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ABSTRACT

This document presents the results of the second phase District Heating 
Feasibility Study for Jamestown, N.Y. The study takes an in-depth look at a hot 
water district heating system using the Jamestown municipal electric plant as 
the heat source and the downtown area as the primary load. The study considers 
phased expansion to outlying areas. This second phase study was performed in 
light of the findings of a first phase district heating study which determined 
that district heating was technically and economically feasible in Jamestown.

The objective of this second phase study is to perform a detailed assessment of 
district heating and present the findings to the City in sufficient detail to 
serve as a basis for deciding whether or not to proceed with final design and 
construction of a district heating system. The study assesses the technical, 
financial and institutional feasibility of the system, recommends system owner­
ship and financing strategies, develops a phased implementation plan, identifies 
prospective users and analyzes potential user performance from both a technical 
and economic point of view

The study concludes that a municipal district heating system financed with muni­
cipal bonds could be developed in Jamestown to economically supply heat to the 
downtown area and the industrial corridor. The study shows that district 
heating could successfully compete with alternate fuels, allowing most customers 
to recover their district heating retrofit costs in three to four years.
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SUMMARY

The results of the second phase feasibility study for district heating in 
Jamestown, New York conclude that a district heating system can be constructed 
that will be self supporting. The system will deliver thermal energy at a rate 
that will allow most customers to recover their conversion costs in four years 
or less. The study presents a phased development for the system as well as a 
pilot project. It is recommended that the City of Jamestown, through the Board 
of Public Utilities, implement the construction of the first phase of develop­
ment in 1985. Hot water district heating is an economic energy alternative that 
the City of Jamestown should commit to.

HEAT LOAD ASSESSMENT
The study develops the district heating system in phases. The heat load 
assessment results have been presented by development phase. The heat load 
assessment identifies the entire load that is retrofitable to district heating. 
Since it is likely that a portion of the identified load for each phase will 
decline to convert to district heating, capacity factors have been applied to 
the heat load for the purpose of performing economic analyses and projecting 
actual system performance. The heat loads for the different implementation pha­
ses are presented below. Capacity factors have been used in determining these 
loads.

Phase I - Core Area - 12.96 MWt
Phase II - Saturated Core Area - 16.50 MWt
Phase III - Saturated Core + Ind. Corr. - 30.7 MWt 
Phase IV - Saturated Core + Ind. Corr.

+ Outlying Areas - 76.20 MWt

HEAT SOURCE ANALYSIS
Several power plant retrofit alternatives have been investigated, and a heat 
source development plan has been designed to support the phased development of 
the system. The heat source development plan has been designed to involve mini­
mal changes to the existing electric plant and to result in no permanent loss in 
electrical generation capacity.
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The first-phase retrofit will involve the installation of a new district heating 
condenser in series with the existing Unit 6 auxiliary heat exchanger. The new 
condenser will be base loaded, supplying the district heating load from 0 to 
approximately 7 megawatts thermal. The new condenser will operate on steam from 
the up-to-now blanked off 11th stage turbine extraction. The auxiliary heat 
exchanger will supply the load from 7.0 MWt to the peak load of 12.96 MWt. The 
auxiliary heat exchanger will operate with steam directly from the boilers. The 
plant retrofit will also required the installation of four district heating cir­
culating water pumps, steam piping, water piping, control valves and a combined 
head/expansion tank. The completed first phase retrofit will have a rated capa­
city of approximately 26.0 MWt. This results from the large capacity of the 
auxiliary heater. However, this is limited by a pumping capacity of approxima­
tely 19 MWt.

The second phase of heat source development builds on the first by incorporating 
the Unit 5 auxiliary heater into the district heating cycle in parallel with the 
Unit 6 auxiliary heater. This addition does not increase the rated capacity of 
the heat source but does increase the operating flexibility of the plant. The 
second phase development also involves the installation of additional pumping 
capacity that allows the full heat generation capacity of 26 MWt to be utilized 
if required. The first phase pumping capacity is limited to approximately 15 

MWt.

The third phase of heat source development involves the installation of a new 
cogeneration steam turbine cycle to the Steele Street Plant. This development 
phase is based on the assumption that the utility will be installing new 
electric capacity at the plant. The new thermal capacity associated with the 
cogeneration cycle could have a thermal capacity as high as 80 MW. This new 
capacity would be used to supply the heat load of the industrial corridor and 
other outlying districts. The new cycle would be run a partial load in parallel 
with the initial heat source retrofits or at full load in place of the initial 
heat source retrofits. The heat source development phases are summarized in 
Table S-1.
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PIPING SYSTEM ANALYSIS
The piping system developed to deliver hot water to the Jamestown district 
heating customers is a two-pipe closed system. The system will be installed 
below sidewalks wherever possible. The system will have a peak load supply tem­
perature of 250®F and a peak load return temperature of 160’F. The design 
operating pressure of the system will be 200 psi. The pipe design used will be 
that of a prefabricated insulated conduit. The conduit will consist of a carbon 
steel carrier pipe, polyurethane insulation, a polyethylene casing and a leak 
detection system. The initial phase of development are designed with excess 
capacity to facilitate expansion. The piping system development is summarized 

in Table S-2.

FINANCING ANALYSIS 
In light of the recommendation to pursue muncipal ownership of the system, muni­
cipal tax exempt financing is recommended. Under present interest rates, 
savings on Floating Fixed-Rate Bonds or "lower floater" type instruments com­
pared to fixed-rate long-term bonds could be as significant as 400 basis points. 
However, the requirement for a letter of credit during the floating period of 
the bond reduces such savings by a least 100-150 basis points. The approach of 
a floating fixed-rate bond should be considered during the initial financial 
planning for the district heating project. This approach will result in a bond 
rate of approximately 7 percent.

ECONOMIC ANALYSIS
An economic analysis of the system has been performed to determine the cash flow 
for the district heating system and the cost of district heat. The results of 
the analysis for municipal system ownership and a floating fixed-rate bond at 7 
percent are presented in Table S-3.

PILOT PROJECT
A pilot project has been designed for the Jamestown district heating system. 
The objective of the pilot project is to develop a limited district heating 
system by implementing a small portion of the full-scale plans incurring minimal 
expense. The pilot project will demonstrate the district heating concept in 
Jamestown, provide a learning tool for the utility and generate public enthu­
siasm all at minimal risk.
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Table S-1

HEAT SOURCE DEVELOPMENT

Phase I Phase II Phase III

Rated Thermal Capacity, MWt 19.0 26.0 80.0

Estimated Installed 
(1984 Dollars x lO-^)

633 157 2,473

Table S-2

PIPING SYSTEM DEVELOPMENT

. Phase I Phase III Phase III Phase IV

Transmission Piping (Mi) 3.34 0.21 2.18 5.63

Distribution Piping (Mi) 0.96 0.94 0.12 4.08

Total Piping (Mi) 4.30 1.15 2.30 9.71

Installed Costs 2,558,000 394,000 1,789,000 ■5,330,000
(1984 Dollars)
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The pilot system design incorporates a portion of the first phase plant retrofit 
as the heat source by using the Unit 6 auxiliary heater for heat generation.
The heat load is of a small group of representative customers close to the power 
plant consisting of Jamestown General Hospital, Jamestown Plywood Corporation, 
the Board of Public Utilities Warehouse and the Department of Public Works 
Garage. The transmission system consists of approximately 1200 feet of 12-inch 
pipe (size has been determined by fully developed system) and approximately 1000 
feet of distribution piping ranging from 1 1/2 to 3 inches.

