
AST KENTUCKY POWER COOPERATIVE 
- .  

November 8,2006 

Ms. Elizabeth O'Donnell 
Executive Director 
Public Service Commission 
21 1 Sower Boulevard 
Frankfort, ICY 40602 

Re: PSC Case No. 2006-00033 

Dear Ms. O'Donnell: 

Please find enclosed for filing with the Commission in the above-referenced case an 
original and five copies of the feasibility study dated November 26, 200 I ,  prepared for 
East Kentucky Power Cooperative, Inc., ("EKPC") by SCS Engineers in regard to the 
Pendleton County Landfill Gas to Energy Project. This report was intended to be a part of 
Exhibit A to EKPC's Application, in addition to the updated gas model infonnation that 
was included under that tab of the Application. EKPC requests that this study, the key 
conclusions of which are referenced in Exhibit I, Section 2.0 of the Application, be added 
to the record in this case. 

The omission of this study from the Application was discovered as a result of an 
information request made to the Commission by Buckeye Power, Inc. Please be advised 
that EKPC has been in contact with representatives of Buckeye Power, and will provide a 
copy of the feasibility study directly to them. 

If there are any questions concerning this information, please contact me at EKPC 
headquarters. 

Very truly yours, 

Charles A. Lile 
Senior Corporate Counsel 

Enclosures 

Cc: A.W. Turner, Esq, 

4775 Lexington Road 40391 
PO. Box 707, Winchester, 
Kentucky 40392 -0707 http://www.ekpc.coop 

Tel. (859) 744-4812 
Fax: (859) 744-6008 

http://www.ekpc.coop


November 21,2001 
FileNo. 05201013 

Exhibit A 

Mr. Ralph Tyree 
East Kentucky Power Cooperative, Inc. 
4775 Lexington Road 
Winchester, Kentucky 40391 

Subject: Landfill Gas Modeling for the Rumpke Pendleton County Landfill 
Butler, Kentucky 

Dear Mr. Tyree: 

This letter report has been prepared as part of a landfill gas investigation in connection with 
the potential development of  a landfill gas to energy (LFGTE) facility at the Pendleton 
County Landfill located near Butler, Kentucky. This development is being considered by the 
East Kentucky Power Cooperative, IC. (EKPC). EKPC is a local electric utility that services 
rural areas of eastern and central Kentucky. EKPC currently has a landfill gas development 
agreement with Rumpke of Kentucky, Inc. (Rumpke) to evaluate the feasibility of 
constructing an electric generation project at the Pendleton County Landfill. 

INTRODUCTION 

R m n p k e m s  and operates the active Pendleton County Landfi’ri, which is located south of  
the town of Butler, northeast of Falmouth, in Pendleton County, Kentucky. The site primarily 
accepts municipal solid waste (MSW) from northern and central Kentucky, including the 
greater Cincinnati area at this time. The site also accepts a small amount of construction and 
demolition debris (CDD) waste. The landfill is located o€f of KY Route 17 in north central 
Pendleton County, west 0EU.S. Route 27. The currently permitted site has a proposed waste 
footprint of about 54 acres, which includes a 13-acre area where Phase 11, the Contained 
Landfill, overlaps onto Phase I, the Residential Landfill. The site has hture plans to expand 
the landfill and construct a Phase 111, but has not made progress on formalizing the landf2l 
expansion plans to date. 

A landfill gas (LFG) collection system has been partially constructed as of the date of this 
letter report. Twenty-three LFG extraction wells are in place in the closed portion of Phase I. 
The site is currently passive venting the gas at each wellhead. Gary Saylor of SCS Engineers 
performed a site visit and interviewed Murray Caudill o f  Rumpke, the Landfill Manager, on 
October 15.2001. 

LANDFILL BACKGROUND 

The Pendleton County LandiXl is comprised of multiple disposal units with a combined 
permitted footprint of approximately 54 acres. The site was f?s t  opened in 1972 as a 
privately owned landfill to serve the town of  Falmouth, Kentucky. Rumpke purchased the 
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Approx. 

Phase Footprint 

Phase I .... 28.9 

Phase I1 38.9 

Landfill Waste 

(Acres) 

landfill in 1980. Waste receipts at the site were minimal in the early years of operation, but 
began to increase in 1986. Most of the waste at the facility has been in place for 15 years or 
less. 

