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Background Information 
As part of the landfill siting study for the AEP Gavin Plant, URS was directed to design a 
conceptual expansion of the existing Gavin Landfill that would provide approximately 52 million 
cubic yards of disposal capacity.  At the kickoff meeting on June 19, 2009, URS presented 
options that expanded the existing facility horizontally over a portion of the Stingy Fly Ash 
Reservoir and Turkey Run Site, but also expanded the facility vertically.  At the meeting, AEP 
directed URS to revise the footprint to stay out of the Turkey Run property and further expand the 
facility horizontally over the Stingy Run Fly Ash Reservoir as needed to provide the required 
disposal capacity, without significantly increasing the peak elevation of the facility.  
 
Following the meeting, the conceptual design for the expansion site was revised and presented to 
AEP for approval.  The next step in the study was to provide a cost estimate for each viable site in 
the study, which included the expansion and three ‘green’ sites within a 5-mile radius of the 
Gavin Plant. 
 
Stingy Run Fly Ash Reservoir 

The Stingy Run Fly Ash Reservoir is located directly northwest of the existing Gavin Landfill.  
The existing landfill footprint extends to the emergency overflow of the Stingy Run Fly Ash 
Reservoir, but does not extend over any portion of the reservoir that contains ash material. 
 
The reservoir covers a total of approximately 270 acres. Approximately 115 acres of the pond has 
been covered with excess soil/rock material that was excavated and blasted during the 
construction of the Gavin Landfill.  Based on conversations with Doug Workman of AEP, this 
existing soil layer is an average of 8 feet thick. The remaining 155-acre area of the pond is wet.   
 
Historical USGS mapping indicates that the likely depth of existing ash in the reservoir is 
approximately 50-100 feet, with the deepest portion of the reservoir located directly adjacent to 
the center of the Stingy Dam at the eastern edge of the reservoir.   
 

Landfill Construction over the Reservoir 
Typical expansions above fly ash ponds cover the entirety of the pond. The perimeter 
embankments of the fly ash pond provide a buttress against potential global instabilities.   
Engineering controls are provided to allow the release of pore pressure as the underlying ash 
consolidates. This is often achieved by installing a wick drain system below the proposed landfill 
that allows pore water to be collected and discharged from the pond as the landfill is developed. 
In addition, the landfill must be designed to allow for the expected settlement of the fly ash 
material in the pond.   
 
The proposed Gavin Expansion is different than a typical landfill construction over a fly ash pond 
in that the landfill is only proposed over a portion of the reservoir (approximately 90 acres of the 
270 acre reservoir). Because the landfill is not proposed over the entire footprint of the reservoir, 
along the northern edge of the proposed landfill there is no buttress to prevent global instabilities.   
 
Therefore, in addition to the pore water pressure and settlement concerns of a typical landfill 
construction above a pond, it is URS’ opinion that additional engineering controls will be 



required to improve the strength of the ash below the proposed expansion, to verify that the ash 
material provides enough strength to resist potential global instabilities.   
 
One potential option would be to construct a splitter dike along the perimeter of the proposed 
landfill to divide the landfill footprint from the remainder of the reservoir.  This would likely 
involve the excavation of existing ash material and the construction of an earthen berm.  
However, due to the required length of the splitter dike (approximately 3,000 feet) and the depth 
of the reservoir, it was determined that this solution would not be financially feasible without 
modifying the expansion footprint significantly. 
 
Another potential option for the construction of the landfill over the fly ash pond would be to 
design a phased construction approach to allow the weight of the landfilled ash material to 
consolidate the sluiced ash in the Reservoir. This approach would include a wick drain system 
below the landfill liner to release pore pressure as the landfill is developed. Instrumentation 
would be required to verify that the ash material in the pond was adequately consolidated at each 
stage of landfill development. However, the feasibility of this construction method, and the ability 
of this method to meet OEPA geotechnical design requirements is not clear without further 
geotechnical investigation and analysis. 
 
Therefore, in order to provide a conservative estimate of the costs associated with constructing 
the Gavin Landfill Expansion above the Stingy Run Fly Ash Reservoir, it was determined that a 
wick drain system and soil preloading program would be required to consolidate and improve the 
existing ash material prior to construction of the Gavin Landfill Expansion.  This approach has 
been accepted by OEPA in the past and is a less risky approach because it allows for the 
stabilization of ash in the Reservoir to be confirmed prior to construction and operation of the 
landfill. 
 
The expansion footprint proposes to place over 200 feet of ash above the pond.  URS determined 
that the preloading program would only need to place enough pressure on the ash material to 
consolidate and strengthen the ash to an acceptable level.  However, without a detailed stability 
analysis and subsurface information about the condition and depth of the existing ash in the 
Stingy Run Fly Ash Reservoir, the loading condition required to adequately strengthen the ash 
material is unknown.    
   
Preloading Costs 
It was decided that for the purpose of estimating the cost of the preloading program, an assumed 
average of 100 feet of material would be placed above the 90-acre fly ash reservoir area in order 
to preload and strengthen the ash material in the reservoir. For the Gavin Expansion the required 
material for preloading is then: 
 
100 feet x 90 acres = 14,500,000 cubic yards of material 
 
It was assumed that during construction of the landfill expansion, approximately 3.8 million yards 
of excavation is required to remove highwalls in the landfill footprint. Therefore, the additional 
fill required to preload the pond was: 
 
14,500,000cy -3,800,000cy  = 10,700,000 cubic yards of additional ash pond fill. 
 