Approximately four months are required to implement the pilot project.
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Table S-3

ECONOMIC ANALYSIS RESULTS
Bond Rate 7%

Phase 1 Phase 2 Phase 3 Phase 4

Implementation 1985 1986 1989 1991

Peak Load (MWt) 12.96 16.50 30.70 76.20

Annual Sales (MBtu) 117,309 144,929 253,614 508,917

Investments (1984 Dollars)

Power Plant $ 633,000 157,000 2,473,000 0

Piping 2,558,000 394,000 1,789,000 5,330,000

Total $3,191,000 551,000 4,262,000 5,330,000

UNIT COST OF HEAT 
($/MBtu)

Tnr m3 IfM 1*87 1*88 1*8* l**0 1**1 1**2 1**3 l*»4

t. Flxtd ExpMiM 13.13 «2.H *2.8* *2.83 *4.08 *3.** *3.71 *3.83 *3.34 *3.48

2. RiplacHMt ElKtricity F1.3f *1.38 *1.8* *1.88 *1.44 *1.33 *1.82 *1.*8 *2.10 *2.28
3. Qptritint Eipwm F1.27 *1.3* *1.48 *1.37 *1.24 *1.33 *1.1* *1.28 *1.38 *1.48
*. troM RKiiyti T« M.3T *0.38 *0.37 tt.n *0.70 *0.87 *0.87 *0.88 *0.88
3. IMimtiMt Fm4 M.73 *9.72 *0.74 *0.78 *0.83 *0.84 *0.82 *0.84 *0.83 **.r

t7.33 *7.22 *7.37 *7.80 *8.30 *8.42 *8.21 *8.37 *8.34 *8.73

Y«*r l«3 W4 1**7 1*** 1*** 2000 2001 2002 2003 2004

1. Flltd ExpHMM *3.31 *3.2* *3.21 *3.13 *3.04 *2. *8 *2.88 *2.7* *2.71 *2.83
2. RtplKMMt QictricitY <2.43 *2.81 *2.81 *3.02 *3.23 *3.4* *3.73 *4.03 *4.34 *4.88
3. 0*«rttl*4 Exptnm *t.3f *1.71 *1.84 *1.*8 *2.12 *2.28 *2.43 *2.84 *2.84 *3.03

8rM( RKtipti Ttt «0.M *0.U *0.88 *0.88 *0.88 *0.88 *0.87 *0.88 *0.8* *0.70
3. RiitmtiMt Fwd «o.n *0.*2 *0.*4 *0.*7 *1.01 *1.04 *1.08 *1.13 *1.17 *1.22

M.f3 **.l* **.48 **.7S *10.08 *10.44 *10.83 *11.27 *11.74 *12.28
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Section 1 
INTRODUCTION

The Jamestown district heating project began in October 1981 as a preliminary 
feasibility study financed by the New York State Energy Research and Development 
Authority. The goal of the study was to determine if a hot water district 
heating system could be designed to economically supply the downtown area of 
Jamestown with thermal energy from the municipal electric plant. The results of 
the study were that district heating was technically feasible and economically 
attractive in Jamestown. In light of the favorable results, a comprehensive 
second phase study was contracted to bring the City to the final decision point 
as to whether or not to proceed with final design, financing and construction of 
the system. This report presents the results of the second phase study.

The objectives of this second phase study were to: Perform an engineering 
reference design to serve as the basis for financial analysis, marketing, final 
design, engineering and bid specification; market district heating to potential 
customers; prepare the basis for the financial instruments for project finan­
cing; and develop a project implementation plan. The work completed in devel­
oping the engineering reference design includes the identification and 
assessment of the core area heat load, design of a power plant retrofit, design 
of the piping system required to connect the heat source with the heat load, 
development of individual building retrofits to accept district heat and deve­
lopment of cost estimates for the power plant retrofit, piping system and 
customer retrofits.

Based on the favorable results of the second phase study, a pilot project has 
been developed and is presented in Section 11.
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Section 2
HEAT LOAD ASSESSMENT

INTRODUCTION
This section presents the results of the heat load assessment performed to 
complete the feasibility study for district heating in the City of Jamestown. 
Peak and annual potential district heating loads have been determined for the 
core area, saturated core area, and outlying districts.

Stage 1 of the Phase II feasibility study effort identified 19 buildings in the 
core area for which heat loads, conceptual retrofit designs, and conversion cost 
estimates were developed. Seventeen of these buildings provided the basis for 
the recommended Stage 1 distribution network in the core ar-ea, the design of 
which allowed for expansion within the core area and to outlying districts.

Additional buildings to be studied as prospective district heating customers 
were chosen on the basis of annual energy consumption, adaptability to hot water 
district heating, and location with respect to the recommended Stage 1 distribu­
tion network and expansion alternatives thereof.

Quantifying the district heat demand for satisfying prospective customers' com­
fort, process, and domestic hot water heating loads was primarily based on the 
analysis of fuel consumption records in conjunction with site specific parame­
ters and energy use characteristics. Natural gas is the fuel type used by most 
facilities.

APPROACH AND METHODOLOGY
In order to determine the heat load of prospective customers and, in turn, pre­
pare conceptual designs of the necessary conversion work and associated cost 
estimates, a survey of building heating, process, and domestic hot water systems 
was conducted. Copies of engineering drawings and equipment specifications were 
obtained where available. Where drawings/specifications were unavailable, 
sketches were made and equipment/systems data collected as necessary to provide 
a sufficient basis for accessing the loads adaptable to district heating and to 
develop retrofit designs and conversion cost estimates. Fuel consumption 
records of the buildings were obtained for the purposes of the heat load 

assessment.
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Quantifying the heating demand for each building was primarily based on the 
methodology outlined in the Phase I study report. This methodology analyzes 
fuel consumption data in conjunction with site-specific parameters in lieu of 
the less accurate method requiring detailed information on construction types, 
U-values, wall and roof areas, fenestration, etc. Based on fuel consumption 
records for a consecutive 12-month period, both average annual and peak hourly 
district heating loads were determined for comfort heating and internal uses 
such as domestic hot water and process systems.

Methodology used for determining building heat loads is highly dependent on 
the accuracy of fuel-records analyses.

0 Til - indoor design temperature setting during normal hours
0 TI2 - indoor design temperature setting during setback hours
0 TRI - indoor temperature gain due to internal heat sources (lighting, 

people, equipment, etc.)
0 TR2 - indoor design temperature gain due to internal heat sources 

during setback hours
0 HRl - average number of normal hours per week 
0 HR2 - average number of setback hours per week

A tabulation of this data for each of the buildings evaluated is presented in 
Table 2-1 for the core area and in Table 2-2 for the additional buildings 
comprising the saturated core area.

The comfort heating loads determined for all buildings are based on a 3°F out­
door design temperature as defined by ASHRAE for Jamestown. Estimated heat 
usage rates for purposes other than comfort heating (i.e., domestic hot water, 
process) were assumed constant throughout the year and for the most part occur 
during normal hours only. This internal heat-use rate was determined based on 
fuel consumption in summer months judged to reflect non-comfort heating use 
throughout the year. Peak heat loads for comfort heating were determined based 
on knowing the heating degree days (HDD) for the heating season in which fuel 
records have been obtained and adjusting the HDD to account for the site­
specific parameters noted above.
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TABLE 2-1 
INITIAL CORE AREA BUILDINGS SITE-SPECIFIC PARAMETERS

BUILDING

Indoor Temp. 
Normal 
Til 
cn

Indoor Temp. 
Setback 

TI2 
CF)

Internal Gain 
Normal 

TRI

Internal Gain 
Setback 

TR2 
CF)

Normal
Hours 

HRl 
(hrs/wk)

Setback 
Hours 

HR2 
(hrs/wk)

Federal Building (Post Office) 68 5S 0 152 16
Mail Processing Areas 
Administration/Offices Areas

Unigard Insurance

68 55 0 0 54 114

Occupied Areas 72 55 5 0 60 108
Non-Occupied Areas - 55 - 0 - 168

Jamestown Plywood Corp. 65 50 10 0 60 108
YWCA 68 55 5 0 63 105
YMCA 68 5 - 168 -
City Hall 72 - 5 168
Chautauqua Hardware Corp. 70 70 10 0 50 118
Jamestown Boys Club 72 65 5 0 91 77
Jamestown General Hospital 72 - 5 168
WCA Hospital 72 5 - 168 -
Senior High School 65 55 5 0 35 133
BPU Warehouse 65 50 10 0 50 118
Telephone Company 
First Covenant Church

70 - 5 - 168 -

New Building 68 68 5 0 84 84
Old Building 68 55 5 0 10 158

First Presbyterian Church 65 55 5 0 44 124
Marine Midland Bank 70 63 5 0 40 128
Hotel Jamestown 72 5 - 168
James Prendergast Library 68 68 5 0 70 98
The Post Journal 70 - 5 - 168



TABLE 2-2 
ADDITIONAL CORE AREA BUILDING SITE-SPECIFIC PARAMETERS

BUILDING

Indoor Temp. 
Normal 
Til 
(*E)

Indoor Temp. 
Setback 

TI2 
CF)

Internal Gain 
Normal 

TRI 
(°F)

Internal Gain 
Setback 

TR2 
CF)

Normal 
Hours 

HRl 
(hrs/wk)

Setback 
Hours 

HR2 
(hrs/wk)