Permitted or Estimated Waste Current 
Proposed Filling Tonnage Status of 
Airspace Dates In-place Disposal 
(C.Y.) ( t h  2000) Unit 

-1,200,000 1972-1994 900,240 Closed* 

3,910,841 1995-2010 1,002,228 Active 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

The total remaining permitted waste capacity at the site is about 2.5 million cubic yards of 
landfill airspace as of the end of year 2000. The current active area is cell 3B/4B in Phase 11, 
which began operating in 1995. Approximately 1.4 million cubic yards of waste has been 
placed in Phase 11 from 1995 through the end of 2000. Operations are planned to move to cell 
6 of Phase I1 after cell 3B/4B is filled, then the overlap onto Phase I will be constructed and 
filled. Because of its uncertain permit status at this time, waste disposal beyond Phase I1 has 
not been considered as part of this landfill gas study. 

The status and characteristics of the landfill site are summarized below in Table 1. 
. . . . . . . . . . . . . . . . . . . . . . . . . . .  " . . . . . . . . . . . . . . . . .  . . .  . .  . , .., , . 

11 Total** I 54.5 I -5,100,000 I 1972-2010 I 1,902,468 I -- 

Closed* = This Unit is still open to receive CDD waste only. 
Total** =Total Acreage includes a 13.4 acre overlap between the 2 Phases. 

LANDFILL GAS BACKGROUND 

A passive LFG collection system has already been installed within in the closed residential 
landfill (Phase I). This consists of 23 vertical gas extraction wells and interconnected piping. 
The wells were originally installed as an active gas collection system, but to date it has only 
been used for passive venting. The system was installed with the fWure consideration of 
connecting the wells to a blower and flare unit, but the blowedflare has yet to be installed. 

Available details on the landfill gas collection are as follows: 

3 A total of23 vertical well were installed in Phase I in 1999. Total well depths 
are reported to range between 15 and 80 feet. The wells are constructed of 6- 
inch HDPE pipe in a 3-fOOt diameter borehole. 
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3 In addition, header pipes consisting of 6 and 8-inch HDPE pipe along with 4- 
inch HDPE lateral pipes were installed at the time of well installation. 

Blind flanges were installed on the top of each well and lateral pipe for future 
connection of the wells to the header system. No LFG wellheads have been 
installed. To allow the wells to be used as passive vent, a perforated sleeve has 
been installed as a spacer beneath the blind flange on each well to allow the 
well to passively vent any gas build up in the wells. 

3 

As previously stated, the landfill gas system at the Pendleton County Landfill operates as a 
passive system only. No gas flow data or operating records are available to be reviewed for 
this system. 

LANDFILL GAS MODEL 

SCS models LFG recovery directly, eliminating the need to multiply LFG generation by an 
estimated recovery rate. The ultimate methane recovery rate (Lo) used as a model input 
parameter in the updated projections directly considers both methane generation and 
estimated recovery rate. 

The LFG recovery projection for the Landfill is shown in the attached Exhibits. SCS 
prepared its model using the following input parameters: 

X Refuse Filling History and Projections: Rumpke provided the total waste 
tonnage to SCS for the period 1997 through 2000 during the site visit. 
Rumpke also provided a projection of future waste receipts. Waste receipts for 
years prior to 1997 were documented in a Tier 2 Report that was prepared by 
SCS for Rumpke in 1998. The current projected annual waste receipt for this 
landfill is about 200,000 tons per year. SCS used the updated disposal tons 
provided by Rumpke for years 1997 through 2000 in our gas model. A level 
disposal rate of 200,000 tons per year was used for 2001 through the time all 
airspace in the landfill will be filled. Under the existing permit, airspace would 
be fully consumed around year 2010 and the landfill would close. A 
conversion factor of 1,500 pounds per cubic yard was used. 

LFG Decay Rate Constant (k): A k value of 0.065 yr” was used based on 
precipitation data (43 inches per year) for the area. 

Ultimate Methane Recovery Rate (Lo): An Lo value of 3,540 ft3/ton was 
used. This is also based on local average precipitation data. 

System Coverage: System coverage of 70 percent was used starting in 2005. 
This assumes that a fully operational gas collection system will be installed in 
year 2004, and that a portion of the landfill will not be influenced by the LFG 

X 

X 

X 
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system during operations. Upon the installation of a more comprehensive 
system at site closure, estimated system coverage increases to 90 percent. 
Future values assume that expansion and aggressive operations and 
maintenance (0k.M) of the system will be regularly undertaken. 

The reported landfill volume provided by Rumpke supports the tonnages used in the gas 
model. Given the gross cubic yards of waste in place as provided to SCS, the tons appear to 
be consistent with the waste density as provided by Rumpke. SCS typically uses a value of 
1,200 pounds per cubic yard for all waste density conversions. The use of 1,500 seems 
reasonable for this site based on previous densities achieved by Rumplte, but may cause the 
model to slightly over estimate future gas production if this density is not achieved by 
Rumpke in future years. 