The cost of the additional pond fill material was estimated at $6.50/cy, assuming a typical cost for 
borrow soil of $5.00/cy and approximately $1.50/cy for the placement of the preloading material.  
Therefore, the total cost for preloading the pond was: 



 
$6.50/cy x 10,700,000 cy = $69,550,000 
 

Wick Drain System Installation Costs 

 
The cost for the wick drains was based on an assumed wick drain spacing of every 15 feet.  On an 
average acre this amounts to approximately 200 wick drains/acre. Wick drains were assumed to 
be placed an average of 75 feet deep based on the assumed average depth of the reservoir.  A unit 
price for installation was assumed to be $0.15/lf.  Therefore: 
 
200 wick drains/acre x 75-foot average length * $0.15/lf = $2,250/acre 
 
A 1-foot stone drainage layer was assumed to be constructed at the base of the landfill to allow 
for the release of pore water pressure from the wick drains.  At an average cost of $25/cy, the cost 
for the stone drainage layer is: 
 
$25/cy x 1,600 cy/acre = $40,000/acre 
 
Based on previous experience installing wick drains, it was assumed that pre-drilled borings 
would be required in order to install the wick drains through the 8-foot existing soil layer on the 
reservoir. Pre-drilling costs were assumed to be approximately $20/lf. Therefore: 
 
$20/lf * 200 wick drains/acre * 8 ft length = $32,000/acre 
 
Therefore, the total wick drain system installation cost was approximately $75,000/acre 
 
For the Gavin Landfill Expansion, the total cost of installing the wick drain system over the 90 
acre Stingy Run Fly Ash Reservoir area was then: 
 
90 acres x $75,000/acre = $6,750,000 
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In order to develop an optimal plan for strengthening and improvement of the ponded fly 
ash to accept the loads of the new landfill, additional geotechnical investigation and 
evaluations will be required.  Conceptually, URS envisions the program of investigations 
and evaluations would include the following: 
 

• Drilling and Sampling:  Geotechnical sampling of the fly ash materials within the 
fly ash pond would be required. This would likely include a program of both 
conventional drilling and sampling (auger or mud rotary drilling techniques in 
conjunction with Standard Penetration Testing (SPT)) and a complementary 
program of cone penetration testing (CPT).  The program would include sufficient 
borings/CPT to adequately characterize the consistency and characteristics of the 
ponded ash both spatially and with depth.  Although the number, location, and 
depth of borings are to be determined, URS estimates that borings would be 
spaced at roughly 400 to 500 ft on-center across the portion of the landfill 
footprint that is to be constructed over the reservoir as well as within a zone 
beyond the footprint that may be influenced by the landfill surcharge.  CPT holes 
would be implemented at roughly twice this frequency, to better characterize 
spatial variations within the ponded fly ash.  Use of in-situ test methods, such as 
vane shear testing may also be considered.   

URS anticipates that certain areas of the pond to be investigated may present 
challenging access conditions for drilling equipment (i.e., due to poor subgrade 
conditions, reservoir water depth, etc).  Improvement of the reservoir surface (by 
constructing temporary stone roads or placing crane mats, for example) and/or use 
of a barge-mounted rig may be necessary for these areas.   

• Laboratory Testing:  In URS’s experience, undisturbed sampling of sluiced fly 
ash using Shelby Tubes is generally not successful.  Therefore, laboratory 
strength and compressibility testing of fly ash would likely be performed on 
reconstituted samples of fly ash, prepared at the moisture content and consistency 
of the materials existing in the pond.  These parameters would be established by 
performing moisture content and index tests on disturbed samples of fly ash 
collected during the drilling operations.  Bulk samples of dry ash from the plant, 
as well as a knowledge of the sluicing operation would also be needed to make 
decisions on how to prepare the reconstituted samples.       

The laboratory testing program would need to characterize both the drained and 
undrained shear strength as well as the compressibility characteristics of the 
ponded fly ash.  URS envisions that the testing program would include triaxial 
testing (both unconsolidated-undrained tests and consolidated-undrained tests 
with pore pressure measurements), one-dimensional consolidation testing, direct 
shear testing, and permeability testing.   
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As mentioned above, this testing would be performed on reconstituted samples of 
fly ash, prepared to mimic the in-situ conditions that exist in the reservoir.  Based 
on URS’s past experience, if the ash has very high in-situ moisture content, 
preparation of reconstituted samples and testing in conventional triaxial cells and 
oedometers may prove challenging.  In such cases, pilot testing, as described 
below, could be used to complement the lab data.   

• Geotechnical Analysis:  The data obtained from the field and laboratory testing 
will be used to perform geotechnical analysis to support the design of the 
improvement.  Ultimately, the landfill design will need to satisfy OEPA 
requirements for stability analyses and the guidance given in the OEPA 
Geotechnical Resource Group (GeoRG) Manual “Geotechnical and Stability 
Analyses for Ohio Waste Containment Facilities”. The plan for improvement of 
the fly ash must address these requirements, and thus pertinent analyses 
recommended in the GeoRG Manual will need to be performed during the design 
process for the improvement program.  Geotechnical analyses are envisioned to 
include deep seated stability analyses of the facility during and after construction, 
settlement analyses, and analyses of liquefaction under seismic loads.  These 
analyses, in conjunction with the OEPA requirements, would be used to gauge the 
effectiveness of different improvement schemes, and to select the extent and 
configuration of the improvements. The specific scope and analytical tools for 
implementation of these analyses would be established upon review of the field 
and laboratory data.   

• Pilot Testing:  The project may benefit from larger scale pilot testing. This testing 
may include, for example, construction of a temporary test embankment within 
the pond, and monitoring of the response of the fly ash to the surcharge of this 
embankment.  Monitoring and instrumentation may include settlement plates to 
measure the amount and rate of settlement under the embankment and vibrating 
wire piezometers to measure changes in porewater pressure due to the 
embankment load.  The need for pilot testing will be evaluated based on the 
results of the sampling, laboratory testing, and geotechnical analyses.   








































