AAA 70 65 5 0 45 123
AVM Precision Tops 72 55 5 0 55 113
Bigelows 70 60 5 0 60 108
Cemeo Apartments 70 65 5 0 112 56
Carnahans Dept. Store 70 65 5 0 60 108
Chamber of Commerce 68 5 168
Credit Bureau of Jamestown 68 5 - 168
DPW Garage 65 50 10 0 50 118
Empire State Building 68 60 5 0 50 118

1 Grant Building 68 60 5 0 50 118
45. Herbert's Shoes 70 60 5 0 60 108

Jamestown Cycle Shop 72 62 5 0 69 99
Little Theater 70 60 5 0 60 108
Lucies 68 62 5 0 42 126
Monitor Furniture 70 60 5 0 60 108
Nelson Bros. Lumber 70 65 5 0 60 108
Palace Civic Theater 70 60 5 0 40 128
Pearl City Paint and Glass 70 55 5 0 60 108
Scottish Rite 70 65 5 0 80 88
Towne Barbers 70 55 5 0 60 108
Wilcox Apartments 70 65 5 0 112 56



The heat load assessment methodology outlined in the Phase I study report has 
been utilized with minor modifications to account for varying daily operating 
modes of ventilation systems where applicable and for system operating parame­
ters (indoor temperatures, normal and setback hours) which may differ in indivi­
dual building or building areas comprising a facility.

RESULTS
Core Area
As a result of the Phase I Jamestown District Heating Feasibility Study heat 
load assessment, the tentative borders of the initial core area were defined so 
as to include the coal-fired electricity generating station at the west end, the 
senior high school and WCA hospital at the east end. Fifth Street on the north, 
and Jamestown General Hospital on the south (Figure 2-1). This is an area 
approximately 0.5 miles wide and 0.8 miles long.

During the Phase II, Stage I feasibility study effort, an intensive marketing 
and survey effort was conducted within the established core area and the 
following 19 buildings were identified as the most promising potential district 
heating customers to establish the minimum feasible district heating system:

1. Federal Building (Post Office)
2. Unigard Insurance Building
3. Jamestown Plywood Corporation
4. YWCA
5. YMCA
6. City Hall
7. Chautauqua Hardware Corp.
8. Jamestown Boys Club
9. Jamestown General Hospital
10. WCA Hospital
11. Senior High School
12. BPU Warehouse
13. Telephone Company
14. First Convenant Church
15. First Presbyterian Church
16. Marine Midland Bank
17. Hotel Jamestown
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Figure 2-1

INITIAL PHASE I CORE AREA BOUNDARIES



18. James Prendergast Library
19. The Post Journal

On the basis of the buildings identified above and the Stage 1 recommended 
distribution network, the core area is now considered to be bounded by 
Washington Street on the west end, north of the Chadakoin River.

The results of the initial core area heat load assessment are presented in 
Table 2-3 which lists the following for each of the above buildings:

QPF - present average annual fuel consumption 
ADH - percent of present annual usage adaptable to district heating

Ql - comfort heating peak hourly load
Q2 - internal heat use average hourly load
Q3 - comfort heating average annual load 
Ql - comfort heating average annual load 
Q2 - total average annual load 
Q3 - total average annual load

The total peak load for these 19 buildings is 11.975 MWt. However, as indicated 
in the Phase II, Stage 1 report, the recommended distribution network 
established for the minimum feasible district heating system excludes connection 
of the Marine Midland Bank and the Post Journal. Accordingly, the base load for 
the minimum core area system is 11.537 MWt. Since the Phase II, Stage 1 report 
was released, additional investigation was made into the core area. Because 
there is such a positive feeling toward district heating and because of the very 
favorable ratio of additional revenue to additional investment, it was decided 
to include additional buildings into the initial phase of development.

Listed below are the additional buildings surveyed in the core area for which 
heat load assessments have been performed to establish the heat load for the 
core area. Buildings denoted with an asterisk (*) can be interconnected to the 
Stage 1 recommended distribution network. All others require modification 
and/or addition to this network.

1. AAA*
2. AVM Precision Tops
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BUILDING 
Federal Building (Post Office) 

Unigard Insurance 
Jamestown Plywood Corp.

YWCA
YMCA
City Hall
Chautauqua Hardware Corp. 
Jamestown Boys Club 
Jamestown General Hospital 

WCA Hospital 
Senior High School 
BPU Warehouse 
Telephone Company 
First Covenant Church 
First Presbyterian Church 
Marine Midland Bank 

Hotel Jamestown
James Prendergast LIbrary 

The Post Journal

CORE AREA BUILDING HEAT LOAD ASSESSMENT SUMMARY

Annual 
Total Fuel 

QPF 
(MHBTU/YR) 

4113 
3917 

15744 
2197 
7170 
7065 

58900 
4237 

28400 
44803 
31500 

1506 
5037 
1370 
3058 
1195 

16700 
3900 
6772

TABLE 2-3

Percent Comfort Internal Total Peak Annual

to DH Load Use Load DH^Load Comfort Load

ADH ( 
(MMBTU/HR)

Q2 
’’(MMBTU/HR)

03 
(MMBTU/HR) KW

*?1 
(MMBTUAR)

1908
100 .955

.014<^^ .969 284

100 .910 .098^5’ 1.008 295 2102

80.4 3.227 • 946 5947

100 .365 .142*5’ .507 149 729

87.5 1.161 .470**’ 1.631 478 1164

100 1.179 .155*5’ 1.334 391 3233

56 5.481 - 5.481 1606 15502

100 .792 .184**’ .976 286 1835

76 1.891 1.734 3.625 1062 5184

94 4.214 1.873*5’ 6.087 1783 12219

100 6.267 1.040**’ 7.307 2141 12455

100 .722 .722 212 1310

100 1.042 .030*5’ 1.072 314 2580

90 .342 .342 100 740

100 .839 .052*5’ .891 261 1318

95.7 .254 - .254 74 537

100 1.809 1.600*5’ 3.409 999 5034

86 .784 - .784 230 2059

98.5 1.243 - 1.243 364 3334

Annual Total

Internal Annual

Load Load to DH

<>2 *J5
(MMBTU/YR) (MMBTU/YR)

70 1978

206 2308
.. 5947

467 1196

2052 3216

1359 4592
15502

484 2319

4853 10037

16419 28638

2980 15435
- 1310

130 2710
• 740

153 1471
537

3600 8634
- 2059

3334

Notes: 1- 1MMBTU ■ 1,000,000 BTU
2- ffU warehouse heating system utilizes steam delivered from pcwer plant

3- Domestic hot water
4- Domestic hot water and pool heating



3. Bigelows Department Store
4. Cameo Apartments*
5. Carnahans Department Store
6. Chamber of Commerce*
7. Credit Bureau of Jamestown
8. DPW Garage*
9. Empire State Building*
10. Grant Building
11. Holiday Inn*
12. Herbert's Shoes
13. Jamestown Cycle Shop*
14. Little Theater
15. Lucies*
16. Monitor Furniture*
17. Nelson Brothers Lumber*
18. Palace Civic Theater
19. Pearl City Paint and Glass
20. Scottish Rite Temple*
21. Towne Barbers*
22. Wilcox Apartments

The results of the heat load assessment for each of these buildings are pre­
sented in Table 2-4. The total additional peak load is 3.278 MWt representing a 
potential core area district heating peak load of 15.253 for all specific 
buildings identified including the Marine Midland Bank and the Post Journal.

SATURATED CORE AREA

In addition to the potential district heating loads for the additional buildings 
in the core area listed above, an estimate of the remaining potential load in 
the core area was performed. Table 2-5 presents the results of this assessment 
for the downtown core area and Table 2-6 for the core area south of the Erie . 
Railroad. The additional potential peak district heating load is 8.426 MWt, and 
accordingly, the total potential saturated core area load is estimated to be 
23.499 MWt.

