_~-330

Southeastern Regional Biomass Energy Program
Feasibility Study of
Wood-Fired Cogeneration

At A Wood Products
Industrial Park-Phase i

U R RS e VN B b
Administered For 98 e
The United States R
Department of Energy A

Tennessee Valley Authority
National Fertilizer and
Environmental Research Center
Biotechnical Research Department
Muscle Shoals, Alabama 35660

MASTER

DISTRIBUTION OF THIS DOCUMENT 18 UNLIAIED K




NOTICE

This report was prepared as an account of work sponsored by an agency of the United
States Government. Neither the United States Government nor any agency thereof, nor
any of their employees, makes any warranty, express or implied, or assumes any legal
liability or responsibility for the accuracy, completeness, or usefulness of any information,
apparatus, product, or process disclosed, or that its use would not infringe privately
owned rights. Reference herein to any specific commercial product, process, or service
by trade name, trademark, manufacturer, or otherwise, does not necessarily constitute
or imply its endorsement, recommendation or favoring by the United States Government
or any agency thereof. The views and opinions of authors expressed herein do not
necessarily state or reflect those of the United States Government or any agency thereof.




Portions of this document may be illegible
in electronic image products. Images are
produced from the best available original
document.




FEASIBILITY STUDY OF WOOD-FIRED
COGENERATION AT A WOOD PRODUCTS INDUSTRIAL PARK
BELINGTON, WV

Phase IT

Sandra K. Vasenda
Assistant Extension Specialist - Wood Energy
Appalachian Hardwood Center
West Virginia University
Morgantown, WV 26506-6125

Curt C. Hassler
Leader
Appalachian Hardwood Center
West Virginia University
Morgantown, WV 26506-6125

Submitted to:
John F. Herholdt
Manager
Fuel and Energy Office
Governor’s Office of Community and Industrial Development
Charleston, WV 25305

June, 1992




TABLE OF CONTENTS

ACKNOWLEDGEMENTS . ... i iitiiiiitiretoreesnseseassenssssasasncncsasesns vi

INTRODUCTION ........ccvvvunnn. et eeeea ettt ettt saaas 1
Cogeneration Technologies as Applied to Wood-Fired Systems ..................... 2
Topping and Bottoming Cycles ........c.oiiiiitiiiiiiiiiitiirinanencenaanas 3
WoodasaFuel ..... ..o it iiiteiteeerenesessnanonnss 4
Typesof Facilities .........ccitiiiiitiiiiiiiiieiiinarenenncnecsecaasconnas 4
Background .........cciiiiiiiiii it i it it ittt c et 5

Federal Regulations ..........cciuiiiiiieiiiiiiiiiiiiiiinnnnennnnns 5
State RegUIations . .. ..cvviiiiieiinrenrineeeiencnenncannnenonennnaas 6
Relationshipof QF to Utility .. ....oiiviiiiiiiiiiiiii it iiiiiietniennnnnnnn, 7
Cogeneration as Applied to Industrial Parks ........... e eeee ettt 7
Belington Industrial Park .........cciiiitiiiiiiiiii it 8
Phase I (SUMMATY) ... ...ciitiiiiiiriiiiiiniintnecneennococeaonacnanens 8
g -T2 12
Considerations for this Study and Assumptions Made ................cocoiiien.., 13

DATACOLLECTED .........ioviiiinnnnnnnes e ieeteee e et 15

Residue Production ........ ..ottt iiintieneneneneerensnannss 15
Belington Site ... ..ottt i i i i et i ittt et 15
Within 50-Mile Radiusof Belington . .........ciiiiiiiieiienenennen.. 16

Energy Usage . ..ivvitiiiiiiiiit ittt iiieertetareananonanaeaannsanenens 18
Electricity Consumption at the Belington Site ............. ... ..o i, 18
Thermal Consumption at the Belington Site . ......... ... ... oot 20

TECHNICAL/ECONOMICFEASIBILITY . . ..ottt it ii i iiieieereieiansennennannnns 21

Technical Feasibility ........cocouiiiiiiiiiniiiiiiit ittt iiienenrneaannns 21

Alternative 1. Plant sized to service companies only inside park. ............. 21
Sizing the SYstem ..ottt iiiireireecnroneneeneenanaans 21
Determining Amount of Waste to Meet Boiler Size .................. 22
System Selectionand Cost ..........ciiiiiiiiiiiennrniieannns 23
Alternative 1B, including RF kilns, new equipment .................. 29
Altemative 1C, exclude RF kilns, used equipment ................... 29
Alternative 1D, include RF kilns, used equipment ................... 29
Alternative 2. Plant Sized to Take Residue Within 25-and 50-Mile Radius. ..... 30
Sizingthe System ......... .. ittt i et 30
System Selection and Cost ...........ciiiiiiieitirteiaeitanans 31
Alternative 2A(50-mi) . . ...... . i i e 34
Alternatives 2B(25-mi and 50-mi), servicing companies inside park, used
CQUIPMENL . . . ittt ittt iiieieitecenetresenansasansans 35
Alternatives 2C(25-mi and 50-mi), selling power to the utility, new :
equipment ......... e ttceeteeestteacseesaensanaeresene 35
Alternatives 2D(25-mi and 50-mi), selling power to the utility, used
CQUIPMENL . ...ttt iitieervencoosocasesasecnancsasnanns 36
Alternative 3. Plant Sized forOne Company ..........ccovvviinnrnnnnnnn. 36
Sizingthe System ........ciiiiiiiiiiiiinrennnenoascessnsens 36

System Selection and Cost . .........cccveiiininnrnrenencsennanns 37




Alternatives 3B and 3C . ... ...t iierrrrrnecnncsoenonasennnnesas 38

Alternative 4. Send Request For Proposals to Potential Developers. .......... 39

Economic Feasibility .........c.cciiiuiiiiiiiiiiiiiiierinnenecacncncnnannns 40
Depreciation Methods ........coiiiiiiiiiiiiitiennnnrerneenennannens 40

Method Used to Calculate Cash Flow ..........ciitiniieiiiiiiinnnnnns 40

NetPresent Value Method . .......coiiiiiiiiiiiiiiiiii i it 41

ResSults o ...oviiiiiiiiiiiiiiiiitesseserecsosssaenssensseenscccans 4]

Alternative 1 ... ... ittt iiiiiiiieeieneeensonsonssnnecessass 57

Alternative 2 . .. ... ittt ittt ittt 57

Alternative 3 . ... .t it i i i ittt ittt 59
SOCIAL/REGULATORY FEASIBILITY . ..ottt ittt iiiietnesreensacecsonnsneannns 60
Social Feasibility ......civitiiuiiiiiiiiiiiiiiirieerensessnsnserearnccnnns 60
Regulatory Feasibility ..................... e tesarensnsenaanrraraetaarans 60
Environmental Regulations ..........c.coiuiitiiiiiiinienneneenenennnn 60

AlrTQuality ......iitiiiiiiiiiiiiititereteteanecnracenncaens 61

Water QUality .. ...cciiin ittt iiiinenneenncecaancceacnnanas 62

Emergency Planning and Community Rxght—to-Know ................. 62

PURPA Regulations .........ciiiiiiinniunecncooencnsenceseoensnnnas 64
IITERATURE CITED ...ttt i iiiiiiiieiieitniennesascnssocsosnsssssossancoanes 67




FIGURES

Figure 1a. Utility power plant withoug cogeneration ............civeiiienenenennnnnn. 1
Figure 1b. Heating/cooling plant without cogeneration ..........coiveieeriennnnennnnnnn 1
Figure 2. Cogeneration pOWer Plant. .........c.oeteuerneneesrescrnesnscaanasonnanns 1
Figure 3. Configuration of systems in a wood-fired cogenerationplant. .................... 3
Figure 4. Types of non-utility generation. ...........c.citieiiirinrrerneeesnenesannans 4
Figure 5. Location of Belington and TopographicMap. ..........ccetiiiiiiiinninnn... 9
Figure 6. BelingtonIndustrial Park. ...... ...ttt iiiiiiiiinnnn.. 10
Figure 7. Map of 25- and 50-mile radius surrounding Belington. ......................... 17

Figure 8. Air quality criteria for West Virginiacounties. .............. ... . .ciiiiiia... 63




TABLES

Table 1. Companiesincludedinstudy. ....... ..ot iinieinnnnnnns 11
Table 2. Conversion factorsused for report. . ......oiiiiiiiiiin it iiinennnnnnns 15
Table 3. -Residue availability within 50-mile radius of Belington. ......................... 18
Table 4. Energy profiles of all companiesinstudy. .........ccvieiiniiiiiiiiiiaan... 19
Table 5. Capital cost estimates for alternative 1a. ............coiiieuiiiiiiiiiiinnn.. A
Table 6. Estimation of construction cost based UpOR Percentages. .............coceeeauaa. 26
Table 7. Breakdown of labor cost for6employees. ..........coiiiiiiiiiiiiiininnn... 27
Table 8. Comparison of key costs for alternatives 1A-1D. ............ciiiiiiininnannn. 30
Table 9. Capital cost estimates for alternative 2A(25-mi). ........... ... ... i, 32
Table 10. Estimation of construction cost based upon percentages. .............cc.cuveue.. 33
Table 11. Breakdown of labor cost for 8 employees. . ........c.cciiiiiiiiiii i, 34
Table 12. Comparison of key costs for alternatives 2A-2D. .............ccooviuiinninn... 35
Table 13. Capital cost estimates foralternative 3A. ........cc.oiiiiiiinninrnnnnenns 38
Table 14(a-d). Cash flow projections for alternatives la-d. ...............coiiennn... 42-45
Table 15(a-d). Cash flow projections for alternatives 2a(25-mi)-2d(25-mi). .............. 46-49
Table 16(a-d). Cash flow projections for alternatives 2a(50-mi)-2d(50-mi). .............. 50-53
Table 17(a-d). Cash flow projections for alternatives 3a-C. ........cvvieieieienenenn. 54-56
Table 18. NPV for variations of alternative 1 using MARR 8%, 10%, and 12%. ............. 57
Table 19. Alternative 2 (25-mile radius): NPV at avoided cost rate $0. OISIkWh, avoided cost rate
' required for feasibility. .. ... ...ci i i i e 58
Table 20. Alternative 2 (50-mile radius): NPV at avoided cost rate $0.015/kWh, avoided cost rate
required for feasibility. . . ... ..ot i it e it 58

Table 21. Alternative 3: NPV and discounted payback periods (in years), MARR 8%, 10%, and
Bl it e i et i it e et i i, 59




APPENDICES

Appendix A. WV Code § 150-3-12, Cogeneration and Small Power Production. ........... Al-7
Appendix B. Request for proposals and companies receivingthe RFP. ................. B1-18




ACKNOWLEDGEMENTS

The preparation of this report was financially assisted through a grant administered by the U.S.
Department of Energy, Southeastern Regional Biomass Energy Program (SERBEP). The development
of an Energy Conservation Program was prepared as a cooperative effort with the West Virginia Fuel
and Energy Office, Governor’s Office of Community and Industrial Development.

Assistance with this study was also provided by a number of individuals and organizations.
Information about Barbour County and the City of Belington was provided by both Carol Urban and
Loring Phillips, County Assessor, who also provided a plat of the industrial park. Individual company
data was provided by each company included in the study; their cooperation in providing this data is
gratefully acknowledged. Manufacturers and developers of equipment also provided information,
~ especially Ed Brammer, Multitrade Group, Inc.; Lynn DiTullio, Ewing Power Systcms; Bud Halstead,
Industrial Boiler Co.; Bob McCarroll, Power Generating, Inc.; Tom Schreeg, Laidig Industrial Systems,;
and Neil Turner, Southern Engineering and Equipment Co.

In addition, Drs. Eric Johnson, Eric Steinhardt, and Mridul Gautam, Mechanical & Aerospace
Engineering, West Virginia University; and Ed Brammer, Multitrade Group, Inc. generously donated

their time to discuss cogeneration systems.




INTRODUCTION

Customarily, electricity is generated in a utility power plant while thefmal energy is generated in
a heating/cooling plant; the electricity produced at the power plant is transmitted to the heating/cooling
plant to power equipment, as shown in Figures 1a and 1b (30)1 These two separate systems waste vast
amounts of heat and result in individual efficiencies of about 35%.

Cogeneration is the sequential production of power (electrical or mechanical) and thermal energy
(process steam, hot/chilled water) from a single power source; the reject heat of one process is used as
input into the subsequent process (14,19). Cogeneration increases the efficiency of these stand-alone
systems by producing these two products sequentially at one location using a small additional amount of

fuel, rendering the system efficiency greater than 70% (2). Figure 2 illustrates a typical cogeneration

system (30).
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Figure 2. Cogeneration power plant.




A comparison between the energy requirements of two stand-alone plants versus one cogeneration
plant can be made to illustrate the energy savings. A stand-alone electric utility uses the equivalent of
1barrel of oil to prbducc 600 kWh of electricity, a stand alone steam-generating plant uses the equivalent
of approximately 2.25 barrels to produce 8,500 pounds of process steam; total fuel consumed is 3.25
barrels. A cogeneration plant would use about 2.75 barrels to produce both 600 kWh and 8,500 pounds
of steam resulting in a savings of 1/2 barrel of oil, or 15% (19).

Although a cogeneration system requires an initial outlay of capital, it can provide many long-
term financial benefits. Cogeneration provides savings to the user in the form of energy that would
otherwise need to be purchased from the utility. In addition, energy produced by cogeneration at the
site where it will be used provides the user with a certainty that cost of energy produced will remain
~ stable in the event of a utility rate increase. A cogeneration system also ensures tha‘t energy will be
provided in case of a utility outage.

Aside from financial benefits to the user, environmental benefits can also be realized in the form
of energy efficiency. In addition, if sources of energy such as geothermal, wind, solar, or biomass are

used in place of fossil fuels, less SO,, a contributor to global warming, is emitted (5).

Cogeneration Technologies as Applied to Wood-Fired Systems

Cogeneration plants have integrated equipment systems which convert energy in several different
steps. Wood-fired systems include fuel systems, energy conversion systerms, electrical generating systems,
and environmental systems. A fuel system transports and processes the wood from its original form to
the energy conversion system. The conversion system first converts the potential energy in the fuel to
thermal energy then into steam to be used by a mechanical process, space heating, or a process, such as
a dry kiln. This system also converts steam that is not ﬁscd into mechanical energy. The electrical

~ generating system then converts the mechanical energy into electrical energy. Figure 3 is a configuration

of a typical cogeneration plant showing these systems (33).
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Figure 3. Configuration of systems in a wood-fired cogeneration plant.

Topping and Bottomin cles

Cogeneration facilities have two basic cycles: topping and bottoming. In a topping cycle,
electricity is the primary product; the reject heat is used as process steam for kiln drying, water heating,
or space heatingf/cooling. In a bottoming cycle, high temperature steam is produced first for such
processes as steel furnaces, glass kilns or aluminum furnaces; electricity is produced from the heat
remaining in the steam after the process heat requirements are met (19,7). Even though this distinction
exists, the system is most often referred to by the type of turbine used. Topping-cycle systems, used more
often than bottoming-cycles, employ steam turbines, open-cycle and closed-cycle gas turbines, combined
gas turbines/steam turbfnes, and diesel engine systems. Bottoming-cycle cogeneration technologies
include steam turbines, gas turbines, and Rankine-cycle turbines. Steam turbines are the primary systems
for cogenerating electricity and process steam (19,24).

Of the cogeneration technologies, only the steam turbine, closed-cycle gas turbine, and Stirling

engine can be fired directly with wood fuel. Closed-cycle gas turbines are not commercially available in

the U.S. but are widely used in Europe (19).




Wood as a Fuel
Wood residue (one form of biomass) is gaining favor as an alternative renewable energy; however,
in West Virginia, §vood as an energy source is substantially underutilized (1). Currently, wood energy
makes up almost half of all domestic renewable energy sources, contributing an estimated 7,500 MW of

capacity (25).

Types of Facilities
Cogeneration is a term often used in reference to various types of facilities. A cogeneration
facility is one type of system that can be included under the general category of non-utility generation

(NUG). Figure 4 shows the categories of facilities included under non-utility generation.
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Figure a. Types of non-utility generation.

Non-utility gencxfation encompasses systems that generate electricity and are less than 50% utility
owned. Included under NUGs are qualifying facilities (QFs) and non-qualifying facilities (Non-QFs)
(18). Both cogeneration and small power production facilities are qualifying facilities; these will be
discussed further in the next section. |

Independent power production facilities (IPPs) and self-generation are included under non-
qualifying facilities. Independent power producers are not restricted by the same criteria as QFs (sizé
limitations, cogeneration requirements, and fuel constraints). However, an IPP is restricted under the

regulatory limitations of the Public Utility Holding Company Act of 1935 (PUHCA), which limits the




organizatiohal structure and business practices of an IPP.! An IPP is also subject to state regulation and
its transactions come under the jurisdiction of the Federal Energy Regulatory Commission (FERC). The
number of IPPs is increasing in areas where independent power production is welcome, especially where
utilities are interested in obtaining over 50% ownership (prohibited under PURPA) (28).
Non-qualifying self-generation is on-site power production at a commercial or industrial facility
with all the electric output being used internally; in this case, thermal energy may or may not be
produced. There is a degree of overlap in Figure 4 in that self-generation may be not only a non-
qualifying facility, but some cogeneration and SPP’s may also be considered self-generation qualifying

facilities (18).

Bac und
Federal Regulations

Decentralized energy systems have been employed by companies since the turn of the last century.
In 1900, over 59% of total U.S. electrical generation capacity was located at industrial sites (22).
However, beginning in the 1930’s, improved economics of electric power generation, transmission and
distribution, along with availability of inexpensive fuel, and regulatory barriers and constraints,
contributed to the decline of onsite generation and cogeneration (7). By 1977, industrial self generation
and cogeneration accounted for only 4% of total U.S. generation of electricity (27).

The 1973 Arab oil embargo prompted significant changes to the system of centralized generation
of electricity. This led to the passage of the National Energy Act (NEA) of 1978, which attempted to
resolve the economic and regulatory constraints to the use of cogeneration by industry. Specific to

cogeneration in the NEA was the Public Utilities Regulatory Policies Act (PURPA). The intent of

! A controlling general partner of an IPP owning or controlling 10% or more of the voting
securities of an electric utility would require that the IPP be classified as a holding company and
therefore subject to PUHCA. Those companies registered under PUHCA experience restrictive
financial and operational requirements.




PURPA was to encourage the development of cogeneration and small power production facilities without
adversely affecting consumers of electricity who were not cogenerators (4).
Fundamental to PURPA are Sections 201 and 210. Section 201 distinguished between small

power production (SPP) and cogeneration facilities as follows:

A "small power production facility’ means a facility which (i)

produces electric energy solely by the use, as a primary energy source,
of biomass, waste, renewable resources, or any combination thereof;
and (ii) has a power production capacity which, together with any
other facilities located at the same site (as determined by the
Commission), is not greater than 80 megawatts."(35)

A "cogeneration_facility’ means a facility which produces
electric energy, and steam or forms of useful energy (such as heat)
which are used for industrial, commercial, heating, or cooling

purposes."(36)
Either SPP’s or cogeneration facilities can be qualifying facilities (QFs), as specified in Section
~ 210. Application to become a QF is obtained through the FERC, which is also in charge of enforcing
PURPA. Three criteria (an operating standard, an efficiency standard, and ownership criteria) must be
met before a facility can become a QF and thereby receive the benefits as specified by PURPA.

The operating standard reqﬁires that a new topping cycle facility produce at least 5% of the total
energy output as useful thermal energy. The efficiency standard (applicable only if oil or gas is used)
requires that the annual power produced plus half the useful thermal energy must be at least 42.5% of
the total energy input. The ownership criteria limits electric utility (or electric utility holding company)
ownership to less than 50% (10).

State Regulations

Title 150, Legislative Rule, Public Service Commission § 150-3-12, "Cogeneration and small power
production” contains State of West Virginia rules and regulations for these facilities; this section of the
State of WV Agencies Rules and Regulations is attached as Appendix A.

The criteria of a public utility is found in WV Code § 24-2-1:

"The test as to whether a person, firm or corporation is a public
utility is the dedication or holding out, either express or implied that




such person firm or corporation is engaged in the business of
supplying his or its product or services to the public as a class or any
part of such public as distinguished from services to only particular
individuals. ..."

Relationship of QF to Utility

As defined by PURPA, utilities pay the avoided cost rate for power sold to them by a QF.
Avoided cost is what a utility would pay to produce that energy, and consists of a capacity credit and a
fuel credit. Capacity credit is paid by utilities that need capacity while fuel credit is paid by all utilities,
whether they need capacity or not. An IPP is an electric wholesale generator which is permitted under
thc Federal Power Act to charge market-based rates for the electricity generated (28).

Relationships between QF’s and their local utilities differ throughout the country. Each utility
calculates its own avoided cost rate. Some utilities that currently need, or anticipate a need for capacity
have created subsidiaries to help finance cogeneration projects and actively seek new projects to help
them meet capacity increases. Utilities that do not presently need or anticipate a need for additional
capacity do not pay capabity credit.

Under PURPA, a utility must purchase excess power produced by a cogenerator within its area.
However, if the utility does not require this power and the utility agrees, power may be wheeled to a
neighboring utility; these types of agreements are common in the industry. No utility is forced to wheel.
However, if a cogenerator is not 2 QF, then any agreement made between them and the utility is outside

the scope of the FERC regulations (35).

Cogeneration as Applied to Industrial Parks

Although created primarily for individual users, cogeneration may also be applied to industrial
parks (20). An advantage of this arrangement is that there is less impact on the power-generating system

if one company changes its energy requirement or fuel supply. However, disadvantages include increased




cost due to inclusion of different companies in the system and unresolved regulatory issues regarding
cogeneration servicing a multi-company entity, such as an industrial park.
| Belington Industrial Park

The Belington Industrial Park was selectedA for this study because it exhibits three key criteria
which make cogeneration an attractive option: 1) some companies generate wood residue which may be
used as fuel; 2) the dry kilns consume process steam on a 24-hour basis; and 3) the companies may be
better able to combine equity to attract potential investors of a cogeneration system than a single
company would.

The topographic map of Belington, along with its location in West Virginia is shown in Figure
S. The 74-acre Belington Industrial Park is located approximately 1.5 miles south of Belington in
7 Barbour County, WV (Figure 6). All the companies in the park are either prirhary or secondary wood
products firms. Three groups of companies were included in this study (Phase IT) (Table 1): Group 1
comprised all companies presently located inside the park (# 1-7), Group 2 is made up of two companies
presently constructing their plants in the park (#8,9), and Group 3 is an unoccupied building that
presently houses two unused radiofrequency (RF) kilns (#10).

Water is available from the Tygart River approximately 2 miles from the plant. The City of
Belington has a pumping capacity of 432,000 gallons/24 hours, with an excess capacity of 375,000
gallons/day. The sewage system in Belington has no excess capacity, but the town of Junior, located 2

miles south of Belington has excess capacity.

Phase I (Summary)?

The objective of Phase I was to utilize the wood residue produced in the industrial park. For

Phase I, which was completed in February, 1991, data was- collected from each company regarding the

References to Phase I will be made throughout this report. The entire Phase I report is
available from the Appalachian Hardwood Center upon request.

8




Figure 5. Location of Belington and Topographic Map.
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Table 1. Companies included in study.

COMPANY NAME TYPE OF OPERATION
Group 1 Presently Inside Park
1. Coastal Lumber Co. Lumber Treating
2. Bel-Bar Dry Kiln Steam Dry Kiln
3. Ware Planing Mill Planing Mill
4. Ware Sawmill Sawmill
5. Ricottilli Fencing of WV Rustic Fence Mfg.
6. Talbott Lumber Co. \ Concentration Yard
7. B & B Lumber Co. Sawmill
Group 2 Future Inside Park
‘8. Shears & Son Lumber Sawmill
9. Abenaki Timber Corp. Steam Dry Kiln

Group 3 Potential Companies
10. 2 Radiofrequency Kilns

amount and characteristic of residue generated, and quantity and cost of electricity and natural gas usage.
~ Amount of residue generated by all companies included in the study (including-rcsidue which currently
has a market value) was estimated at 161 tons/day, of which approximately 97% is above 40% moisture
content (wet basis). Size of facility was based upon amount of residue generated and determined to be
2.5 MW. Developers of similar cogeneration projects and manufacturers of equipment were contacted
to determine approximate costs associated with this project. Capital cost was estimated to be
approximately $4.3 Million, and annual operation/maintenance cost was estimated to be $421,642 for the
first 5 years, and $501,993 thereafter, taking into consideration availability of free fuel. Savings of
electricity and natural gas was estimated at $179,513 and $381,163, respectively. Avoided cost rate and
MARR were altered in a cash flow analysis. Feasibility at a 4-year discounted payback period with NPV
of $5,439,203 based upon a 20-year investment period, was realized at 10% MARR and an avoided cost
rate of $0.05023.

Phase I relied on fevénue (in the form of avoided cost) from the electric utility to offset the
relatively high capital cost of a new plant. The published évoided cost rate of Monongahela Power Co.
is $0.015/kWh for off-peak and $0.01502/kWh for peak (16). Since this avoided cost rate is well below

$0.05023, Phase I concluded that it was not feasible to construct a new cogeneration plant which would

11




burn 161 tons of wood residue generated inside and nearby the park. In addition, the 2.5 MW

cogeneration plant does not meet economies of scale as well as a plant in the 5-15 MW range.

Phase 11

Phase II explored four alternatives to the one examined in Phase I with feasibility analyses
performed for each one. These were developed based upon feedback received from engineers,
manufacturers and developers with experience in cogeneration systems. For each alternative, only wood
residue from industrial processes is considered as fuel. As it is not known at this time whether one
cogeneration facility can service electricity to more than one company, alternative 1 was included. Used
equipment refers to a turbine/generator only. Alternatives for Phase II were:

1. A plant sized to service all companies in the park;

Excluding RF kilns, new equipment;
Including RF kilns, new equipment;

Excluding RF kilns, used equipment;
Including RF kilns, used equipment.

an o

2. A plant sized to take in additional residue produced within a 25- and 50-mile radius

surrounding Belington (excluding RF kilns for all options);

a.  Servicing companies only within park: using new equipment, considering both
savings and revenue:
1)  Within 25-mile radius;
2)  Within 50-mile radius;

b.  Servicing companies only within park: using used equipment, considering both
savings and revenue:
1)  Within 25-mile radius;
2)  Within 50-mile radius;

c.  Selling power only to the utility: using new equipment, considering only revenue:
1)  Within 25-mile radius;
2)  Within 50-mile radius;

d.  Selling power only to the utility: using used equipment, considering only revenue:
1)  Within 25-mile radius;
2)  Within 50-mile radius.

3.  Three possible examples of one system sized to meet the steam demands of the steam
user(s) and supply electricity to only one company:
a.  Bel-Bar using steam and electricity;
b.  Abenaki using steam and electricity;
c.  Radiofrequency kilns using electricity and selling steam to Bel-Bar.
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4. Request for proposals sent to 90 developers of biomass energy projects to determine what
would be most suitable for the site.

Considerations for this Study and Assumptions Made

Data was collected on amount of residue produced and amount of energy consumed. Based upon
this data, the feasibility was determined. Two components of feasibility are considered in this study:
technical/economic and social/regulatory. Technical/economic feasibility takes into account the
specialized needs of the site using the data collected. Considerations of this component of the analysis
include data collected at the site, such as amount, type and cost of fuel available; energy usage pattern(s);
energy requirements of the user; and type of system already in place. Based upon this data, equipment
size and type, cost of equipment, cost of annual operatioh/maintenance, savings and/or revenue was
~ determined. After the technical information was obtained, economic feasibility; specifically net present
value of the investment, was calculated.

Social/regulatory feasibility takes into consideration the impact that the cogeneration plant will
have on the users and the .surrounding community, and whether it will be accépted by the community.
Regulatory feasibility includes the incorporation and interpretation of PURPA regulations, and
compliance with federal and state building and environmental regulations. All these considerations were
examined as accurately as possible for both Phase I and Phase . |

With these aspects in mind, the following general and specific tasks were performed:

Data Collected:

1. Characteristic and amount of wood residue available for fuel from wood products
companies were examined;
2. An energy profile for each company of maximum, average, and annual use based upon

energy bills was defined (during Phase I).

Technical/Economic Feasibility:

1. Size of systems for each alternative were estimated;

2. Configurations of appropriate systems were determined;

3. Approximate capital and operating costs, along with savings and revenue were
determined; and

4. Cash flow analyses based upon approximate costs and revenues (if applicable) were
calculated.
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Social/Regulatory Feasibility:

1. Sentiments of park tenants, community and surrounding wood products industry were
examined;

2. Applicable Federal and State rules, regulations, and laws pertaining to cogeneration at
this location were researched.

It was necessary to make assumptions regarding residue production, energy consumed, equipment
selected, and pertaining to the cash flow analysis as follows:

Residue production:

All wood residue used is considered 50% moisture content (wet basis);
Approximately 2.5 Ibs. of steam are produced per 1b. of residue;

One van (trailer) holds 20 tons of wet residue.

Of all residue available from outside the park, only 80% of available sawdust is
considered as fuel for this study;

U=

Energy consumption:
(Assumptions are shown in Energy Usage section).

