0
4/26/2000 20
6/5/2000 |
Total 72

Source: Remedial Action Construction Report,
Final Volume 11, June 2003.
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Pre-purnp measurements ol sump 7-4 indicate a sump volume of 62 gallons. Based on historic
documentation; only 72 gallons of lcachate was pumped from the sump. This indicates that
only 10 gallons of recovery occurred over the 8 month pumping period. This is evidence that
the surrounding soil and material media are of very low transmissivity.

The pumping data and well volume data also indicate the pumping activity of sump 7-4 kad no
inpact on the storage of watcr in the surrounding media. Based on this information, one would
expect the ievel within sump 7-4 to return to its pre-pump elevation over time. To further
suppoit that the earthen and waste material within Trench 7 are of low hydraulic conductivity
the 1983 USGS study entitled: HYDROGEOLOGIC INVESTIGATION OF THE MAXEY
FLAT RADIOACTIVE WASTE BURIAL SITE, FLEMING COUNTY, KENTUCKY
indicates Trench 7 had never been very productive for water and that additional sumps were
installed in the trench in 1977 due to heavy silting within the existing sumps.

The installation technique of the sumps could also impact the sumps ability to rccover. This
paiticular sump is a 12 inch diameter, quarter inch thick pipe that has torch cut screens and was
driven into the trench, as opposed to drilled or pushed. This driving method would also
promote bounding (silting off) of the screens that wonld decrease transmissivity. This means
the sump will not recover or provide the hydraulic information typically obtained from «

monitoring well.

Trench Leachate Stabilization - This theory addresses the possibility thal the decreasing
leachate elevations obscrved in other sumps within Trench 7 are impacting sump 7-4. Waste
disposal techniques commonly created chambers (vertical fill scparating the wastc) in the
trenches that may prevent groundwater migration within a trench. This is likely the case for
Trench 7. As the graph in appendix B titled Trench 7 Sump Comparison indicates, sump 7-4
leachate elevations respond independently to sumps 7-5 and 7-7. Sump 7-4 has a higher
leachate elevation than sumps 7-5 and 7-7 and continues to increase in elevation while 7-5 and
7-7 decrease. Therefore, the decreasing leachate elevations of 7-5 and 7-7 are not the source of

increase leachate level in sump 7-4.

Previously Presconted Causalive Theories

Liner Failure — This theory considers the possibility of up-gradient defects in the liner cap.
These defects allow rainwater to penetrate the liner and flow toward sump 7-4. To facilitate
locating defects, a topographic runoff map of the area surrounding 7-4 was completed. This
topographic runoff map also indicated that sump 7-4 is not in a high flow area. Extensive liner
evaluations of up-gradient areas have revealed only minimal defects. These defects have been

repaired as of July 2008.

Fracture Flow - This theory refers to ground water flowing through fractures in the rock and
recharging the sump. 1f this is the case it is aniicipated, that the leachate level will stabilize at or
near pre-pump level. It is unlikely the leachate level can increase above pre-pump level because
there is no recharge source available that is elevated high cnough to create an artisan effect.

Historie Seep - This theory considers the possibility of an up-gradient seep impacting sump 7-
4. A seep located at coordinates 38.259630/83.570040 near the EMC hunker is still present
bencath the liner. Results of the topographic area flow map indicate sumgp 7-4, although doewn-

gradient of the seep, is not within its surface flow path.
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Conclusion

The transmissivity and the possibility of the screen of sump 7-4 silting off (as documented to
occur within Trench 7) are coatrolling the rate of water level recovery within sump 7-4.
Although all four theories could be impacting the water level of sump 7-4 to some degree,
hydrological principals indicate that the low transmissivity is the primary contributor. Based on
the total volume of water pumped from sump 7-4 (72 gallons) and a pre-pump well water
volume 62 pallons it is clear that IRP pumping had little to no impact on the surrounding water
level. The presence of low transmissivity soils and materials is evident by the slow recovery
documented during IRP putnping. It is also possible that the pumping contributed to silting off
of the screens within the casing of sump 7-4. Combining all this knowledge, results in the
conclusion that trench sump 7-4 will stabilize at or near the pre-pump water elevation of 1047.2
feet. There are no other obvious hydraulic conditions that could impact the surrounding water
level elfininating the concern of trench water releasing to the surface.

Course of Action

At this time the MFP recommends no changes to the current course of action. The current
action is to continue quarterly monitoring of the sump until it stabilizes at or exceeds pre-pump
level. If the sump stabilizes near pre-pump levels, monitoring will continue with additional
attention focused on the other two sumps within trench 7. If the sump liquid level significantly
exceeds pre-pump level, a leachate management plan will be developed. If USEPA would
prefer a different course of action, please advise the Maxey Flats Project Office.

Atfachments:

Materials used in the Hydrogeological Evaluation:
Trench 7 Sump Comparison, Graph

.

» Sump 7-4 Leachate Levels, Graph
» 2009 Potentiometric Map

¢ 2008 Potentiometric Map

» 2007 Potentiometric Map

¢ 2003 Potentiometric Map

e 2008 minus 2003 Water Level map
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ToC - ToL Manual Measurement Only

Italisized numbers denote dry sumps

Attachment 5.A
Leachate Level Comparison

5.A. Leachate levels comparison 1998-2011

Pre- Changes  Change
Pumping APR 2011 Change from from since last Changes
. level Leachate prepumpingto 1998to  five year from

Sump (D ToCElev  (1998)  Mar-03  Oct-04 Oct06 Mar-06 May-08 Jul-06 Oct-08 Feb-07 Apr-07 Jul-07 Oct-07 Apr-08 Oct-08 Apr-09 Oct-09 Apr-10 Jul-10 Oct-10 SumpID Feb-11 Apr-11 Aug41 Elevation 2011 2006 review  Baseline
12 | 10s617 | t0ae0 1955 1930 1940 1940 1940 1950 1950 1948 1948 1953 1952 1960 1963 1963 1976 19.84 1987 1985 12 1990 1994 1999  1036.23 .57 4113 -0.44 0.39
26 | toszs1 | tosse 1769 2060 2040 2040 2040 2040 2032 2028 2028 2028 2018 2019 2013 20.19 2009 2016 20.14 2008 = 2-6 2003 2010 2010  1037.41 -3.09 -3.31 0.22 2.41
8:2 | fosaas | tosne0 2299 2280 2300 2300 2310 2310 2304 2278 2269 2270 2265 2303 | 22.85| 2308 | 2300 | 23.70] 2308 | 2807 = 32 2300 2316 1036.29 1,61 449 -0.12 0.17
34 | 105433 | tose0 1577 1580 1590 1590 1580 1580 1593 1596 1602 1600 1595 1607 1602 16.12 1605 1614 1611 1607 34 1612 1617 1038.16 -1.44 .20 -0.24 0.40
74| 105242 | 104720 1549 1290 1140 1090 1080 1040 1005 964 946 935 927 792 778 740 656 634 58 602 74 590 552 55  1046.90 -0.30 4.83 453 -9.97
7-5 | 105795 | 04100 1840 1870 1920 1930 1940 1940 1945 1952 1955 1961 1960 1978 1987 19.98 2002 2042 2012 2009 = 75 2045 2047 1037.78 -3.22 -2.50 -0.72 177
77 | tseor | o0 1953 19.80 2040 2020 2030 2030 2039 2045 2049 2055 2057 2071 2078 20.94 2100 2113 2116 2116 | 74 2120 2127 1037.74 -3.26 -2.38 -0.88 1.74
107 | 1os034 | 03251 27.89  27.60 2760 27.60 27.60 27.60 27.57 27.49 2747 2747 2745 2739 2738 27.33 27.32 27.29 2729 27.26 = 404 2724 2724 2722  1033.10 0.59 0.26 0.33 -0.65
10-8 | 1ose7s | 103240  27.59  27.60 2770 27.70 27.80 27.70 2772 27.68 2771 2771 2771 2768 2768 2768 2770 2772 2771 2768 = 108 2768 2763 1031.15 4.25 4,24 0.09 0.04
109 | w5402 | 103260 2590 2540 2530 2520 2520 2510 2508 2494 24.94 2491 2484 2473 2464 2458 2449 2442 2439 2430 109 2424 2423 2420 _ 1030.69 .81 -2.66 0.85 .67
118-6 | 105708 | 1oseso 2092 2090 2090 21.00 2100 2100 2096 21.00 2104 2101 2095 2105 2097 21.13 2100 21.12 2105 20.98 1185 2106 21.10 1035.98 0.52 -0.38 -0.14 0.18
1186 | 108322 | tose0 2411 2410 2430 2440 2440 2440 2442 2442 2445 2449 2449 2452 2457 2462 2466 2470 2470 2468 1156 2464 2468 1038 54 .06 -0.80 026 0.57
154 | 16204 | 103600 2668 2660 2670 2660 2660 2670 2667 2664 2664 2664 2662 2661 2661 2662 2661 2663 2662 2661 154 2661 2661 1035.43 0.57 -0.63 0.06 -0.07
155 | ioo121 | 1oszo0 2521 2500 2510 2520 2520 2620 2512 2505 2503 2504 2503 2453 2438 2414 2397 2388 2365 2366 156 2362 2341 2323  1037.80 0.80 0.91 1.71 -1.80
166 | fosoas | 103260 2879 2860 2850 2850 2850 2840 2840 28.35 2831 2820 2825 2821 2817 2814 2810 2810 2804 2801 _ 166 2798 2797 27.98  1031.49 111 -1.54 0.43 -0.82
16-8 | tosses | tose00 2244 2240 2250 2240 2250 2250 2242 2229 2241 2251 2239 2235 2243 2248 2257 2250 2278 2261 @ 168 2243 2264 103321 0.79 -0.67 022 0.20
18:8 | ioss42 | 1ossso  30.50 3040 3030 3030 3030 3030 3032 3027 3026 3024 3023 3019 3019 3016 3014 3044 3042 3010 . 186 3010  30.08 1035.34 -0.16 -0.40 0.24 -0.42
189 [ 105054 & 22.00 D D D 0 | o | o 20| o | o | o |2198]|2196]|21.96] 21.96 | 21.95] 21.89 | 21.96 | 189 2183 2188 1037.66 dry dry 0.00 0.12
19:6 | 108323 | 1030 2894 2880 2890 2890 2890 2890 2889 2889 2889 28688 2888 2885 2885 2885 2879 2877 2874 2872 196 2872 2868 1034.55 1,55 .78 0.21 -0.26
_ 196 | tosa71 | toseso 2359 2320 2330 2330 2330 2320 2324 2319 2319 2318 2315 2316 23.08 2308 2305 23.05 2303 2297 _ 19 2297 2299 2297 _ 1035.72 20.78 -1.03 0.25 -0.60
197 | 10s426 | 1o%30  30.51 3010 3010 3010 30410 3010 3003 2994 2991 2989 2086 2074 2974 2968 2065 2962 2059 29.57 197 2957 2954 2954  1034.72 .58 -2.07 0.49 -0.97
20W | t0s549 | 1oms0  28.10  27.90 2810 2820 2820 2810 2815 2815 2813 2815 2814 2814 2814 2817 2818 2820 2820 2820 . 20W 2820 2820 1037.29 -0.31 -0.26 -0.05 0.10
20-7 | toes2e | tos3e0 2080 2080 2990 2090 3000 30.00 29.94 2993 2992 2993 2091 2072 2977 2969 2964 2064 2971 2972 207 2973 2973 1033.56 -0.04 -0.25 0.21 047
209 | 16536 | tosse0 3020 3010 3040 3010 3010 3010 30.06 3005 30.02 30.03 3001 3053 2998 2098 2098 2998 2997 29.97 = 2049 2997 29.96 1035.40 -0.40 -0.50 0.10 -0.24
2041 | 105008 | 103540 2423 2420 2410 2410 2420 2410 2413 2411 2411 2409 2407 2407 2404 2404 2402 2402 2400 2397 2041 2396 2398 1035.08 -0.32 -0.47 0.15 -0.25
235 | tosset | o330 31.28 3140  31.00 31.00 30.90 3090 3092 30.88 3088 3085 3084 3080 3078 3078 3075 3073 3070 30.68 235 3066 3066 3065  1032.95 -0.95 4.21 0.26 0.62
236 | joss2s | 103430  31.04 3080 3080 3080 3080 30.80 3075 3070 30.66 3064 3061 3055 3052 3049 3045 3040 3038 3035 = 236 3033 3031 3029  1033.97 -0.33 0.77 0.44 0.73
239 | 105008 | 103453 24.30 D D D o0 | o | o |2a30| o | o | o |2430|2426|2426] 2424 | 24.24] 2024 | 2424 | 289/ | 2424 | 24.23] 1034.85 dry dry 0.00 0.07
246 | tosese | fossd0 2341 2330 2330 2330 2330 2330 2336 2331 2332 2332 2331 2331 2331 2331 2330 2330 2330 2329 @ 246 2329 2330 1035.56 0.16 0.10 0.06 0.11
246 | tos247 | o330 2660 2640 2650 2650 2660 2650 2644 2644 2649 2650 2643 2640 26.41 2642 2641 2643 2648 2638 _ 246 2634 2639 1036.08 -0.22 -0.27 0.05 -0.30
255 | o502 | oazso 2341 2320 2330 2330 2340 2340 2335 2335 2334 2337 2337 2335 2341 2344 2353 2355 2355 2349 255 2349 2340 1036.42 -1.08 -1.03 -0.05 -0.01
267 | weo7 | 10330 2189 2500 2490 2490 2490 2490 2488 2484 2482 2482 2486 2476 2476 2476 2470 2470 2467 2465 | 267 2464 2464 1036.07 -0.23 047 0.24 2.75
259 | toszos | t0ssi0 2247 2260 2250 2250 2250 2250 2248 2241 2251 2255 2348 2247 2247 2250 2249 2252 2254 2245 | 269 2239 2251 1034.54 -0.56 0.53 -0.03 0.04
262 | 105931 | 103220 2847 27.80 2770 2760 2760 2760 2757 27.52 27.49 2748 2745 2740 27.38 27.34 2731 2729 27.28 2724 = 282 27.21 2721 2719  1032.10 -0.10 -0.46 0.36 0.6
263 | 105838 | 103190 2691 2670 2660 2660 2660 2660 2658 2652 2649 2647 2645 2640 2638 2635 2631 2626 2624 2623  26-3 2623 2618 2618 1032.20 0.30 -0.10 0.40 0.73
264 | 1ossas | 103440 2181 2190 2200 2210 2210 2200 2208 2209 2210 2205 2205 2241 2208 2217 2211 2225 2210 2205 = 264 2222  22.07 1034.37 -0.03 0.04 0.01 0.26
27-9 | tos284 | 103750 3549 _ 27.20 2680 2680 2690 2680 2668 2650 2650 2650 2652 2642 2642 2642 2634 2632 2631 2623 279 2618 | 2619 2620  1036.65 -0.86 A1.36 0.50 -9.30
2741 | 10sa78 | 103830 2580 D D D o | o | o D | 2566 2584 | D | 2564 | 2562 2562 | 2561 | 2560 2559 | 2556 | 2741 | 25.56 | 25.56 | 1039.22 0.92 dry dry 0.24
28W | 106415 [ 103870 2610  26.00 2610 2610 2610 26.00 26.04 2604 26.04 2604 2603 2603 2603 2603 2603 2604 2604 2603 28W 2604 2604 1038.11 -0.59 -0.59 0.00 -0.06
28-6 | 1o6ass | oarz 2760 D D D D D D D |e2r2s| b D | 2725 | 27.14| 27.14 | 27.07 | 27.04| 2703 | 2700 | 286 | 27.00 | 27.00 1037.58 0.38 dry dry -0.60
2841 | 1we370 | toara0  27.00 D D D D D D D |2698| b D | 2695 | 26.95 | 26.95 | 26.92 | 26.92| 26.92 | 26.90 | 28-41 | 26.90 | 26.91 1036.88 0.52 dry dry -0.09
2842 | 106548 ary 26.40 D D D D D D D 0 | 2635 | b | 2635|2634] 2634 2632 |2632] 2632 | 26.32 | 2842 | 26.32 | 26.34 1039.14 dry dry -0.06