Figure 2-9 presents a load map for the downtown core area and Figure 2-10 for 
the core area south of the Erie Railroad.
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TABLE 2-4

BUILDING

AAA
AVM Precision Tops 

Bigelo»«s

Cameo Apartments 

Carnahans Dept. Store 

Chamber of Commerce 
Credit Bureau of JamestoMi 

DPW Garage
Empire State Building 

Grant Building 

Holiday Inn 

Herbert's Shoes 

JamestoMn Cycle Shop 

Little Theater

Lucies 

Monitor Furniture 

Nelson Bros. Lumber 

Palace Civic Theater 

Pearl City Paint and Glass 

Scottish Rite 

Towne Barbers 

Wilcox Apartments

ADDITIONAL CORE AREA BUILDING

Annual Percent Comfort

Total Fuel to DH Load

OFF ADH

(MMBTUAR) (S) (MICTU/HR)

265.1 85 .058

3296.5 95.6 1.151

3024.4 100 .735

2009.0 100 .306

1525.4 100 .342

180.9 85 .036

262.1 87 .053

4703.0 100 1.330

1746.8 100 .411

666.0 100 .163

1030.0(*) 100^*^ -

1358.3 100 .342

486.8 94 .126

3869.5 100 .915

352.8 85 .071

7289.2 78.2 1.361

1623.2 97 .625

2964.8 100 .736

1611.8 97 .461

1402.4 100 .278

517.5 100 .118

2486.0 100 .420

HEAT LOAD ASSESSMENT SUMMARY

Internal Total Peak

Uae Load DH Load

02 03

(MTeTU/HR) (MPBTUAIR) KW
.058 17

1.151 337
.020^’) .755 221
.063^’) .369 108
.025^’) .367 108

.036 11

.053 16

1.330 390
.025^’^ .436 128

.163 48

.761 .761 223

.342 100

.126 37
.047^’) .962 282

.071 21

.050 1.411 413

.. .625 183
.037^’) .773 226

.461 135
.025^’^ .303 89
.030^’^ .148 43
.063^’) .483 142

Annual Internal Annual

Comfort Load Load Load to DH

”1 *^2 ®3

((♦fiTUAR) (MieTUAR) (MTBTUAR)

157.8 157.8

1891.0 - 1891.0

1751.9 62.8 1814.7

834.0 371.0 1205.0

842.4 72.8 915.2

91.8 - 91.8

136.6 136.6

4091.0 - 4091.0

971.8 76.2 1047.0

399.0 - 815.0

670.0 670.0

815.0 815.0

320.7 - 320.7

2183.0 138.6 2321.6

179.4 - 179.4

3224.7 233.8 3478.5

1104.8 - 1104.8

1676.2 102.7 1778.9

942.6 - 942.6

757.2 75.8 833.0

241.9 120.4 362.3

1144.0 347.0 1491.0

For Notes See Figure 2-5



1- Estimated for remaining buildings not individually assessed
2- See Figure 2-9
3- Balance of block considered outside of core area
4- Includes internal use loads such as domestic hot water 

adaptable to district heating

TABLE 2-5 
DOWNTOWN CORE AREA 

POTENTIAL DISTRICT HEATING LOADSl
ADDITIONAL POTENTIAL LOAD

BLOCK NO.2 PEAK (MWt)l ANNUAL (MMBTU)

270 .030 251.1

271 .168 1406.5

273 .226 1891.9

274 .091 761.8

275 .187 1565.4

276 .016 133.9

277 .151 1264.1

278 .541 4528.9

279 .120 1004.5

280 0.0 0.0

282 .439 3675.0

283 .030 251.1

286 .150 1255.7

287 .139 1163.6

288 and 292 1.017 8513.7

290 0.0 0.0

291 .199 1665.9

293 and 294 0.0 0.0

324 0.0 0.0

329 0.0 0.0

341 0.0 0.0

3423 - -

343 .010 83.5

344 .125 1046.4

345 .076 636.0

346 0.0 0.0

3473 - -
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TABLE 2-6
CORE AREA SOUTH OF CORE RAILROAD 
POTENTIAL DISTRICT HEATING LOADSl

BLOCK NO.2
ADDITIONAL POTENTIAL LOAD

PEAK (MWtll ANNUAL (MMBTU)

1233 «

2673 - -

265 .170 1423.1

299 3.400 28462.8

514 and 515 0.0 0.0

520 0.0 0.0

522 and 523 .117 979.5

524 and 289 0.0 0.0

527 .326 2729.1

529, 530 and 531 .378 3164.4

534 and 535 .140 1172.0

537 0.0 0.0

542 0.0 0.0
5543 - -

1- Estimated for remaining buildings not individually assessed
2- See Figure 2-10
3- Balance of block considered outside of core area
4- Includes internal use loads adaptable to district 

heating such as domestic hot water
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Outlying Districts
In the previous sections the heat load assessment for the core and saturated 
core area resulted in a potential district heating load of 23.499 MWt. As the 
City of Jamestown does not foresee any major new construction in the core area 
in the near future, the most likely increase in district heating demand will 
come from the industrial corridor east of the core area and 
residential/commercial neighborhoods surrounding the core area. This section 
provides a discussion and heat load assessment for those outlying districts.

Industrial Corridor
East of the core area along the Chadakoin River is the industrial corridor con­
sisting of a variety of manufacturing/industrial facilities. Several of the 
industries could not only be customers of the district heating system but also 
contributors. Opportunities exist for heat recovery from high-temperature pro­
cess systems and utilization of excess heat when available from industries which 

burn waste wood.

Specific facilities which provided fuel records and for which a heat load 
assessment was performed are listed in Table 2-7 along with their respective 

potential loads which total 19.387 MWt.

Residential/Commercial
Surrounding the core area and industrial corridor, the remainder of the City of 
Jamestown consists primarily of residential and small commercial neighborhoods. 
While the Phase I study assessed the potential district heating load for the 
entire city, any foreseeable expansion into outlying districts in the near 
future is considered to be constrained by the practical heat source limits of 
the Steele Street power plant. This limit is 80 MWt based on the installation 
of a 55 MWe cogeneration district heating turbine-generator at the power plant. 
(Note: A feasibility study performed by General Electric Company determined that 
the largest single-purpose turbine-generator that could be installed at the 
plant was 55 MWe.) Accordingly, with the previously established potential 
district heating loads of 23.499 MWt for the saturated core area and 19.387 MWt 
for the industrial corridor, further expansion is considered limited to 37 MWt 
for the single heat source.

Accordingly, the residential/commercial area for which the heat load assessment 
was performed is indicated on Figure 2-4. This area, bordered by the core area
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TABLE 2-7

POTENTIAL DISTRICT HEATING LOADS 
INDUSTRIAL CORRIDOR

Peak DH Load (MWt) Annual DH Load (MMBTU)
FACILITY Comfort Internal2 Comfort Internal

Crescent Tool Company 1.283 .111 10,741 791
Watson Industries 1.499 .130 12,549 926
Mason Carvings! .070 .003 586 23
Jamestown Electro Plating .347 .314 2,905 2,237
TRW Bearing Division 1.972 .378 15,000 2,688
VanStee Corporation .232 .121 1,942 863
Jamestown Royal, Incorporated .167 .024 1,398 171
Dawson Metal Company .319 .036 2,670 259
Weber-Knapp Company 1.310 .765 10,966 12,568
Dahl Strom 3.912 .175 32,752 8,367
Jamestown Metal Manufacturing .420 .118 3,520 838
Crawford Furniture .176 .019 1,472 136
Jamestown Metal Products 3.257 .229 27,266 1,631

1- Burn waste wood and supplemented by gas boiler
2- Domestic hot water and process uses adaptable to district heating
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and industrial corridor on the south and east, the Chadakoin River and Park on 
the west, and Buffalo Street on the north, was chosen based on the following 
considerations:

0 Review of this area indicated a higher density of residential and 
commercial units than areas south of the core area and industrial 
corridor.

0 Expansion into this area can be accomplished from both the downtown 
core area and the industrial corridor, as well as directly from the 
power plant thus offering greater flexibility in the development of 
the distribution network.

The heat load assessment for this area was performed on a block-by-block basis 
in a similar manner as was done for the saturated core area buildings not indi­
vidually assessed. Sanborn maps provided an estimated count of residential and 
commercial units on each block. For housing units, the average heated floor 
space was taken as 1,500 sq. ft. with a peak heat loss rate of 50,000 Btu/hr. 
For commercial units the average heated floor space was taken as 5,000 sq. ft. 
with a peak heat loss rate of 80,000 Btu/hr. Domestic hot water loads were not 
considered, as the conversion to district heating was not found to be cost 
effective for such expected small usage rates.

An estimate for the annual district heating load of the residential units was 
made utilizing the ASHRAE modified degree-day method (1980 SYSTEMS HANDBOOK) 
indicated below:
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Qc = Qc X HDD X 24 

aT X EFF

Where: Qc = Annual comfort load (Btu)

Qc = Peak heat loss rate (Btu/hr)
HDD = Heating degree days (7062)
aT = Indoor-outdoor design temperature difference 

(72°F - 3°F)
EFF = Combustion efficiency (100% for hot water 

district heating)
Cq = Heating effect vs. degree days (.63 at 7062 HDD 

for residential units).