Equipment and operations:

The plant would operate 8,400 hrs.fyr.;

Boiler is sized to operate at maximum continuous rating;

Used turbine/generator obtained for 10% cost of new (17);

Maintenance of new equipment is calculated at 5% for the first 5 years, and 7.5%
thereafter (33);

Maintenance of used equipment is calculated at 7.5% (of the cost of new equipment)
for the first S years and 10% thereafter (33);

el S 5

b

Cash flow analysis:

1. The cogeneration plant would be funded entirely by state tax-free industrial revenue
bonds (IRBs) and one annual payment of IRBs at an interest rate of 8%;
2. No inflation rate is considered because a) the rate will fluctuate over the 20-year

period, making any rate chosen invalid, and b) an inflation rate tends to increase
larger amounts by a greater percentage than smaller amounts;

Feasibility would be achieved with a discounted payback period of four years (the
same criteria used by most companies to evaluate a cogeneration investment);
Plant life is 20 years; '

State tax rate is 9.6%, Federal tax rate is 34%;

Minimum acceptable rate of return (MARR) is 8%, 10%, and 12%;

Project losses cannot be applied to another business component of the company
owning the cogeneration plant.

w

Noawne
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DATA COLLECTED

Table 2 shows a list of conversion factors used in this report. For Phase I, data was collected on
residue production and energy consumption of only the companies within the industrial park; this data
was used for Phase II. For Phase 1, addition_al data was collected on residue production from wood
products companies within a 50-mile radius of Belington. First, residue production will be discussed, then
energy consumption.

Table 2. Conversion factors used for report.

1 Thousand Cubic Feet (MCF) = 1,040,000 Btu
1 therm = 100,000 Btu

1 decatherm = 10 therm

1 Ib. of steam = 970 Btu

1 Kilowatt hour (kWh) = 3,413 Btu

1 megawatt (MW) = 1,000 kilowatts
1 horsepower = 0.7457 kW

Residue Production

Wood residue from sawmill operations is the only type of fuel considered for this study. Residue
is generated as bark, sawdust, shavings, chips, and slabs. The amount of residue available was obtained
from estimates provided by sawmills and secondary wood products manufacturers generating residue.
Amounts were given in ions/day, or vans/day.

Belington Site

At the present time, all residue produced at Belington is either disposed of off-site or stored on-
site, none is used to create energy. Sawdust is either hauled to a local charcoal manufacturer, or other
small manufacturer, or burned in wood-fired boilers; sawdust has the lowest economic value of all wood
residue. Bark is hauled to several mulch plants, and chips are hauled to several paper companies located
outside of West Virginia. Slabs which are not hogged are often sold as firewood. The distance to haul

residue is often quite far in this mostly-rural area, and little, if any money is made on the sale of residue.
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Phase I determined that one hundred and sixty-one tons of residue per day is produced by all the
companies in and surrounding the industrial park. For Phase II, however, it is assumed that 120 tons will
be made available for the facility; this amount does not take into account chips and bark produced in the
immediate vicinity of the industrial park because these have an acceptable value in other markets.

Within 50-Mile Radius of Beiington

Data on wood residue production was collected from sawmills and secondary wood products
companies within a 50-mile radius of Belington, as illustrated in Figure 7. Often, the distance is much
greater than what is measured because the roads are quite twisting.

Although data was collected on exact moisture content of the residue within the industrial park
for Phase I, it was not possible to collect this same data for all the additional companies included in
~ Phase II. Table 3 is 2 summary of residue availability in this area excluding amounts used in wood-fired
boilers. Individual amounts and company names are confidential. Only sawdust, bark and chips are
considered in Table 3 because it was thought that shavings and slabs would be minimal.

Table 3 shows the amounts available from three different areas: the immediate Belington area,
the area within a 25-mile radius (data collected from both sawmills and secondary companies), and the
area between a 25-and 50-mile radius (data collected from sawmills only). Data from sawmills only was
obtained from the 25-to 50-mile radius because it is likely that smaller secondary industries outside a 25-
mile radius would not have enough residue to economically haul such an extended distance.

Residue availability was obtained by calling each company and asking the following
questions: 1) How much (sawdust, bark, chips) are generated in tons/day?; and 2) What becomes of

these residues?




Figure 7. Map of 25- and 50-mile radius surrounding Belington.
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Table 3. Residue availability within 50-mile radius of Belington.

Tons/Day
Between 25-
Type of Residuef Belington area  Within 25-miles and 50-miles Total
Sawdust 80 190 287 527
Bark 40 183 288 511
Chips : 30 193 , 497 720
Total 150 566 1,072 1,758
Energy Usage

Electric and natural gas bills were analyzed to determine approximate peak, average and annual
energy usage for each company. Two years of bills were requested from companies in Group 1 that
covered 1989-1990. Energy data for companies in Group 2 was estimated from conversations with owners
regarding anticipated energy requirements. Group 3 data was obtained from the previous owner of the
radiofrequency kilns and covers only 1989. |

An approximation of energy usage for each company is shown in Table 4. This table was
produced without consideration of seasonal changes in energy usage because energy usage is limited by
the market for wood products, which is somewhat unpredictable.

Electricity Consumpti;)n at the Belington Site

Electricity consumption is shown in columns 2-5. Columns 2 and 3 show two different values for
peak electrical demand. The peak demand in Column 2 represents the total of all equipment
horsepower, while the peak demand in column 3 represents the highest demand shown on any electric
bill; column 3 is considered a more accurate representation of demand.

Monthly bills (or estimations of monthly usage if bills were not available) were totalled to obtain
a rough estimation of annual kWh used. This rough determination of annual consumption was used to
obtain an accurate representation of average (col. 4) and annual (col. 5) kWh used.

Using the rough calculation for kWhyyear, col. 4 was determined as follows:

kWh_kth year xmonth
hour year month hours
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Table 4. Energy profiles of all companies in study.




Hours/month depended upon the type of business and was calculated to be:

168 (plants/offices open 8 hours/day x 21 days/mo. = 168), or
128 (plants/offices during holiday weeks in July & Nov. when open 8 hrs./day x 16 days/mo.).

Based upon the number obtained in column 4, column 5 was calculated using two different
methods based upon company usage of electricity:

1. Companies expected to use electricity 2000 hrsfyr (# 1,3,4,5,6,7.8):

a. Assume that peak kW occurs for 2, 15-min. periods/day (1/16 of an 8-hour day
or 125 hours/year);

b. Assume that average kWh/h occurs 7.5 hours/day (15/16 of an 8-hour day or
1,875 hoursfyear);

c. Therefore annual kWh = (peak kW x 125 hrs./yr)+(avg. kWh/h x 1,875 hrs./yr.);

2. Companies expected to use electricity 8400 hrsfyr (# 2,9,10):

a. Assume that peak kW occurs for 1, 15-minute period/week (12.5 hrs.fyr.);

b. Assume that average kWh/h occurs 8,387.5 hrs.fyr.;

c. Therefore annual kWh = (peak kW x 12.5)+(avg.kWh/h x 8,387 hrs./yr.).
Thermal Consumption at the Belington Site |

Although it could not be determined what portion of gas was used for heating/cooling just by
examining gas bills, it is assumed that gas usage for dry kilns is used primarily as process steam.

It was more difficult to calculate thermal consumption than electricity consumption, as bills to
be used as a basis were difficult to obtain. Thermal data is shown in columns 6-8. Peak mmBtu/hour
(column 6) was obtained by determining the month which had the highest gas consumption, then dividing
the total amount for that month by the number of days the company operated that month.

Average mmBtu/hour (col. 7) was calculated the same way as average kWh/hour by:

Hours/month was calculated to be:

MMBu _ MMBmx year month
hour year month hour

732 (for the steam kilns operating 24 hours/day x 30.5 days/mo.),
168 (for offices open 8 hours/day x 21 days/mo.), or
128 (for offices during holiday weeks in July & Nov. when open 8 hours/day x 16 days/mo.).

Annual mmBtu (column 8) was obtained by totalling all Btu consumed during one year and

multiplying by either 2,000 or 8,750 hours/year.




TECHNICAL/ECONOMIC FEASIBILITY

It is difficult to determine exact equipment and equipment sizes required at this point. Costs are
also site-specific. The reader is reminded that use of general cost infon;xation is limited; the more costly
equipment required is normally customized and the price for this equipment will be unique (33).

Capital cost estimates for equipment were provided by developers and by equipment
manufacturers based upon preliminary descriptions of this project; no on-site visits were conducted.
Percentages of capital cost to be allocated to insurahce, operation/maintenance, and engineering were,
in some cases provided by developers of similar projects and, in other cases are general industry rules-of-
thumb. The four major alternatives will be discussed in the order listed in the introduction. First,

technical feasibility will be discussed for the first case in each alternative, then economic feasibility.

Technical Feasibility
Alternative 1. Plant sized to service companies only inside park.

The alternatives are:

a. Excluding RF kilns, new equipment;

b. Include RF kilns, new equipment;

c. Exclude RF kilns, used equipment;

d. Include RF kilns, used equipment.

Alternative, 1A, which excludes the RF kilns and considers all new equipment is the one featured
for discussion; changes made to consider alternatives B-D are discussed in the sections entitled
"Alternative 1B, "Alternative 1C", and "Alternative 1D", which follow.

Sizing the System

From Table 4, column 2, maximum electric demand for Groups 1 and 2 is 806.5 kW. A

condensing turbine was selected for this alternative to maximize production of electricity; a non-

condensing turbine would produce electricity based upon steam usage, which is low. The amount of

steam required by the kilns can be diverted to them. The single stage condensing turbine/generator that
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should effectively meet this demand is approximately 800 kW. The amount of steam needed to generate
1 kW from a pressure drop from 250 psi at the boiler to 15 psig at the dry kiln is 41 pounds/hour, at 50%
efficiency. Thercfbre, the amount of steam necessary to meet this generator capacity is:

800 kW x 41 lbs. of steam per hour/kW = 32,800 Ibs. of steam./hr.

The boiler capacity required is: |

32,800 Ibs. of steam x 970 Btu/lb. of steam = 31,816,000 Btu
31,816,000 Btu / 33,475 Btu/BHP = 950 BHP

Determining Amount of Waste to Meet Boiler Size
The amount of waste required per week to meet this boiler capacity can be divided between 1)
peak periods of 40 hours/week when the demand for electricity and process steam are at maximum and
2) non-peak periods of 128 hours/week when the demand for electricity is low but process steam is still
~ needed. The demand to meet steam process only can be determined from Table 4, col. 7 as 9.95
mmBtu/hour (10,257 Ibs. of steam per hour):
1. Peak periods
31,816,000 Btu/hr. / 0.662 combustion efficiency = 48,060,423 Btu/hr.
48,060,423 Btu/hr. / 3,000 Btu/lb. = 16,020 1bs. of residue/hr.
16,020 Ibs. of residue x 40 hrs./week = 640,800 lbs. of residue/week
640,800 Ibs. of residue/week / 2,000 Ibs./ton = 320 tons/week
2. Non-peak periods:
10,257 1bs. of steam x 970 Btu/lb. of steam = 9,949,290 Btu/hr.
9,949,290 Btu/hr. / 0.662 combustion efficiency = 15,029,139 Btu/hr.
15,029,139 Btu/hr. / 3,000 Btu/lb. = 5,010 Ibs. of residue/hr.
5,010 Ibs. of residue x 128 hrs./week = 641,280 Ibs. of residue/week
641,280 Ibs. of residue/week / 2,000 Ibs./ton = 321 tons/week
The total amount of residue required is then 641 tons/week (320 + 321). Since only 500

tons/week is generated within and nearby the park that would be made available at no charge, there

would be 150 tons per week that would have to be purchased.




System Selection and Cost
A summary of equipment items, start-up and dpcrating costs follow. Table 5 shows the list of
all capital costs for Alternative 1a.
Project Cost (Equipment)
Fuel Storage and Handling - The density of green sawdust is approximately 20 Ibs./ft* (32). Since
the plant wﬂl use approximately 641 tons/week, it is estimated that a cement slab 5,000 ft* could
store 600 tons of residue, which is more than 5 days of fuel, packed té an average height of 12
feet:

12’ x 5,000 ft? x 20 Ibs. of residue per ft* = 1,200,000 Ibs. of residue
1,200,000 1bs. / 2,000 1bs./ton = 600 tons

This amount of residue is produced by the companies within and surrounding the park.
Since all the companies that have residue also own their own vans, they can continue to blow the
residue into their vans, then drive to the site where they will be unloaded. A truck dump (60’
x 20’) and scale will be needed to unload vans that are not self-unloading. About 5 vans/day will
unload at the site. A hogger will be required to size the bark and slabs; these will need to be
separated at the mills prior to arriving at the site.

Boiler - One 975 BHP spreader stoker, with combination watertube furnace and multi-pass

firetube boiler, is able to handle wet fuel and can quickly change firing rates. The boiler system
includes metering system and all controls.

Steam_Turbine/Generator - An 800 kW single-stage condensing turbine/generator with inlet
pressure of 250 psig and outlet pressure of 15 psig is considered for this system. This system
includes turbine controls, synchronous generator, pressure lubrication system and water
condenser.

Cooling Tower - A cooling tower is installed in all condensing systems to dissipate the heat

produced by the condenser. This system will include cooling water pump, piping and valves.




Table 5. Capital cost estimates for alternative 1a.

Equipment Item Cost Total Cost
Site prep & concrete 60,000
Belt conveyer 40,000
Truck dumper, conveyers 135,000
Hogger 50,000
Installation 110,000
Total Fuel Storage and Handling 395,000
Boiler 387,500
Metering bin, controls, vaives, pumps 25,000
Installation : 287.500
Total Boiler System ' 700,000
Condensing Turbine/Generator 170,000
Controls, relays, switchgear, piping, valves, pumps ‘ 60,000
Installation 95.000
Total Turbine/Generator : 325,000
Cooling Tower , 75,000
Pumps, piping, valves 40,000
Installation 65.000
Total Cooling Tower 180,000
Piping 271,900
Installation 200,900 ‘
Total Piping to Steam Dry Kilns 472,800
Equipment 150,000
Installation 75,000
Total Cyclone Collector 225,000
Foundation 22,500
Interior mechanics (plumbing,gas) 15,000
Excavation and site prep. 22,500
Fees _ 7,500
Construction of Building 75,000
Permits 7.500
Total Plant 150,000
Engineering 137,868
Project Management 68,934
Contingency 229,780
Construction Insurance 22,978
Construction Financing 137,868
Total Construction Cost ' 597,428
Legal Fees 75,000
Interconnection 60,000
Permits ' 50,000
TOTAIL CAPITAL COST 3230228
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Piping to Steam Dry Kilns - Steam lines will carry the extraction steam from the cogeneration
plant to both dry kiln companies. This piping will be above ground and insulated. Throttle
pressure is 250 psig (saturated) and exhaust pressure is 15 psig. It is anticipated that 6 in.
Schedule 80 pipe will be required.

Bel-Bar Dry Kiln is approximately 0.5 miles and Abenaki Timber will be approximately
0.125 miles from a possible location of the cogeneration plant. Total length of piping required
is 0.625 miles (0.500 + 0.125), or 3,300 feet. Cost is estimated at $143/ft. (23).
Pollution Control - Since the park is located in a rural county and not a PSD Class I area (see
Figure 8 at the end of this report), it is anticipated that a mechanical collector, such as a
multitube cyclone will be adequate to meet air quality reqﬁircments. Because this emissions
control device has a relatively low efficiency, several cyclones might need. to be operated in series
to remove finer particies. This type of pollution control system will reduce particulates to levels
of 0.1-0.5 Ib./MMBtu, acceptable for most areas.

Project Costs (Plant) |
Structure - It is estimated that a building approximately 75’ x 40’ , with an eave of 30’ will be
adequate. From contact with construction companies, it is estimated that the cost will be
approximately $150,000. This includes the possibility of excess excavation, since the potential site
for the plant is on hilly terrain.
Project Costs (Start-Up)

Construction - Additional project costs that a developer would encounter need to be considered.
These can be calculated as a percentage of total plant and equipment as shown in Table 6:
Land - It is estimated that approximately ten acres will be required. It is assumed that land will
be made available for the project by the Barbour Cdunty Development Authority free-of-charge.
Legal Fees - Legal fees are difficult to anticipate, but an"estimation is made based upon similar

projects.




Table 6. Estimation of construction cost based upon percentages.

Engineering $2,297,800 x0.06 = 3137,868
Project Management x003 = 68,934
Contingency x0.10 = 229,780
Construction Insurance x001 = 22,978
Construction Financing x0.06 = 137,868
TOTAL $507.428

Interconnection - The electric utility will need to be satisfied that the electricity generated by the
facility will by in synchronization to their own, to prevent outages. This represents the cost of
inspection by the utility to ensure compatibility.
Permits - Permits include site preparation, filing fees, and environmental compliance.
Savings
The two primary benefits from a cogeneration plant are savings of electricity and process steam
that would otherwise need to be purchased from the utility, and rcvcnué from the sale of excess
electricity to the utility. Since revenue is not being considered in this alternative, only savings will
be calculated.
Process Steam - Savings of thermal energy is based upon the assumption that all energy can be
obtained from the cogeneration facility. The cost of natural gas for industrial use in West
Virginia is approximately $2.00/MCF (9). Estimated annual Btu consumption for both dry kiln
companies is 77,000 mmBtu (50,750 mmBtu Bel-Bar+26,250 mmBtu Abenaki). Annual savings
in natural gas is $148,077 (77,000 mmBtu x (1,000,000 MCF/1,040,000 Btu) x $2.00/MCF).
Elcctridt_v_ - To determine savings, annual kWh was multiplied by $0.05/kWh. Therefore, savings
for all companies excluding the RF kilns is caiculated to be 2,045,834 kWh x $0.05/kWh =
$102,292. Savings including the RF kilns is calculated to be $201,004 (4,020,088 kWh x
$0.05/kWh). Total savings is then $148,077 + $102,292 = $250,369 ($349,081 for the R/F kilns).
Operating Costs (Fixed) |

Labor - Wood fuel systems generally experience higher operating costs than non-biomass systems

because of reduced levels of automation and increased personnel requirements (32). Since the
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cogeneration plant will operate 24-hours/day, one operator will need to be on-site during all three
shifts. Two additional operators, possibly people already working nearby, will be needed to
operate the plant during the weekends. The weekday operators might also work weekends, so
that weekend operators would not have to work two shifts in a row. If no person is hired to
specifically do maintenance (this study assumes no extra maintenance personnel), operators will
need to be trained in maintenance. A plant manager will oversee the operators and wood
handlers and a part-time secretary will handle the paperwork. Table 7 shows the breakdown of
labor; only the values for direct and indirect cost are shown on the cash flow projections in the
Economic Feasibility section.

Table 7. Breakdown of labor cost for 6 employees.

Labor ‘Hourly Wage Hours/Yr. Annual Wage
Operators (3) $9.00 2,000 $54,000
Wood Handler (1) 7.50 2,000 15,000
Plant Manager (1) 11.50 2,080 23,920
Secretary (1) 5.00 1,000 5,000
TOTAL Annual Wages v $97,920
Fringe Benefits @ 10% 9,792
Direct TOTAL Wages + Benefits $107,712
Worker’s Compensation $97,920 x 0.0333 3,260
Unemployment Insurance $40,000 x 0.027 1,080
Liability Insurance $25 x $98 2,450
Social Security Matching $97,920 x 0.060 5.875
Indirect TOTAL Compensation, Insurance, Matching $12,665

TOTAL Wages, Compensation, Matching $120.377

Operation and Maintenance - The plant will require regular maintenance on all items of
equipment, in addition to building maintenance. It is reasonable to expect that maintenance will
cost about 5% of original equipment (less instailation) cost during the first three to five years,
then increase to 7.5% thereafter (33). Cost of equipment less installation is $1,465,400.
Therefore, during the first five years @ 5%, maintenance cost will be approximately $73,220
(81,465,400 x 0.05) while after the fifth year, it wili be $109,830 ($1,465,400 x 0.075).

Insurance (11) - Although insurance on building and equipment may vary, equipment insurance

can be estimated to be approximately $1.50 per $100 of equipment cost. Since cost of equipment
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less installation is $1,465,400, annual insurance cost is estimated to be $21,966 annually.
Insurance on buildings can range from $2.50 - $3.00 per $100 of building cost. The average of
$2.75 will be used for this study; therefore, insurance for the $150,000 building is estimated to be
$4,125 annually. Total insurance is $21,966 + $4,125 = $26,091.
Miscellaneous - In addition, money must be set aside for items that will be needed during the
year, such as parts, computer equipment, contingency, office supplies, etc. This study assumes
$10,000 for parts, $6,000 for supplies, and $15,000 for contingency.

Operating Costs (Variable)
Water - Water is used to cool the condenser; most of the water is recirculatt;d and what is not
is dissipated by the cooling tower. A water-cooled, direct combustion facility uses an average of
490 to 550 GPM (gallons/minute); however, most of it is recirculated (6). From conversations
with developers of similar projects, it is estimated that a likely amount of consumption is
approximately 164,000 gallons/month. Based upon water rates obtained for the city of Belington,
it is anticipated that cost of water will be approximately $168.05/month, or $2,017 annually.
Electricity - A standby charge will need to be paid to the electric utility to remain connected with
them; this charge is estimated to be $28,000 annually.
Chemicals - For wood combustion plants, chemicals are required to treat water that is used to
transport boiler ash. Dry wood ash is not toxic, but the solution of ash when combined with
water is corrosive (2). Although this wastewater may be discharged directly into the sewer system,
the water is sometimes pretreated prior to discharge. The cost, which is estimated from a similar
project, is approximately $14,600.
Ash disposal - Ash left over after combustion could be given away or hauled to a landfill (ash is
considered valuable, especially by gardeners). It i§ estimated that for a plant this size, about 3
tons of ash will be produced/week. With a tipping fee of approximately $20/ton, about $3,120 will

be spent on ash disposal annually (3 tons/week x $20/ton x 52 weeks/year).
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Alternative 1B, including RF kilns, new equipment

Capital and operating cost differences between alternatives la-1d are shown in Table 8. To
include the radiofrequency kilns, turbine size increased to 1,200 kW ($425,000) and boiler size increased
to 1300 BHP ($910,000). The increase in equipment costs consequently increased construction cost to
$678,028, as this cost is calculated as a percentage of equipment cost. Therefore, total capital cost
increased to $3,620,828. |

Annual operating costs that are tied in to capital costs, such as maintenance and insurance,
increased. Maintenance for the first five years was $82,821 and $124,232 thereafter. Insurance increased
to $28,971. Savings increased from $102,292 to $201,004 as the radiofrequency kilns consume a great
deal of electricity (nearly double of the rest of thé park). There was still ample fuel available from the

~ companies within and surrounding the park for a plant of this size.

Alternative 1C, exclude RF kilns, used equipment

Alternative 1C takes into account a used turbine/generator. A used turbine is estimated to be
50% of original cost; other equipment is often custom-made and rarely purchased used. Cost of the
turbine/generator was $162,500. This decrease in capital cost decreased construction cost to $521,378;
a consequence of using percentages to calculate construction cost. Total capital cost was then $2,861,678.
Annual maintenance cost for used equipment is difficult to predict (17), but was calculated to be 5% for
the first five years (of the cost of new equipment) + 20% the cost of the used equipment; thereafter, it

was 7.5% the cost of new equipment and 20% cost of used equipment. Insurance was $22,986.

Alternative 1D, include RF Kkilns, used equipment
Cost of used turbine/generator was estimated at $212,500. This subsequently decreased
construction cost to $622,778 and total capital cost was estimated at $3,353,078. Maintenance for the

first five years was $97,533, and $135,184 thereafter. Insurance was estimated to be $24,911.
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Table 8. Comparison of key costs for alternatives 1A-1D.
e Capital Coste————--- Operating Cost:
e Maintenance-—— 7

Turbine/ Total Total > 5
Boiler Generator Construction Total |Insurance First 5 yrs After 5yrs FirstSyrs  yrs

1A $700,000 $325,000 $597,428 $3,230,2281 $26,091 §73,220 $109,830 $353,026 $389,636
1B 910,000 425,000 678,028 3,620,828 | 28971 82,821 124232 365,507 406918
1C 700,000 162,500 555,178 3,025478| 24366 84,470 118205 362,551 396,286
1D 910,000 212,500 622,718 3,353,078 | 26,716 97,533 135,184 377,963 415,614

Alternative 2. Plant Sized to Take Residue Within 25-and 50-Mile Radius.

The radiofrequency kilns are excluded for all options. The alternatives are:

a) Servicing companies within park, new equipment, savings and revenue;

b) Servicing companies within park, used equipment, savings and revenue;

¢) Selling all power, new equipment;

d) Selling all power, used equipment.

For these four alternatives, analysis was performed for both 25-mile versus 50-mile radius.
Alternative 2A(25-mi), which includes servicing companies within the park, selling excess to the utility,
new equipment, and within a 25-mile radius is the alternative featured for discussion; changes made to
alternatives B-D are discussed in the section Alternatives 2B-2D, which follows.

Sizing the System

While alternative 1 based system size upon energy demand, alternative 2 based system size on
amount of waste wood available. Only sawdust was considered from companies outside Belington, as this
waste has the least valué and could be made available at a cost less than what might be paid for bark or
chips. The amount of waste available for fuel was determined by adding the amount of waste that might
be hauled to Belington (from within a 25- and 50-mile radius) to the 100 tons/day already produced
there.

The amount of waste available was calculated from Table 3. Approximately 190 tons/day of
sawdust is generated from within a 25-mile radius of Belington. An additional 287 tons/day is generated

from between 25- and 50-miles. Assuming that only 80% of this sawdust could be made available to the

plant, an additional 152 tons/day (190 x 0.80) and 230 tons/day (287 x 0.80) are considered. Therefore,
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adding in the 120 tons/day from the Belington area, 272 tons/day (120 + 152) is available from within
25-miles, and 502 tons (120 + 152 + 230) is available from within 50-miles.

Boiler size based upon 272 tons/day was determined to be:

272 tons/day x 5 days/week = 1,360 tons/week

1,360 tons/week / 7 days/week = 194.3 tons/day

194.3 tons/day x 2,000 Ibs./ton = 388,600 Ibs./day

388,600 Ibs./day / 24 hrs./day = 16,192 lbs./hr.

16,192 Ibs./hr. x 2.5 Ibs. of steam/1b. of wood = 40,480 lbs. of steam
40,480 Ibs. of steam / 34.5 = 1173 BHP

The single-stage non-condensing turbine/generator size can be calculated:
40,480 Ibs. of steam/hr. / (41 kW/1,000 Ibs. of steam) = 1 MW

System Selection and Cost
The plant for alternative 2 was configured identically to alternative 1. All costs were the same,
- except for the addition of fuel cost. Table 9 shows the estimated capital costs for 2A(25-mi).
Project Costs (Start-Up)
Land, legal fees, interconnection, and permits did not change in cost.
Construction - Increased, in equipment cost increased construction oosf by the amounts shown
in Table 10.
Project Cost (Equipment)
Fuel storage and handling, boiler, steam turbine/generator, cooling tower, and cyclone collector
increased in size, therefore cost increased. Piping to both dry kilns remained the same distance.
Project Costs (Plant)
Structure - It is estimated that a larger building will be needed, including the possibility of excess
excavation, since the potential site for the plant is on hilly terrain.
Interconnection Costs - Under PURPA requirements, it is the responsibility of the cogeneration
plant to pay for any services the utility would have to provide in order for the plant to connect
with it. Even though theré is ample residue so that the users might possibly become self-

sufficient from the electric utility, it is wise to remain connected to the utility, which would
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Table 9. Capital cost estimates for alternative 2A(25-mi).

Equipment

Site prep & concrete
Belt conveyer
Truck dumper, conveyers
Hogger
Installation

Total Fuel Storage and Handling
Boiler

Metering bin, controls, valves, pumps
Installation

Total Boiler System
Condensing Turbine/Generator
Controls, relays, switchgear, piping, valves, pumps
Installation

Total Turbine/Generator
Cooling Tower
Pumps, piping, valves
Installation

Total Cooling Tower
Piping
Installation

Total Piping to Steam Dry Kilns
Equipment
Installation

Total Cyclone Collector
Foundation
Interior mechanics (plumbing,gas)
Excavation and site prep.
Fees :
Construction of Building
Permits |

Total Plant
Engineering
Project Management
Contingency
Construction Insurance
Construction Financing

Total Project Cost
Legal Fees
Interconnection
Permits

~LQTAI CAPITAL COST

Item Cost

75,000
50,000
135,000
50,000
150,000

420,000
25,000
390,000

500,000
50,000
200,000

400,000
50,000
150,000

271,900
200,900

170,000
85,000

27,500
25,000
25,000
10,000
90,000

2,500

169,968
84,984
283,280
28,328
169,968

Total Cost

835,000

255,000

185,000

736,528
75,000
150,000
30,000




Table 10. Estimation of construction cost based upon percentages.

Engineenng 32,832,800 x0.U06 = 3169,568
Project Management x0.03 = 84,984
Contingency x0.10 = 283,280
Construction Insurance x001 = 28,328
Construction Financing x0.06 = 169,968
TOTAL 736,528

provide power during times of maintenance and outages at the cogeneration plant.
Interconnection costs include relays and circuit breakers for the connection, transformers

to match incoming lines, and extension, if necessary, to connect the plant with the utility lines (6).

To accurately determine the cost of connection, a site visit by the utility will be required, since

the cost depends on the proximity of the plant to the kV line that would support the expected

amount of power from the plant. From conversations with the electric utility, it was estimated

that a system of this size would require cither a 138 kV line, or possibly only a 23 kV line (if the

23 kV line has the ability to handle the excess power) (§5,2).

Savings and Revenue

Savings - Process Steam - Same as alternative 1 ($148,077); would include both dry kilns.

Savings - Electricity - Again, calculated the same as for altemnative 1, $102,292.

Revenue - Electricity - Revenue is calculated by determining annual production of electricity then

subtracting from it the number of kWh used on-site. The total annual electric production of a

1.0 MW plant is 1,000 kW/h x 8,400 hrs.fyr. = 8,400,000 KWAT.

Operating Costs (Fixed)

Labor - Two laborers (one operator and one wood handler) were added for alternative 2, bringing

the total to 8; these are shown in Table 11.