wp
denoctes
dry sump

Pre- Changes  Change
Pumping APR 2011 Change from from since last Changes
level Leachate prepumpingto 19981c  five year from
Sump ID ToC Elev  (1998) Mar-03  Oct-04 Oct-06 Mar-06 May-06 Jul-06 Oct-068 Feb-07 Apr-07 Jul-07 Oct-07 Apr08 OQct-08 Apr-09 Oct-09 Apr-10 Jul-10  Oct-10 SumpID Feb-11 Apr-11 Aug-11 Elevation 2011 2006 review Baseline
20W | iosss2 | 1070 2504 2500 2480 2560 2570 2540 2542 2545 2556 2550 2517 2585 2563 2579 2562 | 26.92 2692 2555 | 20W 2576 2598 1037.54 -1.16 -0.60 -0.56 0.94
295 | 100643 ary 27.79 D D D D D D p |2ter| o | o | 27652765 27.65] 2763 | 27.63] 27.59 | 2760 | 295 | 27.60 [ 27.60 1038.83 dry dry 0.19
20-6 | 108424 | 10so0 2561 D D D D D D 2660 2560 2562 2566 | 25.66 | 25.65 | 25.65 | 25.65 | 25.65| 25.66 | 2573 | 296 | 2573 | 25.73 1038.51 -0.39 dry dry 0.12
304 | 10s220 | 103020 2311 D 22.40 D 2230 | D 2330 2332| D D D 23.29 | 23.29 | 23.29 | 2329 | 23.29| 2328 | 2328 | 304 | 2328 | 2330 1038.99 0.2 0.21 0.00 0.19
30-8° | 100721 103830  29.08 28.70 2980 2980 2990 2890 2998 2992 2089 D D 29.94 | 29,02 | 29.92 | 29.92 | 29.92| 29.89 | 29.92 | 308 | 2992 | 2991 1037.30 -1.00 -1.07 0.07 0.85
3010 | 1oss1s | oz 29.20 p | b D g | o] » p | b |2019| b | 2905 2005]|2905]| 2904]2904] 2907 | 29.06 | 3040 | 29.06 | 29.06 1037.09 0.1 dry dry -0.14
?'1'2 1085.88 1041.40 24.98 2510 2520 2520 2520 2520 2518 2518 2518 2518 2516 2516 2518 2519 2518 2521 2521 2520 @ 312 2520 2520 1040.66 -0.74 -0.72 -0.02 0.22
316 | 106213 | tomae 2300 2200 | o D p | 2310 | D | 2305 2308 2307 2302 2305 23.04 2308 2304 2308 2308 2304 315 2304 2303 1039.10 -0.20 dry 2006 0.03
31:7 | 108530 | 104100 2476 2470 2480 2480 2470 2470 2471 2488 2468 2476 2475 2463 2469 2463 2463 2469 2475 2465 317 2465 2472 1040.58 -0.42 -0.41 -0.01 -0.04
319 | 106648 | 14270 2504 2520 2550 2550 2560 2570 2560 2658 2567 2579 2673 2674 2585 2585 2597 2602 2614 2604 319 2595 26.06 1040.40 -2.30 -1.84 -0.48 1.02
32E | 10675 | 10310 2937 2900 2900 29.00 2900 2900 2887 2897 2884 2895 2894 2804 2893 2894 2805 2893 2894 2802 B2E 2892 2892 1035.83 0,27 0.32 0.05 -0.45
329 | 1oes27 | 10350 2869 2890 2890 2890 2890 2890 2895 2894 2894 2894 2893 2893 28094 2894 2896 2895 2895 2897 329 2895 2895 1036.32 0.18 -0.18 0.00 0.26
352 | 10408 | 0330 2715 2760  27.90 2800 2800 2800 2800 2806 28.00 2805 27.97 2812 2804 2822 2814 2828 2824 2815 352 2825 2829 1035.79 -0.51 -0.22 -0.29 1.14
366 | 106300 | o350  27.46  27.40 2740 2740 2740 2740 27.38 2734 27.34 2731 2730 2730 27.30 27.31 27.30 27.29 2729 2727 | 366 2727  27.29 1035.71 -0.19 -0.28 0.09 -0.17
36-3 | 106252 [ 104320 2051 2080 2080 2080 2080 2080 2076 2076 2077 2079 2076 2076 2074 2076 2076 2079 2081 2076 = 363 2075 2079 1041.73 .47 .44 -0.03 0.28
36-6 | 1o0ees5 | to4st0 2378 2390 2400 2400 2400 2400 2400 2398 2398 2398 2397 2397 2395 23.98 2397 2400 24.00 2398 @ 366 2396 2397 1042.58 -0.52 -0.55 0.03 0.19
367 | 106464 | 104320 2280 2230 2240 2240 2240 2230 2232 2231 2231 2228 2226 2224 2222 2221 2220 2220 2220 2217 = @367 2217 2219 1042.45 -0.75 -0.88 0.13 -0.61
87-3 | 105527 | 03280 2303 22,90 2280 2280 2280 2280 2276 2271 2271 2270 2266 2265 2262 2262 2259 2259 2258 2254 378 2252 2254 1032.73 0.07 0.29 0.22 -0.49
374 | iosses | iosze0 2357 p | b D p | o | 2350 2351 2346 2346 o 2322 | 2344 | 2344 2330 2339 2330 2335 374 2335 2336 1032.50 -0.30 -0.44 0.14 -0.21
384 | 10575 | toser0 2186 2170 2160 2160 21.60 2150 2150 2147 2149 2148 2144 2142 2138 2138 2135 2136 21.34 2129 384 2128 2129 1034.46 4.84 -4.85 0.21 -0.57
385 | 105553 | 103870 2151 2130 2120 2120 2120 2120 2118 2113 2113 2143 2109 2109 21.03 21.04 2101 21.01 2101 2095 385 2093 2095 1034.58 4.12 4.35 0.23 -0.66
394 1056.99 1038.00 19.20 D D D D 19.10 D 19.20 D D D 1902 | 19,12 19.12 ] 1902 | 19.02] 1902 | 19.12 | 394 | 1912 | 19.11 | 1037.82 -0.18 dry dry -0.09
4015 | 104728 | 1o2sm0  21.08 D D D D 2140 | D 2136 | D D D | 21.35|21.35)21.35]| 21.35 | 21.36| 21.37 | 21.34 | 4015 | 21.34 | 21.32 1025.96 0.18 dry dry 0.24
4047 | 1os26s | 10680 2879 2850 2870 2860 2860 2860 2858 2852 2852 2851 2849 2842 2842 2838 2833 2829 2824 2822 | 4047 2817 2816 2843  1024.50 -2.30 -2.72 0.42 -0.63
4019 | oses0 | 102380 3024 2970 2980 2980 20.80 29.80 2976 2968 2971 2970 2066 2064 2962 2062 2058 2050 2950 2058 409 2958 2058 1025.01 1.21 1.03 0.18 -0.66
40-22 | wse9s | 1020 3249 3210 3210 3200 3200 8200 3198 31.93 31.94 3192 3091 3086 31.84 31.84 3181 31.84 31.81 3180 4022 31.80 31.80 31.80  1025.15 .75 -1.93 0.18 -0.69
4211 | 104049 | 102200 2857 2820 2840 2840 2840 2840 2845 2843 2846 2846 2843 2846 28.46 2851 2848 2852 2852 2849 42411 2849 2850 1020.99 -1.01 -0.96 -0.05 -0.07
_ 4219 | ios600 | toie60 2766  27.70  27.80 27.80 2780 2790 2788 2783 2788 2780 2788 2788 2788 27.91 27.92 2795 2796 2791 4248 2787 2790 1019.09 -0.51 -0.49 -0.02 0.24
4220 | 1204 | om0 3522 | D D D o | o | o |3s02| o | o | o |3497]|3496]3496] 3096]34.96] 3497 | 34.06 | 42:20 | 34.96 | 34.96 ] 1017.08 0.22 dry dry 0.26
437 | waza7 | o080 3595 3600 3610 3620 3620 3620 3620 3621 3623 3624 3626 3630 3633 3638 3642 3646 3649 3650 437 3653 3653 1010.64 -0.18 0.17 -0.33 0.58
43-9 | 104519 | 101100 3412 3410 3440 3440 3490 3440 3443 3444 3444 3448 3448 3452 3457 3461 3465 3468 3469 3471 439 3473 3474 1010.45 -0.55 -0.24 -0.31 0.62
4313 | 104102 | 101010 3049 3050 3060 3060 3060 3060 3060 3058 3058 3058 30567 3059 30.59 3061 3064 3064 3066 3066 43413 3068  30.69 1010.33 0.23 0.32 -0.09 0.20
445 | wsrss | 1000 4146 4150 4150 4150 4150 4130 4130 4130 | 0 | a0e3| o | 4070 | 40.68 | 40.68 | 4049 | 4049 4055 | 4051 | 445 | 4048 | 4048 4048 | 1016.85 1.85 1.03 0.82 -0.98
4414 | 104042 | 101420 3434 3410 3430 3430 3430 3430 3428 3426 3426 3426 3426 3426 3426 3426 3425 3428 3425 3425 4414 3424 3424 1014.18 -0.02 -0.06 0.04 -0.10
44:20 | 10s225 | 101380 2384 3840 3840 3840 3840 3840 3840 3838 3837 3838 3838 3835 3836 3834 3834 3834 3836 3836 4420 3835 3835 1013.90 0.10 0.05 0.05 14.51
4422 | 1502 | o100 3985 3970 4000 4010 4010 40.00 4005 4008 4007 4007 4011 3955 40.04 39.98 3990 39.88 39.63 3961 = 44-22 3973 3939 3954 101563 0.63 -0.03 0.66 -0.45
461 | 10s478 | oo 3103 2950 2040 2040 2040 2040 2940 2933 2034 2935 2933 2930 2029 2029 2929 2926 2026 2922 @ 454 2921 2921 1025.57 2.43 -2.62 0.19 -1.82
461 | 1os417 | 1000 2579 2530 2420 2360 2350 2330 2291 2264 2264 2255 2227 2212 2193 2190 218 2198 2192 2182 464 2193 2196 2189  1032.21 6.79 7.74 0.95 -3.83
46-2 | 105289 | 0a0é0 2216 2120 2090 21.00 2100 2090 2078 20.83 20.84 2074 2060 2056 2034 2036 2016 2025 2012 1997 & 462 1996 1986 1974  1033.03 -6.37 -7.29 0.92 -2.30
46:3 | 105227 | 1ose0 2152 1820 1820 1880 1920 1900 1846 1888 1944 1911 1822 1952 1862 19.85 1864 20.18 1942 1852 463  19.47  19.87 1032.40 -6.50 -5.09 -1.41 -1.65
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Attachment 5.D

Liner Maintenance
and Sumps with Freeboard
Loss 2003-2011

Maxey Flats
Fleming County, Kentucky

Description:

Basemap Source:
Bing Imagery 2010

Sump Water Level Elevation

Data calculated from

Source: "Sump Liquid Level
Monitoring.xls" & "Sump Meas
Levels2003.xlIs" Values taken

from "2010 MFP Trench Freeboard
Table.xlIs"

Map Legend:

% Freeboard O Sumps
10-20 Liner Defect Year
© 2003-2006
2007-2011
. 30-40 Site Topography
— 5 ft contour
— 20 ft contour
=== 100 ft contour
— Panel
— - Waterway

20-30

Spatial Projection:

Coordinate System:
mmmm Kentucky State Plane North
- FIPS Zone: 1601

Units: Feet

Datum: NAD83

Plot Info:

File: Att5D_Sumps_wTopo.mxd
Project No.: 3088

Plot Date: 13 Aug., 2012

Arc Operator: HRVG
Reviewed by: NB
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ATTACHMENT 5.E
FREEBOARD COMPARISON

Maxey Flats Leachate Freeboard Calculations

2010 2011 2010 2011
:::"e;:;:: feet of feet of % of % of
Erseboard freeboard | freeboard | |freeboard | freeboard
| used | used used used |
19.93 0.95 0.81 4.77% | 4.06%
19.53 1.37 1.39 7.01% | 7.12%
21.38 -0.07 -0.10 -0.33% | -047%
14.29 -0.44 -0.49 -3.08% | -3.43%
13.86 9.26 9.89 66.81% | 71.36%
16.16 -1.66 -1.75 -10.27% | -10.83%
18.23 -1.83 -1.97 -10.04% | -10.81%
26.02 0.57 0.62 2.19% | 2.38%
25.91 -0.17 -0.17 -0.66% | -0.66%
23.84 1.76 1.91 7.38% | B.01%
19.26 -0.06 -0.09 0.31% | -0.47%
2263 -0.65 -0.69 -287% | -3.056%
24.94 0.07 0.06 0.28% | 0.24%
22.70 0.48 1.03 211% | 4.54%
27.05 0.87 0.93 3.22% | 3.44%
20.03 -0.40 -0.44 -2.00% | -2.20%
29.00 0.31 0.33 1.07% 1.14%
20.66 0.04 0.10 0.19% 0.48%
27.39 0.13 0.17 047% | 062%
21.18 0.53 0.55 250% | 2.60%
29.00 123 1.27 424% | 4.38%
24,71 1.70 -1.72 -6.88% | -6.96%
28.01 0.13 0.06 0.46% 0.21%
27.98 0.09 0.10 0.32% 0.36%
22.47 0.24 0.25 1.07% 1.11%
29.07 0.52 0.56 1.79% 1.93%
29.14 0.82 0.88 2.81% 3.02%
22.08 0.31 0.32 1.40% 1.45%
21.36 0.08 0.07 0.37% 0.33%
24,38 0.07 0.08 0.29% | 0.33%
21.14 -0.58 -0.50 274% | -231%
23.55 0.40 0.41 1.70% 1.74%
20.43 0.14 0.02 0.69% | 0.10%
26.18 0.87 0.92 3.32% 3.51%
24.00 0.67 0.72 2.79% 3.00%
19.65 -0.35 -0.39 -1.78% | -1.98%
2598 1.85 1.91 7.12% 7.35%
23.47 0.24 0.22 1.02% 0.94%
23.29 -0.03 -0.06 013% | -0.26%
25,08 0.50 0.50 1.99% 1.99%
25.23 0.10 0.08 0.40% 0.32%
24.94 0.08 0.02 0.32% 0.08%
23.08 -0.60 -0.79 260% | -3.42%
25.56 0.50 0.47 1.96% 1.84%
23.28 -0.40 -0.40 1.72% | -1.72%
21.09 0.12 0.1 0.57% 0.52%
28.15 -0.82 -0.81 291% | -2.88%
27.40 0.14 0.10 0.51% 0.36%
23.73 -0.15 -0.18 -063% | -0.67%
20.77 0.19 0.17 0.91% 0.82%
23.22 0.13 0.03 0.56% 0.13%
22.54 -1.09 -1.19 -484% | -528%
27.83 0.21 0.21 0.75% 0.75%
9 | 2746 -0,08 -0.08 -0.29% | -0.29%
| 2396 111 1.15 -463% | -4.80%
6 | 2548 0.38 0.36 1.49% 1.41%

2011 MFP Trench Frashnard Tahla



ATTACHMENT 5.E
FREEBOARD COMPARISON

Maxey Flats Leachate Freeboard Calculations

| 2010 2011 2010 2011
:f;f;g}: festof | feetof %of | %of
| Freeboard freeboard | freeboard | | freeboard | freeboard
used used used | wused |
19.35 -0.03 -0.06 -016% | -0.31%
20.51 0.02 0.02 0.10% 0.10%
20.24 0.53 0.51 2.62% 2.52%
21.16 0.43 0.46 2.03% 2.17%
21,11 0.02 0.03 0.09% 0.14%
19.15 0.51 0.55 2.66% 2.87%
19.25 0.50 0.63 2.60% 2.75%
16.45 -0.10 -0.09 -0.61% | -0.55%
19.93 0.16 0.18 0.80% 0.80%
27.09 0.53 0.62 1.96% 2.29%
28.83 0.72 0.72 2.50% 2.50%
30.40 0.73 0.72 2 40% 2.37%
27.20 0.11 0.10 0.40% 0.37%
24.59 -0.21 -0.19 -0.85% | -0.77%
3317 0.39 0.39 1.18% 1.18%
34.66 -0.55 -0.64 -1.59% | -1.85%
32.72 -0.56 -0.62 171% | -1.89%
29,62 -0.31 -0.34 -1.05% | -1.15%
39.29 0.94 0.97 2.39% 2.47%
32.50 0.05 0.06 0.15% 0.18%
35.83 0.14 0.17 0.39% 0.47%
37.97 0.29 0.38 0.76% 1.00%
26.74 0.28 0.30 1.05% 1.12%
23.27 4.08 4.03 17.53% | 17.32%
19.63 2.18 247 11.11% | 12.58%
14.32 -0.02 -0.29 -014% | -2.03%

2011 MFP Trench Freehnard Tahle
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Attachment 6.A.2.1: Location 103E Annual Average Tritium Concentration
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Attachment 6.A.1

Contaminant Monitoring of
Surface Water Sampling
Locations subject to

4 mrem/yr Standard

Maxey Flats
Fleming County, Kentucky

Description:

Basemap Source:
Bing Imagery 2010

Annual average calculated from
each years sampling records.
Sources:

2004 Data.xls,

2005 Report Data.xls,

2006 Report Data.xls,

2007 Report Data.xls,

2008 Report Data.xls,

2009 Report Data.xls,

2010 Report Data.xls, and
2011 Report Data.xls

Map Legend:
Surface Water Sampling Pt
— -~ Waterway

Spatial Projection:

Coordinate System:
mmmm Kentucky State Plane North
- FIPS Zone: 1601

Units: Feet

Datum: NAD83

Plot Info:

File: Fig6A1_SW_4MREM.mxd
Project No.: 3088

Plot Date: 13 Aug., 2012

Arc Operator: EJI

Reviewed by: NB
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Attachment 6.A.2.3: Location 122C Annual Average Tritium Concentration
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Attachment 6.B.2.1: Location C107 Annual Average Tritium Concentration
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Attachment 6.B.2.3: Location 144 Annual Average Tritium Concentration
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Attachment 6.B.1

Contaminant Monitoring of
Surface Water Sampling
Locations subject to

25 mrem/yr Standard

Maxey Flats
Fleming County, Kentucky

Description:

Basemap Source:
Bing Imagery 2010

Annual average calculated from
each years sampling records.
Sources:

2004 Report Data.xls,

2005 Report Data.xls,

2006 Report Data.xls,

2007 Report Data.xls,

2008 Report Data.xls,

2009 Report Data.xls,

2010 Report Data.xls, and
2011 Report Data.xls.

Map Legend:
Surface Water Sampling Pt
— - - Waterway

Spatial Projection:

Coordinate System:
mmmm Kentucky State Plane North
- FIPS Zone: 1601

Units: Feet

Datum: NAD83

Plot Info:

File: Fig6B1_SW_25MREM.mxd
Project No.: 3088

Plot Date: 13 Aug., 2012

Arc Operator: EJI

Reviewed by: NB
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Contaminant Monitoring
of Alluvial Well

Locations (odd numbered)
subject to 4mrem/yr
Standard

Maxey Flats
Fleming County, Kentucky

Description:

Basemap Source:
Bing Imagery 2010

Annual average calculated from
each years sampling records.
Sources:

2004 Report Data.xls,

2005 Report Data.xls,

2006 Report Data.xls,

2007 Report Data.xls,

2008 Report Data.xls,

2009 Report Data.xls,

2010 Report Data.xls, and
2011 Report Data.xls

Map Legend:
4 Alluvial Well
—-—-- Waterway

Spatial Projection:

Coordinate System:
mmmm Kentucky State Plane North
- FIPS Zone: 1601
Units: Feet
Datum: NAD83

Plot Info:

File: Fig6C1_AW_odd.mxd
Project No.: 3088

Plot Date: 13 Aug., 2012
Arc Operator: EJI
Reviewed by: NB
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Attachment 6.C.2

Contaminant Monitoring

of Alluvial Well

Locations (even numbered)
subject to 4mrem/yr
Standard

Maxey Flats
Fleming County, Kentucky

Description:

Basemap Source:
Bing Imagery 2010

Annual average calculated from
each years sampling records.
Sources:

2004 Report Data.xls,

2005 Report Data.xls,

2006 Report Data.xls,

2007 Report Data.xls,

2008 Report Data.xls,

2009 Report Data.xls,

2010 Report Data.xls, and
2011 Report Data.xls

Map Legend:
4 Alluvial Well
—-—-- Waterway

Spatial Projection:

Coordinate System:
mmmm Kentucky State Plane North
- FIPS Zone: 1601

m Units: Feet

Datum: NAD83
Plot Info:

File: Fig6C2_AW_even.mxd
Project No.: 3088

Plot Date: 13 Aug., 2012
Arc Operator: EJI
Reviewed by: NB

S VAN

. . .
de maximis, inc
450 Montbrook Lane
Knoxville, TN 37919
Main Phone: (865) 691-5052
www.demaximis.com

“ddms

1217 Bandana Boulevard North
Saint Paul, Minnesota 55108
Main Phone: (651) 842-4224

www.ddmsinc.com
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Attachment 6.C.3.6: Location AW-7 Tritium Concentration
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Attachment 6.C.3.7: Location AW-8 Tritium Concentration
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Attachment 6.C.3.9: Location AW-10 Tritium Concentration
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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

Il. 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 Technologist3  April 10, 2012

Name Title Date
Interviewed  atsite by phone  Phone no.
Problems, suggestions; Report attached

F:\dmi\PROJECTS\3088\2012 Five Year Review\Final Five Year Review Report\Attachment 7\7.A_Five-Year Review Site

Inspection Checklist APR2012.doc




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

I1l. 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
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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
Avreal extent Depth
Remarks See defect map included in report
3. SECap
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 Avreal extent
Remarks
3. Material Degradation Location shown on site map No evidence of degredation
Material Type Avreal 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 Avreal 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
VIIl. 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.

Page 7 of 7




2012 Five Year review
Site Inspection April 2012

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

Riser Pipe in EDB.

4

/'_ "": i . ) 4'“ '_‘ 1 X :
H-Flume looking in the East Main Drainage Channel
(EMDC).

" i
H-Flume looking in the East Main Drainage Channel

(EMDC).



2012 Five Year review
Site Inspection April 2012

Top of EMDC, looking East.

EPA RPM Pam Scully standing in the rip rap outside the
EDB at the top of EMDC.

Top of EDB emergency spillway.
2



2012 Five Year review
Site Inspection April 2012

EDB and outfall of Y channel ' | Southeast cap looking southeast

DB emergency spillway. Southeast cap Iot?kirllg Wesg Survey tower in
ackground.




2012 Five Year review
Site Inspection April 2012

. ﬂ" b5 v ¥ ’ .
South bank near bottom of EMDC note orange USGS
surve markr.

4 4 gy o e P __ =
Commonwealth personnel gazing at rip- rap channel EMDC Iooklng west |nto channel.

around SE cap.



2012 Five Year review
Site Inspection April 2012

g ] i

Scott Wilburn, Commonwealth of Kentucky site Pam Scully, USEP

and Shawn Cecil, Commonwealth
personnel, on south bank of EMDC near USGS survey of Kentucky, in EMDC looking west.
marker.

EMDC looking west into channel.



2012 Five Year review
Site Inspection April 2012
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Independent liner inspection liner sample collection in

. northwest portion of interim cap.
North channel looking east. P P




2012 Five Year review
Site Inspection April 2012

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




2012 Five Year review
Site Inspection April 2012

Close-up picture of liner subsurface after collecting liner
sample.

along S terim
Sump protrusion through interim cap. cap.




2012 Five Year review
Site Inspection April 2012

Close-up of liner striations on SW perimeter of interim

cap.
Observed liner “pimples” facing north from southwest P

portion of interim cap.

Aralis View of liner striations and cut liner sample revealing
Close-up of liner striations. underlying geotextile.




2012 Five Year review
Site Inspection April 2012

Small area of ponded water on interim cap.

Independent liner sample collection in southwest portion
of interim cap.

White extrusion weld exhibiting bubbling and holes.
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2012 Five Year review
Site Inspection April 2012

Sump protrustion in interim cap facing northwest from Previous subsidence repair in southeast portion of
southeast corner. interim cap.

: — - Previous subsidence repair in southeast portion of
Independent liner sample collection in southwest portion interim cap.

of interim cap.
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2012 Five Year review
Site Inspection April 2012

S,

Previous subsidence repair in southeast portion of Interior diversion berm of interim cap, south of y-

interim cap. channel.

View of interim cap from southeast portion of liner; y- Interior diversion berm of interim cap, south of y-
channel on right. channel.
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2012 Five Year review
Site Inspection April 2012

Gap in liner/weld next to the interior diversion berm.
Interior diversion berm of interim cap, south of y-
channel.

Corner of interior diversion berm of interior cap. Note
evidence of flow from corner.

Folded liner material near liner patch.




2012 Five Year review
Site Inspection April 2012

. Extrusion weld seam of interior anchor trench/diversion
Solar panel for continuous sump level m
longer used).

: = el A
Close-up of grate into NE corner piping at Eastern end of

Top of the former leachate storage facility; viewing tank north channel.
access extensions that are cathodically protected.
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2012 Five Year review
Site Inspection April 2012

Commonwealth access points to 20,000 stainless steel

H Il at NE f North ch . X X
eadwall at comer at end of North channel tanks and cathodic protection system.

Top of previous leachate storage facility; Commonwealth Independent liner inspection; liner sample collection.
access point to 20,000 stainless steel tank below.
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2012 Five Year review
Site Inspection April 2012

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.




2012 Five Year review
Site Inspection April 2012

View of interim cap from EMC bunker looking southwest.

View of interim cap from EMC bunker looking southwest.
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ATTACHMENT 7C

DEED RESTIRCTIONS
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DECLARATION OF RESTRICTIONS

THIS DECLARATION is made as ofm&f 2003 by the Commonweaith of
Kantucky, for the uga and benefit of the Department for Natural Resources and Environmenta)
Pratection as provided in Executive Order 78-170 (Declarant), ’

WHEREAS, Doclarant is the owner of real property located at 2507 Maxey Fiats Roed,
Hillsboro, {iny Fleming County), Kentucky 41049 {the Property), more particuarly describeg in
Deed Book 120, Page 274, of the Fleming County Clerk’s Office as indicated in Exhibit A

other radicaciive Isotopes remain ongite in amounts that could poss risks above ihe de
Minimum lovels for all exposyre scenarios if the .Remedy wera to fail. Any releases could

NOW THEREFORE, pursuant to tha Conserit Decres, and the Remedial Action ag
specified In the Regord of Decision, Declarant imposes the following restrictions: -

1.) Definltions, (A} “Residential yse” means any use of the praperty related fo 5 {h
resfdence or dwelling, including but not limited o a housa, apartment, or condominium, ar (i)
school, hospits], day care center, playground, or outdoor fecreational area. (B} “Owner Means
the Daglarant or any successor cwner or owners. oo

2)  Restridtions licabie to the Pronerty, Daclarant shall assure. that the use,
nccupancy, and activity of and at the Property are restricted as follows:

. Groundwster. Groundwater at the Praperty shall not be used for drinking or
other domastic, agricultural or industrigi Purpeses. Groundwater will only be used for sampling
andfor investigation Purposses,

2, Except as hecessary to protact human hesith, safety or the environment, ng
action shall be taken, altowed, suffered, or omitied on the Properly if such action or omission g

reasonably itkely to:
i Create & risk of migration of hazardous ‘'substances, poifutants or

contaminants o;'q Potentiat hazard to hurnan heelth or the environment; or

3.} estrictions Run With Land.
{A)  Daclarant shail not sell, fransfer, jease, of convey this property, nor alfow Jt fo be

+ occupied by any person other than Commonwealth of Kentucky personnel {with exceptions ag

siated in {2).0, abave), until such time as Declarant and EPA enter into an agreement formally
exacuted by g Isgal insfrument, which Is agraed to by both pariiss,




. e

(C). Except as provide in paragraph 4 of this Declaration, the Declarant hereby
declares that the Property shall hereatter be held, transferred, sold, Isased, conveved and
oucupled subject to the reatriciions set forth herein, each and all of which is and are for, and
shall inure {0 the benefit of and pass with each and every part of the Praperty and shall apply to
and bind the helrs, assignees and successors in interest of the Declarant. ,

4) sase of Resfriction. These restrictions may not be canceled, sitered or
amended without the affirmative action of the Declarant and EPA, In an Instrument executed by
both parties agreeing to change these restrigtions in whole or in part.

5.)  Effect of invalldation. Invafidation of any one of thess restrictlons, conditions or
covenants by judgment or court order shall In no way affect any of the other provisions, which

shall ramain in full force and affact,

Recommsnded:

CoF

Natural Resoufras and
Environmental Protection Cabinst

¢

Examined: A : '

Sordon C. Dyie, Secretary
Finance and/

Exgmined:

['_"lmjgetx. A—_l&m&
Counsel to the Governor i _ Paul E. Patton, Govemor
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HAXEY FLAY
DEED DESCRIPTION

Beginning at a set stone 1n, the southwest right of way line of Ky 18gs;
Ethence § 26053'45"W, 744.25 feet.to an jron pin in a fence post: thence
5 55948'12"E, 180.19 feet to.an Tron pin in 2 14* black pak stump; thence
S 2194503 E, 128.67 feet to an_iron pin in a 24* black pak stump; thence
S 09°12'09"E, 200.17 feet to an iron pin; thence 5 06934'53"W, 115.97 feet
to an fron pin; thence § 13027°16"E, 167.65 feet to an iron pin in a fence
cormer; thence $ 06218'00"W, 132.39 feet to an Tron pin in 2 30" white oak

‘tree; thence 520938 3"W, 264.36 feet to an iron pin in a 6" white oak

tree; thence S 02006'07"E, 352.95 feet to an iron pin in & 30" white ocak
tree, said point also being a fence corner; thence 5 85°00'49"F, 484.75 feet
to an 1ron pin in a 15" maple tree; thence S 33023:31"W, 1167.05 feet to an
iron pin; thence s 28BO57'56"E, 299.37 feet to an iron pin in an 18% btack
oak treé; thence S 37922'57", 982.00 feet to an fron pin 4n 2 poplar end
dogwood tree; thence § 32950'53"W, 1376.27 feet to an iron pin in a black
.oak stump; thence N B8Y49°24"E, 1395.07 feet fo an iron pin; thence

S§ 79%471°01"E, 221.80 feet to an iron pin; thence S 01°03'00"W, 1299.17 feet
to a point in the north right of way Jine of kY 158; thence N 52035057k |
1125.23 feet to a tack in a 40" white oak tree; thence § 17°41"13"E, 497.63
feet to an iron pin; thence § 76%40°00"E, 594.07 feat to an iron pin;
thence N 28023'50F, 258.24 Teet to an iron pin in 2 12" white oak stump;
thence N BBO35'28"E, 567.87 feet to an iron pin n a white oak stump; thence

- N 08930'40"E, 17102.81 feet to an fron pin in a 36" white oaK stump; thence .

N 21930738"W, 548,72 feet o an iron pin in an 18" hiack cak stump; thence

N 39"04'{]?“1'!, 438.44 fest to an iron pin in an ig" white cak tree; thence

N 39901°34"W, 511.22 fest to an iron pin; thence N 23%41743"4, 672.50 feet:

to an fron pin in & 26" white gak stump; thence N 48935'07"W, 31.31 feet

to an ron pin ip existing fence; thance with the existing fenca # 07927'50™y ,
i 07'04"E, 135.03 fest

to an fron pin in a fence post, said point alsa being in the southwest

right of way line of KY 1895; thence with said right of way tine N 47M8'24my

178.61 feet, N 47900'36"W, 207.75 feet, N 45920720"4. 18749 feet,

N 21910'10"W, 194.06 feet, N 37°14'20"w, 210.19 feet, N 34908'09°W, 185.87 .

feet, N 3 °25'48"W, 139.44 feet, N 29045'28"W, 185.78 feet, N 33909 33"y, '

228.42 feet; N 37940'06W, 198.12 feet, N 43023'04"|a!, 310.64 feet,

N 53933'47"U, 120.97 feet 4o the peint of beginning, containing 278.94 acres.
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DECLARATION OF RESTRICTIONS

THIS DECLARATION Is made as of w{]{g by the Commonweatth of
Kentucky, for the use and benefit of the Dapariment for Natural Resources and Environmantat
Protscflon as provided in Executive Order 78-170 {Declarant). : '

WHEREAS, Declarant is tha awner of real property located st 2597 Maxey Flats Road,
Hillsbore, (in Fleming County), Kenlucky 41049 {the Properly), more particularly described in
Deed Book 148, Page 65, of the Fleming County Clark's Office as indicated in Exhilit A.

" WHEREAS, this property is a low-lavel nuclear disposaf site with a history of relsases g
the environment, spacifically the Maxey Flats site (site). The site is on the National Priority List
pursuant to the Comprehensive Enviranmental Response, Compengation and Llablity Act of

1880.

WHEREAS, this slte has been ths subject of a Remedial Action and is undergoing
Operations and Maintenance pursuant to a Consent Decree with the L.S. Emvironmental
Protection Agency (Civil Action Number 95-58). The site has been capped to control exposura
fo tha hazardous substances, pofiutants or contaminants by restricting direct contact and

diverting rainfall.

WHEREAS, U.5. Environmental Protaction Agency (EPA} has approved the Remedial
Action and interim Maintenance Period Woarkplan at the site {a document which governs
Operations and Maintenance activities, among other iters), and the Commonwealth of
Kentucky is perfarming the actions required by the approved Workplan. However, tritium and
other radicactive isotopes remain onsite I amounts that could pose riskes above the dsg
minimum Jevels for all exposure scenarios if the Remedy were o fail. Any releasss could

~ migrata to this property.

. WHEREAS, further information conceming the site may ba obtained by contacling the
Custodian of Records of the Division of Waste Managament at 14 Reflly Road, Frankfort,

Kentucky 40601.

NOW THEREFORE, pursuent to the Consent Decree, and the Remsdial Action as =
spacified in the Record of Decision, Declarant Imposes the foliowing restrictions: -

1.} Definitions. (A} *Resldential use” means any usa of the properiy related to a (i)
residence or dwelling, inciuding but not limited to a houss, apartment, or condeminium, or {ii)
school, hosplial, day care center, playground, or ouidoor recreational area, (B} "Owner” msans
the Declarant or any successor awner o owners.