With the above stated parameters, the ratio of Qc to Qc, or the average annual 
equivalent peak load hours, is 1548 which represents an annual capacity factor 
of .177 (i.e., 1548 -!■ 8760) for residential units. For commercial units, the 
data base established by the specific commercial building assessed in the down­
town area resulted in an average capacity factor of .28 or 2543 annual equiva­
lent peak load hours which was used to estimate the commercial units annual 
potential district heating loads. The results of the heat load assessment for 
the residential/commercial outlying district are presented below.

Potential Potential
No. of Peak DH Load Annual DH Load 

Units (MWt) (MM Btu)

Residential 5555 81.380 429,957
Commercial 411 9.634 80,648

Total 91,014 510,605

SUMMARY
Table 2-8 presents a summary of the results of the heat load assessment for 
core area, saturated core area, and outlying districts established in the pre­
vious sections. It is recognized that these potential loads represent the maxi­
mum for the areas evaluated and cannot be expected to represent the actual load 
which could be connected to a district heating system. Particularly in the
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outlying districts, adaptability of existing heating systems, cost effectiveness 
of the retrofits, and other system and site-specific constraints will reduce the 
potential load. Realistic expectations may be on the order of 50 percent for 
the outlying districts (55.2 MWt), 70 percent for the saturated core area (16.5 
MWt) and 85 percent for the core area (12.96 MWt).

2-20



Table 2-8
HEAT LOAD ASSESSMENT SUMMARY

Peak DH Load (MWt) Annual OH Load (MMBTU)
Comfort Internal Total Comfort Internal Total

STAGE 1 - Core Area

Initial 19 Bldgs 9.809 2,166 11.975 79,190 32,773 111,963
Additional 22 Bldgs 2,941 .337 3.278 23,777 2,271 26,048

Subtotal 12.750 2.503 15.253 102,967 35,044 138,011

STAGE 2 - Saturated Core Area

Additional Load 7.429 .817 8.246 63,274 5,756 69,030

ro 
1

Subtotal 20.179 3.320 23.499 166,241 40,800 207,041

I—* STAGE 3 - Industrial Corridor

Additional Load 14.964 4.423 19.387 123,767 31,498 155,265

Subtotal 35.143 7,743 42.886 290,008 72,298 362,306

STAGE 4 - Outlying Districts

Additional Load 
(Residentlal/Commerclal)

91.014 - 91.014 510,605 - 510,605

TOTAL 126.157 7.743 133.900 800,613 72,298 872,911



Section 3 
HEAT SOURCE ANALYSIS

INTRODUCTION
This section develops in conceptual form the power plant retrofit alternatives 
necessary to adapt the City of Jamestown, Board of Public Utilities' Steele 

Street Station for district heat supply. The district heat would be supplied 
with hot water as a transport medium.

When designing the power plant retrofit to supply district heat, the objective 
would be to increase the thermal efficiency of the plant while keeping the loss 
in electrical generation and capital costs to a minimum. In order to achieve 
this objective the approach used is to develop district heat supply from the 
plant in stages that coincide with the development of the heat load. The study 
considers several alternatives for adapting the Steele Street Plant to district 
heat, starting with relatively simple modifications to the steam turbine cycles 
at the plant and concluding with the addition of a new cogeneration steam tur­
bine cycle at the plant. New cogeneration capacity installed at a remote loca­
tion from the plant is also considered in this study and is expected to be 
considered in greater detail in future studies.

Based on the conceptual design of the most promising alternatives, budgetary 
cost estimates are developed. This includes the cost of additional equipment 
and modifications to existing piping. Additional equipment includes district 
heating condensers, district heating water circulating pumps, an expansion tank, 
piping, valves and controls. The cost of hot water piping outside of the plant 
boundary is not included in this section of the study.

DESCRIPTION OF EXISTING STEELE STREET PLANT
The Steele Street Power Station consists of two operational units, it burns 
coal, and it uses cooling towers for cooling its circulating water. The cooling 
towers are connected to ponds which receive water from and discharge water to 
the river.

Both operational turbines were manufactured by General Electric Company. The 
units are non-reheat units. Unit 5 was erected in 1951 and Unit 6 was erected 
in 1968.
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Unit 5 is a 25,000 kw. 3600 RPM, 19-stage condensing unit designed to operate at 
850 psig steam pressure and 9OO'’F temperature at 1.5 inches Hg. condenser 
pressure. It is a single-flow unit. Unit 5 has recently been redesigned by 
General Electric and has been uprated to 28,750 kw. The throttle steam flow is 
275,146 Ib/hr at 1.5 inches Hg. condenser pressure. Extraction steam for regen­
erative feedwater heating is taken from the 4th, 8th, 12th and 16th stages. 
Makeup to the cycle is from an evaporator. The feedwater heating cycle consists 

of four closed feedwater heaters and one open feedwater heater.

Unit 6 is a 25,000 kw, 2600 RPM, 15-stage condensing unit designed to operate at 
850 psig steam pressure and 900°F temperature at 3.5 inches Hg. condenser 
pressure. It is a single-flow unit with a rated throttle flow of 238,072 
Ibs/hr. Extraction steam for regenerative feedwater heating is taken from four 
extraction points. The turbine has one blanked-off extraction point at the 11th 

stage. The feedwater heating cycle consists of four closed feedwater heaters 
and one open feedwater heater. Makeup to the cycle is through the condenser 

hotwel1.

HEAT SUPPLY ALTERNATIVES CONSIDERED
In view of the characteristics of the proposed service area, the proposed power 
plant retrofits are designed to coincide with phased implementation of district 
heating in Jamestown. The development of the system will begin with a plant 

retrofit designed to supply the first stage of load development, the core area 
anchor customers with a load of approximately 15 mwt. The second stage plant 
retrofit will build on this first stage retrofit and will be designed to supply 
the saturated core area with a load of approximately 24 MWt. The third and sub­
sequent stages of development would be designed to supply district heat to the 

industrial corridor and other subsequent stages of load development.

Several different modification alternatives have been investigated. These 
alternatives determined that the first two phases of development could be 
handled by modifications to the existing steam turbine cycles and that the 
industrial corridor and subsequent phases of development would be served best by 
the addition of new capacity at the plant or possibly at a site remote from the 
plant. A limited portion of the industrial corridor load may be served with 
modifications to the existing steam turbine cycles and the existing boiler capa­

city.
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Modification Alternatives for Existing Thermal Cycles
The following alternatives have been considered for conversion of the existing 
steam turbine cycles at the Steele Street Plant to cogeneration district heating 
supply:

1. The first alternative examined was bypassing the low-pressure feedwater 
heaters. In this case, heater number 1 and heater number 3 are removed from 
the feedwater cycle and used for district heating. Extraction steam to the 
deaerator is supplied from the up-to-now unused extraction port at stage 11.

2. The second alternative examined was the installation of a single district 
heating condenser that would operate with steam supplied from the 11th stage 
extraction.

3. The third alternative is to add a second district heating condenser in series 
with the alternative two district heating condenser. The additional district 
heating condenser would be connected to the 9th stage turbine extraction.
All existing feedwater heaters would remain in place and operational.

4. Alternative four is to install a single new district heating condenser that 
would operate with extraction steam from stage 9. The deaerator would be 
supplied with steam from stage 11.

5. The fifth alternative is to install a new district heating condenser that 
would operate on steam from the 11th stage turbine extraction and operate the 
existing Unit 6 auxiliary heat exchanger in series with the new district 
heating condenser depending on load. The auxiliary heat exchanger would only 
be used when the system load exceeds the capabilities of the new district 
heating condenser.

Preliminary investigation determined that the heat obtainable from Unit 5, after 
its recent uprating, is small compared to that from Unit 6 and, therefore. 
Unit 5 is not considered for heat supply.

The above alternatives were compared to an alternate selection criteria which 
included the following:
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0 Lowest Cost. The selected alternative should provide the maximum 
thermal efficiency at the lowest capital and operating costs.

0 Reliability. The cogeneration system should reliably supply both 
electricity and heat.

0 Operating Flexibility. The ability to vary the unit heat load and 
electrical output independently should be considered. The ability to 
satisfy heat and electric demands by using various unit combinations 
increases overall reliability and lowers operating cost and must also 
be considered.