Operation and Maintenance - Cost of equipment less installation is $1,781,900. Therefore, during

the first five years, maintenance cost will be approximately $89,095 and after the fifth year

$133,642.

Insurance - Equipment and building insurance totalled to $31,816.
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Table 11. Breakdown of labor cost for 8 employees.

Labor Hourly Wage Hours/Yr. Annual Wage
Operators (4) $9.00 2,000 $72,000
Wood Handlers (2) 7.50 2,000 30,000
Plant Manager (1) 11.50 2,080 23,920
Secretary (1) 5.00 1,000 5.000
TOTAL Annual Wages $130,920
Fringe Benefits @ 10% 13,092
Direct TOTAL Wages + Benefits $144,012
Worker’s Compensation $130,920 x 0.033 4,360
Unemployment Insurance $40,000 x 0.027 1,080
Liability Insurance $25 x $98 2,450
Social Security Matching ~ $130,920 x 0.060 1.855
Indirect TOTAL Compensation, Insurance, Matching $15,745

TOTAL Wages, Compensation, Matching $159.757

Fuel - Cost of fuel that the plant will have to purchase within a 25-mile radius is designated as

$7.00/ton. Therefore, annual cost of fuel is ($7.00 x 152 tons x 250 days) = $266,000.

Miscellaneous - The same amount for miscellaneous cost is assumed for this alternative.
Operating Costs (Variable)

The same amounts for water, standby charge, chemicals, and ash disposal are assumed.

Alternative 2A(50-mi)

Comparisons between alternative 2A(25-mi) and the rest of the alternatives associated with #2
are shown in Table 12. A larger plant (estimated 6 MW) could be constructed with the additional
residue obtained from a radius of 50-miles, as nearing economies of scale. There were differences of
capital and operating costs, and revenue between 2A(25-mi) and 2A(50-mi). The increase in plant size
increased both capital and operating costs, but not proportionally. Increase in boiler and

turbine/generator costs had the greatest effect on capital cost.




Table 12. Comparison of key costs for alternatives 2A-2D.
ereeee—eeeCapital Coffeermmeereeees Operasing Cos:

seenene Maintenance-———
Total First Total > 5

Boiler T/G Construction Total Insurance FirtSyrs AfierSyrs Syrs yrs

ZA(25-mi)
2C(25-mi) § 835,000 § 600000 $ 736528 $4,029328  $31.316 $89095  $1335643 $ 625405 S 677452
2A(50-mi)

2C(S0-mi) 1,500,000 1,700,000 1088828 5,757,128 51,785 153,595 230393 1,112374 1,141,434
2B(25-mi)

2D(25-mi) 835000 300,000 658528 3,651,328 28,366 117,595 156393 650455 689252
2B(50-mi)

2D(50-mi) 1,500,000 850,000 1008228 5368528 42,035 241,095 301643 1,190,124 1250671

Items affected by the increase in capital cost were operation & maintenance ($153,595, $230,393)
and insurance ($51,785). Fuel increased to $668,500 ((152 tons + 230 tons) x $7/ton x 250 days/yr.).

Revenue increased to $725,312 from $259,112, as annual production of a 6 MW plant is
- 50,400,000 kWh/yr ((50,400,000 kWh - 2,045,834 kWh (RF kilns)) x $0.015). However, fuel requirements
are not proportional to the size of the cogeneration plant and tend to decrease for larger-scale plants.
A plant that uses 108,800 tons/yr. of wood residue can support a generator of S MW (2); at 125,500
tons/yr., this plant will be sized at approximately 6 MW.?
Alternatives 2B(25-mi and 50-mi), servicing companies inside park, used equipment

Used equipment again reduced the cost of a turbine/generator from $1,700,000 to $850,000. This
decreased project cost to $658,528 (25-mi) and $1,008,228 (S0-mi). Total capital cost decreased to
$3,651,328 and $5,368,528 for 25-mile and 50-mile, respectively. Total operating cost was $650,455 (25-
mi) and $1,190,124 (50-mi); the increase from the 50-mile radius was due to the increase in cost of fuel.
Alternatives 2C(25-mi and 50-mi), selling power to the utility, new equipment

Capital and operating costs for alternatives 2C correspond to 2A. Since there is no savings, all

50,400,000 kWh are soid to the utility, generating $756,000.

* Wood Power Inc.,a 6 MW plant currently operating in Idaho uses 80,000 tons of fuel/yr. and
operates 8,000 hrs.
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Alternatives 2D(25-mi and 50-mi), selling power to the utility, used equipment

Alternative 2D corresponds to 2B except that all power is sold, generating $756,000.

Alternative 3. Plant Sized for One Company

An alternative to a large-scale system servicing the companies in the park is a small-sized system
to service either one company for both steam and electricity, or one company for electricity and run
steam lines to a dry kiln. A plant that is downsized to meet the energy requirements of one user would
lower the capital and operating costs (i.e., using labor already available), and avoid the problem of selling
electricity back to the utility.

Based upon electricity and steam us;'-xge of the companies within the park, three likely alternatives
were developed. Two are designed solely for the two dry kiln companies. However, since the system for
Bel-Bar dry kiln company will generate more electricity than they require, a third alternative was

developed. The alternatives are:

a. Bel-Bar using steam and electricity;
b. Abenaki using steam and electricity;
c. RF kilns using electricity and selling steam to Bel-Bar;

Only alternative (a) will be discussed; the others will be discussed in terms of variations to

alternative 3A.

Sizing the System

A backpressure turbine/generator was considered with a pressure drop of 125 psig to 15 psig, or
58 pounds of steam to generate 1 kW of electricity, at 50% efficiency. Therefore, size of the system
would depend upon the amount of steam Bel-Bar uses. From Table 4, it was estimated from monthly
gas bills that Bel-Bar uses 5.8 mmBtu/hr. on the average. Therefore, 9,131 tons/yr. is required to supply

this amount of steam to Bel-Bar, and 103 kW could be generated from a system this size.
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5.8 mmBtu/hour / 970 Btu/lb. of steam = 5,979 Ibs. of steam/hr.
5,979 1bs. / 2.75 lbs. steam / Ib. of waste = 2,174 1bs. of waste/hr.
2,174 bs/hr. x 8,400 hrs/yr. = 9,131 tons of waste required/yr.
5.8 mmBtu/hour / 33,475 Baw/BHP = 173 BHP
5,979 Ibs. of steam/hr. / 58 turbine steaming rate = 103 kW/hr.
System Selection and Cost
Project Cost (Equipment, Plant, Start-Up) )

Capital costs for alternative 3a are shown in Table 13. Since Bel-Bar presently uses
natural gas to heat their kilns and has no boiler on-site, a wood-fired boiler must be purchased
($170,000 includes installation). The cost of a fuel storage and handling system is estimated to
be $40,000. The cost of a 105 kW turbine/generator is estimated to be about $145,000 (includes
installation). However, since they need less electricity than they can .producc, they will only
require an 80 kW turbine/generator, which is estimated to cost about $120,000. Additional
amounts for piping are estimated to be $10,000.

An additional building might be constructed to house the boiler and turbine/generator.
This study will assume an extra building constructed at a cost of $23,750. It is estimated that
permitting and paperwork will total to approximately $5,000.

Therefore, total capital cost is estimated at $393,750.

Savings
Process Steam - If Bel-Bar is able to save money on all their process steam, the savings will
amount to $105,560 (52,780 MCF x $2.00/MCF).
Electricity - It is possible for Bel-Bar to save all of their electricity, as this system is able to
produce 865,200 kW/yr (103 kW x 8,400 hrs/yr.). Since they only need 662,235 kWh/yr, they can
save (662,235 kWh/yrx $0.05/kW) $33,112 annually.

Operating Costs
Operating costs were estimated using the same percentages as were used for the previous

alternatives.
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Table 13. Capital cost estimates for alternative 3A.

Equipment Item Cost Total Cost

Site prep & concrete 7,500

Belt conveyer 11,000

Hogger 5,000

Installation 16,500
Total Fuel Storage and Handling 40,000

Boiler 85,000

Metering bin, controls, valves, pumps 5,000

Installation 80,000
Total Boiler System . 170,000

Turbine/Generator 60,000

Controls, relays, switchgear, piping, valves, pumps 15,000

Installation 45.000
Total Turbine/Generator 120,000
Piping 10,000
Building : 23,750
Permits 5,000
TOTAIL CAPITAI COST 393 750

Operation and Maintenance - Cost is estimated at $17,000 for the first five years and $25,500
thereafter, at 5% and 7.5% respectively.

Insurance - Using the same percentages as before, insurance cost is calculated as $5,100.
Parts - Parts are calculated at 0.01 of equipment cost or $3,400.

Fuel and Labor - We are assuming that fuel is free (there is ample fuel from the industrial park

area), and that no extra personnel for maintenance need to be hired.

Alternatives 3B and 3C

Alternative 3B is similar to 3A; data for Abenaki was substituted and the system was downsized,
accordingly. Total equipment cost decreased to $165,000, while the cost of building and permits
remained the same. Therefore, total capital cost became $193,750. Savings of process steam was $54,600
and electricity $19,707, based upon a 65 kW turbine. Operation/maintenance was $8,250 ($12,375),

insurance $2,475, and parts $1,650.
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Alternative 3C included a boiler and turbine/generator in an existing building, and running steam
lines to Bel-Bar Dry Kiln. The cost of the boiler and turbine/generator would be the same as that of 3A,
$330,000. The cost of piping, while only $10,000 for 3A, is increased to $144,400 for this option (800 ft.
x $143/ft.). Total capital cost was $484,400. Operation/maintenance is $23,470, insurance is $7,041 and

parts/contingency is $4,694.

Alternative 4. Send Request For Proposals to Potential Developers.

The request for proposals (RFP) is 2 summary of this project along with information on all the
data collected. This RFP was reviewed by Bill Willis and John F. Herholdt of the West Virginia Fuel
and Energy Office; David Warner, West Virginia Economic Development Authority; _Lynette Woda, WV
Governor’s Office of Community and Industrial Development; Dave Stephens;on, SERBEP; and the
tenants of the Belington Industrial Park. All comments received were incorporated into the document
and the RFP was sent to 90 developers and owners/operators of biomass energy projects on April 6, 1992.
The list of recipients was obtained from an industry directory (15) and from a list provided by SERBEP.

All responses must be postrmarked by June 30, 1992. At that time, a task force will have been
formed consisting of representatives from the Fuel and Energy Office, Appalachian Hardwood Center,
Barbour County Development Authority, and the Belington Industrial Park who will review any responses
received to the RFP.

The RFP, along with the list of all the developers/owners and operators of biomass cogeneration

projects is in Appendix B.
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Economic Feasibility
Economic analysis incorporates the data collected on capital costs, operating costs, and savings
and/or revenue, to produce a discounted cash flow for the 20-year estimated life of the project which is
_used to determine project feasibility.
Depreciation Methods
Biomass property which is also a qualifying small power production facility within the meaning
of section 3(17)(c) of the Federal Power Act, is classified for depreciation purposes in Section 48(1)(15)
of the Internal Revenue Code (12). Depreciation was taken on two classes of items: 1) equipment, and
2) business start-up costs. Depreciation was taken on the building as nonresidential real property.
Biomass equipment was depreciated using 5-year MACRS (modified accelerated cost recovery

- system) 200% declining balance with a half-year convention. The depreciation schedule is:

Year Rate
1 20.00%
2 32.00%
3 19.20%
4 11.52%
5 11.52%
6 5.76%

The building is considered nonresidential real property and is depreciated over 31.5 years using
a straight-line method.

Permitting and légal fees, along with project cost are considered business start-up expenses and
can be amortized for not less than 60 months; an amortization period of 60 months was chosen for this
project.

Method Used to Calculate Cash Flow
Cash flow was calculated by the following procedure:
1. Savings andfor Revenue - Operating Cost - Depreciation (Equipment + Building + Start-
Up) - Loan Payment (Interest) = Earnings Before Income Taxes;
2. If there is a net operating loss (NOL), the loss may be carried back 3 years, or carried

forward 15 years. NOL is subtracted from income before Federal taxes to determine
taxable income for that year);
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3. Earnings After NOL - State Income Tax = Earnings After State Tax;
4. Eamings After State Tax - Federal Income Tax = Eamnings After Taxes;
5. Earnings After Taxes + Depreciation (Equipment + Building + Start-Up) + - Loan
Payment (Principal) = Net Cash Flow;
6. Net Cash Flow x MARR = Present Value of Cash Flow;
7. Net present value calculated (next section).
Net Present Value Method

A discounted cash flow technique is used to account for the annual inflows and outflows and
takes into consideration the time value of money. The technique used for this analysis is the net present

value method (discounted payback period). The formula for calculating net present value (NPV) of cash

ﬂqw is:
N Y i
NPV=E I_-CI
=1 (1+i)

where:

t = the year under consideration (1,2,...10);

Y, = the net cash flow for year t (cash outflow - cash inflow);
i = the minimum acceptable rate of return (MARR);

N = the life of the project;

CI = total capital investment.

This method finds the present value of the expected net cash flows of an investment, discounted
at the cost of capital, and subtracts from it the initial cost outlay of the project. If the net present value
is positive, the project is acceptable, if negative, the project should be rejected (34). The cost of capital
is the minimum acceptable rate of return (MARR) the investor will accept for a project.

Results

Tables 14-17 show the 20-year cash flow projections for all alternatives at MARR of 10%; these
table also contain breakdowns of operating costs. The cash flow projection tables that correspond to
each alternative discussed are: alternative 1 (Table 14), alternative 2 (Tables 15-16), and alternative 3

(Table 17). These projections were performed for each alternative using 8%, 10%, and 12% MARR;
10% MARR is included in this report.
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ALTERNATIVE 1A:
Excude R/F Kias; New Equipmont
MARR = 10%
20-Ysar Loan Intorest Rate = 1 3
Year
Project Cost:
TOTAL Equipment
TOTAL Plamt
TOTAL Stantwp
TOTAL Cupital Cost

Swdags:
Natussl Ges for Process Steam

Electricity
TOTAL Savings

Fbwd Contz:

Costingency
TOTAL PFizxad Costs
Varlable Conis:
Water
Blectricisy
Chemicals for Water Treatment
Ash Disposal
TOTAL Variable Costs
TOTAL Operating Coms (Fixed & Vasiabic)

{(Net Saviags + Reveauc)-Openatiag Cost
(Depreciation Equipment)
{Deprocistion Bullding)

(Deprecintion Stast-wp)
(Losa Payment - Intcrest)
Eamiap before Income Taxes
If (Net Operstiag Low)
Eamaiags afies NOL
(Less Suate Income Taxes)

Earniags before Fedenal Taxes
(Loss Federal Income Taxes)
Eamisgs after Taxes
(Deprecintion Equipment)
{(Depreciation Bulldiag)
(Depreciation Suri-sp)
Loas Psyment - Principal
Net Cash Flow
PVIF @ 10%
Presest Value of Cash Flow
Net Prescat Value

|

|

Initial 1 2 3 ‘ $ 6 7 : 9
2,297,800
150,000
782,428
3,230,228
143,077 148,077 148,077 148,077 148,077 148,077 148,077 148,077 148,077
102,292 102292 102292 102202 102292 102297 102292 102292 102,292
250,369 250365 250369 250,369 250369 250369 250369 250360 250,389
107,12 109,712 10012 W02 W02 100712 10092 012 100712
12,666 12,666 12,666 12,666 12,666 12,666 12,666 12:666 12,656
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0 0 ° 0 0 0 0 0 0
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6,000 6,000 6,000 6,000 6,000 6,000 6,000 6,000 6.000
15,000 15,000 15000 15000 15,000 15,000 15,000 15000 15000
305209 305289 305289 305289 3052890 341,899 341899 341,899 341,899
2,017 2,017 2017 2.017 2017 2,017 2017 2017 2.017
28,000 28,000 28,000 28,000 28,000 28,000 28,000 28,000 28,000
14,600 14,600 14,600 14,600 14,600 14,600 14,600 14,600 14,600
3,120 3,120 3,120 3,120 3,120 3120 3,120 3,120 3,120
9,37 41,737 4a.137 a7 0,737 42037 an o797 a7
353,026 353026 353026 353026 353026 389636 389636 389636 389636
(102657)  (102657) (10265T) (102657) (102657) (139.267) (139267) (139267) (L39.267) -
@59,560)  (735296) (M1IT)  (6470T)  (264707)  (132353)
(4.762) (4,762) (4.762) (4.762) (4,762) (4.762) (4.762) (4.762) *.762)
(156.436)  (156486) (156,486)  (156.436)  (156,486)
(@57876)  (252772)  (246.673)  (240,086) (232973)  (225.290)  (216952) (208.031)  (198.353)
OS1361) (L2S1973)  (951.756) (168.69T)  (T61,584)  (SOL6TZ) (361,022) (352060)  (342383)
[ [/] 0 [1] [ 0 1] 0 (1]
0 1] 0 0 0 [} 0 (1} 0
[} 0 4] 0 0 0 0 0 0
0 [1] 0 0 /] 0 [ [} [1]
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(70,587) (6234  (32333)  (38.920)  (96034) (103,716)  (112.014) (120975)  (130.653)
@LI2Y)  (431,663)  (431,664) (431.663) (431.664) (463273) (468.273) (468.273)  (468.273)
0.90% 0.826 0.752 0.683 0.621 0.564 0.513 0467 0.424
O91.928)  (3S6ME) (26.316)  (294.832)  (268.030)  (264328)  (240.298)  (218.453)  (I98.5%4)
3.847,412)
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1930) (320.643) (308.450) (295.284) (2BLO%) (265.706) (49.119) (231.206) (211860)  (190.966)  (165.400)
4.762 462 4762 4762 762 4762 4762 4762 4362 4762 4762
1106) (I1S23%4) (164.585) (171.752) (191973) (07.330) (23917) (241.829) (26L176)  (282070)  (304.636)
274)  (468274)  (463273)  (463.274) (A63307T) (463.273)  (463.274)  (468273)  (463.274)  (468.273)  (463.274)
03286 035 0319 029 0263 0239 0218 0.198 0.18 0164 0.149
S40)  (164,127) (149.206) (135642) (123.320) (11Z101) (I1.910)  (JL64S)  (84223)  (16.566)  (69.606)

(A



ALTERNATIVE 1B:

Inchede R/ Kilm; Now Bguipment
MARR = 10% '
20-Year Loas Intcrest Rate = %
' Year lnitial 1 2 3 4 s 6 7 ] 9
Froject Costs
TOTAL Equipment 260,800
TOTAL Plamt 150,000
TOTAL Stast-up 863,028
TOTAL Capital Cost 3,620,828
Saviags:
Natural Ges for Process Sicam 148,077 148,077 148,077 148.077 148,077 148,07 143,077 148,077 148,077
Elearicky 201,004 201,004 201,004 201,004 201004 201004 201004 201,004 201,004
TOTAL Swiagp 349,081 349,081 349,081 349,081 349,081 349,081 349,081 349,081 349,081
Openting Cost:
Fined Cons:
Labor
Direct 107,712 107,712 107.712 107,712 102,712 107,712 102.712 107,712 102,112
Iadirecs 12,666 12,666 12,666 12.666 12,666 12,666 12,666 12,666 12.666
Opention & Maistenance 82,821 82,821 82,821 82,821 82,821 124,232 124,232 124,232 124232
Issurance 2891 2,971 28,971 2897 295M 289M 29M 8.9M 2m
Fuel $4,600 54,600 54,600 54,600 54,600 54,600 54,600 54,600 54,600
Property Tax 0 0 0 (] 0 0 0 0 0
Parts 10,000 10,000 10,000 10,000 10,000 10,000 10,000 10,000 10,003
Supplics 6,000 6,000 6,000 6,000 6.000 6,000 6,000 6,000 6,00)
Comtingency 15,000 15,000 15,000 15,000 15,000 15,000 15,000 15,000 15,000
TOTAL Finod Costs n1m 312,770 317,770 1770 312,770 359,181 359,181 359,181 359,181
Variable Costs:
Water 017 2.017 2017 2617 2,017 2017 2,017 2017 2017
Electsicity 28,000 28,000 28,000 28,000 28,000 28,000 28,000 28,000 28,000
Chemicals for Water Trestment 14,600 14,600 14,600 14,600 14,600 14,600 14,600 14,600 14,600
Ash Disposal 3,120 3.120 3120 3120 3.120 3120 3,120 3,120 ERY. ]
TOTAL Variable Costs 417137 4117 41.737 41,737 41,131 41,131 41,131 47,737 a1
TOTAL Opemtiag Costs (Find & Variable) 365507 365,507 365,507 365,507 365,507 406,918 406,918 406.918 406,913
(Net Saviags + Revesus)-Opemting Cost (16,426) (16.426)  (16,426)  (16426)  (16,426)  (57.836)  (57.836)  (51.836)  (57.836)
(Depreciation Equipmest) (521,560) (334,496)  (500,698) (300419) (300,419) (150.209)
(Depreciation Buildiag) (4,762) (4.762) (4.762) (4.762) (4,762) (4.762) (4.762) (4.762) (4.762)
(Depreciation Stan-up) (172,606) (172,606) (172606)  (172,606)  (172,606)
(Loas Payment - Interest) (289.059)  (223337) (276,501) (269.117)  (261.144) (252.532) (243.231)  (233.186)  (222.3})
Eamings before lacome Tance (1.004,412) (1,311,626) (970,992) (763.329) (755.356) (465.339) (305.829) (295.785)  (284.937)
If (Net Operating Loss)
Earniags afict NOL 0 -0 0 0 0 [ 0 0 6
(Less State Income Taxes) 0 0 0 0 (4 0 0 0 0
Eamiags before Fedeml Taxcs 0 0 0 0 0 0 0 0 0
(Less Federal Income Taxes) 0 0 0 0 0 (] 0 [ 0
Earaisgs after Taxes (1.004412) (1.311,626) (970.992) (763,329) (755.356) (465339) (305829) (295.785) (284.937)
(Deprociation Equipment) 521,560 834,496 500,698 300,419 300,419 150,209
(Deprociation Buildiag) 4,762 4,762 4,262 4,962 4,762 4,762 4,762 4,762 4,761
(Depreciation Stast-ep) 172,606 172,606 172,606 172,606 172,606
Loaa Payment - Priacipel (79.123) (35.452)  (92.289)  (99.672) (107.646) (116.258) (125558) (135.603) (146.451)
Net Cash Flow (384.607)  (385.215) (385216) (385215) (IBS.216)  (426,626) (426.626) (426.626)  (426.626)
PVIF @ 10% 0.909 0826 0.751 0.683 0.621 0.564 0513 0.467 0.42¢
Presest Vadee of Cash Flow (349.643)  (318.360) (289.419) (263.107)  (239.189) (240.819) (218.926) (199.024)  (180.931)
Net Present Value . (3.442.385)
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148077 148077 8077 - 148077 148077  M3OT7 148077  M8O0TT .

201,004 201,004 201006 201004 201,004 2301004 201,004 201,004 g

349081 349081 349081 349081 349081 349,081 349,081 345,081 ny,

g

=

o

109712 0972 02 102 am2 10072 10RT2 m2 02wz g

12,666 12,666 12,666 12,666 12,666 12,666 12.666 12.666 12.666 12666

124232 14232 124232 124,232 124232 124232 126232 1232 14232 1u22 T

M 3.9m 289mM 289 28,971 289M 297 »m 2m 2m°

54600 54600 54600 54600 54600 54600 54600 54600 54600 54,600 o

0 0 0 (] () 0 0 0 (1 [

10,000 10,000 10,000 10,000 10,000 16,000 10,000 10,000 10,000 10,000
6,000 6,000 6.000 6,000 6.000 6,000 6,000 6.000 6.000 6,000
15,000 15,000 15,000 15,000 15,000 15,000 15,000 15,000 15,000 15,000
359,181 359,181 359,181 359181 359,181 359181 359,181 359,181 359,181 359,181
2,017 2017 2017 2.017 2017 2.017 2,017 2017 2017 2,017
28,000 28,000 28,000 28,000 28,000 28,000 28,000 28,000 28,000 28,000
14.600 14,600 14,600 14,600 14,600 14,600 14,600 14.600 14.600 14.600
3120 3,120 3.120 3,120 3120 3.120 3.120 3,120 3120 3120
4,737 41,732 4,731 41,737 an 41,737 4,731 41137 9,131 4,131
406918 406918 406918 406918 40GOI8 406918 406918 405918 406918 406918
(57.836)  (57.836)  (5.836)  (S1.836)  (S7.836)  (S.836)  (57.336)  (51.836)  (57.4836)  (57.836)
(4.762) (8.762) (4.762) (4.762) (4.762) (4.762) (4.762)  (4,762) (4.762) (4.762)
(197.969)  (184.303) (169.544) (153.641) (136.389) (117.798)  (YI.718)  (76.033)  (52.612)  (21.318)
(260.568)  (246.901) (B2143)  (216239)  (198.988)  (180.396) (160317)  (13t631) (115210)  (39.917)
2755 25,237
(1} 0 o (] (] ) 0 (1 0 0
0 (1 (i o 0 0 0 () o 0
(i} (i 0 0 0 0 0 0 0 0
0 () 0 0 (1 [ 0 0 [} 0
(260.568) (246,901) (232143) (216,239) (198938) (130396) (160317) (i38.631) 0 0
4762 4762 4,762 4762 4,762 4762 4,762 4762 4.762 4762
(170.821)  (184.486)  (199.246) (215.186) (232400) (250993) (271.071) (292758) (I6ITT)  (341.472)
(426.627)  (426.626) (426.627)  (426.663)  (426.626)  (426.62T)  (426,626) (426627) (311.416) (336,710)
035 0319 0.29 0.263 0.239 0218 o198 08 0.164 0.149

(149.530)  (135936) (IBST)  (N2IS4)  (02131)  (G2846)  (34406)  (I6TI)  (0919)  (50.050)

't



ALTERNATIVE 1C:
Exciude R/F/ Kilas; Used Bquipmeat
MARR = 10%
20-Yeas Loan Intorest Rate = %
’ Year:
Project Cost:
TOTAL Eguipment
TOTAL Plamt
TOTAL Suan-up
TOTAL Capital Cost

Saviags:
Natural Ges for Process Stcem
Blectricity

TOTAL Seviaps

Fbmd Cons:

Comtiagescy
TOTAL Fixed Costs
Varisble Costsc
Water
Blectricity
Chemicals for Water Trestment
Ash Disposal
TOTAL Vaziable Costs
TOTAL Operating Costs (Fixed & Variable

{(Net Saviags + Rovesuc)-Operating Cost
(Deprecistios Equipment)
{Deprociation Beilding)

(Depreciation Start-vp)

(Losn Paymest - Intorest)
Parnlags before Income Taxrs

If (Net Opersting Loss)
Eamiogps afier NOL

(Less State Income Taxes)

Earnings before Federal Tanes
(Loss Federa! 1acome Taomes)
Earsings aftcr Tanes
(Deprecistion Equipment)
(Deprociation Building)
(Deprocintion Starnt-up)
Losa Payment - Priscipal
Net Cash Flow
PVIF @ 10%
Presest Value of Cash Flow
Net Prescst Valne