2)  Resldctio icable to the Pro Declarant shali assurs that the use,
ocetipancy, and activity of and at the Propery are restricted as follows:

. Groundwater. Groundwater at the Property shall not be used for drinking ar
other domestle, agricultural or industrial purposes. Groundwatar will only be used for sampling
and/or investigation purposes. :

: B, Except as necessary fo protect human health, safety or the environment, no
action shall be taken, allowed, suffered, or omitted on the Proparty if such action or omission is

reasonably likely to: : ,
L Create a risk of migrafion of hazardous substances, poliutants or

contaminants or a potenttal hazard fo human health or the envirenment; or

if. Result in a disturbance of the struciural integrity of any englneering
controls designed or utilized at the Property to contain hazardous substances, polutants .or
contaminants or limit human exposure to hazardous substances, poflutants or contaminants.
This includes cutting or otherwise damaging trees on the sideslopes of the site.

C. Access shall be restricted to Commonwealth of Kentucky personnel and agents,
Persons other than Commonwaalth of Kentucky personnel and agents may access the property
with permission of the Commonweaith of Kentucky for purposes of investigation, remediation, or
support activitiss related to Investigatlon and remediation. Alsn, members of the public may
ascess portions of the site pursuant to a Community Relations Plan. However, such activity
shall be carried cut under a Health and Safety Flan maating Qccupational Safely and Health Act
requirements. Note this restriction praciudes residential and industrial usss. ,

3.) Restrictions Run With Land.

(A}  Dedlarant shail not sell, transfer, lsass, or convey this property, nor allow it ta be
occupied by any person ofher than Commonweaith of Kanitcky personnal {with exceptions as
stated in (2).C, above), until such time as Daclarant and EPA enter into an agreemant famally
executed by a legal Instrument, which Is agreed to by both parties,

o () A



(B). .Unless canceled, alfered or amended under the provisions of paragraph 4 of this
Declaration, these restrictions are fo run with the land and shall be binding on Declarant, his
§UCCHSSOrs, heirs and assigns unliess an nstument signed by the Declarant and EPA has been
recorded, agresing to change these restrictions in whole or In part.

(C). Excepl as provids In paragraph 4 of this Declaration, the Declarant hersby

-declares that the Property shal! hereafter be held, transferred, sold, leased, convayed and

oceupled subject {o the restrictions sst forth hereln, each and all of which is and are for, and
shall Inure to the benefit of and pass with each and every part of the Property and shall apply to
and bind the heirs, assigneses and successorz in Inferest of the Declarant. :

" 4} Rele f Restriction. These restrictions may not be canceled, alterad or
amended without the affirmative action of the Declarant and EPA, in an instrument executed by
both parties agreelng to change these restrictiona In whole or in part.

5.)  Eifect of Invalidation. Invalidation of any ona of these restrigfions, conditinns‘ or
covenants by judgment or court order shall in na way affect any of the other provisions, which

shall remain in fult force and effect.

Recommendad:
%4 E ol
Natural Resoufées and '

Environmental Protection Cabinet

&
] Gordon C. Duké, Secretary
frafion Cabinet Finance and Administratlon Cabinst

Counsel to the Govemor Pau E. Pafton, Governor
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BEGINNING at the fence post by the County réad ™7

on the boundary between W. 6. Cox and Ster]
Cox; thence 5 34 dag. 74 minutes ¥ 129.9 feet
to a fence post; thence S 9 degrees 47 minutes
E 680.6 feet to an 18 inch.white cak; thence

W.45 degrees
N 27 degrees
road; thence
faet; thence
feet; thence
feet; thence

feet _to the beginning, cantaining 27.586 acres.

33 minutes W 2288.0 feet; thence

18 minutes £ 800.0 feet to county -

S 36 degrees 31 minutes E 400.0
5 31 degrees 30 minutes E 464.0
S 37 degrees 35 minutes £ 506.0
5 46 degrees 18 minutes £.6071.9
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DECLARATION GF RESTRICTIONS

THIS DECLARATION is made as cfmf, 2003 by the Cammanwealth of
Kentucky, for the use and benefit of the Natural Resources and Environmental Proteciion

Cabinet {Daclarant),

WHEREAS, Declarant Is the owner of raal property located at Rock Lick Road, In
Fleming County, Kentucky (the Property), more particularly described in Dead Book 181, Page
548, of the Fisming County Clerk’s Office as Indicated in Exhibit A.

WHEREAS, this praperly is adjacent to {and serves as a “buffer zone” for) a low-level
nuclear disposal site with a history of releases to the environment, specifically the Maxey Flats
site (sits}. The site 15 on the National Priority List pursuant to the Comprehensive
Environmentaf Response, Gompensation and Liabllity Act of 1980.

WHEREAS, this site has been the subject of a Remedial Action and is undsrgoing
Operations and Maintenance pursuant fo a Consent Decree with the U.S. Environmentaj
Protection Agency (Civil Action Number 95-58). The sits has been cappsd fo controt expastre
lo the hazardous substances, pollutants or contaminants by restricting direct contact and

diverting rainfall.

WHEREAS, U.S. Environmental Protestion Agency {EPA) has approvad the Remedial
Action and Interim Maintenance Pariod Workplan at the site (a document which govemns
Operations and Maintenance aclivifies, among other items), and the Commonweaith of
Kentucky is performing the sctions required by the approved Workplan. However, tritium and
other radioactive isotopes remain onsite in amounts that could pose risks abovs the de
minimum levels for all exposure scenarios if the Remedy were fo fall. Any releases could

migrats to this property.

- WHEREAS, further information conceming the slta may be obfained by contacting the
Custodian of Records of the Division of Waste Management at 14 Rellly Read, Frankfart,

Kentucky 4080,

NOW THEREFORE, pursuant fo the Consent Decree, and the Ramadial Action as
specified in the Record of Desision, Declarant imposes the fallowlng restrictions:

1.} Definitions. (A) “Residential use” means any use of the property refated to a (j)
residence or dwalfing, including but nof limited to a house, epartment, or condominium, or (it}
school, hospital, day care center, playground, or autdoor recreatianal area, (B) “Owner” means
the Declarant or any successor owner or oWners. .

2) Restrictions Appiicable to the Pro . Declarant sha! assure that the uss,
occupangy, and activity of and at the Property are restricted as follows:

A, Groundwater. Groundwater at the Property shall not be used for drinking or
other domestic, agricultural or industrial purposes. Groundwater will only be used for sampling
andior investigation purposas, :

B. Exespt as necessary 1o protect human health, safety or the environmant, no
action shall be taken, allowed, suffered, or omitted on the Property if such action or omission Is
reasonably likely to: '

i. Create a risk of migration of hazardous substances, pollutants or
contaminants or a potential hazard to human heaith or the envitanment; or

ii. Result in a disturbance of the struclural integrity of any engineering
contrals designed or utilized at the Property to contain hazardous substances, pollutants or
contaminants or fimit human exposyre to hazardous substances, poflutants or contaminants.
This includes cutting or otherwise damaging trees an the sideslopes of the site,

C..  Access shall be restricted to Commanwealth of Rentucky personnef and agents.
Persons other than Commonwealth of Kentucky personnal and agents may access the property
with permission of the Commonwealth of Kentucky for purposes af investigation, remediation, or
Support activities related to Investigation and remediation. Also, members of the public may
access portlons of ths property pursuant fo g Community Relations Plan. However, such
activity shall be carried out under a Health and Safety Pian meeting Oceoupational Safety and
Health Act requirements. Note this restriction precludes residentlal and Industrial uses.

3.} Restrictions Ryn With Land,

(A} Dedlarant shall not sell, transfer, lease, or convey this property, nor allow it to be
occupled by any person other than Commonwealth of Kentucky personnel and agents (with
excapllons as stated in {2).C, above), until such time as Declarant and EPA enter Info an
agreement formaily executed by a tegal instrument, which Is agreed to by bath parties,



(B).  Unless canceled, altered or amended under the provisions of paragraph 4 of this
Declaration, these restrictions are fo run with the Jand and shall be binding on Declarant, his
suceessors, helrs and assigns unless an instrument signed hy tha Declarant and EPA has been
recorded, agreeing to change these restrictions in whole or in part.

(C). Except as provide in paragraph 4 of this Declaration, the Declarant hereby
declares that the Property shafl hereafter be held, transferred, sold, leased, conveyed and
otcupied subject to the restrictions set forth herein, each and all of which is and are for, and
shall nure to the benedlt of and pass with each and every part of the Properiy and shalt apply to
and bind the heirs, assignees and successors in interast of the D'eclarant.

' 4) ge_of Restiction. These restrictions mey not be canceled, altered or
amanded without the affirnative action of the Declarant and EPA, in an instrument executed by
both parties agreeing to change these restrictions In whole or in pait.

5.)  Effect of Invelidation. Invalidation of any one of these restrictions, conditions or
covenants by Judgment or court order shall In no way affect any of the other provisions, which
sheil rsmain in full force and effect.

IN WITNESS WHEREOF, Declarant has exacuted this Declaration of Resfrictions as of the date
set forth above. )

Raéo:ﬁmended:

T

Natural Résources and
Environmental Protection Cabinet

Examinad: | Approved:

p 8l Counael” Gordon C. Dyke, Secretary
Finance and Administration Cabinet Flnance and ‘Administration Cabinet

Examined:

' W
Counsel to the Govermnor Paul E. Patton, Governor
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TRACT NO. I A certain tract or parcel of land lying in Fleming County,
Kentucky, on the waters of Rocklick, bounded as follows: BEGINNING at a
ston; thence N 78 E 122 poles, Rebinsor comer; thence N 69 E 125 poles lo a
bluck oak S 30 W 125 poles to z white oak; thence with an agreed straight line
to the beginning, containing [00 neres, more or [ess, Thi.?: land iz sold by the -

boundary. and nat by the acre.

TRACT NO. IL: A certain tract or parcel of land lying in Fleming County,
Kentucky, on the waters of Rock Lick Creek and described by boundary in the
absence of & penersl survey, Bounded on the North by the lands of B.Y. Hutton,
on the East by the lands of W.G. Cox, on the South by the lands of Russsil
McLain, and on the West by the lands of Bert Johnson, and conteining 75 acres,

. more or less, be what it may.

TRACT NQ. IlL.: A certain tract or parcei of land lying and being io Fleming

7 County, Kentucky, and bounded and described ns follows: On the waters of Rock
Lick Creek, bounded on the North by the lands of R.M. Bowalin and Thomas ..

" McClain; on the East by the lands of A.T. Denton Heirs; on the South by the

" lands of A.T. Denton Heirs and on the West by the lands of R.M. Bowalis,

containing 25 acres, more or less.

. This being the same property conveyed to the Grantors by C.L. Armstrong and Freda
Armstrong, his wifi; Paul J. Reynolds and Mabic C. Reynolds, his wife; and Homer
. Gregory and Ada Gregory, his wife by Deed dated June 30, 1972 and recorded in
Deed Bonk 134, Paga 253, in the Oﬂ' ice of the Fleming Coumy Clerk. '
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DECLARATION OF RESTRICTIONS

THIS DECLARATION is made as ofm, 2003 by the Commonweaith of
Kentucky, for the use and benefit of the Natural Resuwcasl and Environmental Protection

Cabingt (Declarant),

WHEREAS, Declarant is the owner of real property lacated at Rock Lick Road, in
Fleming County, Kentucky (the Property), more particularly described in Deed Book 182, Page
“183, of the Fleming County Clerk's Office as indicated in Exhibit A,

WHEREAS, this property is adjacent to {and serves as a “buffer zons” for) a low-level
nuclear disposal slte with a history of releases fo the environment, specifically the Maxey FI_ats
site (site). The site is on the National Priority List pursuant to the Comprehensive
Envirognmentsl Response, Compensation and Liabllity Act of 1380, )

WHEREAS,. this site has been the subject of & Remedial Action and is undergoing
Operations and Maintenance pursuant fo a Consent Decres with the U.S. Environmantal
Protection Agency (Civil Actlon Number 95-58). The site has been capped to control exposure
to the hazardous substances, pollutants or contaminants by resfricting direct confact and

civerting rainfali.

WHEREAS, U.S. Environmental Protection Agency (EPA) has approved the Remadial
Action and Interim Maintenance Periog Workplan at the sites {a document which govems
Operations and Mainfsnance acliviies, among other items), and the Commonwealth of
Kentusky is performing the actians required by the appraved Workplan. However, tritlum and
other radivactive isotopes remain onsite in amounts that could pose risks above the de
minimum levals for all exposure scenarias if the Remedy wers to Tail. Any relsases could

migrate to this property.

WHEREAS, further information conceming the site may be obtained by contacting the
Custodian of Records of the Divislon of Waste Management at 14 Reilly Road, Frankfort,
Kentucky 40601, .

NOW THEREFORE, pursuant fo the Congent Decree, and the Remedial Action as
specified in the Record of Decislon, Declarant imposes the following restrictions:

1.} Definitions, (A) “Residential use” means any use of the property refated to a {l)
residence or dwelling, including but not fimited to a house, apartment, or condominium, or {if)
school, hospltal, day care eenter, playground, or outdoor recreational area. (B} “Owner” means

. the Declarant or any successor owner or owners,

- 2) Resfrictions Appligable fo the arly, Declarant shall assure that the use,
accupanty, and activity of and at the Praperty are restricted as follows:

A Groundwater. Groundwater at the Property shall not be used for drinking or
other domestle, agricultural or industrial purposas. Groundwater will only ba used for sampiing
and/or investigation purposes,

B. Except as necessary fo protact human health, =afely or the environment, no
acfion shalf be taken, allowed, suffered, or omitted on the Property if such action or omission is
reasonably likely to: '

i Create a risk of migration of hazardous substances, pollutants or
contaminants or & potential hazard to fiuman health or the environment; or
il Result In a disturbance of the structural integrity of any enginesring
confrols designed or utilized at the Property {o contain hazardous substances, poliutants or
confaminants or limii human exposure fo hazardous substances, poliutants or comaminants.
This.Includes cutting or otherwise damaging trees on the sideslopes of the site.
c. Access shall be restiicled io Commonwealth of Kentucky personnel and agents.

with permisslon of the Commonwealth of Kentucky for purposes of investigation, remediation, or
auppart acliyitias related to investigation and remediation. Also, members of the public may
access partions of the praperty purauant to a Community Relations Plan, Howsver, such
activity shall be carried out under a Health and Safety Plan meeting ‘Occupational Safety and
Health Act requirerents. Note this restriction precludes residential and Industrial uses,

3)  Restrictions Run With Land,

(A)  Declarant shall not sell, transfer, lease, or convey this properly, nor allow it to ba
occupied by any person other than Commonweaith of Kentucky personnal and agents (with
exceplions as stated in {2).C, above), untll such time as Declarant and EPA enter irdo an
agreement formally executed by a legal instrument, which ig agreed fo by both parties,
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{B).  Unless cancelad, aitered or amendsd under the provisions of paragraph 4 of this
Declarafion, these restrictions are to run with the land and shall be binding on Declarant, hs
successors, heirs and assigns unless an instrument signed by the Declarant and EPA has beer
fecorded, agraelng to change these restrictions in whole or in part.

(C). Except as provide In paragraph 4 of this Declamation, the Declarant hereby
easad, conveyed and

declares that the Property shall hareafter be held, {fransferred, sold, |
occupied subiject to the restrictions set forth harein, each and alf of which is and are for, and
shall inure fo the bensfit of and pass with each and every part of the Property and shell apply to

and bind the heirs, assignees and successors in inferest of the Dsclarant.

4.) Relsase of Restriction. These restrictions may not be canceled, aftered or
amended without the affirmative action of the Dedlarant and EPA, in an instrument executed by

both parfies agreeing to change these restrictions In whole or in part.

5.)  Effed of invalidation, Invalidation of any one of these restrictions, canditions or
covenants by judgment or court order shali in no way affact any of the other provisions, which

shalf remain In full forca and effect.

IN WITNESS WHEREOF, Declarant has executed this Declarafion of Restrictions as of the date
set forth above. :

Recommended:

. Nature! Resodrces and

Environmental Protection Cabinst

Examined: A proved: /

e : Gordon Ci.gdke. Secretary
inance and Administration Cabinet Finance arfl Administrafion Cabinet

Examined: Com

' w— / b ’

Counsze! to the Governor Paul E, Palton, Governor




- and recorded in Deed Book 160, Page 506 in the Fleming County Clerk's

BEGINNING at 2 point comer to Rock Lick Road and the land of Roscoe
150 feet E. to &n iren stake; thence 292 feet S.toa stake; .

Johaoson at an iron siake
92 feet N, to

thence at a right angle 150 feet W. to u staie; thence a right angle 2
the stake at the begioning, containing | acre, more or less. '
Bail, married, by Deed from Glenan

* Being the same property conveyed Marcus
her husband, dated August 28, 1985,

Ball (now Rawlings) and Roland Rawlings,
Office,
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DECLARATION OF RESTRICTIONS

THIS DECLARATION Is made ag of M 2002 by tha Commonwealth of
Kentucky, for the use and benefit of the Natural Resources and Environmental Protection

Cabinet (Dactarant). -

WHEREAS, Declarant is the awner of real property located at Rock Lick Raad, in
Fleming County, Kentucky (tha Property), more particularly described in Deed Book 182, Page
178, of the Fleming County Cleri’s Office as indlcated in Exhibit A.