0 Thermodynamic Constraints. These constraints include the maximum 
heat load that can be extracted, blade loading as a result of extrac­
tion, extraction line limitations, steam flow and pressure changes in 
turbine elements, backpressure increase in turbine exhaust, and win­
dage losses in LP elements.

0 Mechanical Constraints. These include the number and type of casing 
designs, thrust considerations and physical arrangements.

0 Space Availability.

0 Structural Design Limits.

0 Other Considerations. Such as arrangements and availability of 
other equipment, considerations for construction phase, etc.

The customer retrofit analyses performed determined that the district heat water 
return temperature associated with the maximum system heat load would be 160°F 
rather than the 140°F return temperature used in the Phase I study. Therefore, 
the district heating system will be designed for a maximum effluent temperature 
of 250°F and a maximum return temperature of 160°F.

Based on the above design criteria, the following are the findings for the 
alternatives considered:
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An analysis of alternative one determined that a maximum thermal load of about 
15.5 MW could be produced with a maximum district heating water supply tem­
perature of 228°F. The corresponding district heating water flow rate would be 
600,000 Ib/hr. This alternative results in an increase in extraction steam flow 
to heater 4 of 87% and an increase in extraction steam flow to heater 3 of 144%. 
Extraction steam flow to the deaerator is increased by 102%. This alternative 
does not require modification to the turbine itself, however, due to the 
increased extraction flows, modification to the extraction and drain piping, 
heaters 3 and 4 and the deaerator steam inlet would be required. This causes a 
significant reduction in final feedwater temperature and more than 2 MW loss in 
electrical output. This alternative is not recommended because of the ther­
modynamic stresses it imposes on the feedwater cycle.

An analysis of alternative two determined that no modifications would be 
required to the turbine or the existing feedwater heaters. The thermal output 
of this alternative is approximately 7 MW and, therefore, cannot be used alone.

Alternative three requires the purchase of a new heat exchanger and only results 
in a thermal load of about 9 MW. This alternative would result in a higher cost 
than alternative 2.

Alternative four would be incapable of providing a thermal load equal to that of 
alternative 2, and would be more costly to implement, therefore, it is rejected 
from further consideration.

Alternative five will provide a thermal load of up to 26 MW with a minimum 
investment by taking advantage of the existing auxiliary heat exchanger. This 
alternative does not require modifications of the turbine or existing extraction 
piping. The presently blanked-off extraction at stage 11 will be used to supply 
steam to the new district heating condenser. Alternative 5 is the recommended 
alternative. The alternative was investigated in detail by Burns and Roe. 
Calculations have been performed to estimate the effects of this retrofit.

Once the heat load of the Jamestown district heating system reaches a level of 
26 MWt or greater, new thermal generation capacity should be considered. 
Modification of the existing Steele Street Plant to provide more than 26 MWt 
would be significantly more expensive and difficult. Further modification of 
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the plant would require internal modifications to the steam turbines and would 
result in higher losses in electrical generation.

The following alternatives have been considered for providing new thermal 
generation capacity for the Jamestown district heating system:

Installation of New Cogeneration Capacity at the Steele Street Station 
A feasibility study performed by General Electric Company for the Board of 
Public Utilities, City of Jamestown, determined that the largest single-purpose 
turbine-generator that could be installed in the Steele Street Station without 
major structural changes was a 55 MWe capacity machine. It was assumed in the 
General Electric study that the new turbine would not run at full load in 
parallel with the existing units.

The new district heating turbine alternative is based on installing a 55 MWe 
dual-purpose district heating machine in place of the single purpose machine. 
The dual-purpose machine would have a full-load electric only capacity of 55 MW 
and a full-load heating capacity of 80 MWt. The 80 MWt load would be supplied 
to two district heating condensers. The load would be split equally between 
these two condensers which would heat district heating water from 160°F to 
250°F. The coincident electrical load at the maximum heating capacity of 80 
MWt would be approximately 40 MWe.

The new turbine would be capable of running at reduced load in parallel with the 
existing turbines to satisfy the heat loads associated with expansion into the 
industrial corridor and other outlying districts. At the full load of 80 MWt it 
would be capable of supplying the full heat load of the system.

Installation of New Thermal Capacity Remote From the Steele Street Plant 
Once the core area heat load is fully developed the major area of development 
will be in the industrial corridor, which is estimated to have a thermal load of 
20 MW. One alternative for supplying this load is to develop a heat source 
local to the industrial load. Based on fuel availability in Jamestown the logi­
cal fuel source for an independent facility would be coal or natural gas.

If coal were used as the fuel, the approach would be to develop a coal-fired 
boiler plant capable of providing process steam as well as space heating 
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requirements. To enhance the economics of energy production from this plant and 
to improve the overall efficiency of the plant, the addition of a steam turbine 
to cogenerate electricity would be considered.

If natural gas was used as the fuel, the approach would be to install a cogen­
eration gas turbine facility. The facility would incorporate a waste heat 
boiler to extract heat from the turbine exhaust. The facility would provide 
electricity as well as hot water for space heating.

The installation of new thermal capacity remote from the Steele Street Plant to 
serve the industrial corridor will be addressed in detail in an independent 
study that is expected.to be commissioned in early 1985. For the purpose of 
this study, it is assumed that new thermal capacity will be installed at the 
Steele Street Plant and will be fueled with coal.

RECOMMENDED HEAT SOURCE DEVELOPMENT PLAN
The heat source development plan developed for the Jamestown district heating 
system develops the heat source in phases coincident with the development of the 
heat load.

Phase I
The first phase heat source development is based on modification alternative 
five for the existing steam turbine cycle. The heat supply from this alter­
native closely matches the first stage of heat load development with adequate 
backup and minimum capital investment.

This alternative extracts steam from the blanked off 11th stage of the Unit 6 
turbine for loads up to 7 MWt. For loads above 7 MWt, additional steam is taken 
from the auxiliary steam header and used in the existing Unit 6 auxiliary heat 
exchanger arranged in series with the new district heating condenser. The 
auxiliary heater brings the peak output from this alternative to approximately 
26 MWt. With this alternative, the Unit 6 auxiliary heater can be used alone to 
supply loads up to 19 MWt.

The heat load for the first stage of development is approximately 15 MWt.
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Phase II
The second phase heat source development builds on the first phase by incor­
porating the auxiliary heater from Unit 5 in parallel with the Unit 6 auxiliary 
heater. With this arrangement, the Unit 6 Auxiliary heater is used in series 
with the new district heating condenser installed in the first phase to supply 
thermal loads up to 26 MWt. The Unit 5 auxiliary heater is used to provide 
backup capacity for the first two stages of load development. The second stage 
of load development saturates the core area and brings the total load to 

approximately 24 MWt.

The capital investment associated with the second phase heat load development is 
minimal. The new equipment required will be limited to additional pumping capa­
city and piping and valves necessary to connect the pumps and the Unit 5 auxi­
liary heater. All other required equipment and facilities will have been 

installed during the first retrofit phase.

Phase III
The third phase heat source development will be to install new cogeneration 
capacity at the Steele Street Plant. A new 55 MWe cogeneration turbine will be 
installed at the plant. This turbine will have a maximum thermal capacity for 
district heating of 80 MW. The new turbine will be capable of supplying the 
full system load consisting of the first two phases of development as well as 
the industrial corridor and other outlying districts. When the new unit is run 
at its full capacity, the first two phases of heat source development will serve 
as backup capacity. If the new unit is operated in parallel with existing Units 
5 or 6, then it will run at a reduced load supplying only the thermal load that 
cannot be satisfied by the other units. In this case, the spare capacity of the 

new unit will serve as backup.

The capital investment associated with the third phase of development will con­
sist of all the capital costs associated with the district heating equipment 
plus the differential cost for installing a district heating turbine in place of 

a pure electric turbine.
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Phase IV
The fourth phase of development and subsequent phases will involve the installa­
tion of new capacity remote from the Steele Street Plant.

This development is most likely to occur local to the industrial corridor. 
Analyses and costs for this development are not present in this report since it 
is expected that new capacity would be provided at the Steele Street Plant which 
will be capable of providing sufficient heat to supply the core area development 

and several outlying districts.

ANALYSIS OF DEVELOPMENT ALTERNATIVES 

Phase I
The first phase of heat source development involves extracting steam from the 
blanked-off 11th stage of the Unit 6 turbine for use in a new district heating 
condenser for loads up to 7 MWt. For loads above 7 MWt, additional steam is 
taken from the auxiliary steam header and used in the existing Unit 6 auxiliary 
heat exchanger that will be arranged in series with the new district heating 
condenser. The auxiliary heat exchanger will operate when the system load is 

between 7 MWt and the peak load.