@141

Initial 1 2 3 4 s 6 7 s 9
2,135,300
150,000
749,178
3.025.478
1M MBOTI MB0TT  M80T7 MS0TT  MB0TT 8077 M80TT 148077
10229 102202 100292 102292 102292 102291 102291 102297 302
250,369 250,369 250,369 250,369 250,369 250,365 250,369 250,369 250,369
w2 107,712 WAN2 W0nM2 w1712 100712 07712 10712 w2
12,666 12,666 12,666 12,666 12,666 12,666 12,666 12,666 12,566
84470 M40 34,470 84,470 34470 118205 113205 118205 118205
2366 24,368 24,366 24,366 24,366 24,366 24,366 24,366 24,366
54,600 54,600 54,600 34,600 54,600 54,600 54,600 54,600 54,600
0 0 0 0 0 0 0 0 0
10,000 10,000 10,000 10,000 10,000 10,000 10,000 10,000 10,000
6,000 6,000 6,000 6,000 6,000 6,000 6,000 6,000 6,000
15,000 15,000 15,000 15,000 13,000 15,000 15,000 15,000 15,000
314814 IBIE MBI BN 14314 MBS0 348549 343549 348549
2017 2017 2017 2017 2017 2017 2017 2,017 2017
28,000 23,000 28,000 23,000 28,000 28,000 28,000 25,000 28,000
14,600 14,600 14,600 14,600 14,600 14,600 14,600 14,600 14,600
3120 3120 3,120 3.120 3120 3.120 3120 3,120 3.120
am 41,17 49,737 a1 41,7137 am 41,737 a7 42331
36251 362551 362551 362351 362551 396286 396286 396286 396286
12182)  (112182)  (HLI82)  (112182)  (I2187)  (M4S917)  (I43IT)  (M591T)  (3S17)
(427,060)  (683296) (409.978) (5987)  (USWT)  (122993)
(4.762) 4762)  (4762)  (4,762) (4.762) (4.762) (4.762) (A762)  (4.762)
(148,036)  (148,036)  (148,036)  (143,036)  (148,036)
@41530)  (236750) (2BL038) (224.868) (218.206) (211.010) (203.238)  (194.845)  (185.781)
(933.570) (1185.025) (905.995) (735.834) (T29.177)  (434.682) (3SIINT)  (34552)  (336.460)
0 o ° 0 0 0 0 0 0
0 ° 8 0 0 0 0 0 0
0 0 (i 0 0 0 o 0 ]
0 0 [ 0 [ 0 0 o 0
(33.570) (1,185.025) (905.995) (T3SAM) (T20.172)  (434.682) (353917) (345.524) (336.450)
427,060 683.296 409978 245987 245987 122993
4,762 4762 4,762 4,762 4762 4,762 4,762 4,762 4762
148,036 148,036 148036 143,036 148,036
(66113)  (1.402)  (TT115)  (83284)  (BOMT)  (97.142) (145M) (113307) (122371)
(419826)  (420334) (420335)  (420334)  (420335)  (454,069) (454,089) (454.069)  (454.069)
0.909 0326 0751 0.633 0.621 0.564 0513 0.467 0.424
G81,660)  (347.383) (ISB04) (287.0%) (60995) (256310) (233.009) (21182T)  (192.570)
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148077 148077 8077 148077 148077 180T7 148077 148071 148077 MSOTIS
102292 102292 102292 102292 102202 102292 102297 102292 102292 1022920
250369 250369 250369 250369 250369 250369 250369 250369 250369 150369,
=4
')
: 5
107,712 109,712 102712 103,712 107,712 107712 W0LM2 0 102M2 0 10712 10012 3
12.666 12.666 12.666 12,666 12.666 12.666 12,666 12,666 12,666 12.666 &
18205 118205 118205 118205 118205 118205 118205 118205 118205 1182053
24,366 24,366 24,366 24,366 24366 24,366 24,366 24,366 24,366 24,366 ©
54,600 54,600 54,600 54,600 54,600 54,600 54,600 54,600 54,600 54,600 >
o 0 o 0 0 0 0 0 0 0’
10,000 10,000 10,000 10,000 10,000 10,000 10.000 10,000 10,000 10.000
6,000 6,000 6,000 6,000 6.000 6,000 6,000 6,000 6.000 6.000
15,000 15,000 15,000 15,000 15,000 15,000 15,000 15,000 15,000 15,000
348,549 38549 348,549 343,549 348,549 348549 348,549 348549 348,549 348549
2.017 2.017 2.617 2017 2.017 2017 2.017 2017 2017 2017
28,000 28,000 28,000 28,000 28.000 28,000 28,000 28,000 28,000 28.000
14.600 14,600 14.600 14,600 14.600 14,600 14.600 14,600 14.600 14.600
3.120 3.120 1120 3.120 3120 3120 3120 3120 3120 3.120
41,737 4,717 737 .77 41,737 42,731 41737 41,737 a7 a7
396286 396286 396286 196286 396286 306286 396286 396286 396286 396286
(45917)  (MS91T)  (4S91T)  (M5.91T)  (S91T)  (145.91T)  (M4S.917)  (MSIIT)  (145917)  (MS9IT)
(%) (476 «762)  (4.762) (4.762) (4762 4762)  (4.762) (4.762) “.762)
(165.419) (153999  (141667) (128.379) (113.964)  (98.429)  (3L6S1)  (53.531)  (43961)  (22826)
016.098) (04.678)  (292.346) (279.058)  (264.643)  (249,108)  (232330) (214,210)  (194,640)  (173.506)
0 () 0 0 0 0 (i 0 o 0
0 0 0 0 0 0 0 0 0 0
0 0 0 0 i 0 0 0 0 0
0 o o 0 0 0 0 ° 0 0
(316.098) (B04.678) (292.346)  (279.058)  (264.643)  (249.108) (232.330) (214.210)  (194.640)  (173.506)
4762 4762 4762 4.762 4,762 4762 4762 4762 4762 4762
(42734)  (154.152)  (166.485) (179.804)  (194,188) (209,724)  (226.501) (244.621)  (264.190)  (285326)
(454.070)  (454.069) (454.070) (454,100) (454,069) (454.070) (454,069) (454.070)  (454,069)  (454,070)
035 0319 029 0.263 0239 0218 0.198 018 0.164 0.149
(159.149)  (144.680)  (131.528) (119.579) (108,700)  (98.819)  (39.835) _ (FL663)  (74.244)  (6.495)
E=N

b



ALTERNATIVE 1D:

Ischude R/ Kilos; Used Bquipment
MARR « 10%
20-Year Loan laterest Rate « %
) Year: Imitial 1 2 3 4 5 6 7 3 9
Project Cost:
TOTAL Equipment 2,395,300
TOTAL Plast 150,000
TOTAL Swant-up 807,718
TOTAL Capitsl Cost 3353078
Seviogs:
Natural Gas for Prooses Steam 148,077 148,077 148,077 1430m 148077 148,077 148,077 148077 148,077
Blearicity 201,004 201,004 201,004 201,004 201,004 201,004 201 004 201,004 201,004
TOTAL Sevings 349,081 349,081 349,081 349,081 349,081 349,081 349,081 349,081 349.081
Openting Cost:
Fiwd Cons:
Labor
Direct 107,712 107,712 107,712 107,112 107,712 107,712 107,712 107,712 107,712
ladirect 12.666 12,666 12,666 12,666 12,666 12,666 12,666 12,666 12,666
Opention & Maisteaasce 91.533 97,533 91,533 91.533 97533 135,184 135,184 135,184 135184
Insurance 26,716 26,716 26,716 26,716 26,716 26,716 26,716 26716 26,116
Puel 54,600 54,600 54,600 54,600 54,600 54,600 54,600 54,600 54,600
Propenty Tax ] 1] [} ] [ [ (] [ o
Parts 10,000 10,000 10,000 10,000 10,000 10,000 10,000 16.000 10.0%
Supplics 6,000 6,000 6,000 6,000 6,000 6,000 6,000 6,000 6,000
Contingeacy 15,000 15000 15,000 15,000 15,000 15,000 15,000 15,000 15.000
TOTAL Fixed Costs 330,226 330,226 330,226 330,226 330,226 367,877 361877 367877 36787
Varisble Costs:
Water 2017 2,017 2,017 2,017 2,017 2.017 2017 2017 2.017
Blearicity 28,000 28,000 28,000 28,000 28,000 28,000 28,000 28,000 28.000
Chemicals for Water Trestmenst 14,600 14,600 14,600 14,600 14,600 14,600 14,600 14,600 14,600
Ash Disposal 3.120 3,120 3.120 3,120 3,120 3128 3120 kR ¥. 4 3120
TOTAL Variabie Costs 41,731 47,7137 41,733 41,737 41,137 47,737 47,737 41,737 47,737
TOTAL Operating Costs (Piaod & Varisble) . 377,963 317,963 377963 377,963 377,963 415,614 415.614 415614 415.614
(et Savings + Revemme)-OperatingCost (28.882) (28.882) (28,882) (28.882) (28.882) (66.533) (66,533) (66.533)  (66.533)
(Deprociation Eguipment) (479.060) (7665.496)  (459,898) (275939) (275.939)  (131.969)
{Depreciation Building) (4.762) (4.762) 4.762) (4.762) (4.762) (4.762) (4.762) (4.762) (4.762)
(Depreciation Stant-up) (161.556)  (161,556)  (161,556)  (161.556)  (161,556)
(Loss Pryment - Intorest) (267,634) (262.385)  (256.055)  (249.217)  (241.833)  (233.858) (TS.US)  (215.943)  (205.8¢7)
Bamiags before Iocome Taxcs (941,943) (1.224,080) (911,152) (720,355) (FI2971)  (443.122) (296.540) (287.238) (277.192)
1f (Net Opersting Loss)
Eamisg sher NOL 0 0 (] [} 0 0 0 1) [}
(Less State locome Taxes) 0 0 0 0 0 0 0 0 ]
Bamings belore Federal Taxes 0 0 0 0 [} 0 0 0 0
(Less Federal income Taxes) [1] 1] 0 0 0 [} 1] 0 [}
Earaings alier Taxes (541.943) (1L.224,080) (91L152) (720355) (T12971) (443.112) (296.540) (257.238) (27719
(Deprociation Equipment) 479,060 766,496 459,898 275,939 275939 137,969
(Deprociation Buildiag) 4,762 4,762 4,762 4,762 4,762 4,762 4,762 4,762 4,762
(Deprocistion Stan-up) 161,556 161,556 161,556 161,556 161,556
Loaa Payment - Principst (an) (19.133) (85.465) (92302)  (99.686) (107.661) (116,274)  (125.575)  (135.621)
Net Cash Flow (369.837) (370.400)  (370401) (370.400) (370,401) (408.051)  (408.051)  (408.051)  (408.051)
PVIF @ 10% 0909 0.826 0.751 0.683 0621 0.564 0513 0467 0424
Prescat Value of Cash Flow (336,216) (306,116)  (278.288)  (252.988) (229.990) (230.334) (209.395) (190359)  (173.054)

Net Present Valus a.02.09)
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077 148,077 148,077 148,077 148,077 148,077 148,077 145077 148,077 148,077 148,077 g,
1004 201004 201004 201,004 201,004 201004 201004 _ 201004 _ 201,004 _ 201,006 201,004 S
9.081 349081  349.081 349,081 349,081 349081 349,081 349081 349,081 349081  349.081
8
B
o
M0 0012 100712 100712 Rz AT 0MT12 Am2 12 ez g
2,666 12,666 12,666 12.666 12.666 12.666 12.666 12,666 12,666 12,666 12.666 £
5,184 135,184 135,184 135.184 135,184 135,184 135,184 135,184 135,184 135,184 135,184 2
N6 26,716 26,716 26,716 26,716 26,716 26,716 26,716 26,716 26,736 26716 ©
600 54,600 54,600 54,600 54,600 54,600 54,600 54,600 54,600 54,600 54,600 &
0 ) 0 0 0 0 0 0 0 0 0
0,000 10,000 10,000 10,000 10,000 10,000 10,000 10.000 10,000 10,000 10,000
6.000 6,000 6,000 6,000 6.000 6,000 6.000 6,000 6,000 6.000 6.000
5,000 15,000 15,000 15,000 15,000 13,000 15,000 15,000 15,000 15,000 15,000
(7877 361877 361877 367877 361,877 361877 367871 361877 WIAT?  3618T) 361877
2.017 2017 2017 2.017 2017 2,017 2017 2017 2017 2017 2017
000 28,000 28,000 2,000 28.000 28,000 28.000 26,000 28.000 28,000 28.000
4.600 14.600 14.600 14.600 14,600 14,600 14.600 14.600 14,600 14.600 14.600
3120 3.120 3.120 3120 3120 3,120 3120 3120 3,120 3120 3.120
17,737 41,737 47,737 42,737 47737 41137 47,7137 47,737 41731 477137 43,737
415614 415,614 415,614 415,614 ClSiﬂ‘ 415.614 CUJLQ 4);.6" 415634 415.614
33)  (6&S33)  (66.533)  (66.533)  (56.533)  (66,533)  (66.533)  (66533)  (66533)  (66533)  (66.533)
4,762) (4.762) (4.762) (4,762) (4.762) (4.762) (4.762) (4.762) (4.762) (4.762) 4.762)
5.047) (183330) (170.674) (157,007) (142280) (126304) (109.087)  (90.492)  (70.410) (48,721)  (25.298)
42)  (254.625) (241.969) (228302) (213.574)  (197.598)  (130.382)  (161.787)  (A41705)  (120016)  (96.593)
7370 23319 40,544 59,14 79.239
) ) 0 0 0 0 (187.752) (185.106)  (18L.249) (175.332)
1] ] 0 4] (1] 0 0 [/] 1] 0
0 0 0 0 0 0 (187,752)  (185.106)  (18.249) 0 (175.832)
0 0 ] [(] 0 [1] 0 0 0 0 0
42)  (254.625) (24L969) (28302) (1ISM)  (197,598) 0 (161.787) 0 ) )
762 4,762 4,762 4,262 4,762 4,762 4,762 4,762 4,762 4,762 4,762
472)  (158,189) (170844) (1B4513) (199.273) (215215) (232433) (251.026) (27.109) (@MW) (316.221)
,052)  (408,052) (408.051) (408.052) (408.086) (408.051) (227.671) (403.051) (266.347) (288.035) (311.460)
0386 03s 0319 029 0263 0.239 0218 0.198 9.18 0.164 0.14%
322)  (143,020) (130.018) (118.198) (107.462)  (9N.684)  (49.548)  (30,731)  (47.905)  (47.09)  (46.296) -

»



ALTERNATIVE 2A(1}
25-Milo Radins; New Equipment - 1.0 MW

MARR = 10%
20-Year Loan Interest Rate = 8%
Year Initia) 1 2 3 4 s 6 7 [ 9
Preject Cost:
TOTAL Equipmest 2,832,300
TOTAL Plant 135,000
TOTAL Stast-up 1,011,528
TOTAL Capital Cont 4,029,328
Savisp snd Revenue:
Natural Gus for Process Steam 143077 143.077 143,077 148,077 148,077 148,077 143,077 148,077 148077
Eloctricity (saviag) 102,292 102,292 102.292 102,292 102,292 102292 102,292 102,292 10220
Electricity (reveane) 2,427,291 (2427291 2,427,291 2,427,291 2,427,291 2427291 2427291 2.427,291 2422201
TOTAL Sevizps aad Revenns 2.671,660 2671660 2677660 2671660 26771660 2677660 2677660 2671660 2671650
Opersting Cost:
Fied Costs:
Labor
Direa 144,012 144,012 144,012 144,012 144,012 144,012 144,012 144,012 144,012
Indirect 15,745 15,745 15,745 15,745 15,45 15,745 15,745 15.745 15.7145
Openatios & Maistenance 89,095 89,095 89,095 89,095 89,095 133,643 133,643 133,643 133,613
Insurance 31.816 31,816 31816 31,816 31,816 31816 31,816 31816 31,816
Property Tax ° 0 0 0 o 0 0 0 (]
Parts 10,000 10,000 10,000 10,000 10,000 10,000 10,000 10,000 10,000
Supplics 6,000 6,000 6,000 6.000 6,000 6,000 6,000 6,000 6,000
Coutingeacy 15,000 15,000 15,000 15,000 15000 15,000 15,000 15,000 15,000
TOTAL Piwed Costs 577,668 571,668 STI.668 577,668 577,663 622,215 622,215 622215 622,215
Variable Costs:
Water 2,017 2017 2017 2017 2,017 2017 2,017 2017 2,07
Electricity 28,000 28,000 28,000 28,000 28,000 23,000 28,000 28,000 28,000
Chemicsls for Water Treatment 14,600 14,600 14,600 14,600 14,600 14,600 14,600 14,600 14,600
Ash Disposal 3,120 3.120 3,120 3,120 3120 3,120 3120 3,120 3,120
TOTAL Vasisble Costs 47,731 41,737 41,737 41,131 4,137 47,737 47,7137 47,737 47,727
TOTAL Operatiag Costs (Fomd & Varisble) 625405 625,405 625405 625405 625405 669952 660.952 669952 66995
(Net Soviap + Revesne)-Operating Cost 2,052,255 2052255 2,052,255 2.052255 2,052,255 2,007,708 2,007,708 2,007,708 2,007,708 2
{Depreciation Equipment) (566,560)  (906.496) (543.896) (326,339) (326339)  (163,169)
(Depreciation Bulidiag) (5873) {5873) (5.873) (5.873) (5.873) (5.873) (5.873) (5.873) (5.873)
eprociation Star-up) (02306)  (02306) (02306) (202.306) (202.306)
(Loas Paymest - Interest) (321.670) (315303) (307.696) (299.479) (290.606) (281.022) (270.672) (259494) (247.422)
Eamiags before Income Toxcs 955.8347 622278 992483 1,218,259 1227132 1.557.643 1,731,162 1742340  1,754412 1
1f (Net Operating Loss)
Earaings afier NOL 955847 §22.278 992,483 1.218,289 1,227,132 1,557,643 1731162 1, 742340 1,754412 1}
(Less Siate lacome Taxes) 86,026 56,005 89,323 109,643 110,442 140,188 155,805 156.811 157,897
Earziags before Fedoral Taxes 369,820 566.2713 903,159 1,108,616 1116690 1417455 1575358 1585530 1596515 !
(Less Fedenl Inscome Tanes) 295739 192,533 307,014 376.929 379.675 431,935 53562 539,080 542,815
Earnings after Taxes 574,081 N 596,085 731.687 737,015 935,520 1039736 1,046450 1,053,200 |
(Deprecistion Equipment) 566,560 906,496 543898 3263319 326339 163169
(Deprocistion Buildiag) ' 5873 5873 S8 5873 5873 5873 5873 5873 5.873
(Depreciation Siart-up) 202,306 202,306 202,306 202,306 202,306
Losa Paymest - Principal (83.050) (95.093) (102701) (110917) (119791)  (129374) (139,724)  (150902)  (162.974)
Net Cash Flow 1,260,770 1393321 1,245,460 1,155,286 1,151,741 975.189 905,885 901,421 896,539
PVIF @ 10% 0.909 0.826 0.751 0.683 0.621 0.564 0513 0.467 0424
Pressat Value of Cash Flow 1.146,155 1,151,505 935,733 789.076 715,141 550,469 464,862 420.520 380,246

Net Prescat Value 8,930,255
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48077 148077 8077 148077 18077 148077 148077 8077 MBO0T7 180T 14aOTI R
102292 102292 102292 102292 1022927 102292 102292  W02292 102292 102292 g
1291 2427291 2427291 2427291 2420291 2427291 2421,291 2420291 2427291 2421291 2427,291
7.660 2677.660 2677660 2.671.660 2677660 2677.660 2671660 2671660 1677660 267660 2.67%.660 O
»
2
o
3
012 144012 144012 144012 44012 144012 144012 144012 146012 144012 1460125
5,745 15.745 15,745 15,745 15,745 15,245 15745 15.745 15,745 15,745 15.745 -
3.643 133643 133643 133,643 133,643 133643 133643 133643 133643 133643 1336430
1.816 31816 31,816 31,816 31,816 31816 31816 31816 31,816 31,816 nsie Y
000 266000 266000 266000 256000 266000 266000 266000 266000 266000 266,000
X
o o o 0 0 0 o (i ° ° oth
0,000 10,000 10,000 10,000 10,000 10,000 10,000 10,000 10,000 10,000 10,000 5
6.000 6.000 6.000 6,000 6,000 6,000 6,000 6,000 6,000 6,000 6000
5,000 15,000 15,000 15,000 15,000 15,000 15,000 15,000 15,000 15,000 15.000
1S 622215 622215 622215 622215 622215 622215 622215 612215 622218 621215
2,017 2,017 2017 2.017 2.017 2017 2017 2017 2017 2017 2017
000 28,000 28,000 28,000 28,000 28,000 28,000 28,000 28,000 28,000 28.000
4,600 14,600 14,600 14,600 14,600 14,600 14,600 14.600 14.600 14,600 14.600
3120 3,120 3,120 3.120 3.120 3,120 3,120 3.120 3,120 3120 3.120
2,737 4,37 41,731 41,137 41,7131 41737 anl 41,737 41,737 a1 a.m
669,952 669952 669,952 669,952 669.952 669952  659.952
2,007,708 2007,708 2007,708 2007708 2007,208 2.007.708 2007708 2,002,708  2.007,708
(5A73)  (5873) (5873)  (58T)  (S8M) (58T (58T (5A73) (5.813) (5.873)
(220304)  (205.096)  (188.672) (170,975) (I51777) (131,088) (108,743) (B4.611)  (55.548)  (30.400)
L781.530 1,796,739 1813162 1,830,860 1850058 1.370,747 1,893,092 1.917.224 1943287 1971434
LI81530 1796739 1813162 1830860 1350058 1870747 1893.092 1917.22¢ 1943287 1971434
160338 161,706  163.185 164777 166505 168367 170378 172550  174.3%  177.429
1621193 1,635032 1649978  1.666.082 1.683.553 1702380 1722714 1744674 1768391  1.794.005
9 S51.206  S5S.911 560992 566,468  ST2408  S78809 585723 S9L.189 60125}  609.962
1069987 1,079,121 1088985 1099.614 1IILI4S 1I2357T1  L136991  115:455 L162.138 1,184,044
5873 5873 5873 5.873 sam 5873 5873 5873 5873 5873
(190,093)  (205.300) (221.725) (219.463) (258.619) (279310) (301,653) (I25.786) (351.848) (379.997)
835767  B79.694 873,133 866,024 858399 850,334 341211 831571 821,163  809.919
03s 0319 0.29 0.263 0239 0218 0.198 918 0.364 0.149
310456 280298 252916  225.051  2054% 185014 166429 149,565 134267 120,389
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ALTERNATIVE 2B(1)
25-Mila Radius; Used Bqgjpament - 2.3 MW
MARR = 10%
20-Year Loaa Intorest Rate = 3%
) Year
Project Cost:
TOTAL Equipment
TOTAL Plast
TOTAL Stant-up
TOTAL Capital Cost

Saving and Revenue:
Natural Gas for Proooss Steam

Operstion & Maistesance
Insurance
Propesty Tax
Fuel
Parts
Supplies
Comtingency
TOTAL Fiwd Costs
Variable Costs:
Water
Bleetricity
Chemicals for Water Treatment
Ash Dispossl
TOTAL Varisble Costs
TOTAL Opesating Costs (Fimed & Variabic)
(Net Saviags + Revesue)-Openating Cost
(Deprocistion Equipment)
(Deprecistion Building)
(Deprecistion Stact-up)
(Loss Paymeat - Interest)
Eamings before Income Taxes
i (Net Opernting Loms)
Earnings afier NOL
(Lam Siste Income Tanes)
Earaiags belore Foderal Taxes
(Lem Fodernl 1scome Toowes)
Earsing sher Tows
(Deprecistion Equipment)
(Deprocistion Building)
{Depescistion Start-ap)
Losa Puyment - Principal
Net Cash Flow
VIF @ 10%
Presest Valoe of Cash Flow
Net Proscat Value

Ve

{

Initial 1 2 3 4 5 6 7 3 9

2,532,800

185.000

933,528

3651328
148,077 148077 148,077 148077 148077 148077 148077 148077 148077
102292 102292 102292 10222 102292 102292 102292 102297 10L.292
2214 2.274,791 2.274.791 2,274,791 2,274,791 2,274,791 22749 2,274,791 2.274. M1
2525160 2525360 2525360 2,525,160 2525160 2525160 2525160 2525160 2,525,160
144,012 144,012 144012 144012 164012 144012 144012 144012 144,012
15,45 15,745 15.745 15.745 15,745 15,745 15,745 15.745 15,45
112,595 117595 117,595 137595 117595 156393 156393 156393 156393
28,366 28,366 28,366 28,366 28,366 28,366 28,366 28366 28,366

0 0 1] [ 4] 0 ] ] 0 0

266,000 266000 266000 266000 266000 266000 266000 266000 266,000
10,000 10,000 10,000 10,000 10.000 10,000 10.000 10,000 10,000
6,000 6,000 6,000 6,000 6,000 6.000 6,000 6,000 6,000
15000 15,000 15,000 15,000 15,000 15000 15,000 15,000 15,000
6027113 602718 602713 602718 602718 6ALS1S  64LSIS  G4LSIS  6ALSIS
2,017 2,017 2.017 2017 2.017 2,617 26017 2017 2017
28,000 28,000 28,000 28,000 28,000 28,000 28,000 28.000 28,000
14,600 14,600 14,600 14,600 14,600 14,600 14,600 14,600 14,600
3120 3120 3.120 3.120 3.120 3120 3,120 3120 3,120
am PeR:Y) 41,737 .137 a.737 a7 am 41,737 a7
650,455 650455 650455 650455 650455 689252 689252 689251 68925
1,874,705 1874705 1874705 1874705 1874,05 1835908 1835908 1835908 1835903 1,
(506.560)  (B10.496) (486.298) (29L719) (291,779)  (145.389)
(5.87) 68™M) G87)  (58M) (58TH)  (5473) (5873)  (5873)  (S47)
(186,706)  (186,706)  (186,206)  (186,706)  (186,706)
(291,493) (285,72¢)  (278,830)  (271,334)  (263344)  (254,659) (245280) (235.151)  (224,211)
884073 SBS907 916999  LI18.964  L127.004 1429486 1584755 1594884  1.605824 1
834,073 535507 916999  LI113964 1127004 1429486 1584755 1594884 1605824 1
72,567 52,732 52530 100707 101430 128654 142628 143540 144,52¢
804,507 SI3175 34469 1018257 1025574 1300833 1442127  1ASL34E 1461299 1
213,532 181,280 283719 346207  348.695 442283 490323 493457 496,842
53097 351,896 SS0,7249 672050 676879 858,550 951804  957.887 964458
506,560 510496 486298  29LTI9  9LTI9 145889
5873 5873 5873 5873 5373 5873 5873 5873 547
186,706 186706 186706 186706 186,706
(79.789) (86.172)  (93.067) (100,512) (108,553) (117.237)  (126/616) (136, 745)  (142,685)
1150323 1268.798 1136559 1055895  1.052.683 893075 831061  827.015 322,646
0.909 0826 0.751 0.633 0.621 0.564 0513 0467 0424
1045749 1068593 853914  T21191 653633  SOA118 426466 335809 343,882
8,169,935
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H80TT 10T 148077 14077 8077 148077 18077 148077 148077 148077 &
02292 10229 10222 102292 102292 102292 102292 122 10292 1w
2274791 2274791 2274791 2234791 2274791 2274791 22U,791 224191 2274791 2276791 3
160 2525160 2525160 2525160 2525160 2525160 2525160 2525160 2Si5160 2525160 2525160 5P
b
=&
o
012 144012 14012 144012 1M012 14012 144012 14012 4012 14012 144012 D
15,245 15,745 15.745 15,745 15,748 15,745 1745 1SS 15,745 1575
93 156393 156393 156393 156393 156393 156393 156393 156393 156393 156393 §
28366 28366 28366 28,366 28,366 28,366 28366 28366 28366 28366
o 0 0 0 o 0 0 0 0 ) (33
000 266000 266000 266000 266000 266000 266000 266000 264000 266000 266000 P
0.000 10006 10,000 10.000 10,000 10,000 10.000 10000 10000 10.000 30,000
6,000 6.000 6.000 6000 6.000 6,000 6,000 6,000 6,000 om0 3,
15,000 15,000 15,000 15,000 15,000 15,000 15000 15000 15,000 15,000 7
641515 GALSIS  6ALSIS  S4LS15  64LSIS 641515 GALSIS  SALSIS  G4LSIS  GALSIS
2,017 2017 2,017 2,017 2,017 2,017 2,017 2017 w7 2017 2017
8.000 28000 28,000 28,000 28000 28,000 28.000 28000 22600 28000 28.000
4.600 14,600 14,600 14.600 14600 ' 14,600 14,600 14.600 14,600 14,600 14,600
3.120 3120 3120 3120 3120 3.120 1120 3120 3120 3.120 31
47,737 47,797 47,137 41137 4137 41,137 41,7137
689,252 _ 680252 689,252 _ 689.252 689252 _ 639.252 689252
1835908 1835908 1835908 1835908 835908 1835908 1835508 L435908 1835908 1835906
.373) e 7)) (5.873) 587 (5.573) 6373) 5873) (587) (5.873) (5.873) (5.873)
96) (199.637) (185856) (170.972) (154935) (137.38) (118,790)  (98.541)  (%.673)  (53.055)  (21.548)
638 1.630,398  1,644.179 1659062 1675099 692,496 1,711.245 1,731.493 17531361  1,776980  1.802,486
638 1,630,398 1,644,179 1,659,062 1,675,099 692496 1711245 1731493 1753361 1,776980  1.802.486
587 MATI6 147976 149316 150759 152325 154012 155834 151803 159.928 16224
051 1483662 1496203 1509747 1524340 1540172 1557.233 1575659 1995559 1617051  1.640.263
497 S04445  SO08.709  S13314 518276 523658 529459 SIS 542490 549,797 S557.689
553 979217 937,494 996,433 1006065 1.016513 1.022,774 1039935 1053069 1.067.254 1082573
A73 5473 5873 5873 5.873 5873 5873 5873 5873 SAT3 5873
501)  (172260) (136040)  (200525)  (216998)  (234358) (253.107) (@7IS) (QS24)  GIAMI)  (34449)
926 812.830 307327 801381 794,939 788,029 780,540 712,453 763,718 754,286 744.098
386 035 0319 029 0.263 0.239 0218 0198 cas 0.164 0.149
346 284,892 257.239 232,132 209,332 188,648 169,868 152.826 137.361 123,332 110,605

Ly



ALTERNATIVE 2¢(1)

25-Mile Radius; New Equipment - 2.3 MW
MARR = 10%
20-Year Loan luterest Rate = 3%

Year

Project Costz

TOTAL Equipment

TOTAL Plant

TOTAL Start-up

TOTAL Capitat Cost

Saviogs snd Revenue:
Natursl Gas for Process Steam

Electricity (revenue)
TOTAL Savings and Revenue

Openting Cost:
Fined Costs:
Labor
Direct
Iadirect
Opemntioa & Maiotenance
[nsurance
Property Tax
Fuel
Parta
Supplics
Costingency
TOTAL Pixed Costs
Variable Costs:
Water
Electricity
Chemicals for Water Treatment
Ash Disposal
TOTAL Variabic Costs
TOTAL Operating Costs (Fixed & Variable)

(Net Savings + Revenue)-Operating Cost
(Depreciation Equipment)
(Depreciation Building)
(Depreciation Start-up)
(Loas Payment - Interest)

Eamiags belore Income Taxes

If (Net Operating Loss)

Eamings after NOL

(Less State Lacome Taxes)
Earnings before Federal Taxes
{Less Federal lncome Taxes)

Earaisgs sficr Taxes
(Depreciatios Equipmcat)
(Depreciation Balldisg)
(Depreciation Start-wp)

Loss Paymeat - Priacipel

Net Cash Flow
PVIF @ 10%

Presest Value of Cash Flow
Net Prescet Value

Initial 1 2 3 4 5 6 7 3 9

2,832,800

185,000

1,011,528

4.029.328
148,077 MBOT?  M3077 148077 148077 148077 148077 148077 148.077
2721600 2721600 2721600 2721600 2720600 2721600 2721600  2721,600 2721600 7
2869677 2869677 2869677 2869677 2869677 2869677 2869.617 2869.677 2869671 2
144,012 164,012 144012 184012 144012 144012 144012 144012 144,012
15,45 15,245 15,245 15,745 15,745 15.745 15,745 15,745 15.745
£9.095 89,095 89,095 89,095 89.095 133,643 133643 133643 133,643
31816 31,816 31816 31816 31816 31816 31,816 31816 31,816