WHEREAS, this properly is adjacent to {and serves as a “buffer zone" for) a low-level
nuclear disposal site with a history of releases to the environment, specifically the Maxey Fllats
sita (site). The site is on the National Priority List pursuant 1o the Comprahensive
Enviranmental Response, Compensation and Liability Act of 1980,

WHEREAS, this site has basen the subject of & Remedial Action and is undergoing

" Cperations and Mainienance pursuant to a Consent Decree with the U.S. Environmentsa)
Protection Agency (Civil Action Number 95-58). The site has been cappad to control exposura
to the hazardous substances, poliutants or contaminants by restricting direct contact and

diveriing rainfall.

WHEREAS, U.8. Environmental Protection Agency {EPA) has approved the Remedial
Action and interim Mainisnance Period Workplan at the site (a document which govems
Operations and Maintenance activities, among other items), and the Commonwealth of
Kentueky is parforming the actions required by the approved Workplan. However, tritium and
other radioactive isotopes remain. onsite in smounts that could pose riska above the de
minimum levels for ail exposure scenarlos if the Remedy were fo fail Any releases coutd
migrata o this properly. .

WHEREAS, further information concerning the site may be obteined by contacting the
Custodian of Records of the Division of Wasta Management at 14 Reilly Road, Frankfort,
Kentucky 40601,

NOW THEREFORE, pursuant to the Consent Decres, and the Remedial Action as
specified In the Record of Decision, Declarant imposes the following resfrictions:

- 1} Definitions. (A) “Residantial use® means any use of the propery relatad to a (I}
residence ar dwelling, including but not limited to a house, apariment, or cendominium, or (i}
school, hospital, day care centsr, playground, or outdoor recrestional area, (B} “Owner” maans
the Declarant or any succeasor owner or owners.

- R) egirictions liceble to Property. Declarant shall assure that the Lisi,
occupancy, and activity of and at the Property are rastricted as follows;

. Groundwater, Groundwater at the Proparty shall not be used for drinking or
other domestic, agricultural or Industrial purposes. Groundwater will only be used for sampling
and/or investigation purposes,

B. Except as necessary to protect human health, safety or the environment, no
aclion shall be teken, alfowed, suffered, or omitied on the Proparty if such acfion or omlssion is
reasonably Ifkely to: .

L Create a risk of migration of hazardous substances, pollutants or
contaminants or a potential hazard fo human health or the environment; or

ii. Result in a disturbance of the strugiural intagrity of any enginesring

controls deslgned or utilizad at the Froperty to contain hazardous substances, pollutents or
contaminants or Ilmit human exposure fo hazardous substances, poliutants or comtaminanis,
This includes cutting or otherwise damaging irees on.the sideslopes of the site.
’ -G, Access shall be restricted {o Commonwealth of Kenfucky personnel and agents.
Persons other than Commonwealth of Kentucky personne! and agents may access the property
with permission of the Commonwealth of Kentucky for purposes of invastigation, remed|ation, or
Support activities related to investigation and remediation. Also, members of the public may
access portions of the property pursuant to a Community Relations Plan. However, such
activity shall be carried out under a Heajth and Safety Plan meeting Occupationa Safety and
Health Act requirsments. Nots this festricfion precludas res!dential and industrial uses.

3.) Restricfions Run With Land,

{A)  Declarant shall not sall, transfer, lease, or convey this property, nor altow it to be
occupied by any person other than Commonwealth of Kentucky personnel and agents {with
excaptions as stated in (2).C, above), until such time as Declarant and EPA enter into an
agreament formally executed by a legal instrument, which is ggreed fo by both parties.



{Bl.  Unless canceled, altered or amended under the provisions of paragraph 4 of this
Declaration, thess restrictions are to run with the land and shall be binding on Declarant, his
successors, heirs and assigns unless an instrument signed by the Declarant and EPA has been
recorded, agreeing to change these restrictions in whole or in part.

) (C).  Except as provide In paragraph 4 of this Declaration, the Declarant heraby
deciares that the Property shall hereafter be held, transferred, sold, leased, conveyed and
occupied subject to the restrictlons set forth herein, each and all of which is and are for, and
shall inure to the benefit of and pass with sach and every pari of the Property and shall apply to
and bind the heirs, assignees and successors in Interest of the Declarant,

. 4.}  Release of Reslriction, These resirictions may not be canceled, altered or
amended without the affirmative action of the Declarant and EPA, in an instrumsnt executed by

both parties agresing to change these restrictions in whole ar in part.
5.)  Effect of invalidation. Invalidation of any one of these restrictions, conditions ar

- covenants by judgment or court order shall in no way affect any of the other provisians, which

shall ramain in full force and effect.

IN WiITNESS WHEREGF, Declarant has executed this Declaration of Restricilons as of the date
set forth above., '

Recommandad:

e o~

Natural Regotrces and
Environmental Protection Cabinat

Examined: Approved: -
WAL TV @JL
Qerlo unsel .

ity Bais, Je, Secretary
Finance and Administration Cabinet Finance and Administration Cabinet

Examined;

dounsel o the Go,émor Paul E. Patton, Governor
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DEED DESCRIPTICON
PARCEL 37B

A certain tract or parcel of land located in Flemming County,

Kantucky, on the waters of Rock Lick Creek, situated along -

Rock Idck Road, 1 mile east of KY 158 and being more
particularly describad as follows:

Baginning st =& PK Wail in the center of Rock Lick Reoad,
cornar to 'Willie - Skaggs, thence with Rock Lick Read and

Willie Skaggs: o .
South B0“59706" Weat 15,05 feet to a Nall & Cap, thence;

Sauth 83°35713" West 61.12 feet to a Nall & Cap, thence; .-

South
South 36'15{09" West 75.52 faet to a Wa.ijT & Cap, thence; -

B5°16731" West 63.59 feet ta a Nail & Cap, thance;

. South
Vise, thence leaving Rock Lick Road with John Vise:

. North 06716754 West 16.33 feet to an Iron Pin, thance;

North 34°30/08" East 397.96 feet to an Iron Pin at- & 48"
Beech, corner to Willie Skaggs, thence with Willie Skaggs;

South G9*28732" East 308.00 feet to an 8" 0=k, thence:
South 09°34741" East 21.10 feet to a the baginning. |

Parcel 37B contains.1.12% Acres ‘and is the same property as
conveyed to Wendell  McCarty from Willie Skaggs, by deed,
dated. February 1990, &s recorded in Deed Book 171, Page 765,

in the IF]_emming County Clerk’s Office.

‘This dascription Erepared by Paliex Engineerlng froem = survey
performed wamcn i%45. - - ' ' ' i

mmmﬁwm\aﬂdﬂ .
DATE -5 - TME: LY KD

‘DEEDTAX_ .
SPEN G GO CLERK -
BY P
BOO; .’& AG ‘
'\';'I':.'?-.:‘.'_'_'.' 3.:-52‘!:. -,:E!:._,i +
AL TN EHE BN A B0UNTY OF g
! ' LA i - h BRRAD A, FRTZ, K OF FLEwNG
Ca¥E msmnmm@%mwnmaﬂu 0 .“riﬁé' ﬂ%ﬂg

AND CORRELT COPY 8 THiE pt ey, U
NG

WINESS I MAD AND 5EAL THIS THE ) ﬁ uﬂrt\f ?;F ”EFIC%I

JARBAD B, FAITZ, CLEme .

Dﬁa&%&@;@mm CLEAK

I - "Bxhibit

89°55/51" West 62.13 feat to a PK Nall, corner to :John

a0



+

DECLARATION OF RESTRICTIONS

THIS DECLARATION is made as of&mi, 2005 by the Commonwealth'df
Kentucky, for the use and benefit of the Natural Resources and Environmental Protection

Cabinet (Declarant},

WHEREASB, Declarant is the owner of real properly located at Rock Lick Road, in
Fleming County, Kentucky (the Property), more particularly described in Deed Book 189, Page
501, of the Fleming County Cierk's Office as indicated i Exhibit A,

WHEREAS, this property is adjacent fo (and serves as a “buffer zone” forj a low-tavel
nuclear disposal site with a history of relessas to the environmery, specifically the Maxey Flats
site (site). The site is on the National Prority List pursuant to the Comprehenslve
Enviranmental Response, Compansation and Liability Act of 1880.

WHEREAS, this site has besn the sublect of a Remedial Action and is undergoing
Operatlons and Maintenance pursuant to a Consent Decree with the U.S. Environmental
Protection Agency (Civil Action Number 95-58). The sile has besn capped to controf exposure
fo the hazardous substances, poliutanis or contaminants by reslricting direct confact and

diverting rainfalf,

WHEREAS, U.S. Environmental Pratection Agency (EPA) has approved the Remmsdial
Action and Interim Malnteriance Period Warkplan at the site {(a document which govems
Operations and Maintenance activities, among other iems), and the Commonwealth of
Kentucky is performing the actions required by the approved Workplan. Howsver, friium and
other radipactive isotopes remaln onsite in amounts that could pose rsks above the de
minimum levels for all exposure scenarios ¥ the Remedy were fo fall. Any releasss could

migrats to this property.

' WHEREAS, further information conceming the site may be obtained by contacting the
Cusladian of Records of the Division of Waste Management at 14 Reilly Road, Frankfort,
Kentucky 40801.

NOW THEREFDRE, pursuant to the Consent Decree, and the Remedial Adtion as
specified in the Record of Decision, Daclarant impoaes the following restrictions:

1.) Definltions, (A) “Residential usg” means any use of the property related to a (j)
residence or dwalling, including but not fimited to a houss, apariment, or condominium, or (i)
school, hospital, day care center, playground, or ouldeor recreational area. (B} “Owner” means
the Daclarant or any successor owner or awnars, :

2} Restrictions Applicahle fo the Frape . Declarant shalf assure that the use,
occupancy, and activity of and at the Property are restricted as follows:

A."  Groundwater. Groundwater at the Praperty shall not be used for drinking or
other domestie, agricultural or industrial purposes. Groundwater will only be used for sempling
and/or investigation purposes,

B. Except as necessary to protect human heaith, safety or the environment, no
action shall be taken, allowad, suffered, or amitted on the Property if such action or omission is
reasonably fikely to:

i. Create a risk of migration of hazardous substances, poliutants or
contaminants or a potential hazard to human health or the environment; or _
fi. Result In a disturbance of the structural integrity of any engineering
controls designed or utifized at the Property to contain hazardaus substances, pollttants or
contaminants or fimit human oxposure o hazardous substances, pollutants or contaminants.
This Inciudes cutting or otherwise damaging trees on the sideslopss of the sits,
RN Access shall be restricted to Commonwealth of Kenlucky personne) and agents,

agcess portions of !:he proparty pursuant o a Community .Relafions Plan, However, such
activity shall be carried out undar a Health and Safefy Pian mesting Occupational Safety and
Health Act requirements. Note this restriction prectudes resldential and tndustrial uzes,

3.)  Resirctions Run With Land.
(A)  Declarant shali not sell, {ransfer, lease, or convey this property, nor allow it to be
occupied by any person other than Commonwealth of Kentucky perasnnel and. agents {with

exceptions as stated in (2).C, abave), until such time as Declarant and EPA enter into an -
agreement formally executed by a fegal instrument, which Is agreed fo by both parties,
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(B).  Unless canceled, altered or amended under the provisions of paragraph 4 of this

Declaration, these restrictions are to rin with the land and shall be binding on Declarant, his

sliccessors, helrs and assigns unless an Instrument signed by the Daclarant and EPA has besn
recorded, agreeing to change thess restriclions in whoele or In part.

{C) Except as provide in paragraph 4 of this Daclaration, the [leclarant hareby
declares that the Property shali hereafter be held, trensferred, sold, lessed, conveyed and
occupied subject fo the restrictions set forth herein, each and &il of which is and are for, and
shall inure to the benefit of and pass with each and every part of the Property and shalf apply to
and bind the heirs, assignees and succassors in Interast of the Deglarant.

4.)  Release of Restriction, These restrictions may not be canceled, altered or
amended without the affirmative action of the Declarant and EPA, In an Instrument executed by

both parfiee agresing o change these restrictions in whale or in part.

5.} Effact of lnvalidation. invalidation of any one of theee restrictions, conditions or
covenants by judgment or court order shall in no way affect any of the other provisions, which

shall remain In full force and sffect,

. INWITNESS WHEREOF, Declarant has executed this Declaration of Restrictions as of the date

set forth above.

Recommended:

& ST

Natural Resourées and
Environmental Protection Cabinet

Examined: Approved:

Gordon C, Ofke, Secretary

G4
Finance and Administration Cabinet Firance and Administration Cabinat
Examinerd: W of Ken

t!h’_ﬁ&! - m‘hﬁwg{ [
Counsel to the Governor : Paul E. Pattan, Governor



A certzin parcel fronting on the Old County Road, (formerly known a5 the King
Road), leading off the Upper Rock Lick Road, in Fleming County, Kentucky and
BEGINNING at a point in the center of the old County Road; thence in a gegeral
Wasterly direction 157 feet; thenoc is a general Nartherly dircstion 186 feot; thence
in a general Easterly direction 121 feet; thence in & general Southerly diregtion 139

feet to the point of beginning.

This being the same property conveyed to the Grantors by Rufus McRoberts and
Helen McRoberts, his wife, by Dead dated January 6, [975 aod recorded in Deed
Book 138, Page 586, in the Qffice of the Fleming County Cierk,

UMENW%
g Doc }-5—9& TIVE; -

DATE:

DEED TAX |
Mmﬂﬁ SPBNCER,; EFLEEG CQ! CLERK; e

BY
BOOK_DA.7  PAGE 119

COUNTY OF BLEMING

1, JARRAT A, FAITZ, CLERK OF FLEMING COUNTY DO HEREEY CERTIFY
THEFGREGDIN AURD N BaoKDE.L] masel T4 TRUE
AND CORRECT COPY i THE FLEMING COUNTY CLEAKS AFFICE,
WITHESS INHAND AND SEAL THSTHE LA BaYOF 4 g0l

JARROD A, FRITZ, CLERK

T tlee Dpnfa ceprry oy

STATE OF SENTUCHY f
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DECLARATION OF RESTRICTIONS

THIS DECLARATION is mads as of Jyssmaar. . 2003 by the Commonwealth of
Kentucky, for the use and benefit of the Natural Resources and Enviranmental Protection

Cabinet (Declarant).

WHEREAS, Daclarant {s the owner of real property located ai Rock Lick Road, in
Fleming County, Kentucky (the Property), more pariicularly described in Deed Bock 182, Page
173, of the Fleming County Clerk's Office as Indicated in Exhibit A.

WHEREAS, this properly is adjacent ta {and serves as a “buffer zone® for) a low-level
nuclear disposal site with a history of releases to the environment, specifically the Maxey Flats
site (slte). The site is on the Natlonal Priority List pursuant to the ' Comprehensive
Environmental Responss, Compensation and Liabifity Act of 1980,

WHEREAS, this sits has been the subject of & Remedial Action and is undergoing
Operations and Maintenance pursuant to a Consent Decres with the U.S, Envirormentsl
Protaction Agency (Civil Action Numbsr 85-08). The site has been capped to control exposure
to the hazardous substances, politants or confaminants by restriciing direct contact and
diverting rainfall. . )

WHEREAS, U.S. Environmental Protection Agency (EPA) has approved the Remedial
Aclion and Interim Malntenance Period Workplan at the site (a document which govems
Operations and Maintenance activities, among ofher [tems), and the Commonwealth of
Kentucky is performing the actions required by the approved Workpian. However, trifium and
other radioactive isofopes remain onsite in amounts that could pose risks above ths de
minimum levels for all exposure scenarios i the Remedy were to fail. Any releasas could

- migrate to this proparty,

WHEREAS, further information conceming the site may be obtalned by contacting the
Cuslodlan of Records of the Divislon of Waste Management at 14 Reilly Road, Frankfori,
Kentucky 40601,

NOW THEREFORE, pursuant fo the Consent Oscree, and the Remedial Actlon as
specified in the Record of Decision, Declarant imposes fha following restrictions: '

1) - Definitions. (A} “Residential use” means any use of the property refated to a (i)
residence or dwelling, including but not limited 1o a houss, apartment, or sondominium, aor (i)
school, hospltal, day care center, playground, or ouldoor recreational area. {B} "Owner” means
the Declarant or any successor owner or OWNars, -

-2.) Restrictions licable Property. Declarant shail assure that the uss,
occupancy, and activity of and at the Property are restricted as follows:

A, Groundwater. Groundwater at ihe Property shall not be used for drinking or
other domastie, agricuttural or Industrial purposes. Groundwater will only be used for sampling
and/for investigation purposss, .