Projected LFG recovery for the current waste receipt volumes in the existing permitted 
landfill is tabulated in Exhibit 1. A graph of the projected LFG recovery is included as 
Exhibit 2. Actual future gas recovery may be lower (or higher) depending on Rumpke’s 
future operating practices. 

The landfill gas model used by SCS Engineers is a first-order model, based on (and similar to) 
the US. Environmental Protection Agency (EPA) Landfill Gas Emissions Model 
(LandGEM). The model version developed by SCS Engineers calculates gas recovery or 
collection, not gas generation. The model uses input variables for methane generation 
poTmth.l (Lo) and annual gas genefation Eife (rc) %ha€ ‘have been developed specifically by 
SCS based on a data base of over 100 operational landfill gas collection systems. 

The estimated accuracy of the desktop model, based on information provided by the operators 
and others, assumptions and data used for the input parameters, and SCS past experience is 
approximately V20 percent. SCS estimates the model to achieve this level of accuracy about 
90 percent of the time over the next 10 years. 

This  recovery projection is based on our engineering judgment as of the date of this report. 
This report has been prepared in accordance with the care and skill generally exercised by 
reputable LFG professionals, under similar ckcumstances, in this or similar localities. No 
other warranty, express or implied, is made as to the professional opinions presented herein. 

Changes in the landfill property use and conditions (for example, variations in rainfall, water 
levels, landfill operations, final cover systems, or other factors) may affect future gas 
generation at the site. SCS does not guarantee the quantity or the quality of available landfill 
gas. While the projection includes gas generated from future landfill operations, it should be 
noted that the Kentucky Division of Waste Management (DWM) would be required to renew 
the landfill’s current operating permit prior to July 1,2003. 

This letter report has been prepared exclusively for the use of the East Kentucky Power 
Cooperative, Inc. No other party, known or unknown to SCS, is intended as a beneficiary of 
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this report or the information it contains. Third parties use this report at their own risk. SCS 
assumes no responsibility for the accuracy of information obtained from, or provided by, 
third-party sources. 

CONCLUSIONS 

Based on the data obtained and projections made for this site, SCS believes the Pendleton 
County Landfill may have some potential for a successful LFGTE facility. Currently, the site 
is not collecting its landfill gas on a regular basis but could be collecting good quantities of 
gas if an active gas collection system had been installed at the facility. The gas flow from an 
active gas collection system with 70 percent coverage, if installed in 2004, would generate a 

. gas flow of about 970 scfm by 2005. Please note,. however,.that there are curtenfly no plans 
to install an active gas collection system at this site and no regulatory requirements for the site 
to collect its landfill gas at this time. 

The above estimated gas flow of 970 scfm could support a gas-to-energy plant consisting of 
two or three CAT 3516 gensets (1.6 to 2.4 MW gross generating capacity). The proposed 
gas-to-energy plant would have sufficient gas by about the year 2008 to adequately operate a 
three-engine plant with an acceptable factor of safety. Gas flow to sustain three engines 
should last about 10 years (until about 2017) under the current permitted waste volume. With 
a landfill expansion to generate additional gas, the life of the gas-to-energy plant would 
increase, and probably result in a higher capacity plant. Another option to increase gas flow 

coverage greater than 70 percent. This is possible at this site, especially since some of the gas 
wells in Phase I1 could reach significant depths of 100 feet or more. The deeper waste mass 
and wells possible at this site will result in a more efficient gas collection system, and a 
greater radius of influence for the wells. 

. 

~ ' 

.a30v.e .cu~e.nt .estima.te-s .wod.&be to.install a mo~re~ag.gessii;e gas collection~.ystem.with 

Please contact either Gary Saylor or Jim Walsh at (513) 421-5353 if you have any questions 
regarding this report. 

Sincerely, 

Gary L. Saylor, P.E., L.S. 
Project Manager 
SCS ENGINEERS 

GLS/JW.rae 

James J. Walsh, P.E. 
Project Director 
SCS ENGINEERS 

Enc. 
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EXHIBIT 1 - LFG RECOVERY PROJECTION 
PENBLETON COUNTY LANDFILL - BUTLER, KENTUCKY 

LFG 
Retuse LFG Recovery System LFG Recoverv from I 

ASSUMED W A N E  CONTENT OF LFG 
SELECTED DECAY RATE CONSTANT 
SELECTED ULllMATE METHANE RECOVERY RATE 

50% 
0 065 
3,540 cu Wton 

Project No. 05201013 6 11/26/2001 



LFG Flow at 50% Methane (c - 
0 &? 0 

0 
0 0 
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