0 o 0 0 0 0 ] ] 0

266,000 266,000 266000 266000 266000 266000 266000 266000 266,000
10,000 10,000 10,000 10,000 10,000 10.000 10,000 10,000 10,000
6,000 6.000 6,000 6,000 6.000 6,000 6.000 6,000 6.000
15,000 15,000 15,000 15,000 15,000 15,000 15,000 15,000 15,000
577,668 STI.668  S77,668  STI668  STN668 622215 622215 622215 622215
2017 2017 2,017 2,017 2017 2,017 2,017 2.017 2017
28,000 28,000 28,000 28,000 28,000 28,000 28,000 28,000 28.000
14,600 14,600 14,600 14,600 14,600 14,600 14,600 14,600 14,600
1120 1120 3120 3,120 3,120 3120 3.120 3.120 312
4137 a1 1937 41,731 41737 .11 41,737 4170 4,131
625 405 625405 635405 635405 625405 669952 669952 669952 669952
2204272 2244272 2204272 2244272 2244272 219725 2199725 2199725 2199725 2,
(566.560)  (906.496) (543898) (326339) (326339) (163,169)
$.8m) (5.873) (5873) (5.873) (5873)  (5.873) (5.873) 5873 (5873)
(202306)  (202.306) (202306) (202.306)  (202.306)
(321.670)  (315303) (307.696) (299,479)  (290.606) (281.022) (270.672)  (259.44) (247421
1.147,863 814295  1184,500 1410276 1,419,149 1749660 1923179 1934357 1946429 1,
1.147.863 814295 1184500 1410276 1419149 1749660 1923179 1934357 1946429 1
103,308 73287 106605 126925 127723 157469 173,08 174092 17517
1,044,556 741,008 1077895  1.283,351 1291425 1592191 1,750,093 1,760,265 1771251 1,
355,149 251943 366484 436339 439085 541345 595032 S93.4%0 602225
689,407 489,065 711411 347,012 852341 1050846 1155061 1161775  1.169.025 1,
566,560 906496 543898 326339 326339 163,169
5873 5873 5873 5873 5873 5873 5873 5873 5873
202,306 202306 202306 202306 202306
(88.050) (95.093)  (102701) (110917) (119791) (129374) (139.724)  (150.902) (162.974) (
1376096 1508647 1,360,786 1270612 1267067 1090514 1021211 1016746 1011925 1.
09509 0.826 0.751 0.683 0.621 0.564 0513 0.467 0.424
1250996 1246816 1022378 861845  IB6.M49 615567 524,043 474320 429,155
9,912,085



ofosd moy ysen o5t 9iqe,

1 12 13 4 15 16 17 18 19 20
8077 MB077 8077 143077 M80T7 148077 148077 1B0TT 148077 14807M1 3
2,321,600 2,721,600 2,721,600 2721600 2721,600 2721600 2T21600  2721,600 2721600  2.7121,600 O
2869.6T7 2869677 2869677 2869677  :B69.6TT 2869677  2B69.677  2869.677 2869677 2369677 :_:
g
2
8
-
14012 14012 164012 1012 144012 TM012 14012 1012 14012 140125
15,745 15,745 15,745 15,45 15,745 15,745 15,45 15,745 15,745 15,7245 S-
133643 133,643 133643 133643 133,643 133,643 133,643 133643 133643 1336430
31.816 31,816 31816 31.816 31,816 31,816 31,816 31816 31816 ety
0 0 0 o (] 0 0 o o "S5
266000 266000 266000 266000 266000 266000 266000 265000 266000 266000 Ln
10,000 10,000 10,000 10,000 10,000 10,000 10,000 10,000 10,000 10,000 3
6,000 6.000 6,000 6,000 6,000 6.000 6,000 4,000 6.000 6.000.2
15,000 15,000 15,000 15,000 15,000 15,000 15,000 13,000 15,000 15,000
622215 622215 622215 622215 622215 622215 622215 62215 622215 62215
2,017 2017 2017 2017 207 2,017 2017 x017 2017 2017
23,000 28,000 28.000 28,000 28,000 28.000 28,000 20.000 24,000 28.000
14,600 14,600 14,600 14,600 14,600 14,600 14,600 14.600 14.600 14.600
3,120 3120 3,120 3,120 3,120 3,120 3.120 3,120 3.120 0
41,17 41,731 41,737 47,737 47,137 42,737 41,737 47,131 47,731 a1
669.952  669.952 669952 669952 669952 669952 669.951 860952 669952 669.952
2199725 2199725 219725 2199725 LI99,725 2199725 2199725 2190725 2199725 2199725
(5.873) (5.873) (5.873) (5.873) (5.873) (5.873) (5.873) (5.873) (5313) (5.873)
(220304)  (205,096)  (188.672) (170.975)  (151.777)  (131,088)  (108.743) 84.611) (58.548)  (30.400)
1973,547 1988756 2005179 2022877 042,075 2062764 2085109 2105241 2135304 2163451
1973,547  1988,756 2005179 2022877 :.042.07S  2.062.764 2085109 2105241 2135304  2.163.451
177619 178988  180.466 182059 183,787 185649 187660 185832 192177 194,711
1795928 1809768 1324713 1840818  :.858,288 1877115 1897449 1919409 1943127 1968741
610616 615321 620402 625878 631,818 638219 645133 652599 660,663 669372
LI185313 1194447 1204311 1214940 1226470  1,23839% 1252316 1266310 1282464 1299369
5873 587 5873 5873 5873 5873 5.873 5873 5873 581
(190.093)  (205300) (221.725) (239.463) (258.619) (279.310) (301.653) (325.786) (3S5LB4S)  (379.997)
1,001,092 995020 988459 931350 973724 - 965459 956,536  94E3IT . 936438 925245
03s 0319 029 0.263 0.239 0218 0.198 0.18 0.164 0.149
350877 317,044 286321 258420 233302 210112 189246 176308 153,123 137,532
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ALTERNATIVE 2D(1x
25-Mile Radius; Used Bquipment - 2.3 MW

MARR = 10%
20-Year Loan Interest Rate = 3%
Yesr Initial - 1 2 3 ‘ s 6 7 s 9
Preject Cost:
TOTAL Bquipment 2,532,800
TOTAL Plast S 185,000
TOTAL Start-up 933,528
TOTAL Capital Cost 3651328
Swisg snd Revesve:
Natural Ges for Process Stcam 148,077 143,077 148,077 148,077 148,077 148,077 148,077 148,077 148,077
Blectricity (revesue) 2,352,000 2.352.000 2352000 2352000 2352000 2352000 2352000 2352000 2,352,000
TOTAL Sevisp and Revenue 2500077 2500077 2,500,077 2500077 2500077 2,500,077 2500077 2500077 2.500,077
Openstiog Cost:
Fined Costs:
Labor
Direat 144,012 144,012 144,012 144,012 144,012 144,012 144,012 144,012 144,012
Iadirect 15,245 15,745 15,148 15,745 15,745 15,745 15.145 15,745 15,745
Operation & Maistonasee 117,595 117,595 117595 17595 117.595 156393 156393 156393 156393
Insuraace ' 28,366 28,366 28,366 28,366 28,366 28,366 28,366 28,366 28,366
Propesty Tax 0 0 ] ] 0 0 0 0 o
Fuel 266,000 266000 266,000 266000 266000 266000 266000 266000 266,000
Pasts 10,000 10,000 10,000 10,000 10,000 10,000 10,000 10.000 10,000
Supplies 6,000 6,000 6,000 6,000 6,000 6,000 6,000 6,000 6,000
Contingeacy 15,000 15,000 15,000 15,000 15,000 15,000 15000 15000 15,000
TOTAL Fieed Costs 602,718 60278 602718 602718 602718 641515 641515 641515 641,515
Varisble Costs:
Waier 2017 2017 2017 2017 2017 2017 2017 2017 2,07
Electricity 28,000 28,000 28,000 28,000 28,000 28,000 28,000 28,000 28,000
Chemicals for Water Treatment 14,600 14,600 14,600 14,600 14,600 14,600 14,600 14,600 14,600
Asb Disposal 3,120 3,120 3.120 3.120 3120 3.120 3,120 3.120 3.120
TOTAL Variable Costs 42,737 47,737 47,737 47,737 47.737 47,737 47,737 47,737 47,152
TOTAL Operating Costs (Fixed & Varisble) 650,455 650.455 650,455 50455 650455 ¢8925) 689257 689251 689252
(Net Savisgs + Reveauc)-Opersting Cost 1,849,622 1,849,622 1,849,622 1,849,622 1,849,622 1,810,825 1.810.825 1,810,825 1,310,825 1
(Depreciation Equipment) (506,560) (810,496)  (486.298) (W9LTI9) (291.779)  (145.889)
(Depreciation Building) (5873) (5.873) (5.873) (5.873) (5.873) (5.873) ($5813) (5.873) (5.873)
(Depreciation Start-up) (186,706)  (186,706)  (186,706)  (186,706)  (186,706)
(Loen Payment - Interest) (291,493)  (285,724)  (278,830) (271.384) (263344)  (254,659) (245.280) (235.151)  (224.211)
Eamisgs dbefore Income Taxes 858,990 560,824 891,915 1,093,881 1.101,921 1,404,403 1,559,672 1,569,801 1,580,740 1
If (Net Operating Loss)
Eaming aficr NOL 858,990 560,824 891,915 1,093,881 1,101,921 1,404,403 1.559.672 1,569.801 1,580,740 1
(Less State lacome Taxcs) 71,309 50,474 80,272 98,449 99,173 126,396 140,370 141.282 142,267
Earnings before Federal Taxes 781,681 510350 811,643 995,432 1.002.748 1,278,007 1.419.301 1,428.519 1,438,474 1.
(Less Fedenal Income Tanes) 265,712 173,519 275,959 338,447 340,934 434,522 482,562 485,696 489,081
Earnings aftes Taxes 515.909 336,831 535,684 656,985 661,814 843,485 936,739 942,322 949,393
(Depreciation Equipmest) 506,560 810,496 486,298 291,779 291,779 145,889
(quchiualﬂq) 5873 5873 587 5873 5873 5873 5873 5873 5873
(Depreciation Stant-up) 186,706 186,706 186,706 186,706 186,706
Loas Paymest - Priscipal (75.789) @6.172)  (93.067) (100.512) (108.553) (117.237) (126.616) (136.745) (147.635) |
Net Cash Flow 1,135,259 1,253,733 1,120,494 1,040,830 1,037,618 878,010 815,996 811,950 807,581
PVIF @ 10% 0.909 0826 0.751 0.633 0.621 0564 0.513 0.467 0424
Prescat Value of Cash Flow 1,032,053 1,036,143 842,595 710,901 644,279 495,614 418,735 378,781 342,493

Net Present Value 8,041,679



—
j%)
=2
[¢]
P
(¥
oW
n 12 13 1 15 16 1 18 19 20 :
@)
&
-
[}
(o)
£
o
5]
143,077 148,077 143,077 148,077 148,077 148,077 148,077 148,077 148,077 180G
2.352 000 2.352.000 2.352 000 2352.000 2,352,000 2.352 000 2.352,000 2 352.000 2,352 000 2.352.000 8
2,500,077  2500,077 2,500,077 2,500,077 2500077 2500077 2500077 2500077 2500077 2.500.077 g
o8
]
8
~
144,012 144,012 144012 144,012 144,012 144,012 144,012 144,012 144,012 144,012 ;—3
15,48 15,745 15,745 15,745 15,245 15,745 15,745 15,45 15,248 15745 &
156,393 156,393 156,393 156393 156,393 156,393 156,393 136,393 156,393 156,393 3
28,366 28,366 28366 28,366 28,366 28,366 28,366 28,366 28,366 28366 ©
0 0 ° () 0 0 (] 0 ° 0 g
266000 266,000 266,000 266,000 266,000 266,000 266000 266,000 26000 266000
10,000 10,000 10,000 10,000 10,000 10.000 10,000 10,000 10,000 10,000 (A
6,000 6,000 6,000 6,000 6,000 6,000 6,000 €.000 6.000 6,000 3
15,000 15,000 15,000 15,000 15,000 15,000 15,000 15,000 15,000 15,0002
641515  G4LS1S 641,515 641,515 641,515 641,515 641515 66151S 41515 641518
2017 2017 2,017 2,017 2,017 2017 2017 2017 2.017 2,017
28,000 28.000 28.000 28.000 28,000 28,000 28,000 28,000 28,000 28.000
14,600 14.600 14,600 14,600 14,600 14,600 14,600 14,600 14.600 14,600
3,120 3.120 3,120 3,120 3.120 3,120 3,120 3,120 3.120 3.120
47,737 41,737 £7.737 47,237 47737 47,737 47,737 47,737 47,7137 42,737
689,252 639,252 689,252 £89.252 689,252 689,252 689252 _ 689.252 689252 689.252
1810825 1810325 1810825 1810825 1810825 1,810,825 1810825 1810825  1,810825  1.810.825
(5.873) (5.873) (5.873) (5.873) (5.873) (5.873) ¢.871) (5.873) (5.873) (5.87)
(199.637)  (185.856)  (170.972)  (154.935)  (137.538) (118,790)  (98,541)  (715.673)  (53.055)  (27.548)
1605315 1619096 1633979 1650016 1667413 1686161 1706410 1723278 1751897  1.777.403
1605315 161909 1633979 1650016 1.667.413 1686160 1706410 1728278 1751897  1.777.403
144,478 145,719 147,058 148,501 150.067 151,755 153,577 153,545 157.611 159.966
1460836 1473377 1486921 1,501,515 1517346 1,534,407 1552833  1STL7I3 1594226  1.617.437
496,684 500,948 505,553 510,515 515.898 521,698 521,963 534,729 542,037 549.929
964,152 972429 981368 991,000 1,001.448  1.012709 1.024.870 1,035,004 1052189  1,067.508
5873 5873 5873 5,873 5873 5873 S87 5873 5873 5873
(172.260)  (136.040)  (200,925)  (216.998) (234.358) (253,107) (273.354)  (295.224) (318.341) (344.349)
91765 192262 786,316 779874 772.964 765475 757389 745,653 79,221 729.033
035 0319 029 0.263 0.239 0.218 0.198 2.18 0.164 0.149
279,612 252,439 227,768 205,365 185.041 166,590 149,845 134,652 120,869 108,366
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ALTERNATIVE 2AQ(2)

50-Mile Radius; New Equipment - 6 MW
MARR = 10%
20-Yeus Loan Interest Rate = %

Year:

Project Cosl:

TOTAL Equipment

TOTAL Plast

TOTAL Stast-up

TOTAL Capital Cost

Savings and Revepne:
Natural Gas for Proccss Steams
Elearichty (savings)
Electricity (revemme)
TOTAL Savings and Reveane
Operating Cost:
Fioed Costs:
Labor
Disect
ladirect
Opention & Maisteaance
Insurance
Fuel
Property Tax
Parts
Supplics
Coatingeucy
TOTAL Fixed Costs
Vasiable Costs:
Water
Blectricity
Chemicals for Water Treatment
Ash Disposal
TOTAL Variable Costs
TOTAL Operating Costs (Pixed & Varisble)
(Net Savinp + Reveaue)-Operating Cost
(Depreciation Equipmesnt)
(Oepreciation Building)
(Deprecistion Start-up)
(Loao Payment - loterest)
Eamings before Income Taxcs
1f (Net Operating Loss)
Earaings sfies NOL
(Less State lncome Tanes)
Eaming before Federal Taxes
(Less Fedenal locome Taxes)
Earniags after Taxes
(Deprecistion Equipment)
(Depreciation Bubdisg)
(Deprecistion Start wp)
Loan Puyment - Principel
Net Cash Flow
PVIF @ 10%
Presest Value of Cash Flow
Net Present Value

1

Initial 1 2 3 4 $ 6 7 s 9
4,722,800
207500
1,504,228
6.439.528
148,077 8077 148077 148077 148077 148077 148077 48077 148077
102,292 102292 102,292 102292 102292 102292 102292 102292 102192
4143952 4143952 4143952 4143952 4143952 4,143,952 4143952 4143952 4143952
4394321 4394321 4394321 4394321 4394321 4354321 4394321 4394321 4394321
144,012 44012 © 144012 344012 184012 144012 144012 14012 144,012
15,745 15,745 15,748 15245 15,245 15,745 15,745 15,748 1545
153,595 153,595 153,595 153595 153595 230,393 230393 230393 230393
51,785 51,785 51,785 51,785 51,785 51,785 51,785 51,785 51785
668,500 668,500 663,500 668,500 668,500 668,500 663,500 668500 668,500
o o 0 0 0 0 o ] 0
10,000 10,000 10,000 10.000 10,000 10,000 10,000 10,000 10,000
6,000 6,000 6.000 6,000 6.000 6,000 6,000 6.000 6.000
15,000 15000 15000 15,000 15,000 15,000 15,000 15,000 15,000
1.064,637 1,064,637 1064,637 1,064,637 1,064,637 L14L434 1141434 1141434 1141434
2,017 2017 2.017 2.017 2017 2,017 2.017 2017 2017
28,000 28,000 28,000 28,000 28,000 28,000 28,000 28,000 28,000
14,600 14,600 14,600 14,600 14,600 14,600 14,600 14,600 14,600
3120 3.120 3,120 3.120 3120 3.120 3,120 3.120 3,120
41,137 41,737 47,731 41,737 4,137 41,737 47,7137 41,737 41,737
L1237 LN23% 111237 111237 L1237 LISOATI 1189171 1IN 1389171 |
3,281,947 3251547  3,28L.947 3,281,947 3,28L947 3,205,150 3205150 3205150 3,205,150 !
(945.560) (1.512.896) (907,738)  (S44.643) (SH.643) (212321)
(658T)  (6S8T)  (6S8T)  (6S8)  (8S8T)  (6587)  (6587)  (6S8T)  (6537)
(300,846)  (300,846) (300,846) (300,845)  (300,845)
(514.082)  (503,906) (49L749)  (478.616) (464.43T)  (449,120) (432.579) (414.715) (395.422)
1514873 957,712 1,575,028  1.951,255 1965435 247,121 2765954 2783848 2803131
1.514.873 957712 1575028  1.951.255  1,965.435 2,477,121 2765984 2783848 2803141
136,339 36194 141,753 175613 176889 222941 248939 250546  252.243
1,378.534 BTLSIE 1433275  L7IS642 1788546 2254180 2517045 2533301  2.550.858
468,702 296316 487314 603718 608106 766421  B8S5795 861322  867.2%2
909,832 575202 945962 1L170.924 1180440 1487759 1661250 1671979  1.683.566
945560 1512396 907738 544643  S44643 272321
6.587 6587 6587 6.587 6587 6,587 6.587 6.587 6.587
300,846 300,846 300846 300,346 300,846
(140.718)  (ISLIT4)  (164.134) (177.264)  (191.446)  (206,760) (223.301)  (241.166)  (260.459)
2022108 2243557 1996999 L846T35 1841070 1559907 1444536 1437401  1.429.695
0.909 0526 0.751 0.683 0.621 0.564 0.513 0467 0424
1838280 1854179 1500375 1261345 1143160 880527 741275 670558 606330

14,285.279
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GOTT BT MBOTT  MSOTT  MSOTT 148077 M0T] 148077 WBOTT 48077 80T
02292 102292 100292 102292 102292 102292 102292 102292 102292 102292 w228
43,952 4,143 952 4,143,952 4,143 952 4,143952 4,143,952 4,143,952 4,143,95_27 4,143,952 4,143,952 4143952 —
94321 4394321 4394321 4394321 4394321 4394321 4394321 4394321 4394321 439321 4394321 3
B
-~
o
44,012 144,012 144,012 144,012 144,012 144,012 144,012 144,012 144,012 144,012 144,012 g
15.745 15,745 15,745 15,745 1,45 15.45 15,7245 15,745 1545 15,745 1S 2
0393 230393 230393 230393 230393 230393 230393 230393 230393 230393 230393 ©
51,785 51,785 51,785 $1,785 51,788 51,785 51,785 51,785 SL78S 51,788 SLI8S 5
500 665.500 668500 668500 668,500 668,500  668.500  663.500 663,500 663500  668.500°,
0 o 0 o (] 0 0 0 (1 0 0P
10,000 10.000 10,000 10,000 10,000 10,000 10,000 10,000 10,000 10,000 10,000 B
6,000 6,000 6,000 6.000 6,000 6,000 6,000 6.000 6.000 6.000 6000~
15,000 15,000 15,000 15,000 15,000 15,000 15,000 15,000 15.000 15.000 15,000
41434 L1413 L141L434  LML434 LML 1141434 L161434  LI41436  LHL434 LML434 LI4LAM
w2017 2.017 2,017 2,017 2017 2017 2,017 2017 2.017 2017 2,017
000 28,000 25,000 28,000 28,000 24,000 28,000 28,000 28,000 28,000 28,000
14,600 14,600 14,600 14,600 14,600 14,600 14,600 14,600 14,600 14.600 14.600
3120 3,120 3,120 3,120 3120 3.120 3.120 3.120 3120 310
0,73 41,137 41,737 41,137 a1 41,731 47,737 421,737 41,737
1,189.171 1139171 1,189.171 1,189,171 1189171 LI89I71 L1897 1189171 1189171
3205150 3,205,150 3,205,150 3205150 3205150 3,205,150 3205150 3205150 3,205,150 3,205,150
6,587) (6.587) (6.587) (6.587) (6.587) (6.587) (6.587) (6.587) (6.587) (6.587) (6.587)
4585)  (352082) (32N77T) (30L529) (273,246)  (242.564)  (209.500)  (173,789) (135222)  (93.569)  (48.585)
977 2846430 2870785 2.897,033 2925316 2,955,998 2,989,063 3,024,774 3,063,340 3,104,994 3,149,978
971 2846480 2370785  2897.033 2925316 2955998  2.989.063 3024774 2063340 1104994 3149978
A58 256183 258371 260733 263278 266040 269016 272230 215701  279.449 283498
9.819 2.590.297 2612414 2636300  2.662.033 2,689,958 2,720,047 2752544 2,787,640  2.825.544  2.366.480
3,739 $80.701 888,221 896,342 905,093 914.586 924,816 935.365 942,797 960,685 974,603
081 1,709,596 1,724,194 1,739,958 1,756,945 1.7753N 1,795,231 1.816,679 1.839,842 1,864,859 1.891.877
6,587 6.587 6,587 6,587 6,587 6.587 6.587 6.587 6587 6,587 6.587
1297)  (303.800) (328.103) (354.353) (382701)  (413316)  (446.383) (482.091)  (520.660) (562.312)  (607.298)
137N 14123383 1,402,678 1392192 1,380.331 1,368.644 1355436 1.341.175 1,325,769 1,309,135 1.291,166
0386 035 0319 029 0.263 0.239 0218 0.198 0.18 0.164 0.149
8,000 495,032 446,936 403,269 363.616 327,642 294,982 265,344 238,451 214,054 191,924
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ALTERNATIVE 2BQ)
25-Mile Radius; Used Equipmeat - 6 MW

MARR = 10%
20-Year Losn Intcrest Rate = 8%
Year: Initial 1 2 3 4 5 6 7 3 9
Project Cost:
TOTAL Bquipment 3,877,800
TOTAL Plant 207,500
TOTAL Stast-up 1,283,228
TOTAL Capital Cost 5i3685528
Savings and Revepue: )
Natural Gas for Process Steam 148,077 148.077 148,077 143,077 148,077 148,077 148,077 148,077 148,077
Electricity (savings) 102,292 102,292 102,292 102,292 102292 102,292 102,292 102,292 102.292
Electricity (revomse) 3,679,200 3679200 3679200 3679200 3679200 3679200 3679.200 3679,200 3,679,200
TOTAL Sevings and Revenue 3,929,569 3.929.569  3,929.569 3929569 3929569 3929569 3.929.569 3929569 3,929,569
Openting Cost: !
Fixed Conts:
Labor .
Direct 144,012 144,012 144,012 144,012 144,012 144,012 144.012 144,012 144,012
Iadirect 15,745 15,745 15,745 15,745 15,745 15,745 15,745 15,745 15,745
Opention & Maintcaance 241,095 241,095 241,095 241,095 241.095 301,643 301,643 301,643 301,643
lasurance } 42,035 42,035 42,035 42,035 42,035 42,035 42,035 42,035 42,035
Propenty Tax 0 (] ] ] 0 0 0 0 0
Fuel 668,500 668,500 663.500 668,500 668,500 668,500 663,500 668,500 668.500
Pants 10,000 10,000 10.000 10.000 10,000 10,000 10,000 10.000 10,000
Supplies 6,000 6.000 6,000 6,000 6,000 6,000 6,000 6,000 6.000
Contingency 15,000 15,000 15,000 15,000 15,000 15,000 15,000 15.000 15,000
TOTAL Fixed Costs 1,142,387 L142387 1342387 1,042,337 1142387 1202934 1202934 1202934 1202934 1
Variable Costs:
Water 2,017 2,017 2,017 2.017 2,017 2017 2017 2017 2017
Electricity 28,000 28,000 23,000 28,000 28,000 28,000 28.000 28,000 28.009
Chemicals for Water Treatment 14,600 14,600 14,600 14,600 14,600 14,600 14.600 14,600 14.600
Ash Disposal 3120 3,120 3.120 3.120 3,120 3.120 3120 3.120 3.120
TOTAL Variable Costs 47,7137 47,7137 42,737 47,7317 41,737 47,737 47,7137 47137 41,731
TOTAL Operating Costs (Pixed & Variable) 1,190,124 1,190,124 1,190,124 1,190,124 1,190,124 1.250.671 1,250.671 1,250,671 1,250,671 1
(Net Saviap + Revenue)-Openting Cost 2,739,445 2739445 2739445 2739445 2739445 2678898 2675898 2678898 2678898 2
(Depreciatios Equipment) (775.560) (1,240.896)  (744.538) (446, T23)  (446,723) (223.361)
{Depreciation Building) (6,587) (6.587) (6.587) (6.587) (6.587) (6.587) (6.587) (6.587) (6.587)
(Depreciation Start-up) (256,646) (256,646)  (256,645)  (256.646)  (256.646)
(Loan Psyment - Interest) (428,581)  (420,098)  (409.963) (399.014) (387.193) (3T4424) (360634) (M45741)  (329.656)  (
Earnings before Iucome Taxes 1272071 815,218 1321712 1630475 1,642.296 2,074,525 2311676 1326569 2342654 2
If (Net Operating Loss)
Earniogs after NOL 1,272,071 815218 1321712 1,630,475 1,642,296 2,074,525 2311,676 2326569 234265 2,
(Less Siste Income Taxes) 114,486 73,370 118,954 146,743 141,807 186,707 208.051 209.391 210,83%
Earaings before Federal Taxes 1,152,584 741,849 1,202758 1,483,732 1494490 1887818 2103626 2,117,178 2131815 2
(Less Fedenal Income Taxes) 393,579 252,229 408,938 504,469 508.126 641,858 715233 719,841 724,817
larsings aher Taxes 764,006 489,620 793.820 979,263 986,363  1,245960  1,388.393 = 1,397,338 1406998 1.
(Deprecistion Equipmcat) 775,560 1.240.896 744,538 “46,723 46723 223,361
(Deprocintion Builldiag) 6,587 6,587 6.587 6,587 6,587 6,587 6.587 6,587 6,587
{Depreciation Start-up) 256,646 256.646 256,646 256,646 256,646
Loss Prymest - Principel (117.314)  (126699)  (136.835)  (147,782)  (159.605) (172.373) (186,163)  (201056) (217.14Q)  (
Net Cash Flow 1,685,485 1,867,050 1,664,755 1,541,437 1,536,714 1.303.53¢ 1,208,818 1,202.869 1,196,445 1,
FVIF @ 10% 0.909 0.826 075 0.633 0.621 0.564 0.513 0.467 0.424
Presest Valwe of Cash Flow 1,532,259 1,543,017 1,250,755  1,052.822 954,178 735.812 620,315 561,147 507.410

Net Presest Value 11,929,234
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077 148077 M80T7  1B.077 148077 148071 MSOTT  M80TT 148077 M8OTT 148077

292 102292 102292 102292 102,292 102292 102292 102292 102292 10222 10222 O

200 3679200 3679200 3679200  3,679200 3679200 3,679,200  3.679.200 3679200 3679200 _ 3679,200 =

569 3929569 3929569 3.929.569 - 3.929.569 3929569 3929569 3929569 3929569 3929560 3.929.569 &

e §

=2

Land

S

4012 14012 144012 14012 4012 TH012 4012 1MO0I2 1012 1012 w012 B

5,245 15,745 15,745 15.745 15.745 15,245 15,745 1SS LS 15.745 1845 2.
1643 301643 301643 301643 301643 J0L643 30643 30LSA3  J0L63  30LED 301643 oo

2,035 @205 4205 2,035 £2.035 42035 42,035 2035 42035 4205 42035 0

0 0 0 0 ° 0 ) 0 ° 0 =4

8500 663500 668500 668,500 665500 663,500 668500 663500 - 663500  668.500  668.500 &5
000 10000 10,000 10.000 16,000 10,000 10,000 10,000 10,000 10,000 10.000

000 6,000 6.000 6.000 6,000 6,000 6,000 6,000 .000 6.000 6.000 =
000 15,000 15,000 15,000 15,000 15,000 15,000 15,000 14,000 15,000 15,000 ©