. B.. Except as necessary o protect human health, safety or the environment, no
action shall be taken, aflowad, auffered, or omitted on the Property if such action or omission is
reasonably iikely to: i

L Create a risk of migration of hazardous substances, pollutants or
contaminants or a potential hazard to human health or the snvironment; or
S Result in a disturbance of the structural Integrity of any engineering
confrols designed or ulilized at the Properly to contain hazardous substances, pollutants or
contaminants or fimit human exposurs to hazardous substances, pollutants or contaminants.
This includes cutting or otherwiss damaging tress on the sideslopes of the siia. .
C. - Access shall be restricted 1o Commonweaith of Kentucky personnel and agents.

access portlons of ?ha property pursuant to a Community Relations Plan, However, such
activity shail be caried out under a Mealth and Safsty Plan mesting Occupational Safety and
Health Act requiremants. Note this restriction precludas residential and Industrial uses.

3.) Restrictions Run With Land.
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(B_). Unless cancelad, aitered or amended under the provisions of paragraph 4 of this
Declaration, these restrictions are to run with the land and shalt be binding on Declarant, hig
Successors, heirs and assigns untess an instriment signed by the Declarant and EPA has been
Tecordad, agreeing to change these restrictions in whale or in part.

(C). Except as provide in paragraph 4 of thls Usclaration, the Declarant hereby
declares that the Property shall hereafier be held, transferred, sold, leased, convayed and
occupled subject o the restrictions set forth hersin, each and all of which I and are for, and
shall inure to the benafit of and bass with each end avery part of the Proparty and shall apply io
and bind tha helrs, assigness and successors in inferest of the Declarant. _

4)  Release of Restriglion. These restrictions may not be canceled, altered or
amended without the affirmative action of the Declarant and EPA, In an Instrument axecuted by

both partles agrasing to change these restrictions in whole or in part,

5.)  Effect of Invalidation. invalidation of any one of these restrictions, conditions or
covenants by judgment or court order shall in no way affect any of the other provisions, which

shall remain in full force and effect.

IN WITNESS WHEREOF, Declarant has exeguted this Declarstion of Restrictions as of the date
set forth above.

Recommended:

Natural Resodrces and
Environmantal Protection Cabinet

Exarmined: Approved:

Gordon C. [ike, Secretary
Finance and Administration Cabinet

Examined:

—

Counsel to tha Governar

Paul E, Patton, Governar
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DEED DESCRIPTIGN
PARCEL 37A

A certain tract or parcel of land located in Flemming cCounty,

Kentuck{,- en the waters of Rock Iick Creek, situated along
"Rock Lick Road, 1.1 miles aeast of KY 158 and being mere

particularly described as follows: :

Baginning at a PK Nall the cénter of Rock Lick Creek Road,
corner €o Willie ‘Skaggsd, thance with Rock Lick Road and

Willia Skaggs:
North B1°25748" West 78.03 feet to a Nall & Cap, thence;

North 78°357429 West 91,32 .feat to a PK Rail, corner to
Willie sSkaggs, thence leaving Rock Lick Road with Willie

Skaggs;
North 13*57/52" East 22.47 faat to a 20" White Oak, thence;

North 13'57/47" East 111.67 feet to a 15" Tullp Poplar,
thence; ‘ )
South :71°49724" East 169.53 fedt to an 8" Mapla, thence;

South 14°02/45" Wast 84.73 feet to a 26" White Cak, thence;
South 14°02/44" West 25.55 feet to the beginning.

Parcel 37A contains 0.48+ Acres and is the same property as

conveyed to Willie Skaggs, Jr. by deed from Willie Skeggs,
dated Octoher 27, 1990, as recorded in Deed Book 170, Page

527, in the Flemming County Clerk’s office.

This description prepared by Palmer Englneering from a survey

performed March 1%95, . -

pocUMENT#_DRDO
DATEA-S—0R0  TIME: S M43
DEEDTAX

SPENCER. FLEMING €O CLERK
Mﬁ%ﬂ
BOOK_TD\"] __ PAGE

STATE OF NENTUGICY
r:uum?.nmmwﬁz
L JARROG R, CLERK GF FLEMING
[ NG COLTY
Egr&nssum@arewnmma' %ggenmcﬁﬂ
fin RRECT LORYIN THE FLEAING C7 CLEAKS DFRCE, =
Essmﬁmnmusmmsmﬂwm&_ﬂia«

JARROC R, FRIT, CLERK

Coanate, =
—-——-___@____Muspmcmu
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DECLARATION OF RESTRICTIONS

THIS DECLARATION is made as dm. 2003 by the Commonwealth of
Kentucky, for the use and bensfit of the Natural Resources and Environmental Protsction

Cablnet (Declarant).

WHEREAS, Dsclarant Is the owner of resl property located at Rock Lick Road, In
Fleming County, Kentucky (the Property), mare particularly described in Deed Book 182, Page
168, of the Fleming County Clerk's Office as Indicated in Exhibit A,

WHEREAS, this propertly is adjacent to {and serves as a “buffer zane" for) a low-lavel
nuclear dispasal site with a history of réleasss to the environment, specifically the Maxay F[ats
site {site).. The site is on the Natlenal Priority List pursuant fo the Comprehensive
Envircnmental Response, Compensation and Liability Act of 1980.

WHEREAS, this site has bsen the subject of a Remadial Action and is undergoing
Operations and Maintenance pursusnt to & Consent Decree with the U.S. Environmental
Protection Agency (Civil Action Number 95-58). The site has been cappad to control exposure

{o the hazardous substances, polfutents or contaminants by restricting direct contact and
diverting rainfall. .

WHEREAS, U.S. Environmental Protection Agency (EPA) has approved the Remedial
Action and Interim Maintenance Period Workplan at the site {a document which govems
Cperations and Mainfenance activitles, among other items), and the Commonwsalth of
Kentucky is performing the actions required by the approved Workplan. However, trifium and
other radioactive Isotopes remain onsite in amaunts that could pose risks above the de
minimum lavels for all exposure scenarios i the Remsdy were fo fail. Any relzases could

migrate to this property,

WHEREAS, further information conceming the site may be obtained by contacting the
Custodian of Records of the Division of Waste Management at 14 Reilly Road, Frankfart,
Hentucky 40601,

NOW THEREFORE, pursuant o the Consent Decree, and the Remsdgial Aclion as
specified in the Record of Decision, Declarant impasas the following reatrictions:

1.)  Definifions: {A} “Residential ise” means any use of the property related to a (P
residence or dwelling, including but not fimited to a house, apartment, or condominium, of {ii}
school, hospHal, day care center, playground, or outdoor recreational area. (B} “Cwnsr" means
the Declarant or any successor owner or owners.

2) Restrictiops Applicable to the Prope -Declarant shall assure that the uss,
occupancy, and activity of and at the Property are restricted as follows:

. Groundwater. Groundwater at the Property shall not be used for drinking or
other domsstle, agricultural or industrial purposes. Groundwater will only be used for sampling
and/for investigation purposss. . '

B. Excapt as necessary to protect human heatth, safety or the environment, no
action shall be taken, allowed, suffared, or omitted on the Property if such action or omieglon is
reasanably likely to:

I, Create a risk of migration of hazardous substances, poliutants or
contaminents or a potential hazard {o human health or the anvironment; or

i, Result in a disturbance of the struciural integrity of any enginsering
controls designed or utilized at the Property to contain hezardous substances, pollutants or
confaminants or limit human exposure o hazardous substances, pollutants or contaminants.
This includes cutting or otherwise damaging trees on the sidesiopes of the site,

C. . Acraess shall be restricted (o Commonwealth of Kentucky personnel and agents.
Persons qthgr than Commonwealth of Kentucky parsonnel and agents may access the property

access portions of the property purstiant to a Cammunity Relations Plan, However, such
activity shal be carried out under a Health and Safety Plan mesting Occupational Safety and
Haalth Act requirements. Nate this restriction precludes residential and industrial uses,

3.) Restrictions Run With Land,

{A)  Declarant shall not sefl, transfer, lease, or convey this property, nor allow I to be
oonupi_ed by any person other than Commonwealth of Kentucky persannel and agents {with
exceptions as stated in (2).C, above), until such ime as Declarant and EPA enter into an
agreement formally executed by a legal instrument, which is agreed to by both parties.
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{(B). Unless canceled, altered or amended under the provisions of paragraph 4 of thig
Declaration, these restrictions are to run with the fand and shall be binding on Declarart, his
sligcessors, heirs and assigns unless an instrument signed by the Declarant and EPA has been
recortied, agreeing to change these restrictions in whole or In part.

{C). Except as provide in paragraph 4 of this Declaration, the Deaclarant hersby
declares that the Property shall hereafter be held, transfarred, sold, lagsed, canveyed and
accupled subject to the restrictions sat forth herein, each and all of which Is and are for, and
shall inure fo the beneflt of and pass with each and every part of the Praperty and shall apply ta
and bind the heirs, assigness and successars in interest of the Daclarant, :

4) Releas Resfriction, These restrictions may not be canceled, altered or
amended without the affirmative action of the Declarant and EPA, in an instrument executed by

both parties agreelng to change these restrictions in wholg orin part.

_ 5.)  Effect of Invalidation. Invalidation of any one of these restrictions, condifions or
covenants by Judgment or court order shall in no way affect any of the other provisions, which

shail remain in full force and effect,

IN WITNESS WHEREOF, Declarant has executed this Declaration of Restrictions as of {he date

. safiorth above,

Recommended:

Natural Resodrcas and
Enviranmental Protection Cabinat

Examined:

dry Bale, GeNeral Counsel
ance and Administration Cabingt

Examined;

E‘ounsel fo the Governor Paul E. Pattan, Govemar




"Exhibit AM

DEED DESCRIPTION
PARCEL 37

A certain tract or parcel of land located in Flemming County,
Kentucky, on the waters of Rock Lick Cresk, situateq along
Rock Lick Road, 1 mile east of XY 158 and being more

particularly described as follows:

Baginning at a spike in the center of Rock Lick Road, corner
to John Vise and Wendell McCarty, thence with Rock Lick Raoad

and Wendell McCarty:
North B9°55’51" East
North 86°16709" East 75.92 feet to a Nall & Cap, themce;

62,13 feet to a Nail & Cap, thence;

North 85°16/31m East 63.59 feat to a Nail & cap, fhenéa:
North 83°35'13" Bast 61.12 feet to a Nail & Cap, thence;

North 80'59706" East 16.05 feet to a PR Nail, thence leaving
Rock Lick Road with Wendall McCarty;

North 09*34741" West 21.10 feet' %o an B" pak, thence;

North oé'znfzz" West 308.00 feet to an Iron Pin at 48" Beech,
ogrner to John Vise, thenca leaving Wandell McCarty with John
Vise; .

North 38'34/D7" Bagt 577.42
White oOak, thence; °

Northk 45°33715" Bast 601.03 fest to an Iron Pin, corner to’
the Commonwealth of Eentucky, thence leaving John Vise' with

the Commonwealth of Kentucky; )
Seuth 82°10717" East 221,31 feet to an Iron Pin, thence;

feet to an Iron Pin at a 3gn

.squth_ﬂO:E?'l?" Sast 1289.17 feet o an Iron Pin, —oBEnCce;

North §0°41/52" East 1124.08 feet to a 404 WHita cak, .corher
to Roscoe Johnsen, thance leaving the Commonwealth of

Kentucky with Roscoe Johnson:

South 11*29707" West 572.30 feet to a spike in the center of.
Rock Lick Road, corner to John Vise, thenca leaving Roscoe

Johnson with John Visg;
Soufh 05°23/35" Bast 216.96 fmet to a 24% Sweet Gum, thencej

South 04*15¢agw East 1488,01 fast tg an iron pin, cornar td
Charles Blevins, thence leaving John Vice with Charles

Blevina;

North 76°30728" West 989,78 feet to an iron pin, corner to
Edson Whitt, thence leaving Charles Blevins wigh édson'Whitt:

North 58°11'17" Wast 378.79 feet to a ‘ ' n
Maple, Shotes] an iron pin at a 14 _
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Horth 56°33716" West 524.98 feet to an iron .pin at a 24"
Maple, thence: .

445.16 feet toc an iron pin, corner to

South 83°08712" West
Vise, thence IJleaving Edson Whitt with

Edson Whitt apd John
John Vise;

North  06°16757" West 1184.13 fest to the beginning.

Parcel 37 contains (by this description) 100.682% Acres,
however, there is included within this boundary a parcel of
land cwned by Willie Skaggs, Jr. {Parcel 37A) which contains
0.48% Acre, and‘'is deducted from the net ' area, leaving a
remainder of 100.14% Acres, and 13 a part of the sana
property as conveyed to Willie Skagys from Arvel Ratliff, b
deed, dated July 19, 1974, as recordad in Dead Book 137, Page

.765, in the Flemming County Clerk’s Qffica.

This description prepared by Palmer Engineering from a survey
performed March 1995. ) ' : C

DOCUMﬁNT# ASSEN

DATE: l b E‘DH I ;U[“ ¢
- DEED TAX: . mm_.__Q;s__

YN SPENCER, F G CQ CLERK
BY a9 _DC
BOOK_T)2 71 PAGE

STATE OF KB UCHY
ColnTy oF HEMJNG!

1, MRREE R, CLERY

THE FOREg ﬁ'g U OF FLEMING Courny na y

4D CORREGY o oMl 8 SOOHECEY b 3 | !
0

Page 2 of 2
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DECLARATION OF RESTRICTIONS

THIS DECLARATION is made as ofbsamass. £, 2003 by the Commonwealth of
Kenfucky, for the use and benefit of the Natural Resources and Enviranmaental Protection

Cabinet (Declarant).

- WHEREAS, Declarant is the owner of real properly located at Rock Lick Road, in
Flerning County, Kenducky (the Praperty), mora paricularly described in Deed Book 182, Page
368, of the Fleming County Clerk's Office as Indicated in Exhiblt A.

WHEREAS, this property Is adjacent to (and serves as a *buffer zong” for) a low-lavel
nuclear disposal site with a history of releases fo the environment, spacifically the Maxey Flats
site (site) The slie is on the Natlonal Priority List pursuant to the Comprehansive
Environmental Response, Compensation and Liabillty Act of 1980, ;

WHEREAS, this site has besn the subject of a Remedial Action and is undargoing
Operations and Maintenance pursuant to a Consent Desree with the U.S. Environmental
Protection Agency {Civil-Actlon Number 95-58). The sita has been capped te conirol expusure
lo the hazardous substances, poliutants or cantaminants by restricling direct contact and

* diverting rainfall.

WHEREAS, U.S. Environmental Pratection Agency (EPA) has approved tha Remedial
Action and Interim Maintenance Perlod Workplan at the site {a documsnt which governs
Operations and Maintenance sactivities, among other items), and tha Commonwealth of
Kentucky Is performing the actions raquired by the approved Workplan. However, frifium and
other radioacfive isolopes remain onsite in amounts that could pese rigks above the de
minimum levels for all exposure scenariog if the Remedy were to fail. Any releases could

migrate o this property.

WHEREAS, further infarmation concerning the site may be obtained by contacting the
Custodian of Records of the Divislon of Waste Managemesnt at 14 Rellly Road, Frankfort,

Kentucky 40801,

NOW THEREFORE, pursuant fo the Consent Decree, and the Remsdial Action as
specified in the Record of Decislon, Dedlarant imposes the folfowing restrictions:

1.} Definitigns. (A) *“Residential use” msans any use of the property related to a (f)
residence or dwelling, including but not limited to & house, apartment, or condominium, or (fl)
school, hospital, day care center, playground, or cutdoor recreational area. (8} “Owner” means
the Declarant or any successor owner or owners. '

2.) estrictions icable to the P Declarant shall assure that the use,
uccupancy, and acivity of and at tha Property are restricted as follows:

A Groundwater. Groundwater at the Property shall not be used for drinking or
othar domestic, agricultural or industrial purposes. Groundwaier will only be used for sampling
and/or investigafion purposes. _ :

B. Except as necessary to protect human health, safety or the environment fno
action shalt be taken, allowed, suffered, or omitted on the Property If such action or omisslonis
reasonably likely ta: '

L. - Create a risk of migration of hazardous substances, poliutants or
contaminants or a potential hazard to human health or the environment; or -

iL. Resuit in a disturbance of the siructurai integrity of any engineering
controle designed or ufllized at tha Property to contaln hazardous substances, pollutants or
contaminants or limit human exposure o hazardous substances, pollutanis or contarainants.
This Includes cutting or otherwiss damaging trees on the sideslopes of the site.

C. Access shall be restricted to Commonwaalth of Kentucky personnel and agents.
Persons other than Commonwealth of Kentucky personnet and agents may access the property
with permission of the Commonwealth of Kentucky for purposes of Investigation, remadiation, or
support activities related to investigation and remadiation. Also, members of the puhlic may
access portions of the property pursuant to a Community Relations Plan. However, such
acfivity shall be carried out under e Health and Safety Plan meeting Occupational Safety and
Health Act requirements, Noie this restriction precludes residentia? and industrial uses,

3.) Restrictions Run With Land.