During peak heat load operation, the return water temperature will be 160°F and 
the district heating water supply temperature will be 250°F. The district 
heating water flow rate corresponding to peak load is 498,000 Ib/hr. The maxi­
mum extraction flow available from the 11th stage extraction will allow the 
heating of 379,000 Ib/hr of district circulating water to a temperature of 
223°F. At the maximum heat load conditions, 119,000 Ibs/hr of district heating 
water bypasses the new district heating condenser and the auxiliary heat 
exchanger. The 379,000 Ib/hr of 223°F effluent water from the new district 
heating condenser is passed through the auxiliary heat exchanger where it is 
increased in temperature above the design temperature of 250°F such that when 
mixed with the bypassed water the final temperature is 250°F.

The new heat exchanger will operate during the entire year providing both space 
heating and domestic hot water needs. The auxiliary heat exchanger will be in 
operation approximately one third of the year. The maximum operating pressure 
of the new district heating condenser will be approximately 20 psia. The maximum 
operating pressure of the auxiliary heat exchanger will be approximately 60 psia 
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during district heating operation. The maximum steam flow for the auxiliary 
heat exchanger during district heating operation is 18,900 Ib/hr.

When the heat load is equal to or less than 7 MW, the auxiliary heat exchanger 
is out of service, and the maximum extraction steam flow to the new district 
heating condenser is 23,813 Ib/hr at an extraction stage pressure of 21.8 psia. 
The maximum electrical load reduction from the Unit 6 turbine-generator is about 
1.24 MWe during district heating operation. Drains from the new heat exchanger 
are cascaded to the condenser through an internal drain cooler.

Modifications to the turbine are not required since the redistribution of 
extraction flows are relatively minimal. All existing feedwater heaters remain 
in service without modification.

Figure 3-1 shows the operation of Unit 6 during district heating operation. 
Figure 3-2 shows the district heating system arrangement for Phase I.

Equipment and Piping Selection for Phase I
The new equipment for the proposed retrofit alternative includes a new heat 
exchanger used only for district heating, district heating water circulating 
pumps and motors, an expansion tank, piping, valves, water treatment equipment 
and instrumentation and controls for the extraction, district circulating water, 
and heater drain systems.

The new heat exchanger is sized to handle the maximum heat load allowed by the 
turbine extraction. It has a total surface area of 1589 sq. ft with approximate 
dimensions of 33 inches in diameter and 20 ft. in length. This heat exchanger 
will be a vertical heater installed channel down near the turbine and condenser. 
This will minimize extraction and drain piping to and from the heater. The 
extraction pipe from the 11th stage extraction opening to the control valve in 
the extraction pipe is 10 inches in diameter and 12 inches from the control 
valve to the heater steam inlet nozzle. A positive closing non-return valve 
will be installed in this line to prevent turbine water induction. The drain 
line from this new heat exchanger to the condenser will be 3 inches in diameter 
upstream and 4 inches in diameter downstream of the heater level control valve.

The district heating system will incorporate four - 33-1/3% capacity horizontal 
split casing circulating pumps. The pumps will be sized for 375 GPM each with a
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total dynamic head of 360 ft. They will be driven by 50-horsepower motors and 
located on the ground floor. Two smaller capacity pumps will be provided to 
supply the summer load which consists only of domestic hot water requirements. 
Two summer pumps will be installed. Each summer pump will be sized for 300 GPM 
at a total dynamic head of 100 ft.

The main supply and return headers will be 8 inches in diameter. The branch 
lines to and from the new heat exchanger and the auxiliary heat exchangers will 
be sized for a flow rate of 379,000 Ib/hr and will have a 6-inch diameter. The 
inlet pipe to the new heat exchanger will be provided with a flow regulating 
valve to protect the turbine from excessive extraction flow. The control signal 
to this flow regulating valve will be obtained from the district heating system 
return water temperature. The bypass lines for both heat exchangers will be 
sized to carry the total maximum flow rate of 498,000 Ib/hr. The bypass line of 
the auxiliary heat exchanger must be 8 inches to be able to carry full flow 
during heat loads of less than 7.03 MWt when operation of the auxiliary heat 
exchanger is not required. The 8-inch diameter is also required for initial 
heat up recirculation of the system or when the auxiliary heat exchanger is used 
for backup in case of the unavailability of the new heat exchanger. Isolation 
valves must be installed in the piping serving the auxiliary heat exchanger to 
allow it to be easily switched from district heating operation to non-district 
heating operation. The maximum district heating flow rate of 379,000 Ib/hr 
through this heat exchanger is less than the non-district heating design flow 
rate through the auxiliary heat exchanger.

The existing drain piping from the auxiliary heat exchanger is adequate to 
handle the drains resulting from steam condensation during district heating. 
However, heater pressures are lower than during the operation for which the 
heater was originally designed. Therefore, during partial heat load operation 
the drains must be routed to the condenser when cascading is no longer possible 
to the deaerator.

The expansion tank for the district heating system will be sized for differen­
tial expansion of the district heating system from initial cold water fill tem­
perature to the average system design temperature. It will be a cylindrical 
tank with approximate dimensions of a 6-foot diameter and an 18-foot length. 
This tank will be pressurized by nitrogen to pressures ranging from 40 psig to 
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80 psig depending on supply temperature pressures and it will be located at an 
elevation of 65 feet in the plant.

The expansion tank will be connected to the pump suction header by a 3-inch 
line. A 1-inch line will provide makeup to the system when necessary during 
normal system operation. Makeup to the cycle will be provided from the munici­
pal water system through water treatment facilities.

Phase II

The second phase heat source development operates in essentially the same manner 
as the first phase retrofit, except that the auxiliary heater is used to supply 
heat from thermal loads of 7 MW up to approximately 24 MW instead of 15 MW.

The operation of the new district heating condenser will remain unchanged. At 
peak load conditions, the district circulating water flow will increase to 
approximately 905,105 Ibs/hr, corresponding to the 24 MWt heat load. A flow of 
379,000 Ib/hr will be passed through the new district heating condenser and 
raised to a temperature of 223°F. A flow of 526,105 Ibs/hr will be bypassed and 
21,000 Ib/hr of the bypassed flow will be mixed with the 223°F effluent from the 
new district heating condenser to form a total flow stream of 400,000 Ibs/hr 
that will pass through the auxiliary heater. A flow stream of 400,000 Ibs/hr is 
the maximum allowable flow in the auxiliary heater. The auxiliary heater will 
raise the water to a temperature of 360°F so that when mixed with the bypassed 
water the final system supply temperature will be 250°F.

The new district heating condenser will operate during the entire year as in 
Phase I. The auxiliary heat exchanger will be in operation approximately one- 
third of the year. The maximum operating pressure of the new district heating 
condenser will be approximately 20 psi a. The maximum operating pressure of the 
auxiliary heat exchanger will increase to approximately 153 psia during district 
heating operation.

During normal operation at loads equal to or less than 7 MWt, the system opera­
tion will be identical to that for the first phase of development.

The second phase of heat source development involves incorporating the Unit 5 
auxiliary heater into the district heating system to operate in parallel with 
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the Unit 6 auxiliary heater. With this arrangement, the Unit 5 auxiliary heater 
could be used in place of the Unit 6 auxiliary heater providing backup to the 
Unit 6 auxiliary heater, or it could be used in parallel with the Unit 6 auxil­
iary, providing backup for the new district heating condenser operating off the 
Unit 5 steam turbine.

As in the case of the Unit 6 auxiliary heater, the Unit 5 auxiliary heater would 
be capable of heating district water from 160°F to 250°F when operating in a 
parallel mode, with the Unit 6 heater providing backup for the new district 
heating condenser. It would be capable of heating district water from 228°F to 
a temperature above 250°F when operating in series, with the new district 
heating condenser providing backup for the Unit 6 auxiliary heater. Figure 3-3 
shows the district heating system arrangement for Phase II.

Equipment and Piping Selection for Phase II

The new equipment for the second phase retrofit alternative includes additional 
district heating circulating water pumps and the piping and valves necessary to 
incorporate the Unit 5 auxiliary heater into the district heating system.

The additional pumps will have the same rating as the original pumps and will be 
added in parallel with the original pumps. It is recommended that four addi­
tional pumps be added, bringing the total to 8 16-2/3% capacity pumps. The 
piping installed in the first phase was designed with excess capacity to handle 
the second phase. The only new piping required for the pump installation will 
be that required to connect the pumps to the main supply and return headers.