934 1202934 1202934 1202934 1202934 202934  L202934 1202934  L2OLYM - L2293 1,202.9M4

017 2,037 2017 2,017 2.017 2,017 2,017 2017 2007 2017 2017
000 28.000 28,000 28,000 28,000 28.000 28,000 28,000 22,000 28.000 25.000
600 14,600 14,600 14.600 14,600 14.600 14,600 14.600 14,600 14.600 14.600
120 3120 3,120 3.120 3.120 3.120 3.120 3.120 3,120 3.120 3.:20
77 47,7137 41,137 1,737 41,737 41,737 0737 41,731 41,737 a7 117

1,250.671 1,250,671 .250.671 1250671 1250671 1250671 1250671  1.250.671
2,678,898  2678,898 2,678,898  2.673898 1678898 2,678,898 2678898 2678898 2678898 2,678,898

587) (6.587)  (6.587) (6.587) (6.587) (6.587) (6.557) 6.587)  (6587) (6.587) (6.58T)

285)  (293.525) (273.262)  (251.380)  (221.801)  (202.222)  (174.656)  (144.885) (112732)  (78.007)  (40.504)
025 2378185 2399.048 2420930 2444510 470088  2497,654 2527425 1559578 2594304 2631806

025 2378785 2,399.048 2420930 2444510 470,088 2.497.654 2527425  1559.578 2594304 2,631,806

402 214,091 215914 2172.884 220,006 222,308 224,789 227468 230.362. 233.487 236.863
623 2164694 2,183,134 2203047 2224504 247,780 2272865  2.299.957 2329216 2360816 2,394,944
192 735,99 742.265 749.036 756,331 764,245 T, 74 781,985 791,933 802.678 814.281
431 1,428,698 1,440,868 1,454,011 - 1468173 1483535 1500091 1,517,972 1537282 1.558,139  1,580.663

587 6,587 6.587 6,587 6.587 6,587 6,587 6.587 6,587 6.587 6,587

513)  (253,273) (213.534)  (295.418)  (319.052) (MASTS) (3T2142)  (401.912)  (434.066)  (4685.790)  (506,294)
505 1182013 1,173.921 1,165,180 1155708 145548 1134536 1122647 119804 1095936  1.080,956
386 035 0319 0.29 0263 0.239 0218 0.198 018 0.164 0.149
606 414,288 374048 332511 304334 274235 246908 222110 199608 179,19 160,677
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ALTERNATIVE 2CQ)
50-Mile Radins; Now Equipment - 6 MW
MARR = 10%

20-Year Loas lnterest Rate = 8%
Year
Project Cost:
TOTAL Bquipmeat
TOTAL Plant
TOTAL Stant-up
TOTAL Capital Cost

Savings asd Revenwe:
Natural Gas for Process Steam

Electricity (reveruc)
TOTAL Savings and Revenue
Opennting Cost:
Fixed Costs:

Labor

Direct
Indirect

Opemtion & Maistenance

Insumonce

Fuel

Property Tax

Pans :

Supplics

Contingeacy
TOTAL Fixed Costs
Variable Costs:

Water

Electriciry

Chemicals for Water Treatment

Ash Disposal
TOTAL Variable Costs
TOTAL Operating Costs (Fixed & Variable)
(Nct Savings + Revenue)-Opernting Cost

(Depreciation Equipment)
(Deprecistion Building)
(Depreciation Start-up)
(Loan Payment - Iaterest)
Baminps before Income Taxes

If (Net Operating Loss)
Earniags after NOL

(Less State Income Taxes)
Earnings before Federal Taxes

(Less Federal Income Taxes)
Earnings after Taxes

(Depreciation Equipment)

(Deprecistion Bailding)

(Depreciation Start-up)

Loss Paymeat - Principal
Net Cash Flow
PVIF @ 10%

Present Vadue of Cash Flow
Net Prescat Value

Initial 1 2 3 4 5 6 7 3 9
4,727,800
207,500
1,504,228
5,439,528
148,077 148,077 148,077 148,077 148,077 143,077 148,077 148,077 148,077
4248720 4248720 4248720 4248720 4245720 4248720 4248720 4248720 4 248TH0
4,396,797 4396797 4396797  4.396.797 4396797 4396797 4396797  4.396.797 4396797
144,012 144,012 144,012 144,012 144,012 144,012 144,012 144,012 144,012
15,145 15,745 15,745 15,745 15,45 15,745 15,745 15,745 15,745
153,595 153.595 153,595 153,595 153,595 230,393 230.393 230.393 230,353
51,785 51,785 51,785 51,785 51,785 51,785 51,785 51,785 51,785
0 0 0 0 0 0 0 0 (1]
10,000 10,000 16.000 10,000 10,000 10,000 10,000 10.000 10,000
6,000 6,000 6,000 6,000 6,000 6,000 6,000 6,000 6,000
15,000 15,000 15,000 15,000 15,000 15,000 15,000 15.000 15,000
1,064,637 L064,637 1,064,637 1,064,637 1064637 1141434  L141,434 1141434  L141434 L
2017 2017 2017 2017 2,017 2017 2,017 2017 2,017
28.000 28,000 28.000 25.000 28.000 28,000 28,000 25.000 25,000
14,600 14,600 14.600 14.600 14,600 14,600 14,600 14.600 14,600
3,120 3,120 3120 3,120 3.120 3120 1120 3,120 3,120
41,737 47,137 41,737 47.7137 41,137 41.7137 41,737 42.131 4117
111237 1112374 1112374 L132.374  LNIZ374 1189471 1189171 1189171 1189171 1
3,284,423 3284,423 3,284,423 324,423 3284423 3,207.626 3,207,626  3,207.626 3,207,626 3,
(945.560)  (1,512.896) (P07.738)  (S44.643)  (S44,643) (272.321)
(6.587) (6.587) (6.587) (6.587) (6.587) (6.587) (6.587) (6.587) (6,587)
(300,346)  (300,846) (300.846) (300,346)  (300.846)
(514,082)  (503,906) (491,749)  (478.616)  (464,437)  (449.120)  (432.579) (44.TIS)  (395.422)  (
1,517,349 960,189 1,577,504  1.953.732 1967911 2479598 2768460 2786324 2805617 2,
1,517,349 960,189 1,577,504 1,953,732 1.967.911  2.479.598  2.768.460 2786324 2805617 2
136,561 86,417 141,975 175.836 177112 223,164 249.161 250.769 252,505 |
1.380,788 873,772 1435529 1777896 1790799  2.256.434  2.519.298 2535558 nss3am 2
469,468 297,082 488,080 604,485 608.872 767.187 856.561 862.089 368,058 1
911,320 576.689 947.449  L173.411  LI8L927 1489246 1661737  1,673.466 1685054 1.
945560  1.512.896 907.738 544,643 544,643 272321
6587 6.587 6587 6,587 6.587 6.587 6.587 6,587 6,587
300,846 300.846 300,846 300,846 300.846
(140,718)  (151,974)  (164.134)  (177.264)  (191,446) (206.760) (223.301)  (241.166)  (260459) (
2023595 2245044 1,998,486 1,848,223 1842557  1,561.3%4 1,446,023 1438.888 1431182 1,
0.909 0.826 0.751 0.683 0.621 0564 0.513 0.467 0424
1839632 1.855.408 1501492 1,262,361 1,144,083 881,366 742,033 671,252 606,961
14,297,941
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077 143,077 143,077 148,077 143,077 148,077 148,077 148,077 48,077 148,077 180 8
8,720 4248720 4248720 4248720 4,243,720 4248720 4,248,720 4248720 (248720 4248720 4248720 5
M1 4396797 4396797 4396197 439,797 4396797 4396797  4396T9T 396797 4396797 4,396,797 —
g
2
-~
,012 144,012 144,012 144,012 144,012 144,012 144,012 144,012 144,012 144,012 144,012 2
5,745 15,745 15,745 15,745 15,748 15,745 15,745 15,745 15,745 15,745 15,748 g
0,393 230.393 230,393 230,393 230,393 230,393 230393 230,393 230,393 230,392 230393 =
LT85 SL78S SLS SL78S SLI8S SL8S  SLIS  SLMS  SLIS LIS SLIS O
,500 668,500 668,500 663,500 665,500 668,500 668,500 668,500 638,500 668,500 668.500 £
0 0 0 0 [} 0 0 0 0 0 9N
0,000 10,000 10,000 10,000 10,000 10.000 10,000 10,000 +0.000 10.000 10.000 O
6000 6000 6000 6000 6000 6.000 6.000 €000 6000 6000 60003
3,000 15,000 15,000 15.000 15,000 15,000 15,000 15.000 13,000 15,000 15,000.2°
1434 1141434 1141434 1141434 L141,434 1141434 LI41434 LI4L434  LICL434  LI4LEM L1404 :
2017 2.017 2017 2017 2,017 2,017 22017 2017 2017 017
28,000 28.000 28.000 28,000 28,000 28.000 28.000 28.000 23,000 28,000
14,600 14,600 14,600 14,600 14,600 14,600 14,600 14,600 14,600 14,600
3120 3,120 3,120 3320 3,120 3,120 3120 3120 3.120 3120
47,737 47,137 41.7137 47,7132 41.7137 41.787 4°.7137 _ 4173 47,77 47.737
1.189.171 1,189,171 1.189.171 18917 1.189.171 1.189.171 l.l-89.l7l 1,189,171 1.189.171
3,207.626 3,207,626 3,207,626 3,207.626 3,207,626 3,207,626 3,207,626 3,207.626 3,207,626 3,207,626
©S8)  (6S8T)  (6587)  (658T)  (6S8T)  (6587)  (6358T)  (8S8T)  (658T)  (6.587)
(52082) (21.777)  (301.529) (273.246)  (242.564) (209500) (173,789) (135.222)  (90.569)  (48.585)
2848956 2,873,261 2899509 2921793 1958474 2,991,539 3,027,250 3,065817 3,107.470  3,152454
2848956 2,873,261  2.899.509 2,927,793 (1958474 . 2991539 3.027,250 = 3.065.817 3,107.470  3.152.454
256.406 258,594 260,956 263,501 266,263 269.238 272452 275,923 279672 283721
2.592.550 2,614,668 2,638,553 2664291  [L692212 2722300 2,754,797 2189893  2822,798 2868733
381.467 888,987 897,108 905,859 915,352 925,582 936.631 944,564 961.451 975.369
1.711.083 1,725,681 1,741,445 1,758,432 L776,860 1796718 1818166 1341329 1866346  1.891.364
6,587 6.587 6.587 6,587 6.587 6.587 6.587 6,587 6,587 6,587
(303,800) (325,103) (354.353) (382701)  (413316)  (446383)  (482.091)  (520.660) (562312)  (607.298)
1,413.870 1404165 1.393.680 1382318 1,370,131 1356923 1342662 1327256 1310622  1.292.653
035 0319 0.29 0.263 0.239 0.218 0.198 a.18 0.164 0.149
495,553 447410 403.699 364,008 327,998 ' 295,306 265,639 238,719 214.297 192,145
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ALTERNATIVE 2DQ2)
25-Mile Radiug; Used Bquip -6 MW
MARR = 10%
20-Year Loan Intcrest Rate = 3%
Year:

Preject Coat:
TOTAL BEquipment
TOTAL Plant
TOTAL Start-up
TOTAL Capltsl Cost

Savispasd Revesve:
Natural Gas for Process Steam
Electricity (reveauc)

TOTAL Saving aad Revenue

Opeorting Cost:

Fixed Costs:
Labor

Direct
Indirect
Operation & Maintcaance
Iasumace
Property Tax
Fuel
Pars
Sepplies
Coutingeacy
TOTAL Fixod Costs
Variable Costs:
Water
Bleatricity
Chemicals for Water Treatmest
Ash Disposal

TOTAL Variable Costs

TOTAL Openiing Costs (Finod & Variable)

{Net Sevings + Reveawe)-Operating Cost
(Depreciation Equipment)
(Depreciation Buildiag)

(Depreciation Start-up)
(Loas Paymen! - Interest)

Eassiags before lncome Taxes
If (Ne¢t Operatiag Loss)

Eassings sfter NOL
(Less Siate Income Taxes)

Eamnings before Federal Taxes
(Less Fedenal Iscome Taxes)

Earnings afier Taxes
(Depreciation Equipment)
{Depreciatios Building)

(Depreciation Stani-up)
Loas Payment - Principal
Net Cash Flow

PVIF @ 10%

Presemt Value of Cash Flow
Net Present Value

Intial 1 2 3 4 5 6 7 3 9
3.877,800
207,500
1,283,228
5368528
148,077 148,077 M8077 148077 W80TT 143077 148077 148077 148077
3664080 3664080 3664080 3664080 3664080 3664080 3664080 3664080 3,664,080
3812157 3812157 3812157 3812157 3812057 3812151 3812157 3812157 3812157
144012 144012 164012 144012 144012 144012 144012 144012 144012
15,245 15,245 15,745 15,745 15,745 15,745 15,745 15,745 15,145
241,095 241095 241,095 241,095 241,095 301643 301,643 301643 301,643
42,035 42,035 42,035 42,035 42,015 «ms 42,035 42,035 42035
0 0 0 0 0 o 0 ) 0
668,500 668,500 668,500  G68.500 668500 668500  66A.S00 668500 668500
10,000 10,000 10,000 10.000 10,000 10,000 10,000 10,000 10,000
6,000 6,000 6.000 6.000 6,000 6.000 6,000 6,000 6.000
15,000 15,000 15,000 15,000 15,000 15,000 15,000 15,000 15,000
L142387  1,142387  1,142387 1142387 1142387 1202934 1202934 120293 1202934 1
2.017 2017 2.017 2,017 2017 2017 2017 2017 2.017
28,000 28,000 28.000 28.006 28,000 28,000 25,000 28,000 28,000
14,600 14,600 14,600 14,600 14,600 14.600 14,600 14,600 14,600
3,120 3,120 3,120 3,120 3,120 3,120 3,120 3120 3,120
4111 am am 41737 .737 an? a7 an? PEREY,
1190124 1190124 1190124 L190124 1190124 1250671 1250671 1250671 _ 1,250671 1
2622033 2622033  2622.033 2622033 2622033 2561486 2561486 2561486 2561485 2
75.560) (1.240896) (T44.538)  (446,723)  (446723)  (223.361)
(6.587) (6387)  (6S8T)  (658T)  (6.58T)  (6.587) (6.587)  (6.587)  (6.587)
(@56646)  (56646)  (256.646)  (256.646)  (256.646)
(428.5851)  (420,008) (409.963) (399.014) (3BLIM)  (T4424)  (360.634) (4STAI)  (329.655)
1,154,659 697,807 1204300 1,513,063 1524885 1957114 2194265 2209158 2225241 2
1,154,659 697,807 1204300 1,513,063 1524885 19570114 2194265  2.209.158 2225240 2
103919 61803 108387 136176 137240 176140 197484 19882 200272
1,050,740 635004 1095913 1376888 1387645 1780973  1.996.781 2010334 20497 2
357252 215901 372610 468142 47.799 605511 678906 683513 646.4%0
693.488 419003 723303 908.746 915846 1175442 1317875 1326820 1336480 1
75560 1240896  T44S38 446723 446723 223361
6587 6.587 6,587 6.587 6.581 6587 6.587 6581 6.581
256,646 256,646 256,646 256686 256,646
(117314)  (126,699)  (136835) (141.782)  (159.605) (172373) (186,163) (201.056)  (217.140)
LEI4967 1796533  1,594238 1470915 1466196 1233018 1138300 1132352 1125928 1
0.909 0826 0751 0.683 0.621 0.564 0513 0467 0424
1468152 1484738 LI9TTM 1004658 910392 696007  SBAI28 52250 471503
11328879



1oloid moy ysey 'pgy 9|qe,

1 12 13 14 15 16 17 18 19 20
077 148,077 148077 148077 14A.07T 48077 143077 18077 16077 M80T7 148077 3,
080 3664080 3664080 3664080 3664080 3664080 3664080 3664080 3664080 3664080 3664,080 O
2157 3812157 3812157 3812157 3812157 3812157 3812157 3812157 IBI21ST  3BI2IST  3SI2IST
=4
B
Lad
012 144,012 144,012 144,012 144,012 144,012 144,012 144,012 144,012 144,012 144,012 g
5,45 15,748 15.745 15,745 15,743 15,745 15,745 15,745 15,45 15,245 15,145 ©
1643 301643 301643 301643 301,643  I0LG4D  30L643  30L643 301643 301643 300683 &
2,035 42,035 2,035 42,035 42,035 42035 42,035 2035 4208 2038 €205 ®
] 0 ] 0 o 0 ] ] 0 0 o
8,500 668500 668,500 668,500 668,500 668,500 665,500 668,500 663500 664500  668.500°
0.000 10,000 10.000 10,000 10.000 10,000 10,000 10,000 12,000 10,000 10,000 O
6,000 6.000 6.000 6,000 6.000 6.000 6,000 6,000 5,000 6.000 6000 3
5,000 15,000 15,000 15,000 15,000 15,000 15,000 15,000 15,000 15,000 15,000
2934 1202934 1202934 1202934 1202934 1202934 1202934 1202934 1202934 1202934 1202934
2.017 2.017 2017 2017 2017 2.017 2017 2017 2017 2017 2017
.000 28,000 25,000 28,000 25,000 25,000 28,000 28,000 23,000 28,000 28,000
4,600 14,600 14.600 14,600 14,600 14,600 14,600 14,600 14,600 14,600 14,600
3.120 3,120 3120 3.120 3120 3120 3.120 3120 3120 3.120 3.120
1.737 41.727 4°.737 471137 47,737 47,737 47737 47.7137 4737 41737 477"
0.671 1,250.671 1.250.671 1,250.671 1.250.671 1,250.671  1.250671 _ 1,250.671 1,250 671 1.250.671  1.250.671
1486 2561486 2561486 2561486 2.56L486 2561486 2561486 2561486  256L486 2561486 2561486
S87)  (6587)  (6.587)  (658T) . (6587)  (6387)  (6587)  (6387)  (&58T)  (6387)  (6.387)
285)  (293.525) (273.262) (251380) (27301) (R02121)  (174.656)  (144885)  (11LT32)  (78007)  (40.504)
613 2261373 2281636 2303519 2327098  L3S26TT  2380.242 2410014 2442166 2476892 2.5143%
2613 2261373 2281636 2303519 2327095  LI52677 2380242 2410014 242166 2476892 25143
1,835 203,524 205.347 202317 209.439 2174 214.222 216,901 19,795 222.920 226,295
778 2057850 2076289 2096202  2117.659 2140936 2166020 2193113 2222371 2253972 2.288.099
864 699,669 705,938 712,709 720,004 727918 736,447 745,658 155.606 766,350 777.954
913 1358181 1370351 1383493 1397.655 L4101 1429573 L4454 1466765 1487621  1.510.145
587 6,587 6.587 6.587 6,587 6.587 6,587 6.587 6,587 6.587 6.587
S13)  (253.273)  (273.534)  (295.418)  (319.052)  (344575) (3TLI42)  (401912)  (434.066)  (48.790)  (506.294)
988 1,111,495 1103404 1,094,662 1,085191 1075030 1064019 1,052,130 1039286 1025419 1010438
386 03s 0319 029 0.263 0.239 0.218 0.198 0.18 0.164 0.149
1418 389572 351578 317,085 285765 257354  231.562 208,158 186925  161.664 150,195
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ALTERNATIVE 3A

Small Backpressure Sysiem for Bel-Bar

Equipment
Building
Stan-Up
TOTAL Capital Cost
Saviags of Steam
Savings of Electricity:
TOTAL Savings
Openition & Maintenance
Insurance of Equipment
Pars
Esmings (Savings - Costs)
{Deprecistion - Equipment)
{Deprecistion - Stan-Up)
(Amortization - Bidg.)
(Loan Payment - Interest)
Earnings before Income Taxes
Net Operating Loss
Esmings After NOL
State Income Taxes @ 945%
carnings before Federal Taxes
(Less Feden! income Taxes)
Eamings after Taxes
Depreciation Equipment
Depreciation - Sunt-Up
Amontization - Bidg.
Loan Payment - Principal
vet Cash Flow
“VIP @ 10%
resent Value of Cash Flow
Net Present Value

Year:

Initial 1 2 3 4 s 6 7 8 9 10
340,000
23,750
3,000
368,750
105,560 105,560 105,560 105,560 108,560 105,560 105,560 105,560 105,560 105,564
33,112 33,112 33,112 33,112 33,112 33,112 33,112 33,112 33,112 33,11
138,672 138,672 138,672 138,672 138,672 138,672 138,672 138672 138,672 138,67
(17.000)  (17,000) (17,000) (17.000) (17.000) (25500) (25500) (25.500) (25.500) (5.0
(5.100) (5.100) (5.100) (5.100) (5.100) (5.100) (5.100) (5.100) (5.100) {s.10¢
{3,400\ (3,400} {3,400\ {3,400} {3,400\ (3,400) (3,400} (3,400} {3,400} {3,400
113,172 113,172 113,172 113,172 113,172 104,672 104,672 104,672 104,672 104,672
(48,586)  (83,266) (59.466) (42.456) (30.362) (30328) (30362) (30.362) (15.164)
(1,000) (1.000) (1.000) {1.000) (1.000)
Os4)  (14) (1) (Is4) (1) (38 (7)) (154)  (154) (154
(29,438) (28855) (28.159) (27.407) (26,595) (25718} (24771} (23748) (22643} (21,450
33394 (703) 23,793 41,545 54,461 47872 48,785 49,808 66,111 £2,468
03 )
32,691
(3,206) (2284)  (3,988) (5,.228) (4.596) (4683) (4,782} (6347 {2917
29,485 21,509 37.556 49,233 43,276 44,102 45,026 59,764 74,551
{10,025) 0 313 {12769 (16739 (14714) (1499%) {15309) (20320} (25347
19,460 (703) 14,196 24,787 32,493 28,562 29,107 29.717 39.444 49,204
48,586 83,266 59,456 42,466 30,362 30,328 30,362 30,362 15,164
1,000 1,000 1,000 1,000 1,000
754 754 754 754 754 754 754 754 754 754
(8,058) (8,703} (9.399) (10.151) (10963) (11.840) (12787) (13810} (14915) (16,108
61,742 75,614 66,017 58.856 53.647 47,804 47,436 47,023 40,448 33,850
0.909 0.826 0.751 0683 0621 0564 0513 0.467 0.424 0386
56,129 62.491 49,599 40,200 33310 26,984 24,342 21,937 17.154 13,050
418,102



1 12 13 i 15 16 17 18 19 20
105560 105560 105560 105560 105560 105560 105560 105560 105560  105.560
33412 33012 33112 33112 33112 33112 33112 332 33M2 33112
138672 138,672 138672 138,672 138,672 138,672  138.672 138,672 138672 138,672
(25.500) (25.500) (25.500) (25.500) (25.500) (25.500) (25.500) (25.500) (25.500)  (25.500)
{(5100)  (S100)  (5100)  (5100)  (S100)  (S5100)  (5100)  (5100)  (5100)  (5.100)
{3,400) {3,400\ (3,400} (3,400} {3,400) {3,400) {3,400) (3,400) {3,400) {3,400}
104,672 104,672 104672 104,672 104,672 104,672 104,672 104,672 104672 104,672
asy @) sy sy (s @Sy (s sy (%) sk
(20161)  (18770) {17267y (15647) (13890}  (1L,997)  (9.952)  (7.743)  (5388)  (2782)
83.757 85,148 86651 88271 90028  9L921 93966 96175 98560 101136
(8.041)  (B174)  (8319)  ¢8.474) _ (8.643)  (B824) (9021 _ (9233)  (9462)  (9.709)
75916 76974 78333 79,797 81385 83,097 84946 86942 89098 91427
| (25,743) (25171)  (26633)  (27.131) (27,671} (28253} (28881) (29.560)  (30.293)  (31.085)
49973 50803 SLI00  S2,666 53714  S4864 56068 51382 58805 60342
754 754 754 754 754 754 954 754 754 7854
17397)  (18,788)  (20292)  (21915)  (23.668)  (25.561)  (27.606) _ (29.815)  (32.200)  (34.776)
33330 32769 32162 31505 30800 30036 29212 28321 21359 26320
035 0319 029 0.263 0239 0218 0198 018 0.16¢ 0.149
11682 10441 9,316 8,296 7373 6.537 5779 S04 4473 3912
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ALTERNATIVE 3B:

System Providing Steam and Electricity for Abenaki

MARR = 10%
20-Year Loan laterest Rate =

Equipment
Building
Start-Up
TOTAL Capital Cost
Savings of Steam
Savings of Electricity:
TOTAL Savings
Opention & Maintenance
lnsurance of Equipment
Parts
Earnings (Savings - Costs)
{Depreciation - Equipment)
(Depreciation - Start-Up)
(Amontization - Bldg)
{Losn Payment - Jaterest)
Eamings before Income Taxes
State Income Taxes @ 9.6%
Eamings before Federsl Taxes
(Less Federal Income Taxos)
Eamings after Taxes
Depreciation Equipment
Depreciation - Start-Up
Amortization - BMg.
Loan Payment - Principal
Net Cash Flow
PVIF @ 10%
Present Value of Cash Flow
Net Present Value

3%
Year

(o A s H F L 4] W P
lnitial 1 2 3 4 s 6 7 8 9 10
165,000
23,750
5,000
193,750
54600 54600 54600 54600 54600  S4600 54600  S4.600 54600 54,60
19707 19707 19707 19707 19307 19707 19707 19,707 __ 19707 ___ 1970
74307 74300 74307 74307 74307 24307 74307 74307 74307 7430
(8.250)  (8.250) (8.250)  (8.256)  (8.250) (12.375) (12.375) (12315) (12375) (1237
(2475)  (2475)  (475)  (2475)  (2475)  (2475)  (2475)  (2475)  (2475) (247
(1,650) _ (1,650) (1,650 1,650 1,650 L6350 1,650) _ (1650)  (L650) (165
61932 61932 61932 61932 . 61932 51,807 51807 51,807 7807 5180
(23.579)  (40409) (28859) (20.609) (14.735) (14718) (14735) (14735)  (1.359)
(1000)  (L000)  (LO0O)  (L000)  (1.000)
(5 () (M) () () (1) (54 () (154 (IS
3,46 15,161) _ (14.796) _ (14400) (13674) (13313) (13.015) (12478) (1189 11,2%
20132 4609 16524 25170 31470 28823 29304 29841 37,797 45,78
{2,029) (442) (1,586) {2,416) {3,021) {2,767) (2,813} _ (2,86%) (3,629) 4,394
19,104 4166 14938 22753 28449 26056 26491 26976 34,169 41388
[6495) (L417) (5079  (7.736)  (9673)  (8859)  (9.007)  (9172) (11617} (14072
12,608 2750 9859 15017 18776 17197 12484 17804 22551 21316
23579 40409 28,859 20609 14735 14718 14735 14,73$ 7,359
1.000 1.000 1.000 1.000 1.000
754 754 754 754 754 754 754 754 754 754
(4234)  (4573)  (4938)  (5333)  (5760)  (6221) (6719}  (7256)  (1837) (8464
33,707 40340 35533 32046 20,505 26448 26254 26,037 22828 19,606
0.909 0826 0.751 0683 0621 0.564 0513 0467 0.424 0.386
30,643 33339 26697 21888 18320 14929 13472 12146 9,681 7.559
231,294



74307 74307 74,307
(12375)  (12315) (12375) (12375) (12375) (12375) (12375) (12375) (12375) (12375)
(2475)  (2475)  (2475)  (2415)  (2475)  (2475)  (2475)  (2475)  (2475)  (247%)
_(1650)  (1,650)  (1,650)  (1650)  (1,650) _ (1.650) _ (1650) _ (1,650) (1,650 1,650
57807  S7.807  $1.807 51,807  S7807 51,807 51,807  $7807 57,807 57,807
(s (s (s) M) (M) (M) (1) @) (s (54
(10.593)  (9.862)  (9.072)  (8221) (7298)  (6,303) _ (5.229)  (4069) _ (2815)  (1.462)
46460 4,191 47981 48,832 49755 50750 51825  S2985  S4.238 853592
(4460)  (4530)  (4606)  (4688) (4777  (4872)  (4975)  (SO8T) (5207} (5337
42000 42651 43375 A4164 44919 4SEI8 46,849 47898 49031 50255
(14,280) (14,505 (14.747) (15,009} {15293) (15599 (15929)  (16.283) (16,678} (17.087)
21720 28,156 28,627 29,135 29686 30280 30921 31613 32361 33168
754 754 754 754 754 754 754 754 754 754
(9.141) {9,872y  (10.662) (11,515) (12,436) (13,431) (14,505) (15.665) {16.919) (18.272)
19333 19.038 18720 18375 18004 12,603 17170 16702 1619 15650
03Ss 0319 029 0263 0239 0218 0.198 018 0.164 0.149
6,776 6066 S22 4839 4310 3,831 3397 3004 2648 2.326
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ALTERNATIVE 3C:

c

System Providing Electricity for RF Kilns and Steam for Bel-Bar

MARR = 10%
20-Year Loan Interest Rate »

Equipment
Stant-Up
TOTAL Capits] Cost
Saviags of Steam
Savings of Electricity:
TOTAL Savingp
Openstion & Maintenance
Insurance of Equipment
Pants
Eamings (Savings - Costs)
(Depreciation - Equipment)
(Depreciation - Start-Up)
(Loan Payment - laterest)
Earnings before Income Taxes
Net Openating Loss
Eamings Afier NOL
Suaie Income Taxes @ 9.6%
Esrnings before Federa] Taxes
(Less Feden Income Taxes)
Eamings after Taxes
Depreciation Equipment
Depreciation - Start-Up
Loan Payment - Priocipal
Net Cash Flow
. PVIF @ 10%
Present Value of Cash Flow
Net Present Value

8%
Year:

A s H F L o W P
Initial 1 2 3 4 $ 6 7 8 9 10
469,400
15,000
484,400

105560 105560 105560 105560 105,560 105560 105560 105560 105,560  105.%
45780 45780 45780 45780 45780 45780 45780 45780 45780 487!
151340 151,340 151340 151340 151340 151,340 151340 151,340 ISL340  ISL3
(B470)  (23470) (23470) (23470) (2B3470) (35205) (35205) (35205 (35.205) (352
(.041)  (L041)  (7.081)  (10841)  (L041)  (T.041)  (7.041)  (041)  (.041) (104
(4,694)  (4694)  (4.694)  (4.694)  (4694)  (4694)  (4694)  {4694)  (4694) (4,69
16,135 116135 116,135 116,135 116,135 104,400 104,400 104400 104,400 104,40
(67.077) (114956)  (82.098) (58.628) (41917) (4L870) (s1917) (41917) (20935)
(3000)  (3000) (3,000)  (3,000)  (3.000)
671 7, 991)  (36003) (34936) (33784) (32540) (31196)  (29.745) (2817
4387 (42726) (8.954) 15504 33281 28745 29943 31287 53,720 7622
(4387) (15,504) (31,789
1492
(43)  (2760)  (2875) (3008 (S157) __ (I3V
0 0 0 ) 1349 25986 27,068 28283 48363  G68,90:
0 0 0 0 (459)  (8835)  (9203) _ (9616) (16511) (34N
0 (42726) (8.954) 0 890 17,151 17,865 18,667 32052 4547
67077 114956 82098 58,628 41917 41870 41917 41917 20935
3.000 3.000 3.000 3.000 3,000
(10,585) (11432) (12347)  (13334) (14401) (15553} (16797) _ (18141)  (19.592) (21,160
62492 66,798 66,798 51,204 34407 43468 42985 42443 33394 24317
0.909 0826 0751 0683 0621 0.564 0513 0467 0424 038¢
S6811  SS205  SO186 35034 21364 24,537 22058 19800 14,162 9.378

356,571



R o J E c T I o N
n 12 13 14 15 16 17 18 19 20
105,560 105,560 105,560 105,560 105,560 105,560 105,560 105,560 105,560 105,560
45780 45780 45780 4S80 4S780 45780  4S780 45780 45780 48780
151340 151340 151340 151340 151340 151340 151,340  15L340 151340 151340
(35.205)  (35205) (35205) (35205) (35205 (35205) (35205) (35205) (35205) (35.205)
(7041)  (7041)  (7.041)  (7,041) (7041 (L041)  (F041)  (TOA1)  (2.041) (7041
{4.694) {4,694) (4.694) (4.694) (4.694* (4,694) {4,694) (4.694) (4.694) (4.694)
104,400 104,400 104,400 104,400 104,400 104400 104,400 104400 104400 104,400
(26485)  (24,656)  (22682)  (20,554) (18246 (15759) (13073) (10172) _ . (7,039)  (3635)
77915 719,744 BL718 83846 86,154 88641  9L327 94228 97361 100,745
(1480)  (7655) (1845} (8,049} (8771 (8510}  (BI6T)  (5,046)  (9.347) (9672
70435 72088 73813 7579 7,583 80131 82560 85182 38015 91074
(23.948)  (24510) (25117)  (35771) (26480  (27.245)  (28,070) (28962) (29925  (30.96%)
46487 41578 48,756  S0026  SL403 52887 54489 56,220  S8,090 60,109
{22,853} (24,681) {26.655) (28,788} (31,091 (33,578) (36,264) {39,166) {42.299) (45.683)
23635 22897 22101 21238 20312 19308 18225  17.055 15791  14.426
035 0319 029 0263 0239 0218 0.198 0.18 0.164 0.149
8.284 7,296 6.402 5.593 4,862 4,202 3,606 3,067 2.582 2144
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Cash flow was used as a basis to determine NPV. The NPV derived is used exclusively in this
report as the basis for discussion and as an indicator of feasibility.
Alternative 1

Table 18 shows the NPV of alternatives 1A-1D; numbers in () indicate a negative NPV. From
Table 18, it can be seen that all NPVs are negative, evidence that this alternative is not a viable one.
Alternative 1D which incorporates savings of RF kilns and has an NPV of ($1,939,658) @ 12% MARR,
is the best of the group.