(A} Declarant shall not sef, transfer, lease, or convey this praperty, nor allow it to ke
occupied by any persan other than Commonwealth of Kentucky personnel and agents {with
exceplions as stafed in (2).C, above), until such time as Declarant and EPA enter into an
agresmeint formally executed by a legal instrument, which is agreed to by both parties,



shall Inure fo the beneiit of and pass with each and e

" covenants by judgment or court orde

m6

(B).  Unless canceled, altered or amended under the provisions of paragraph 4 of thig
Daclaration, these restrictions are to run with the land and shall be binding on Beclarart, his
Successors, heirs and assigns unless an instrument signed by the Declarant and EPA has baen
recorded, agreaing fo change these restrictions in whole or in part.

ph 4 of this Declarafion, the Declaramt hereby
. fransferred, sold, leased, conveyed and
aach and alf of which is and are for, and
very part of the Praperty and shail apply to

and bind the heirs, assignees and successors in interest of the Declarant. -

. 4}  DRelecage of Resitigtion. These restrictions may not be canceled, altered ar
amanded without the affirmative action of the Dsclarant and EPA, in an instrument executed by
both parties agreeing o change these restrictions in whale or in part.

5.)  Effect of invalidation. Invalidation of any one of these restrictions, conditions or
r shall in no way affsct any of the other provisions, which

- (C). Except as provide in paragra
declares that the Property shall hereafter be held
occupied subject to the restriciions set forth herein,

shall remain in full force and effect.

IN WITNESS WHEREOF, Declarant has executed this Declaration of Restrictions as of the date
set forth above. :

Recommanded:

E

Natural’Resnurﬂés and
Environmental Profection Cabinet

Examined:. Approved:

4ry Bale, Gendial €einesi Gordon C. Dye, Secretary

' Finance and Administration Cabinet Finance and’Administration Cabinst

Examined:

i o
Caunsel to lhg Governor Paul E. Patton, Governor




‘8kaggs, thenge
_Willie Skaggs;

) "Exhivit A7

DEED DESCRIPTION
' PARCEL 41

A certain tract or parcel of land located in Flemming County,
Kentucky, on the waters of Rock Lick Creek, situatad alonyg
Rock Lick Road, 1.3 miles east of KY 156 and being mors

particularly described as follows:
Beginning at a Spike in the center of Rock Lick Road, corner
to John Vise, thence with Rock ILdck Road and Jobn Vise;

Noxth 89°13732" West 87.97 feet to a Wail & Cap, thence;

South 89-22+26"
North B9°437/24" Wesat 55.49

West 58.85 feet to a Nail & Cap, thence;
feet to a Nail & Cap, thence:;

Noxrth 8713921 West 59.73 feet to a Nail & Cap, thence;

Noxth B4°50’08" West 61.02 feet to a Nail & €ap, thence;

North 83°36/50" West .57.62 feat to a Nail & Cap, thence;

North 85"13/30" West 200.13 feet to a Nail & Cap, thance;
North 85°47/00" West 59.28 feet to a Kail & Cap, thence:

West 60.75 feet to Spike, corper to. Willie

North 86+21713"%
laaving. Rock Lick Road and John Vise, with

North 11-29707" East 672.30 feet to a 40" White Oak, ovarner

e :‘Commonwaalth of Kentucky, thence leaving willie Skaggs

with the Commonwealth of Kentucky;
North';5'35’15" East 500.08 feet to an Iror Pin, thence:
south‘?B'iule“-East 594.01 feet to an Iren Piﬁ,.thenée:
North 26°23/33w East 258.24 feet to én Iron Pin in a Stump,

thence;

Narth B6*35'11% Fast 567.87 feet to an Iron Pin, corner to
Alla Huffman, thence leaving the Commonwealth of Kentucky

with Alla Huffman;
South 21°09738" East 616.63 feet to an iren pin, thencs;

South 21°09/38" East' 616.63 feet to an jiron pin, corner to
Roscoe Johnson, thence leaving Alla Huffman with Roscoe

Johnson;
South 63-08/19" West 663.34 feet to a Spike in the cenfer of
Rock ‘Lick Road, thence continuing with Roscoe Tehnson and
Rock Lick Road; '
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North 73°17/51% West 73.84 feet to a Nail & Cap, thence;

ﬁorth 67°19709" Wast 58.81 fsat to a Nail & cap, thence;

Rorth 63°27743% West 62.97 fest to a Spike, thence:;
North 70°16743" West 56.42 feet to & Nail & Cap; thence;
North 80°03738" West 55.82 feet to a Spike, thenca. laaving

Rock Lick Road and continuing with Roscoe Johnson;

South 09°15/43" West 123.10 feet to an Tron Pin, thence;

South 80°0044" East 72.69 feet to an Iron Pin at a 8" wild
Charry tree, thence: . .

South 29°31¢03" Wast 373,31 feet to an Iron Pin, thence;

South 22°23726" West 69.87 feet tg an Iron . Pin, corner to
John Vise, thence leaving Roscows Jeohnson with John Vize;

North 08‘18'39“ West 37,59 feat to ' a peint ig Reck I,ick
Creek, thence continuing with John Vise and Rock Lick Creck:
North 58*24/25.221" West 57.4366 fest to a point in the
areek, thence;

North 3836739.214" West 25.0614 feet to a point in the
creek, thence; _

North 14°03/53.401" West 36.4538 faet to a point in the
creek, thance;

North 05°12/51,819" East 72,4890 feet to a peint in the
qreek, thencs; .

JOITh 52°36/44,337% West 23.4B14 feet to a point in the
creek, thence;

North 63'0332.289% West 54.0442 feet to point in the
areek, thence; . _

North B82*32/55.976" Wast 44.3646 feet ta 3 point in the
creek, thence;

Soizth 77°30'18.395" West 49.1050 feet to a point in the
crask, thence; :

South 82°00/02.823" West 65.1267 foet to a point in the - °
craek, thenca; '

South 86°316/16.725" West 67.5386 feat to a point in the
crask, thence; -

North 87°18723.589% West 78,8641 feet te a peint in t:he
cereek, at a ditch, thence leaving Rock Lick Creek with i:he

ditch;

Horth _59f03’55.852" East 63.3051 feat +tg 2 point in the
ditch, thence; _

2 of 3



North 44°16°04.840" East 111,5849 feat to a point in tha
ditch, thence;" ' _

North 42*45’57.552" East 30.4931 feet to a point in thae
ditch, thence; '

North 26-29736.2734
ditch, thence;

North 10°59750,283% East 29.2929° feet to
ditch, thence; .

North 01°29734.342% West 46.3677 feet to
diteh, thenge:

North 11°"54702.983" East 19.3965 feet ta
ditch, thence; ) .

North 16-42729.301" East 35.7848- feet to a point in the
ditch, thence; - . .
North 27°33/26.479" East 54.9265 fest to the beginning.

East 14.3064 feet’ to a point in the

o

point in the

point in the

point in the

Parcel 41 wcontains (by this description] 50.72¢ Acres,
however, thera is included within this boundary a parcel of
land owned by Marcus Ball (Parcgel 39) which contains. 1.00%
Acre, and is deducted from the net area, leaving a remainder
of 49.72+ Acres, and is =& part of the =ame progerty as
conveyed to Roscos Johnson from Lais McKee, by by deed, dated
April 12, 1971, as recorded in Deed Book 132, ©Page 201, in
the Flemming County Clerk’s Office. . . J

This description prepared by Palmer Engineering from a survey
rerformed March 1895, . T

DOCUMENT# ) ]
DATE: \-5- O LU,
DEED TaX .

YN SPENCER FLE COCLERK

BY C
BOOK»__I:L_%LQ_'_PAGEB %
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DECLARATION OF RESTRICTIONS

THIS DECLARATION Is made as ofisaaae £, 2003 by the Commonwealth of
Kentucky, for the use and benefit of the Natural Resources and Environmental Protection

- Cabinst {Declarant),

WHEREAS, Declarant is the owner of real property located at Rock Lick Road, in
Fleming County, Kentucky (the Property), more particutarly described in Deed Book 182, Page
B4, of the Fleming County Clarik’s Offfce as indicated in Exhibit A.

. -~ WHEREAS, this property is adjacent to {and serves as a “buffer zone" far} a low-leval
nuciear disposal site with a history of releases to the environment, specifically the Maxey Flats
sffe-(slte). The site is on the National Priority List pursuant to the Comprehensive
Envirormental Response, Compensation and Liability Act of 1980,

WHEREAS, this site has been the subject of a Remedial Action and is undergoing
Qperations and Maintenance pursuant to a Consent Decres with the. U.S. Environmental
Protection Agency (Civii Action Number 95-58). The site has been capped to contro! exposure
to the hazardous substances, pollutants or contaminants by resticting direct contact and
diverting rainfall. '

WHEREAS, U.S. Environmental Protection Agency {EPA) has approved the Remeadial
Action and Interim Maintenance Perlod Workplan at the slte (a dacument which govems
Operations and Maintenance activitles, among other items), and the Commonwealth of
Kentucky ie perfarming the actions reguired by the approved Workplan, However, iritium and
other radioactive isotopes remain onsite in amounts that could pose risks above the de
minimum leveis for all exposure scenarics i the Remedy were fo fall. Any releases could
migrate to this property.

WHEREAS, furiher information conceming the site may be obtained by contacting the
Custodian of Records of the Division of Waste Management at 14 Reilly Road, Frankfort,
Kantucky 40601.

NOW THEREFORE, pursuant to the Consent Decree, and the Remedial Action as
specified in the Record of Decision, Declarant imposes the following restrictions:

1)  Definitlons. (A} “Rasidential use” means any usa of the property related fo a (i)
resldence or dwelling, including but not limited to a house, apartment, or condomilnium, or (i}
school, hospital, day care center, playground, or ouidoor recreational area, (B} “Owner” means
the Declarant or any successor owner or owners.

2. Rastricti licable to the . Declarant shall assure that the use,
cecupancy, and achivity of and at the Properly are restricted as follows:

A. Groundwater. Groundwater at the Properly shall not be used for drinking or
other domestic, agricultural or Industrial purposes. Groundwater will only be usad for sampling
and/or invesfigation purposes.

. Except as nascessary to protect human heaith, safety or the environment, no
action shall be taken, ailowed, suffsred, or omitted on the Property if such action or omission is
reasonably likely to:

i Creale a risk of migration of hazardous substances, pollutants ar
contaminants or a potanfial hazard to human heaith or the envirenment; or '

. Result in a disturbance of the structural integrity of any engineering
controls designed: or utilized at the Property to contaln hazardous substances, pollutants or
contaminants or limit human exposura to hazardaus substances, pollutants or contaminants.
This includes cutting or otherwise damaging trees on the sideslopes of the slte.

C. Access shall bs restriciad to Commonwealth of Kertucky personnet and agents.
Persons other than Commonweaith of Kentucky peraoninel and agents may access the property
with permission of the Commonwaalth of Kentucky for purposes of investigation, remediation, or
support activitles related to investigation and remediation. Also, membars of the public may
access portions of the property pursuvant io a Community Relations Plan. However, such
acfivily shall be carrled out undar a Heaith and Safety Plan meefing Oceupational Safety and
Health Act requiremsnts, Nofe this restriction precludes residential and industriat uses.

3)  Restrictions Run With Land.

{A)  Declarant shall not sell, transfer, lease, or convey this property, nor allow 1 o be
occupied by any person other than Commonwealth of Kentucky personnel and agents (with
exceptlons as siated in (2).C, above), until such time as Declarant and EPA enter into an
agreement formally executed by a legal instrument, which is agread ta by both parties.
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{?}; Unless canceled, altered or amended under the provisions of paragraph 4 of this
Dedlaration, these restrictions are to run with the tand and shall be binding en Deglarant, his
successors, heirs and assigns unless an instrument signed by the Declarant and EPA has bean

recorded, agreaing to change these resh’icﬁong in whale or in part.

{C). Except as provide in paragraph 4 of this Declaration, the Declarant hereby

deciares tht the Property shall hersafter be held, transferred, sold, leased, conveyed and

occupiad subject to the restrictions saf forth herein, each and all of which is and ara for, and
shall inyre to tha bensfit of and pass with each and every part of the Property and shall apply to
and bind the heirs, assignees and successors in intersst of the Daclarant,

» .

. T 4) Release of Reskriction, These restrictions may not be canceled, altered or
amernded without the affimative action of the Declarant and EPA, In an instrument executed by

both parties agraeing to change these restrictions in whole or in part.

5.) Effact of Invalidafion. invelidafion of any ane of these restrictions, conditions or
covenants by judgment or court order shall in no way affect any of the other provisions, which

shall rernain in fulf force and effect.

IN W'ITNESS WHEREQF, Declarant has executed this Declaration of Restrictions as of the date
set forth above, .

Recommended:

A

Naturai Resgfrees and
Environmental Protaction Cabinet

Examinad: Approvaed: -

3 dl ordon C. Dyﬁe. Secrelary
ance anhd Admlnlstr;ntinn Cabinst Finance and Administration Cablnet

Examined:

‘ehuod

Counsel to the Govemor Paul E. Patfon, Govemor
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. PARCEL 34

A certain Irect or parcel of land located in Fleming County, Kentucky, on the
waters, of Rock:Lick Creek, situated along Rock Lick Creek Road, 0.6 mile ast
0f KY 158 énd being imore particularly described as follows:

Rock Lick Creek Road, somner to Bill Hell
gen, thence leaving Rock Lick Creek Road with Richard
qi‘th OI "'degree 1243 _Eﬁst 57750 feet to an iron pin, thence;

North 65 degrees 14'57" West 435.94 feet (0 5 6" Hickory, comer to Parcel 144,
thence with Parce! 34A; )

orth 04 degrees 4835" Bast 109.50 feet to 4 24° Poplar, thence;
" North 19 degrees 1320° East 224.95 foet 10 & 16" Chestaut Oak, thence;
% . Tiorth 33 degrees 126" But 100.57 feet to & 22" Tulip Poplar, thence;

'.-South 85 degrees 25'56" East [6748 feet to a 36" White-Oak, commer to Ray
Lambert, thence with Ray Lambest;

South 64 degrees 14'07" Bast 623.86. fest te &n iron pin, comer to Hurl Johnson,
thence with Horl Johnson;

South 67 degrees 05'58" East 15956 feet to 2 point in the center of the gravel
road, thence with the gravel road and Hur] Johnson;

North 01 degree 46'42" West 46.74 fest tp a point in- the center of the gravel road,
thence;’ ’




North 04 degrees 4307" Bast 62.83 feet to a point in the pravel road, thence:

Narth 07 degrees 28'08" East 46.43 feet to & point in the center of the pravel road,
comer to Ray Lambert, thence with Ray Lambert; '

North 10 degrees 52'22" East 74.07 fest to a point in the center of the gravel raad,
‘thence;

Narth 13 degrees £6'35" East 61.29 feet to a'peint in the center of the gravel road,
thence; '

“North 18 degrees 33'37" Bast 75.53 feet to a point in the center of the gruvel road,
thence;

Nerth 80 degrees 26'33° East 467.56 fect to an iron pin, cotner to Cammonwealth
of Kentucky, Maxey Flats, thence with Commonwealth of Kentucky;

North 86 degrees 49'17" Bast 1395.07 feet to an iron pin, comer to Willie Skagps,
thence with Willie Skaggs;

South 45 degrees 39'15" Wost 601.03 feet to an iron pin at & 30" White Qak,
thence; ' '

South 38 degrees 34'07" West §77.42 feet to an irot pin 8t a 48" Beech, corner
to Wendell McCarty, thence with Wendel MeCarty,

South 34 degrees 30'09" West 397.96 foit to an iron pin, thence;

South 06 degrees 16'54" Bast 16.33 feet to a spike in the center of Rock Lick
Creck Road, corner to Willie Skaggs, thence with Willie Skaggs;

South 06 degrees [6'57" Bast 1184.13 feet fo an iron pin, corm:lr to Edson Whitt,
thence with Edson Whitt; )

South 82 degrees 00'S6* West 1641.96 feet to an iron pin, comer to Bill Hail,
thence with Bill Hall; ‘ ' :

Naorth 01 degree 12'43" East 1373.00 feet to the heginning,

Parcel 34 contains 99.530 Acres andd is the same or g part of the same property
ag conveyed to John Vise from Linda Denton, by deed dated April L, 1953, as
recorded in Dred Book [11, Page 219, in the Fleming County Cleck's Office.