Using this analysis as a starting point, an effort was made to achieve feasibility, using alternative
1D as a basis. Feasibility could be obtained by either increasing savings or decreasing cost. Since savings
could not be increased, capital and maintenance costs were decreased. Capital costs and maintenance
costs were decreased to $1.5 Million and $150,000, respectively. Even at these costs, feasibility using our

 criteria still could not be obtained as the NPV was ($37,790).

Table 18. NPV for variations of alternative 1 using MARR 8%, 10%, and 12%.

MARR
Alternative: 8% 10% 12%
la: Excluding RF kilns, new equipment ($4,443,708) (8$3,847,412) (83,359,500)
1b: Including RF kilns, new equipment (33,688,777) ($3,442,385) (8$2,794,258)
1c: Excluding RF kilns, used equipment (83,983,017) ($3,737,412) ($3,010,976)
1d: Including RF kilns, used equipment (83,277,775) ($3,232,019) (82,502,344)

The conclusion reached for this alternative is that, it is not only unlikely that a cogeneration
system could service all the companies within this park, but, even if they could be serviced, it would hot
be feasible to do so; it is impossible to rely only on savings for such a large-scale project.

Akemaﬁw 2
Alternative 2 considered a larger-scale system. The same type of economic analysis that was

performed for alternative 1 was also performed for this alternative, but in addition, avoided cost rate was
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increased to determine what rate would be needed to achieve feasibility. Costs were not decreased in
this analysis. Tables 19-20 show the NPV at avoided cost rate of $0.015/kWh and the avoided cost rate
required to achieve feasibility.

All initial NPV values are negative, again indicating an unfeasible alternative. From Table 19,
it can be seen that the increase in avoided cost rates required for feasibility range from $0.28 to $0.397,
clearly unobtainable. However, as can be seen from Table 20, avoided cost rates required for feasibility
decreased, as economies of scale at this size (approximately 6 MW) are approached. Avoided cost rates
range from $0.0714 to $0.0888 at this size, possibly obtained through wheeling power.

Table 19. Alternative 2 (25-mile radius):
NPV at avoided cost rate $0.015/kWh, avoided cost rate required for feasibility.

Minimum Acceptable Rate of Return
ALTERNATIVES 8% 10% 12%
2A: Companies in park, new equip., (37,037,635) ($6,085,166) (85,327,689)
savings & revenue. $0.369 $0.383 $0.397
<B: Companics in park, used equip., (35,443,9c0) {23,943,338) (34,341,859)
savings & revenue. $0344 $0.358 $0.372
2C: Sell all power to uulity, new (36,694,773) (37,78, »
equipment. : $0.313 $0.324 $0.336
ZD: Sell all power to utility, used (36,553,164) (37.134708) B5.374,492)
equipment. $0.273 $0.28 $0.2

Table 20. Alternative 2 (50-mile radius):
NPV at avoided cost rate $0.015/kWh, avoided cost rate required for feasibility.

_ Minmimum Acceptabie Rate of Return
ALTERNATIVES 8% 10% 12%
2A: Companies in park, new equip., (38,228,003) (37,109,356) (36,215,927)
savings & revenue. $0.0828 $0.0857 $0.0888
2B: Companies 1n park, used equip., (36,969,192) (36,766,009) (3,267,529)
savings & revepue. $0.0716 $0.073 $0.0744
2C:Sell"all power to utility, new (38,931,023 (37,718,963) (36,750,711)
equipment. $0.0815 $0.0843 $0.0872
ZD:" Sell all power to utility, used (37,664,990) (37.375,616) (335,795,408)
equipment. $0.0714 $0.0727 $0.074

Economies of scale at wood-fired plants are best maximized at 15 MW, 150,000 Ibs./hr. steaming

capacity. A 10 MW plant would require 184,000 tons/yr. of fuel (33). A 15.5 MW plant in Bridgewater,
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NH consumes 258,420 tons of waste/yr.(21). For this alternative, it may be possibie to utilize additional
waste or decrease cost in order to better approach scale; it is predicted that scale might be achieved by
taking in between 184,000 and 258,420 tons/yr. (this alternative considered 125,000 tonsfyr.). The
conclusion reached for alternative 2 is that a larger-scale system is certainly more viable than a small-
scale system designed to meet the energy requirements of the park. However, while economies of scale
are best met at larger systems, avoided cost is also a major consideration. The alternative that
incorporates residue obtainable from a 50-mile radius and incorporates used equipment is, again, the best
of the group. However, even for this case, the avoided cdst rate required for feasibility is greater than
$0.06/kWh, clearly unobtainable. Therefore, this alternative, although promising, is not sufficient to
achieve feasibility.
Altemative 3

Alternative 3, a smaller-scale system servicing one or two companies, is the most viable option.
Table 21 shows NPV’s and discounted payback periods for all alternatives.

Although NPV for each alternative is positive (indicative of a good invcstihcnt) none of the
alternatives achieved payback in four years. The best scenario, alternative 3B, at 8% MARR, discounted
payback period is estimated to be 8.88 years.

Table 21. Alternative 3: NPV and discounted payback periods (in years),
MARR 8%, 10%, and 12%.

: MARR

Alternatives 8% 10% 12%

1A: Bel-Bar Dry Kiln $468,601 $418,102 $376,572
9.71 _12.15 17.48

1B: Abenaki Dry Kiln $259,927 $231,294 $207,820
8.88 20.75 14.08

1C: RF Kilns/Bel-Bar Dry Kiln $336,554 $304,819 $279,242

>> 20 >> 20 >> 20

Although a positive NPV is important, it is also fundamental to have a reasonable payback period.

Therefore this alternative could be considered most viable.
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SOCIAL/REGULATORY FEASIBILITY

Social Feasibility

Social feasibility is becoming increasingly important in cogeneration projects. Social feasibility
takes into consideration acceptance by various sectors of the community. A cogeneration plant burning
" wood waste would assuredly be welcome by the tenants of this park and the primary and secondary wood
products companies in the surrounding area, because of the existing problems in disposing of wood
residue and the possibility of savings of energy bills that the plant would provide.

However, the industrial park is located very close to a residential area and they are the ones who
would have to live with emissions resulting from the plant. It is likely that a cogeneration plant that
burns solely wood waste would be acceptable to not only the residents surrounding the park, but also
~ those living in the nearby community. The additional truck traffic into the indﬁstrial park area might
pose a problem, but it would not represent any new traffic patterns as many of the trucks that would
disposc of their waste at the park already use Route 92 to the present disposal site in Parsons. I-Iowevcr;
one potential problem lies with the 6 MW plant; approximately 25 trucks/day are anticipated to enter the
park. Some will go through Belington, others will come from the south. Some coordination must be
involved that takes into account new patterns of truck traffic.

It is recommended to any developer of this project that the citizens of Belington and the
surrounding area be kept informed of stages of the project through public meetings and in making

available documents open and available to interested parties.

Regulatory Feas'ibilitv

Environmental Regulations
A new cogeneration plant at this location would be governed by several types of environmental

regulations, including air quality, water discharge, and emergency planning and community right-to-know.
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Some regulations are regulated at the federal level, while others are regulated at both the federal and
state levels.

All proposed cogeneration or independent power projects require a "Permit to Construct a
Stationary Combustion Source”. Without this permit, construction cannot begin and financing cannot
be obtained (13).

Air Quality

Regulations for air quality at the Federal level include a variety of rules and regulations. If a
plant is large, a formal Prevention of Significant Dctcﬁomﬁon review takes place and control measures
for each pollutant whose emission rate exceeds regulatory defined emission rates must be addressed (13).
PSD rules are designed to prevent areas where air quality is presently good from deteriorating (6). This
process applies only if the region where the plant will be located has attained the National Ambient Air
Quality Standard (NAAQS) for that pollutant; best available control technology (BACT) must be used
for those pollutants for which the region is in attainment. If the region is nonattainment for that
pollutant, a New Source Review (NSR) process applies and lowest achievable emission rate (LAER)
technology is to be used instead of BACT (13). Figure 8 shows a map of West Virginia illustrating which
counties meet primary and secondary standards of major air pollutants (6); Barbour county meets all
standards.

Air quality permits are issued by a state to enforce limitations of both Federal and state air
quality emissions. The West Virginia Air Pollution Control Commission (WVAPCC) handies permits
and monitoring.

A wood-fueled cogeneration plant may or may hot require an air quality permit, depending upon
the exact type and amount of anticipated emissions and the location of the plant. A permit will likely

be required, however, if the plant:

° emits a sufficient amount of any of the seven critical air pollutants (TSP, ozone,
carbon monoxide, sulfur dioxide, nitrogen dioxide, hydrocarbons, or lead);
° emits a sufficient amount of any of the pollutants for which National Emissions
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Standards for Hazardous Air Pollutants (NESHAPS) have been established (asbestos,

beryllium, mercury,
vinyl chloride and benzene);
L locates within a Non-Attainment area;
° significantly impacts either a Non-Attainment area or a Class I area.

Particulate emissions are the major concern for a plant burning solely wood residue due to high
volatiles and carbon content in wood (33).

Water Quality

Various agencies regulate the withdraw, allocation, and use of water. The requirements are
determined by whether the water will be pumped from groﬁndwatcr, withdrawn from a natural body of
water, or supplied by a municipal wastewater system (13).

West Virginia requires a National Pollution Discharge Elimination System (NPDES) permit. This
is handled by the Water Resources Section, Division of Natural Resources. A plant burning solely wood
waste should have little problem obtaining an NPDES permit.

Emergency Planning and Community Right-to-Know

A cogeneration plant may require use hazardous materials such as ammonia for NO, control and
sulfuric acid and caustic soda for regenerating boiler feedwater demineralizers. These substances are
regulated under Title III of the Emergency Planning and Community Right-to-Know Act. Facilities that
use these substances must prepare comprehensive emergency plans (sections 302 and 303). Facilities that
produce, use or store hazardous substances must report accidental releases to state and local officials
(section 304). Section 313 requires annual reports to Local Emergency Planning Committees (LEPCs)
(13).

For plants that incorporate a cooling tower, biocides are considered as pesticides and must be
registered and approved by the EPA for the specific use that appears on the label. The Federal
Insecticide, Fungicide and Rodenticide Act (FIFRA) dictates the conditions under which pesticides are

sold and used (13).
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Figure 8. Air quality criteria for West Virginia counties.
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PURPA Regulations
From preliminary discussions with Monongahela Power Co., the local utility which is a subsidiary
of Allegheny Power Systems (APS) of Greensburg, PA, it is expected that they are not interested in
purchasing any power produced by a cogenerator. However, in preliminary talks with Virginia Electric
Power Company (VEPCO) and Philippi Municipal Utility, located approximately 12 miles away from this
location, they are both interested in purchasing power. Perhaps an agreement to wheel power can be
worked out between the two and Monongahela Power can then transmit the energy along their lines.

A list of utilities interconnected to Monongahela Power afe listed below: (8).

Potomac Edison Co. Ohio Edison Co. West Penn Power Co.
Downsville Pike 76 South Main St. Cabin Hill
Hagerstown, MD 21740 Akron, OH 44308-1890 Greensburg, PA 15601
(301) 790-3400 (216) 384-1500 (412) 837-3000

_ Virginia Elec. & Power. Appalachian Power Co. Wheeling Power Co.
One James River Plaza 40 Franklin Rd. 51 Sixteenth St.
P.O. Box 26666 Box 2021 Box 751
Richmond, VA 23261 Roanoke, VA 24022 Wheeling, WV 26003
(804) 771-3000 (703) 985-2300 (304) 234-3000

Ohio Power Co.

301 Cleveland Ave., SW
Canton, OH 44702
(216) 456-8173




Appendix 1. WV Code § 150-3-12, Cogeneration and Small Power Production.




Appendix 2. Rei;ucst for proposals and companies receiving the RFP.
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APPENDIX A

TITLE 150
LEGISIATIVE RULE
PUBLIC SERVICE COMMISSION

SERIES3
RULES AND REGULATIONS
FORTHE
GOVERNMENT OF ELECTRIC UTILITIES

§150-3-1. General.

1.1. Scope. -- These rules govern the operation
and service of electric utilities subject to the jurisdic-
tion of the Public Service Commission pursuant to
West Virginia Code §24-2-1.

1.2. Authority. -- W. Va. Code §§24-1-1, 24-1-7,24-
2-1,and 24-2-2

1.3. Filing Date. -- March 30, 1987
1.4. Effective Date. -- May 29, 1987

1.5. Amendment of Former Rule. -- This legisla-
tive ruie amends West Virginia Legislative Ruie
"Public Service Commission, Chapter 24-1, Series [I1,
Rules and Regulations for the Government of Electric
Utilities”, filed March 20, 1986. subsection heading of
the standard format.

1.6. Authorization of rules.

(1) These rules are intended to insure adequate
service to the public, to provide stindards for uniform
and fair chirges and requirements by the utilities and
their customers, and to establish the rights and re-
sponsibilities of both the utility and the customer.

(2) The adoption of these rules and regulations
shall in no way preclude the Public Service Commis-
sion from altering or amending them in whole or in
part, or from requiring any other or additional serv-
ice, equipment, facility, or standard, either upon com-
plaint or upon its own motion, or upon the application
of the utility.

{3) These rules shall not relieve in any way a
utility from any of the duties under the laws of this
State.

1.7. Application of rules.

(1) These rules apply to public utilities as de-
fined in regulation 1.3. :

(2} If hardship results from the application of
any rule herein prescribed, or if unusual difficulty is
involved in immediately complying with any rule, ap-
plication may be made to the Commission for the
modification of the particular rule or for temporary or
permanent exemption from its provisions; provided
that no application for such modification or exemp-
tion shall be considered by the Commission unless
there is submitted therewith a full and complete justi-
fication for such action.

1.8. Definitions.

(1) Commission - Whenever in these rules and
regulations the words "Commission” or "Public Serv-
ice Commission” occur, such word or words shall, un-
less a different intent clearly appears from the con-
text, be taken to mean the Public Service Commission
of West Virginia.

(2) Public Utility - Except where a different
meaning clearly appears from the context, the word
or words “utility” or "public utility” when used in
these rules and regulations shall mean and include
any person or persons, or association of persons, how-
ever associated, whether incorporated or not, includ-
ing municipalities, distributing or selling electric
energy for light, heat, power or other purpose, which
are now or may hereafter be held to be a public serv-
ice.

(3) Customer - The word "customer” as used in
these rules shall be construed to mean any person,
group of persons, firm, corporation, institution,
municipality or other service body furnished electric




150CSR 3

(a) be available to persons who have or rep-
resent an interest which would not otherwise be ade-
quately represented, the representation of which in-
terest is necessary for a fair determination in the
proceedings;

(b) be available to persons who are, or repre-
sent an interest which is, unable to effectively partici-
pate in the proceeding because of an inability to pay
for reasonable attorneys' fees, expert witness fees,
and other reasonable participation costs; and

(c)satisfy thedefinitionofalternative means
of adequate representation set forth in the statement
of policy section of this Rule.

(3) The determination as to which electric con-
sumer intervenors are entitled to reimbursement
shall be made by the Commission after considering
the quality of the consumer intervention and the ef-
fect of that intervention upon the ultimate decision of
the Commission in the proceeding. An award shall be
made snly if, in the Commission's judgment, the eiec-
‘tric consumer intervenor's participation in the pro-
ceeding substantially contributed to the approval, in
whole or in part, of a position advocated by the elec
tric consumer intervenor. The amount of the award
shall be commensurate with the contribution made. In
determining this amount, the Commission may con-
sider the actual costs of participation to the electric
consumer intervenor and the prevailing market rates
in West Virginia for the kind and quality of services
rendered. Reasonable attorneys’ fees. expert witness
fees and other reasonable expenses of participation
are compensable.

(4) In the event that more than one utility is
affected, each utility's share of the assessment shall
be determined by multiplying the total award by the
ratio of that utility's total retail Kwh sales in West
Virginiatothe total retail Kwhsales in West Virginia
of all the affected utility companies in the proceed-
ings. The ratio is to be calculated using figures for
the most recently completed calendar year.

(5) The electric consumer intervenor shall in-
clude a memorandum of costs with the initial brief to
be filed after the close of the taking of evidence. The
memorandurmn must set forth with detail the name(s)
and address(es) of the electric consumer(s); the
name(s) of the utility(ies) from which compensation is
being requested; the case nume and number of the
proceeding in which the applicant has intervened, and
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the costs for which compensation is claimed.

{a) Any party may include an objection to the
reasonableness of any fee or cost with the filing of
reply briefs. The Commission may, in its final order
and after consideration of the memorandum of costs
and any objections thereto make an award and. if nec-
essary, allocate the responsibility for payment of that
award among the various affected utilities.

(b) Any electric consumer intervenor who
has not been awarded costs in the Commission’s final
order may petition the Commission for
reconsideration. The petition must include a memo.
randum of cost as set forth above. The Commission
shall dispose of such petition within a reasonable time
by entering an order cither granting or denying the
petition.

11.4. Payment and accounting treatment.

(1) Payment of costs under this Rule shall be
made by the affected utiiity or utilities within thirty
{30) days of the date on which a Commission order
granting an award issues under Subsection 3te). If
costs are not paid within thirty (30) days of said final
order, the electric consumer intervenor may initiate
procedures to enforce the order pursuant to Sections
24-4-6 or 24-4-7 of the West Virginia Code.

(2) All monies paid to electric consumer inter-
venors by an affected utility under this Rule shall be
treated as allowable operating expense in the rate
case in which the electric consumers intervened, un-
less the Commission determines that another ap-
proach is more appropriate.

§150-3-12. Cogeneration and small power produc-
tion.

12.1. Definitions.

(1) Terms defined in the Public Utility Regula-
tory Policies Act of 1978 (PURPA), 16 U.S.C. 2601, et
seq., shall have the same meaning for purposes of this
rule (Rule 12.00) as they have under PURPA, uniess
further defined in this rule.

{a) "Qualifying facility” means a
cogeneration facility or a small power production fa-
cility which satisfies the criteria for qualifying facil-
ities set forth in Subpart B of Part 292 of the rules of
the Federal Energy Regulatory Commission, Qualify-
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ing Cogeneration and Small Power Production Facil-
ities, 18 C.F.R. §292.201 through §292.207.

{b) "Purchase” means the purchase of elec-
tric energy or capacity or both from a qualifying facil-
ity by an electric utility.

(c) "Sale” means the sale of electric energy
or capacity or both by an electric utility to a qualify-
ing facility.

(d) "System emergency” means a condition
on a utility's system which is likely to result in immi-
nent significant disruption of service to customers or
is imminently likely to endanger life or property.

{(e) "Rate” means any price, rate, charge, or
classification made, demanded, observed or received
with respect to the sale or purchase of electric energy
or capucity, or any rule, regulation, or practice re-
specting any such rate, charge, or classification, and
any contract pertaining to the sale or purchase of
electric energy or capacity.

{0 "Avoided costs” means the incremental
costs to an electric utility of electric energy or capaci-
ty or both which, but for the purchase from the quaii-
fying facility or qualifying facilities, such utility
would generate itself or purchase from another
source.

(g) "Interconnection costs” means the rea-
sonable costs of connection, switching, metering,
transmission, distribution, safety provisions and ad-
ministrative costs incurred by the electric utility
directly related to the installation and maintenance
of the physical facilities necessary to permit intercon-
nected operations with a qualifying facility, to the
extent such costs are in excess of the corresponding
costs which the electric utility would have incurred if
it had not engaged in interconnected operations, but
instead generated an equivalent amount of electric
energy itself or purchased an equivalent amount of
electric energy or capacity from other sources. Inter-
connection costs do not include any costs included in
the calculation of avoided costs.

(h) "Supplementary power” means electric
energy or capacity or both supplied by an electric util-
ity, regularly used by a qualifying facility in addition
to that which the facility generates itself.

(i) "Back-up power" means electricenergyor

capucity or both supplied by an electric utility to
replace energy ordinarily generated by a facility's
own generation equipment during an unscheduled
outage of the facility.

(i) "Interruptible power” means electric en-
ergy or capacity or both supplied by an electric utility
subject to interruption by the electric utility under
specified conditions.

(k) "Maintenance p'ower" means electric en-
ergy or capacity or both supplied by an electric utility
during scheduled outages by the qualifying facility.

_ {1) "Commission” means Public Service
Commission of West Virginia.

12.2. Scope.

(1) Applicability - The provisions of Rule 12.00
et seq. apply to the regulation of sales and purchases
between qualifying facilities with a design capacity in
excess of 100 KW and electric utilities.

(2) Negotiated rates or terms - Nothing in Rule
12.00 et seq.:

(a) Limits the authority of any electric utili-
ty or any qualifying facility to agree to a rate for any
purchase, or terms or conditions relating to any pur-
chase, which differ from the rate or terms or condi-
tions which would otherwise be required by this rule;
or

(b) Affects the validity of any contract en-
tered into between a qualifying facility and an elec-
tric utility for any purchase.

12.3. Cost data to be supplied by electric utilities.

(1) Each utility required to file data with the
Federal Energy Regulatory Commission under 18
C.F.R. 292.302, Availability of electric utility system
cost data, shall file the same data with the
Commission in accordance with the time schedules
and utility classifications set forth in that section.

(2) Any data submitted by an electric utility
under Rule 12.3 shall be subject to Commission
review. In any such review, the electric utility has
the burden of coming forward with justification for its
data.
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12.4. Electric utility obligation under Section 12 et
seq.

(1) Obligation to purchase from qualifying facil-
ities - Each electric utility shall purchase, in accord-
ance with Rule 12.6, any energy and capacity which is
made available from a qualifying facility:

(a) Directly to the electric utility; or

(b) Indirectly to the electric utility in accord-
ance with paragraph 12.4(4) of this rule.

(2) Obligation to sell to qualifying facilities
Each electric utility shall sell to any qualifying facili-
ty, in accordance with Rule 12.7, any energy and ca-
pacity requested by the qualifying facility.

(3) Obligation to interconnect -

{a) Any electric utility shall make such in-
terconnection with any qualifying facility as may be
necessary to accomplish purchases or saies under
-these rules. (12.00 et seq.); provided, however, that if,
solely by reason of purchases or sales over the inter-
connec‘ion, the electric utility would become subject
to regulation as a public utility under Part [l of the
Federal Power Act, then the electric utility will not be
required to interconnect.

(b) The obligation to pay for any intercon-
nection costs shall be determined in accordance with
Rule 12.8.

(4) Transmission to other electric utilities - [fa
qualifying facility agrees, an electric utility which
would otherwise be abligated to purchase energy or
capacity from such qualifying facility may transmit
the energy or capacity to any other electric utility.
Any electric utility to which such energy or capacity
is transmitted shall purchase such energy or capacity
under this paragraph as if the qualifying facility were
supplying energy or capacity directly to such electric
utility. The rate for purchase by the electric utility to
which such energy is transmitted shall be adjusted up

~or down to reflect line losses and shall not include any
charges for transmission.

(5) Parallel operation - Each qualifying facility
shall agree to operate in parallel with the electric
utility; provided that the qualifying facility complies
with the utility's reliability and safety standards on
file with the Commission.

30

12.5. Procedure for establishing rates for purchas-
es.

(1) Utilities and qualifying facilities shall

-negotiate a mutually acceptable rate for purchase of

power taking into consideration all relevant factors,
including the factors set forth in paragraph 12.6(4) of
this rule. Prior to becoming effective, all negotinted
contracts between utilities and qualifying facilities
shall be filed with the Commission and approved by
the Commission. Unless the Commission specifically
modifies or disapproves a negotiated contract within
thirty (30) days after filing, the contract shall be
approved, as filed.

(2) If a utility and a qualifying facility cannot .
negotiate terms acceptable to both parties, either par-
ty, or both, may request an informal conference with
the Commission StaiT wherein the matters in contro-
versy will be discussed. If after such conference a
resolution acceptihle to both parties has not heen
reached, either party. or both, may file a formul com-
piaint with the Commission. pursuant 2o Rule 6 of the
Commission’s Rules of Practice and Procedure. set-
ting forth in detail the matters in controversy; the
basis for that party's pesition. including the necessary
data in support thereof; and a history of the negotia-
tions.

(a) Prefiled testimony shall be required un-
less waived by the Commission for gnod cause shown.

{b) The Commission shall make such order
as necessary to reasonably resolve the controversy.

12.6. Rates for purchases.

) {1) Rates for purchases - Rates for purchases
shall:

(a) be just and reasonable to the electric
consumer and in the public interest, and (b) not dis-
criminate against qualifying cogeneration and small
power production facilities; however, nothing in this
rule shall require an electric utility to pay more than
the avoided costs for purchases, as those costs are
defined in Rule 12.1(1)(f).

(2) Relationship to avoided costs:
(a) For purposes of this paragraph, "new ca-

pacity” means any purchase from capacity of a quali-
fying facility, construction of which was commenced
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on or after November 9, 1978.

(b) Rates for purchases of new capacity shall
equal the avoided costs determined after considera-
tion of the factors set forth in paragraph 12.6(4) of this
rule, regardless of whether the electric utility making
such purchases is simultaneously making sales to the
qualifying facility. A rate sodetermined satisfies the
requirements of paragraph 12.6(1) of this rule.

(c) Arate for purchases (other than from new
capacity) may be less than the avoided cost if the
Commission determined that a lower rate is consis-
tent with paragraph 12.6(1) and is sufficient to en-
courage cogeneration and small power production.

(d) Inthe casein which the rates for purchas-
es are based upon estimates of avoided costs over the
specific term of the contract or other legally enforce-
able obligation, the rates for such purchases do not
violate this rule if the rates for such purchases differ
from avoided costs at the time of delivery.