This description pmpat-'ed by Palmer Engineering from a survey performed Januﬁry
1695, : ’

PARCEL A

"A certain (ract or parcel of land located in Fleming County, Kentucky, on the
waters of Rock Lick Creek, and being more particularly described as follows:

Beginning at 2 6" Hickory, comer 1o John Vise and Richard Brumagen, thence
with Richard Brumagen;

North 63 degrees 49°14" West 924.55 feat to an iron pin, thence;

North 40 degrees 56'1 1™ Bast 496.64 feet to an iron pin, comer to Ray Lambert,
thence with Ray Larnbert;

Pagé 2
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South 64 degrees 1407" Hast 896.94 foet to a 36" White Ok, comer to Joi
Vise, thence with John Vise; :

"North 85 degrees 25'56;‘ West 167.48 feet to a 22" Tulip Popiar, thence;
South 33 degrees 12'46" West 100.57 feet to a 16" Chestout Qak, thence;
South 19 degrees 13720 West 224.95 feot o a 24 Poplar, thence; |
%g{ﬂh 04 degrees 4835 West 109.50 feet to the beginning. .

v Parcel A contains 9.120 Agres and may be a part of property owned by Ray
Lambert or John Vise. Deed degcriptions of Ray Lambert and John Vise do not
precisely describe the ares (Parcel A} in question. Both Ray Lambert and John
Vise believe Parcel 34A .10 be part of their respective lands,

This description prepared by Palmer Engineering from a survey performed January
1995,

PARCEL 38

.A certain tract or parcel of land located in Fleming County, Kentucky, on the
waters of Rock Lick Creek, situated along Rock Lick Creek Road, 1.3 miles east
of KY 158, and being more particularly described as follows:

Bepinning at a spike in the center of Rock Lick Creek Roed, comer to Willie
Skaggs and Roscoe Johnson, thencs with the center of Rock Lick Creek Road and

Roscoe Johnson;

Sauth 86 degrees 21'13" East 60.75 feet to a nail and cap in‘rhs center of the road,
thence; '

South BS degrees 4700" East $9.28 feel to a nail and cap in the center of the road,
thence; - ' .

. South 85 degrees 13'00" East 200.13 feet to 2 n4il and cap in the center of the

road, thence;

South 83 degrees 36'50" East 57.62 feet to a nail and cap in the center of the road,
thence;

South 84 degrees S0'08" Hast 61.02 feet to & nail and cap in the center of the road,
thence; : :

South 87 degrees 3921" East $9.73 feet to 2 nail and cap in the center of the road,
thence;

South §9 &cgnces 43'24" Enst 55.49 feet 10 a nail and cap in the center of the road,
thence; .

North 89 degress 22'26" Bast 58.85 feet to 4 nail and cap in the center of the road,
thence;

South 89 degrees 13732" Enst 87.97 fest to & spike in the center of the road, at the
ditch, thence leaving the road continuing with. Roscoe Johnson dowsn and

" meandering with the ditch;

South 27 degrees 33'26.479" West 54.9265 feet 1o an iron pin, thence;
Page 3
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South 16 degrees 42'29.301" West 35.7848 feet to 2 point, thence;

South 11 degrees 54'02.983" West 19.3969 feet to a point, thence;

South 0! degree 2§'34.342" Eust 46.3677 feet to a point, thence;

South 10 degrees 59'50.283" West 29.2029 feet to & point, thence;

South 25 degrees 29'36.273" West 14.3064 feet o a point,'lhence;
;_.s‘oIim 42 -dégrees 45'57.592¢ -Wes-t 30.4931 feet to a point, thence;
VS-uuth 44 degrees 16'04.840" West 111.5845 faet o an iron pin, thence;

South 39 degrees 03'53.852" West 63.3051 feet o a point in Rock Lick Creek,
thence down and meandering with Rock Lick Cresl; -

South 87 degrees 18'23.589" East 78.8641 fect to a point, thence;
North 86 degrees 36'16.725" East 67.5386 féet to a point, thence;
-North 82-degrees 00'02.823" Bast 65,1267 feet to & pclint, thence;
North 77 degrees 30°18.395" Enst 49.1050 feat to 2 poin‘t, thence;
South 82 dégrees 32'56.976" East 44.3646 feet to a point, thence;
South 63 degrees 03'32.289" East 54.0442 feet to & poi.nl, thence;
South 52 degrees 36'44.337" Basi 23.4814 feet to a point, thence;
South 05 degrees 12'51.819" West 72.4890 feet 1o & paint, thence;
Soath 14 degrees 03'53.401" Bast 36.4538 feet to 2 poing, the'nce;
South 38 degrées 36'39.214" East 25.0614 feet to a point, ;hance;

South 58 degress 2435221 Hast 57.4366 feet 1o a point ﬁl the mouth of a drain,
thence up and meandering with the drain;

South 08 degrees 1839.377 East 37.5918 feet to = point, thence;

South 25 degrees 19'12.958" West 158.6171 fest to a point, thence;

_ South 19 degrees 1 7'25,797" West 101.5081 fost o a point, thence; -

South 28 degrees 22°16.338" West 45.7740 feet (o a point, thence;
ISouth 10 degrees 3}'35._3{1-1 " Wast 40.5043 feet to a point, thence:
- South 34 degrees 3?'56.069." ‘West 40.9532 feet to a point, thence; .
South 21 degroes 25'58.962" West 55.?450 feet to a point, thence;

South 32 dcgrces 20°21.707" West 40,5341 feet to a poini, thence;

~ South 49 degrees 45'04.050" West 29.8371 feet to a point, thence;

South 00 degrees 5007,788" West 31.8894 feet to a point, thence;

Page 4
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Sopth 00 degrees 13'26.221° West 30.4452 feet to & point, thencs;
South 31 degrees 4140.921" West 2).0928 feet to a point, thence;
South 12 degrees 25'04.05 "I East 20.509] feet tg a point, thence;
South 17 chrecs 49'03.108" East 28.6712 feet to a point, thencs;
South 06 degrees 1043.593" East 214808 feet to a poin, thence; |
. South 26 dégr;ees 10°70.682 West 20,8013 feat .to a point, thence;
’ éeu\‘.h 03 degrees 23'43.878" Rast 38,0899 feet to a point, thenee;
South 1t deprees 24'51L.212" West 12.7134 faet to a point, thenoe;
South 06 degress 11'38.960" West 40.1212 Teet to a paint, thence:
South 52 degrc;es 57'05.072" West 14,1081 foet to a point, thence;
Sauth 11 degrees 02‘23.488" East, [3.9379 feet to a point, thence;
South 33 degrees 04'50.615" West 15.3347 feet to a point, thence;
Soulh (09 degrees 06'46.741" West 21,3282 feet to a point, thence;
South 14 degrees 33'11.765" Bast 80.4720 feet to a poinl,'thencc;
" South 04 degrees 53'12.185" West 61.8177 feet to a point, thence;
South 02 degrees 20°44.689" West 57.0248 feet to a point, thence;
South 05 degrees 41°22,104" East 18.086] feet to a poiat, thence;
South 04 degrecs 35'14,098" West 59.9922 fiet 1o a point, thence;
South .05 degrees 03'19.826" East 37.4146 feet to a’'point, thence;
South 22 degrees 31'14.454" West 44 4811 fest to & point, thence;
South 15 degrees 27'19.237" West 85.8090 feet t0 a point, thence;
South 14 dégrees D1'04.208" West 52.8437 feet to a paint, thence;

South 14 degrees [3'53.067" West 87.0815 fest to 8 24" Gum, corner to Gary
Johnson, thence with Gary Jehnsorn;

"North 65 degrees 231'25" West 383..44 feet to an iron pin, corner to Virginia
Reeder, thence with Virginia Reeder:

North 65 degrees 23'25" West 137.52 fect to an iron pin, comer to Charles
Bleving, thence with Charles Blevias;

North 65 degrees 23'25" West 25.29 feet to an iron pin, comer tc Witlie Skaggs,
thence with Willie Skapps; .

North 04 degrees 1530 West 1488.01 feet to an iron pin at a 24" Sweet Gum,
thence;

Puge 5



"Parcel 38 containg 27.703 Acres and is the same property as canveyed to John
Vise from Charles R, Mplton, by deed, dated April 18, 1957, as recorded in Deed
Book 114, Page 352, in the Fleming County Clerk's Office.

This description prepared by Palmer Engineering from a survey performed Japuary

1995,

DOCUMENT#_| 3.2 5y
DATE: \-5-O4 TME. 2 3
" DEEDT :
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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. |1 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 | know of.
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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.

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.

What is your position in the Commonwealth of Kentucky?

Manager of the Radiation Health Branch, Department for Public Health

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.

Are you aware of any exceedances of regulatory standards?

No.

Is there unacceptable risk to human health and the environment posed by the site?

Not at this time.

Is the Commonwealth of Kentucky complying with the elements of the Consent Decree?

As far as | 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.

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

I believe so. Performing as expected.

What does the monitoring data show? Are there any trends that show contaminant levels
are decreasing?

Not really much change yet.

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 ¥ hrs/day

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.

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.

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.

Do you have any comments, suggestions, or recommendations regarding the project?
Move to Final Closure Period.

What is your position in the Commonwealth of Kentucky?

Environmental Technologist 3
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Are you aware of any noncompliances with the project?
NQOV for changes sump measurement frequency.
Are you aware of any exceedances of regulatory standards?

No.

Is there unacceptable risk to human health and the environment posed by the site?

No.

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 ¥ 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.

What is your position in the Commonwealth of Kentucky?

Environmental Control Supervisor

Are you aware of any noncompliances with the project?

No.

Are you aware of any exceedances of regulatory standards?

No.

Is there unacceptable risk to human health and the environment posed by the site?

No.

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.



ATTACHMENT 9A - ARAR Table — Chemical Specific

MEDIUM/ Contaminant-Specific ARAR STATUS REQUIREMENT SYNOPSIS ACTION TO BE TAKEN
AUTHORITY Contaminant-specific ARARs listed in the ROD include some requirements that are also listed TO ATTAIN ARAR
as Action Specific ARARSs.
All Pathways (TEDE) 902 KAR 100:020 Section 7 and 8 and Table 11 of 100:025 Kentucky Standards for Protection ~ Applicable This ARAR at the time of the Compliance was demonstrated at the peak

AEA (Atomic Energy
Act)

Against Radiation Allowable Doses in Unrestricted Areas

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.

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

All Pathways (TEDE)

10 CFR 20 Federal Standards for Protection Against Radiation (Allowable Doses in

Relevant and

Compliance was demonstrated at the peak

AEA Unrestricted Areas), 10 CFR 20.105, 20.106 and Appendix B, Table Il Appropriate This ARAR at the time of the of IRP operations using liquid discharge,
1991 ROD limited the total air emissions and direct dose monitoring.
effective dose equivalent to During IMP, Commonwealth monitors
individual members of the public  liquid discharge (remaining viable
from licensed operations to less ~ pathway) as indicator with TEDE at less
than 100 mrem/yr. The current than 25 mrem/yr at the current licensed
regulation limits the dose to 50 site boundary.
mrem/yr as measured in gaseous
and liquid effluents in
unrestricted areas.

Surface Water 401 KAR 5:026 — 035, Kentucky Surface Water Quality Standards Applicable This ARAR limits contaminant Compliance is demonstrated currently

CWA

loading to waters of the
Commonwealth.

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




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

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




MEDIUM/

Contaminant-Specific ARAR

STATUS

REQUIREMENT SYNOPSIS

ACTION TO BE TAKEN

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

will focus on water borne regulated pursuant to the hazardous waste
pathways for tritium, and that management groundwater regulations are
unless tritium levels in compliance at the compliance locations
substantially exceed the criteria, and that exceedances of standards in the
organic and metal analyses will ~ future are not expected.
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.

Air/CAA 40 CFR Part 61.92, subpart H, National Emission Standards for Hazardous Air Pollutants Relevant and This ARAR limits dose to the Air releases during IMP are negligible.

(NESHAPS)

Appropriate

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.

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




MEDIUM/

Contaminant-Specific ARAR

STATUS

REQUIREMENT SYNOPSIS

ACTION TO BE TAKEN

AUTHORITY Contaminant-specific ARARs listed in the ROD include some requirements that are also listed TO ATTAIN ARAR
as Action Specific ARARs.
for monitoring compliance future is negligible.
(PSVP).
Soil/AEA 40 CFR Part 192, Federal Standards for Uranium and Thorium Mill Tailings Relevant and Standard for uranium and The pre-existing soil cover, placement of

Appropriate

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

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.




ATTACHMENT 9B - ARAR Table — Action Specific

MEDIUM/ Action-Specific ARAR STATUS REQUIREMENT SYNOPSIS ACTION TO BE TAKEN
AUTHORITY ARARSs Action Specific ARARs listed in the ROD include some requirements that are also TO ATTAIN ARAR
listed as Contaminant-specific.
All Pathways, Occupational Safety and Health Standards (OSHA) 29 CFR 1910.120, 1910.1000 — Applicable Acceptable employee exposure levels, Compliance with OSHA standards is
Safety/OSHA 1910.1500 including, without limitation, training, achieved through implementation of the
have been promulgated to control EPA approved Health and Safety Plan
exposures and safety in workplace (HASP) for the IMP. Continued
environments. implementation of the HASP is expected to
achieve compliance in the future.
Relevant and Acceptable general duty safety Compliance with OSHA standards is
All Pathways, Occupational Safety and Health Standards (OSHA) 29 CFR 1926.53, 1926.650 — 1926.653 Appropriate requirements have been promulgated to  achieved through implementation of the
Safety/OSHA control personnel safety in workplace EPA approved Health and Safety Plan
environments. (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, This ARAR limits dose to the public via  Air releases during IMP are negligible.
Subpart | Applicable the air pathway to 10 mrem/yr. Should the Commonwealth perform
Monitoring during IRP RA solidification during the IMP, the affect of
demonstrated levels less than 10 percent  air dose will need to be considered. Air
of limit. Monitoring discontinued dose after final cap construction is expected
during IMP unless/until Commonwealth  to be negligible.
initiates solidification activities, then
monitoring resumed.
All Pathways/AEA Kentucky Standards for Protection Against Radiation 902 KAR 100:020 This ARAR establishes radiation Compliance is  achieved through
Because Kentucky is an Agreement State, its radiation protection standards (902KAR Applicable protection standards for workers withina implementation of the Radiation Protection

100:020) are the applicable standards.

restricted area.

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.




MEDIUM/ Action-Specific ARAR STATUS REQUIREMENT SYNOPSIS ACTION TO BE TAKEN
AUTHORITY ARARs Action Specific ARARs listed in the ROD include some requirements that are also TO ATTAIN ARAR
listed as Contaminant-specific.
All Pathways/AEA General Kentucky Requirements Concerning Radiological Sources (ALARA) 902 KAR This ARAR establishes the requirement ~ Compliance is  achieved through
100:015 Applicable for a program to achieve radiation implementation of the Radiation Protection
protection standards “as low as Program as part of the site specific, EPA
reasonably achievable” (ALARA). approved HASP. Continued
implementation is expected to achieve
compliance in the future.
Air/CAA Kentucky Fugitive Air Emissions Standards 401 KAR 63:010 This ARAR establishes air standards for ~ The waste area is covered by a 45 mil
Applicable fugitive emissions related to site reinforced polypropylene geomembrane,
activities. 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 This ARAR establishes requirements for The Commonwealth evaluates, analyzes
and 8 Applicable analysis and classification of waste for and classifies all waste disposed on site.
disposal. 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 Relevant and This ARAR establishes standards for Compliance during the BoRP will be

100:022 sections 14, 19, 21, 23, 24 (1) — (11), 25(3) and 27(2)

Appropriate

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.

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




MEDIUM/

Action-Specific ARAR

STATUS

REQUIREMENT SYNOPSIS

ACTION TO BE TAKEN

AUTHORITY ARARs Action Specific ARARs listed in the ROD include some requirements that are also TO ATTAIN ARAR
listed as Contaminant-specific.
Waste/AEA Federal Licensing Requirements for Land Disposal of Radioactive Waste 10 CFR 61.29, Relevant and This ARAR establishes standards for Compliance during the BoRP will be

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

Appropriate

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.

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.




MEDIUM/ Action-Specific ARAR STATUS REQUIREMENT SYNOPSIS ACTION TO BE TAKEN
AUTHORITY ARARs Action Specific ARARs listed in the ROD include some requirements that are also TO ATTAIN ARAR
listed as Contaminant-specific.
Waste/RCRA Kentucky Hazardous Waste Management Regulations 401 KAR Chapter 34 This ARAR establishes standards for A groundwater monitoring detection
The following Kentucky Hazardous Waste Management Regulations are ARARS that must Applicable ground water protection, including program, including data validation, data

be met by the selected remedy:

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

e 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.

e 401 KAR 34.190 — Tanks used for treatment and storage of hazardous waste

e 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

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

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.




MEDIUM/ Action-Specific ARAR STATUS REQUIREMENT SYNOPSIS ACTION TO BE TAKEN
AUTHORITY ARARs Action Specific ARARs listed in the ROD include some requirements that are also TO ATTAIN ARAR
listed as Contaminant-specific.
Resource Conservation and Recovery Act (RCRA) Hazardous Waste Management Standards ~ Relevant and Same as 401 KAR Chapter 34 above. Same as 401 KAR Chapter 34 above.
Waste/RCRA 40 CFR Part 264, In Part. Appropriate
Waste/RCRA Resource Conservation and Recovery Act (RCRA) Hazardous Waste Management Standards ~ Applicable RCRA Hazardous Wastes not subjectto  The Commonwealth will comply with
40 CFR Chapter 268. The land disposal restrictions for leachate were waived for remedial the ARAR waiver and other wastes that  requirements through implementation of
action at the MFDS (ROD, Section 8.3). cannot be disposed on-site (e.g. liquids the approved IMP work plan.
such as oil, ethylene glycol) must be
disposed off-site pursuant to 40 CFR
300.440.
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 ARARsS 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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