(3) Purchases "as available” or pursuant to a
legally enforceable obligation - Each qualifying facili-
ty shall have the option either:

(a) To provide energy as the qualifying facil-
ity determines such energy to be available for such
purchases, in which case the rates for such purchases
shall be based on the purchasing utility's avoided
costs calculated at the time of delivery; or

{b) To provide energy or capacity pursuant
to a legally enforceable obligation for the delivery of
energy or capacity over a specified term, in which
case the rates for such purchuses shall, at the option
of the qualifying facility exercised prior to the begin-
ning of the specified term, be based on either:

(i) The avoided costs calculated at the
time of delivery; or

(ii) The avoided costs calculated at the
time the obligation is incurred.

(4) Factors affecting rates for purchases. In
determining avoided costs, the following factors shall,
to the extent practicable, be taken into account:

(a) The date provided pursuant to Rule
12.03, including Commission review of any such data
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(b) The availability of capacity or energy
from a qualifying facility during the system daily and
seasonal peak periods, including:

(i) The ability of the utility to dispatch
the qualifying facility;

(ii) The expected or demonstrated relia-
bility of the qualifying facility;

(iii) The terms of any contract or other
legally enforceable obligation, including the duration
of the obligation, termination notice requirement and
sanctions for noncompliance;

{iv) The extent to which scheduled out-
ages of the qualifying facility can be usefully coordi-
nated with scheduied outages of the utility's facilities;

(v) The usefulness of energy and capacity
supplied from a qualifying facility during system
emergencies, including its ability to separate its load
from its generation. ’

(vi) The individual and aggregate value
of energy and capacity from qualifying facilities on
the electric utility’s system; and

(vii) The smaller capacity increments
and the shorter lead times available with additions of
capacity from qualifying facilities; and

(¢} The relationship of the availability of
energy or capacity from the qualifying facility as de-
rived in paragraph 12.6(4)(b) of this rule, to the abili-
ty of the electric utility to avoid costs, including the
deferral of capacity additions and the reduction of
fossil fuel use; and

(d) The costs or savings resulting from vari-
ations in line losses from those that would have exist-
ed in the absence of purchases from a qualifying facil-
ity, if the purchasing electric utility generated an
equivalent amount of energy itself or purchased an
equivalent amount of electric energy or capacity.

(5) Periods during which purchases are not re-
quired.

(a) Any electric utility which gives reason-
able notice pursuant to paragraph 12.6(5)(b), below,
will not be required to purchase electric energy or
capacity during any period during which, due to oper-
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ational circumstances, purchases from qualifying fac-
ilities will result in costs greater than those which the
utility would incur if it did not make such purchases,
but instead generated an equivaient amount of ener-
gy itself. The costs referred to herein shall be calcu-
lated in the same or a similar manner that was used
to calculate costs for the purpose of establishing the
rate for purchases from the qualifying facility.

{b) For the purposes of paragraph 12.6(5)(a),
reason able notice is that which provides each affect-
ed qualifying facility adequate time to cease delivery
of energy or capacity to the electric utility.

(i) Any utility failing to provide reason-
able notice will be required to pay the contract rate
for such purchase of energy or capacity from the facil-
ity.

{c) A claim by an electric utility that such
period as described in paragraph 12.6(5)(a) has oc-
curred or will occur is subject tn verification by the
Commission.

12..7. Rates for sales.

(1) Rates for sales shall be just and reasonable
and in the public interest and not discriminate
against any qualifying facility in comparison to rates
for sales to other customers served by the electric
utility.

(2) When a qualifying facility's load or other
cost-related characteristics are similar to those of
other customers receiving service under a given rate
schedule, the same rate schedule shall appiy to the
qualifying facility. [f there is no existing rate sched-
ule applicable to the qualifying facility, the utility
shall file with the Commission a proposed tariff and
supporting cost-of-service data.

(3) Upon request of a qualifying facility, each
electric utility shall provide supplementary power,
back-up power, maintenance power and interruptible
power; provided, however, that if, after public notice
and hearing, it is determined that compliance with
any of these requirements will impair the electric
utility's ability to render adequate service to its
customers or will place an undue burden on the elec-
tric utility, then the Commission may waive such
requirement(s).

{a) The rates for sales of back-up power or
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maintenance power shall not be based upon an as-
sumption (unless suppurted by factual data) that
forced outages or ather reductions in electric output
by all qualifying facilities on an electric utility's
system will occur simultaneously, or during the sys-
tem peak, or both, and shall take into account the ex-
tent to which scheduled outages of the qualifying fac-
ilities can be usefully coordinated with scheduled out-
ages of the utility's facilities.

12.8. Interconnection costs.

(1) Each qualifyiny facility shall be obligated to
pay any interconnection costs as defined in Rule
12.1(1Xg). Such costs shall be ussessed on a nondis-
criminatory basis with respect to other customers
with similar load characteristics. Reasonable costs of
interconnection shall be negotiated by the qualifying
facility and the utility, and any disputes shall be
resolved in accordance with the procedure established
in Rule 12.5(2).

{2} The utility shall be reimbursed by the quili-
fying facility at the time interconnection costs are
incurred. Upon petition by uny party involved and for
good cause shown, the Commission may allow for re-
imbursement of costs over a reasonable perind of time
and upon such conditions as the Commission may de-
termine; provided, however, that no other customers
of the utility shall bear any of the costs of intercon-
nection.

12.9. System emergencies or maintenance period.
During a system emergency:

(1) A qualifying facility will be required to
supply energy or capacity only to the extent: (a) pro-
vided by contract between the utility and qualifying
facility; or (b) ordered under Section 202(c) of the
Federal Power Act:

(2) An electric utility may discontinue: (a) pur-
chases from a qualifying facility if such purchases
would contribute to the emergency; and (b) sales toa
qualifying facility, provided that such discontinuance
is on a nondiscriminatory basis.

During system maintenance periods:
An electric utility may discontinue purchuses

from a qualifying facility during periods of mainte-
nance when safety conditions would require the de-

N




150CSR 3

energizing of facilities. : ED. NOTE: All forms are available from the
PS.C.
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APPENDIX B

REQUEST FOR PROPOSALS

For

A Wood-Fired Cogeneration Facility at
Belington Industrial Park
Belington, WV
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I. Intent of this Request for Proposals

The purpose of this document is to determine both the degree of interest and the intent of
potential developers of a cogeneration facility at a wood products industrial park located near the
town of Belington, Barbour County, West Virginia. The primary purpose of this facility should be
to fully utilize the wood residue generated at this location; only proposais that utilize wood residue
will be considered.

II. Location and Climate

This park is located just to the south of Belington, WV, east of Route 250. Figure 1 shows
the location of Belington and a topographic map of this location.

Water is available from the Tygart River, located on the west side of Route 250,
approximately 2 miles from the park. The City of Belington has a pumping capacity of 432,000
gallons in 24 hours, with an excess capacity of 375,000 gallons/day. Although the sewage system for
Belington has no excess capacity, there is excess capacity in the town of Junior, two miles south of
Belington.

Climate data for Barbour County:’ :
L Average temperature: mean 52.0°F: high 74.5°F; low 29.6°F;

° Average precipitation: January 2.14 inches; July 4.86 inches;
. Elevation around park: 1.740 feet - 1,900 teet:

II1. Site Description

All 10 companies inside this 74-acre industrial park are either primary or secondary wood
products firms. The layout of the park including existing gas, sewer, water and electric lines is shown
in Figure 3. Most of the company offices are housed in small trailers. The companies are divided
into three groups:

Group 1 (#1-7) Companies Presently Located In the Park:
Coastal Lumber Co.

Bel-Bar Dry Kiln Co.™

Ware Planing Mill

Ware Sawmill

Ricottilli Fencing of West Virginia

Talbott Lumber Co.

B&B Lumber Co.

N

Urban, C. ed., Brief Facts about Barbour County, West Virginia, 1990 edition, Philippi-
Barbour County Chamber of Commerce, Inc.

Bel-Bar Co. is recently under new ownership: operations should begin shortly. The new
owner has expressed an interest in a wood-fired boiler system for the company.
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Group 2 (#8,9) Companies Presently Constructing Plants in the Park:
8. Shears & Son Lumber Co.
9. Abenaki Timber Corp.

Group 3 (#10) Unoccupied Building Housing 2 Radiofrequency (RF) Kilns.

The capacity of the dry kilns operated by company #2 are 7 kilns @ 35,000 BF each, and
of company #9, 3 kilns @ 50,000 BF each.

These company numbers correspond to the numbers shown on Figure 2. Although it is
unknown at this time if the RF kilns will ever be used again, there is at least one company currently
seeking to purchase and operate them.

IV. Residue Availability

Residue is generated as sawdust, bark, chips, shavings, and slabs. At the present time, all
residue produced at Belington is disposed of off site; none is used for energy. Sawdust is sold to a
local charcoal manufacturer, bark is sold to several mulch processing plants; chips are sold to several
paper companies located outside of West Virginia; and slabs which are not hogged are sold to the
mining industry or often given away to be used as firewood. The distance to haul residue is often
quite far in this mostly-rural area and very little money is made on the residue.

To determine the potential amounts of wood residuc available, three areas were designated:

1. Inside the Belington Corporation limit:
2. Within a 25-mile radius of the park;
3. Within a 50-mile radius of the park.

The amount of residue available was obtained from estimates taken during a phone survey
of all sawmills and secondary wood products manufacturers generating residue. Information was
obtained by calling each company and asking:

1. How much (sawdust. bark, chips. and/or slabs) are generated in tons/day?;
2. What becomes of these residues?

Answers regarding amounts were given in tons/day, or vans/day (assuming one van holds 20
tons of residue). Figure 3 shows these three designated areas and the amounts of residue available
within each area. These amounts exclude waste used in wood-fired boilers and slabs.

Residue data for both sawmills and secondary companies was collected within a 25-mile
radius, and sawmills only between a 25- and S0 mile radius. Data from only sawmills was collected
from the 25-to 50-mile radius because it was thought that nearly all secondary industries in this area
would not have much residue to be able to economically haul such an extended distance.

V. Energy Utilization at the Park
An approximation of average energy usage for each company is shown in Table 1. This table

was produced without consideration of seasonal changes in energy usage because energy usage is
controlled more by the market for wood products, which is somewhat unpredictable.
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Electricity Usage

Electric bills for companies in Group 1 were analyzed to determine approximate peak,
average and annual energy usage for each company. Two years of bills were requested from
companies in Group 1 that covered 1989-1990. Energy data for companies in Group 2 was estimated
from conversations with owners regarding anticipated energy requirements. Group 3 data was
obtained from the previous owner of the RF kilns and covers only 1989.

Electricity consumption is shown in Table 1, cols. 2-5. Col. 2 was determined by totalling
all equipment horsepower; pcak demand in col. 3 was the highest demand shown on any electric bill.

Using electric bills as a basis, average and annual usage were calculated; these calculations
depended upon annual operations of cach company. This took two steps:

1. Hours/month for each company was assumed:
. 732 (for the steam kilns operating 24 hours/day x 30.5 days/mo.)
. 168 (for oftices open 8 hours/day x 21 days/mo.) or
. 128 (for oftices during holiday weeks in July & Nov. when open 8
hours/day x 16 days/mo.)
2. Companies expected to use electricity 2.000 hrsfyr (#1.3.4.5.6,7, and 8):
o Assume that peak kW oceurs for 2, 15-minute periods/day (1716 of an 8-hr
day or 125 hrs/fycar),
° Assume that average kWh/h occurs 7.5 hrs/day (15/16 of an 8-hr day or
875 hrsiyear);
o Therefore annual kWh = (peak kW x 125 hrs./yr.)+(avg. kWhth x 1,875

hrs./yr.);
Companies expected to use electricity 8,400 hrs/yr (#2.9,10):
. Assume that peak kW occurs for 1, 15-minute period/week (12.5 hrs./yr.);
° Assume that average kWh/h occurs 8.387.5 hrs./yr.

° Therefore annual kWh = (peak kW x 12.5)+(avg.kWh/h x 8,387 hrs./yr.).
The cost of electricity for industrial users in West Virginia is approximately $0.05/kWh.

Thermal Usage

Companies in Group 1 were requested to provide two years worth of gas bills. Estimations
were made for companies in Group 2. and one year of data was provided for the company in Group
3. Thermal data is shown in Table 1. cols. 6-8. Peak mmBtu/hour (col. 6) was obtained by
determining what month had the highest gas consumption, then dividing the total amount for that
month by the number of days the company operated that month.

Annuai mmBtu (col. 8) was determined by totalling monthly bills. Average mmBtu/hour (col.
7) was calculated by dividing annual mmBtu/hr. by cnher 2,000 (companies #1,3,4,5,6,7,8, and 10)
or 8,750 (companies 2 and 9)

The cost of natural gas for industrial users in this location is approximately $2.00/MCF.




V1. Social/Regulatory Concerns

It is expected that a cogenceration plant burning solely wood waste would be acceptable to
residents of this area. The additional truck traffic into the industrial park area might pose a
problem, although this would not represent any new traffic patterns, as many of the trucks that
would dispose of their waste at the industrial park travel on Route 92 past the park on their route
toward their present disposal site.

It is recommended to any developer of this facility to keep an open line of communication
with citizens in Belington and surrounding areas through public meetings. It is also advised to make
any documents readily available to interested parties.

State Regulations

Title 150, Series 3, § 150-3-12. Cogeneration and Small Power Production, contains
regulations pertaining to cogeneration facilities; copies can be made available upon request.

Under WV Code § 24-2-1, "The test as to whether a person, firm or corporation is a public
utility is the dedication or holding out, either express or implied that such person firm or corporation
is engaged in the business of supplying his or its product or services to the public as a class or any
part ot such public as distinguished trom services to only particular individuais. ..."

Environmental Regulations

The Air Pollution Control Commission (APCC) in West Virginia issues permits for
combustion facilities. Presently, state air quality standards are the same as those at the tederal level.
WYV H.B. 4643, passed in March, 1992. allows the APCC to formulate standards more strict that

federal for certain areas of the state with scientific support.

The Water Resources Section of the Division of Natural Resources issues water quality
permits; West Virginia requires a National Pollution Discharge Elimination System Permit (NPDES).

PURPA Regulations

Monongahela Power Co.. a subsidiary of Allegheny Power System (APS) of Greenburg, PA,
has stated that they do not prescently need. or anticipate a need. for capacity until 1999. Avoided
cost rate for Monongahela Power is $0.015/kWh for off-peak and $0.01502/kWh for peak and for
instailations without time-of-day metering. Producers are eligible for capacity payments if they sign
contracts of at least two years. From contract service date through the 8th year, capacity payment
is $0.005/kWh: for the ninth year to the end of the contract, the rate is the greater of $0.005/kWh
or the monthly fixed charge per kW of the last fossil-fueled plant in operation during or prior to the
8th year of the contract, times a ratio of the contract term in years divided by 33.”

The West Virginia Public Service Commission stated that power from the site may be
wheeled. According to WV Code § 150-3-12.4(4). transmission to other utilities occurs:

““Independent Power Report’s Avoided-Cost Quarterly, McGraw Hill, New York., Third Quarter
1991, p. 99
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If a qualifying facility agrees, an electric utility which would otherwise be obligated
to purchase energy or capacity from such qualifying facility may transmit the energy
or capacity to any other electric utility. Any electric utility to which such energy or
capacity is transmitted shall purchase such energy or capacity under this paragraph
as if the qualifying facility were supplying energy or capacity directly to such electric
utility. The rate for purchase by the electric utility to which such energy is
transmitted shall be adjusted up or down to reflect line losses and shall not include
any charges for transmission.

Philippi Municipal Electric has expressed an interest in purchasing only peak power; presently
they purchase all their power from Monongahela Power. Major interconnections with Monongahela
Power are:™™"

Potomac Edison Co. Ohio Edison Co. - West Penn Power Co.
Downsville Pike 76 South Main St. Cabin Hill
Hagerstown, MD 21740 Akron, OH 44308-1890 Greensburg, PA 15601
(301) 790-3400 (216) 384-1500 (412) 837-3000
Virginia Elec. & Power Co. Appalachian Power Co. Wheeling Power Co.
One James River Plaza 40 Franklin Rd. 51 Sixteenth St.

P.O. Box 26666 Box 2021 Box 751

Richmond, VA 23261 Roanoke. VA 24022 Wheeling, WV 26003
(804) 771-3000 (703) 985-2300 (304) 234-3000

Ohio Power Co.

301 Cleveland Ave., SW
Canton, OH 44702
(216) 456-8173

VII. Possible Sources of Financial Support

Limited Partnership

There exists the possibility of the tenants forming a limited partnership which will allow them
to pool their financial resources. This type of organization may provide a (small) amount of
financial support for a project. At the present time. the tenants are very interested in the potential
of a cogeneration facility at their industrial park. However, the potential of a limited partnership
and, hence. tinancial support from the tenants will become more evident depending upon the degree
of response trom this request. '

Land Available

The Barbour County Development Authority has stated that they will provide land owned
by them (outside the limit of Belington Corporation) to the project tree-of-charge

""" Electrical World Directory of Electric Utilities, 97th Edition. 1989. John E. Slater, Publisher,
McGraw Hill. NY.
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Industrial Revenue Bonds

Industrial Revenue Bonds (IRBs) are a potential means of financing this project. The State
Development Authority is allocated $150 Million in funds annually to be used for the issuance of
tax-exempt IRBs. Of this $150 Million, $100 Million is allocated to business projects. Of the $100
Million, half is allocated to counties and half is allocated to the state. Currently, the cap allocation
for IRBs in West Virginia is $10 Million; there is no cap for cogeneration projects. This funding
is on a first-come, first-serve basis. IRBs are issued around the first of January each year and it is
recommended that the application process begin, including a prospectus, in October.

To apply for IRBs. an Inducement Resolution must be passed by the county where the
project will take place. If the resolution passes, the resolution along with a cap allocation is
forwarded to the State Development Authority. The Development Authority makes the decision
regarding appropriation. It is then the responsibility of the individual or company awarded the IRBs
to sell them; the bonds must be sold within a certain length of time.

Additional information about IRB availability and application procedures can be obtained
from:

WYV Economic Development Authority _
Governor's Office of Community and Industrial Development
Charleston, WV 25305
(304) 348-3650 PHONE
(304) 348-0449 FAX




VIII. How to Reply

Companies interested in pursuing this proposal will need to include, at a minimum, the
following information:

1. Company evidence of qualification:
2. General design of the project;
3 Description of proposed system, including:

a. anticipated system size and amount of waste needed to meet this capacity;
b. equipment;
c. physical plant;
d. special needs:
4. Estimate of project cost and projection of cash flow;
5. Timetable of completion. ‘

Respondents should feel free to provide any additional information to support their proposal.
Send to:
Dr. Curt Hassler, Leader
Appalachian Hardwood Center
P.O. Box 6125
West Virginia University
Morgantown, WV 26506-6125

Responscs must be postmarked by June 30. 1992, A committee consisting of representatives
from the AHC, WV Fuel & Energy Oftice. Barbour County Development Authority, and the
industrial park will review all proposals. This committee will act as a resource and a liaison during
all stages of project development. Companies submitting proposals may be requested to present
their proposal before the committee.

Criteria to be used by the committee for judging proposals include:

1. Qualifications and previous experience of company:
2. Effective utilization of wood residue;
3. Economic considerations:

Those submitting documents will be notiticd of the outcome of their request no later August
15, 1992.




IX. Figures and Tables

Figure 1: General Location
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Figure 2. Layout of Belington Industrial Park.
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Figure 3. Amount of Residue Available
Within 25- and 50-Mile Radius of Belington.
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LIST OF 90 DEVELOPERS AND OWNER/OPERATORS TO WHOM RFP WAS SENT.

Bill Bousquet
Alternative Energy Inc.
Twenty South Street

P. O. Box 407

Bangor, ME 04402

Gaylen H. Oderkirk

Ark Energy Inc.

23293 S. Pointe Dr. Ste 100
Laguna Hills, CA 92653

Steven P. Levine
Besicorp Group Inc.
1151 Flatbush Rd.
Kingston, NY 12401

Guy Drouin

Biothermica International Inc.
3333 Beul Cavendish Rim 440
Montreal PQ H4B 3MS$
Canada

Allen Jones

Boiler & Heat Exchange Systems, Inc.

P.O. Box 23566
Chattanooga. TN 37422

Bruce E. Lurie

Brown & Root Energy Dev. Inc.
P.O.Box 3

Houston, TX 77001

Karen Kagalis

Catalyst Energy Corp.
535 Madison Ave. 18" Fl.
New York. NY 10022

Arthur S. Nislick

Community Energy Alternatives. Inc.
1200 East Ridgewood Ave. 2 Fl.
Ridgewood, NJ 07450

Domenic J. Falcone
Creston Financial Group
180 Grand Ave. Tenth Fl.
Oakland, CA 94612

Craig P. Murphy

American Resource Recovery
219 N. Main Street

River Falls, WI 54022

~ Arnold Bendent

Arnet Consulting
313 High Street
Hackettstown, NJ 07840

Norlyn VanBeek

Biomass Energy & Recycling
1304 N. Main

Sioux Center, IA 51250

Marvin L. Hintz

Black & Veatch Power Development Corp.
11401 Lamar

Overland Park. KS 66211

Robert L. Wood
Bonneville Pacific Corp.

257 E. 2* South, Ste 800

Salt Lake City. UT 84111

Robert McCambridge
Carbontec Energy Corp.
601 Lakeshore Pkwy.
Carlson Center, Ste 1083
Minetonka, MN 55343

Don Dowling
Cogentrix Inc.

9405 Arrowpoint Blvd.
Charlotte, NC 28273

Todd Jatte

Constallation Energy, Inc.
250 W. Pratt St., 20" Fl.
Baltimore, MD 21201

William P. Utt

CRSS Capital Inc.

1177 West Loop South, Ste. 900
Houston, TX 77027




Ignacio J. Tamayo
Distral Energy Co., Inc.
1125 NE 7" Ave.
Dania, FL 33044

Mark D. Betts

Economic Energy Alternatives
1275 D St., NW, Ste. 900
Washington, DC 20005

Mike McCullough

Energy Engineering. Inc.
115 Nowlin Lane. Ste. 3000
Chattanooga, TN 37421

Richard T. Sheahan

Energy Partners, Inc.

5630 Connecticut Ave., NW
Washington, DC 20015

James F. Plappert
Enertech Services, Inc.
375 Highiand Ave.
Jenkintown, PA 19046

James V. Defrancis

Enserch Engineering & Construction
1025 Connecticut Ave., NW, #1014
Washington. D.C. 20036

Robert J. Tormey

EUA Energy Investment
750 W. Center St.

W. Bridgewater, MA 02379

James J. Shield
Forbes/NES

9930 Derby Lane. Ste 202
Westchester, IL 60154

Carol Martin

Great Basin Energy Co.
6100 Neil Road

Reno, NV 89511

James P. Kelly

Hadson Power Systems Inc.
16845 Von Karman Ave.
Irvine. CA 92714

Johmr Frank

Dominion Resources, Inc.
P.O. Box 26532
Richmond, VA 23261

George S. Arslanian, Jr.
Energeco

47 Lakeshore Dr.
Hammonton, NJ 08037

Rob Downey

Energy Ingenuity Co.

9085 E. Mineral Cir., Ste 350
Englewood, CO 80112

Scott Gutting

Energy Strategies. Inc.

39 W.P.O. Pi.. Ste 200
Salt Lake City. UT 84101

Dennis Toth

Enserch Development Corp.
325 Columbia Turnpike
Florham Park. NJ 07932

E.R. Pringle

ESI Encrgy Inc.

1400 Centerpark Bivd., #600
W. Palm Beach. FL 33401

D.H. Cortez

Fluor Daniel Development Corp.
3333 Michelson Dr., 511X
Irvine. CA 92730

Billy Gram

Four Star Kinctics

P.O. Box 22663
Chattanooga, TN 37422

Wayne B. Nelson
Harbert Cogen. Inc.
P.O. Box 1297
Birmingham, AL 35201

Randy Goldenhersh

Hot Springs Power Co. -

6200 S. Syracusc Way, Ste. 125
Englewood. CO 80111




Mark Wilson

Hydra Co. Enterprises. Inc.
100 Clinton Sq., Ste. 400
Syracuse, NY 13202

Kevin Smith

Indeck Energy Services, Inc.
1130 Lake Cook Road, Ste. 300
Buffalo Grove, IL 60089

John Perkins

Independent Power Systems, Inc.
P. O. Box 31357

Palm Beach Gardens, FL 33420

Rich Germain

International Energy Finance Lud.

4800 Hampden Ln.. Ste. 700
Bethesda, MD 20814

Joe Michels

Johnson Brothers Corp.
P. O. Box 1002
Litchfield. MN 55355

W. G. Carter

Kenetech Energy Systems. Inc.
One Research Parkway
Meridian. CT 06450

Wade McBurney
McBurney Corporation
P.O. Box 1827

Norcross. GA 30091-1827

B. E. Brammer

P. O. Box 717
Ridgeway. VA 24148
David H. Peterson

Bill Derby

Outokumpu EcoEnergy Inc.
10055 Red Run Blvd.
Owings Mills. MD 21117
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Kip W. Runyan
IDA-WEST Energy Co.
P.O. Box 7867

Boise. ID 83707

David S. Steeb
Independent Power, Inc.
P.O. Box 4

Woodinville, WA 98072
Eric Boclen *
Industrial Boiler Company, Inc.
P.O. Box 2258

Thomasville. GA 31799-2258

Richard M. Ludwig
International Paper Co.
International Place 11
6400 Popular Ave.
Memphis. TN 38197

Frank T. Giacalone

JWP Energy & Environment
P.O. Box 691833

Houston, TX 77269

Edward Varno
Larson Engineers

700 W. Metro Park
Rochester. NY 14623

Jonathan Winer
Mountain Energy. Inc.
25 Green Mountain Dr.
P.O. Box 850

S. Burlington. VT 05402

David H. Peterson

NRG Energy. Inc.

1221 Nicolett, Ste. 731
Minneapolis. MN 55403

Robert Graulich

Oxford Energy Co.

330 Town Center Drive, Ste. 1000
Dearborn. M1 49126




R. Anthony Henrich
Pacific Energy

6055 E. Washington #817
Commerce, CA 90040

Robert L. Rose
PK Ventures, Inc.
P. O. Box 261628
Tampa, FL 33685

Gerald W. Caughman

Power Sources, Inc.

9140 Arrow Point Blvd., Ste. 370
Charlotte, NC 28273

Aviv Goldsmith

Precursor Systems

1755 E. Plumb Ln., Ste. 250
Reno, NV 89502

Ron Bailey

PRM Energy Systems. Inc.
534 Quachita. Ste. 4

Hot Springs, AR 71901

Barry Neal

Reading Energy Co.
The Bellevue

200 S. Broad St.. 9" Fl.
Philadelphia. PA 19102

Gordon Strom
Rosebud Power
P.O. Box 189
Colstrip, MT 59323

Rodger Smith

Southern Electric International, Inc.
100 Ashford Center. N.

Atlanta, GA 30338

R.G. Saleeby

Stone & Webster Management Csilts, Inc.

250 W. 34" St., 1 Penn Plz.
New York, NY 10119
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James N. Levitt
Palmer Capital Corp.
50 Church St.
Cambridge, MA 02138

Ivy O'Neill

Power Projects, Inc.
Griffin Office Center
Waterside 5
Windsor, CT 06095

John Zanot

PowerLink Corp.

121 SW Morrison, Ste. 500
Portiand, OR 97230

Genther H. Kraus

Private Energy Partners, Inc.
4400 College Blvd.. #302
Overland Park. KY 66211

Richard E. Willis
PSI Investments
1000 E Main St.
Plainfield, IN 46168

David O. Jermain

Robertson Grosswiler Jermain, Inc.
1500 SW First. Ste 1005

Portland. OR 97201

Peter Westerhott

Siemens Power Ventures
1301 Avenue of the Americas
New York, NY 10019

Neil Turner

Southern Engincering and Equipment
P.O. Drawer 329

Graysville, AL 35073

Larry N. Frost

Teco Power Service Corp.
P.O. Box 111, 7* FL.
Tampa. FL 33601




Ronald N. Quinn
Tenaska, Inc.

407 N. 117" St.
Omaha, NE 68154

Lazaros Lazaridis

Thermo Electron Energy Systems

101 First Avenue
P.O. Box 9047
Waltham, MA 02254

Robert Poole

US Energy Corp.

4420 Connecticut Ave., NW
Washington, DC 20008

John Fisher
Valley Forest Resources, Inc.
Marcell, MN 56657

Stan Abrams

Waste Conversion Systems. Inc.
7315 S. Revere Parkway, #601
Englewood. CO 80112

Charles J. Brown
Westmoreland Energy Inc.
Citizens Commonwealth Bldg.
Charlottesville, VA 22901

Walter G. Horton
Wood Energy Systems
4804 Mustang Circle
St. Paul. MN 55112

Megan Miller

Zurn NEPCO

18578 NE 67" Crt.
Redmond. WA 98073-0747

Kelton Grubbs

Thermal Systems Engineering
P.O. Box 421

Hot Springs. AR 71902

Steven F. Gilliland

Transco Power Co.

2800 Post Oak Blvd., 31* Floor
Houston, TX 77056

Jack Hawks

US Generating Co.

7475 Wisconsin Ave., Ste 1000
Bethesda, MD 20814

Peter Wallis

Wallis Encrgy Corp.

33 Boston Post Road W., #270
Marlboro, MA 01752

Blair Weigel

Weigel Engincering

633 Chestnut St.
Chattanooga. TN 37422

Gary Spencer

Westpac Banking Corp.
225 W. Washington, #2800
Chicago. IL 60606

Jim Moriarty

World Energy Farming, Inc.
2333 Plum Grove Dr.
O’Fallon. MO 63366

Rollie Withrock
3440 Balsam Dr.. S.
Salem. OR 97302
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