The only other equipment required is the piping and valving necessary to incor­
porate the Unit 5 auxiliary heater into the cycle, this will be essentially the 
same as that required for the Unit 6 auxiliary heater in Phase I.

All other equipment installed during Phase I will have the necessary excess 
capacity to operate satisfactorily in Phase II.
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Phase III
This phase of development involves the installation of a new 55 MW turbine at 
the Steele Street Station. A feasibility study performed by General Electric 
Company for the Board of Public Utilities, City of Jamestown, determined that 
the largest single purpose turbine-generator that could be installed in the 
Steele Street Station without major structural changes was a 55 MWe-capacity 
machine. The new district heating turbine alternative is based on installing a 
55 MWe dual-purpose district heating machine in place of the single-purpose 
machine. The dual -purpose machine would have a full load electric-only capa­
city of 55 MW and a full load heating-only capacity of 80 MWt. The 80 MWt load 
would be supplied to two district heating condensers. The load is split equally 
between these two condensers and serves to heat district water from 140°F to 
250°F. The coincident electrical load at the maximum heating capacity of 80 MWt 
would be approximately 50 MWe. If the turbine was installed for a peak load of 
80 MWt, it would run at an average load of approximately 36 MWt based on the 
load duration curve for Jamestown. This would correspond to an electric load of 

approximately 46 MWe.

The district heating turbine would be installed in the same location proposed 
for the 55 MWe single-purpose machine, in the 1929 turbine room extension. The 
district heating turbine would require all the turbine-generator accessories and 
related steam cycle equipment required by the single-purpose machine plus the 
necessary district heating additions. The district heating additions include 
the extraction steam system for the district heating condensers, the drain 
system for the district heating condensers, the district circulating water 
system and the district heating water makeup and treatment system.

Equipment and Piping Selection for Phase III
The new district heating turbine alternative requires the selection and 
installation of a new cogeneration district heating turbine rated for 55 MW 
electric output and 80 MW thermal output. The turbine will be designed to 
operate with throttle conditions of 1000 PSIG, 900°F and a full load flow of 
534,450 Ibs/hr. The turbine will incorporate two district heating extractions. 
One district heating extraction will supply the high pressure district heating 
condenser which will operate at 42 psi. The second district heating extraction 
will supply the low-pressure district heating condenser which will operate at 15 
psi. The high-pressure district heating extraction will have a shell pressure 
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of approximately 240 psi and an enthalpy of approximately 1300 btu/lbm. The 
extraction line to the high-pressure district heating condenser will be 8 inches 
in diameter and will carry superheated steam at a full load rate of 129,000 
Ibs/hr. The low-pressure district heating extraction will have a shell pressure 
of approximately 46 psia and an enthalpy of approximately 1175 btu/lbm. The 
extraction line to the low-pressure district heating condenser will be 18 inches 
in diameter and will carry saturated steam at a full load rate of 138,000 
Ibs/hr.

The two district heating condensers are shell and tube-type heaters, each having 
two passes. The heat load is split equally between the two condensers, thus 
each district heating condenser has a design load of 40 MWt. The district 
heating condensers each contain approximately 4,580 square feet of heat transfer 
area. They measure approximately 5 feet in diameter and are 28 feet long. The 
design is based on 1-inch diameter, 90-10 CuNi tubes.

At 100 percent heat load, the maximum high-pressure and low-pressure district 
heating condenser drain flow is 267,000 Ibs/hr. The drains from the high- 
pressure condenser are normally cascaded to the low-pressure condenser, and all 
drains are then pumped forward to the deaerator. Two 50% capacity, 275 gpm ver­
tical can-type pumps are used. The pumps have a design head of 72 feet. If the 
low-pressure condenser is not in service, the high-pressure drains are cascaded 
to the main condenser.

The district water system uses three 50-percent capacity, 2600 gpm circulating 
pumps. The pumps have horizontally split casings. The pumps are rated for a 
system pressure of 150 psi. They are driven by 300-horsepower electric motors.

The expansion head tank has a capacity of 77 cu. ft. The tank is 3.5 ft. in 
diameter and 8 ft. long.

The makeup system components are sized to produce treated water at 26 gpm to 
compensate for system losses corresponding to about one-half percent of the 
district heating water flow rate. There are two 100-percent capacity soft water 
pumps, one 38,000-gallon soft water storage tank, one 26-gpm vacuum degasifier, 
two 100-percent capacity vacuum degasifier pumps and two 100-percent capacity 
zeolite softeners. The soft water storage tank dimensions are 18 ft. in 
diameter by 20 ft. high.

3-18



The district water piping is 14-inch nominal size with 10-inch individual pump 
suction and discharge lines. The lines were sized not to exceed a maximum velo­

city of 12 ft. per second.

HEAT SOURCE COST ESTIMATE

Table 3-1 presents the estimated cost for developing the heat sources for the 
different phases of district heating development. All figures represent 
installed costs. A 15 percent increase has been included for contingency, and a 
16 percent increase has been included for engineering and construction manage­

ment.

The costs presented are based on manufacturers quotes, and piping lengths and

equipment locations are determined from plant drawings.
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TABLE 3-1 
HEAT SOURCE COSTS 

(1984 DOLLARS)

ITEM PHASE I PHASE II PHASE III

1. Turbine Generator Modifications — — - 1,200,000

2. District Heating Condensers 60,000 — — - 380,000

3. District Heating Circulating 
Pumps 41,000 41,000 50,000

4. Piping and Valves 334,000 74,000 199,000

5. Makeup and Expansion System 33,000 — 25,000

6. Removal/Relocation of Existing 
Equipment 7,000 2,000 —

Subtotal 475,000 117,000 1,854,000

Contingency @15% 71,000 18,000 278,000

Engineering & Construction 
Management @16% 87,000 22,000 341,000

TOTAL
«

633,000 157,000 2,473,000
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Section 4 
TRANSMISSION SYSTEM

INTRODUCTION
The objective of this task is to develop a piping system design, routing and 
installation technique that will enable the delivery and return of hot water 
from the Steele Street plant to district heating customers in Jamestown. The 
system shall be designed to serve facilities, that have presently been targeted 
as district heating customers, in the most economical manner, while providing 
excess capacity in the lines for future development of the system.

The development and installation of the transmission system will be the largest 
task in developing Jamestown's district heating system. The transmission system 
represents approximately 75 percent of the cost of the system and will require 
the longest time period to complete. This section of the report will present an 
overview of the work effort required to build the transmission system.

PIPING SYSTEM DESIGN

The piping system is designed as a two-pipe closed system with all pumps, water 
treatment facilities and the expansion head tank located at the Steele Street 
plant. The system will have a design pressure of approximately 240 psi with the 
pumps sized for a total dynamic head of 140 psi. The piping is designed for a 
maximum velocity of 8 ft. per second based on a peak load supply temperature of 
250°F and a peak load return temperature of 160°F.

The pipe design used will be that of a prefabricated insulated conduit. The 
conduit system will consist of a carbon steel carrier pipe, polyurethane insula­
tion, polyethylene casing and a leak detection system. For the carbon steel 
carrier pipe, schedule 20 wall thickness is being recommended. Schedule 20 wall 
thickness will meet the pressure and temperature requirements of the piping 
system.

The effects of accelerated corrosion of carbon steel piping in the 200°F range 
require that the supply piping be physically protected against outside water 
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contact. Equally important, the pipe insulation must be protected from moisture 
penetration that would increase the thermal conductivity of the insulation. The 
insulation must also be protected against mechanical abuse, ultraviolet degrada­
tion, erosion and other environmental hazards. The polyurethane foam insulation 
must be protected against mechanical damage from weathering, handling abuse, 
field bending, casing pressures, water pressure, saddle-bearing forces, ground 
movement and damage in storage. The most economic and reliable method for pro­
viding the piping system with protection against the above problems is to use a 
shop-fabricated conduit design with a polyethylene casing.

The polyethylene casing is the preferred casing material because it will not 
corrode in the underground environment, has excellent water-resisting proper­
ties, is easy and cost-effective to install, and is lightweight and easy to 
repair if physically damaged.

A shop-fabricated conduit system can be fully shop tested, is less expensive to 
install, is faster to install (causing less disruption of the district heating 
site) and can be manufactured with a high degree of quality control, resulting 
in a product of high reliability.

The polyurethane foam is preferred because of its low thermal conductivity (0.18 
Btu/in/ft /°F) which provides excellent thermal efficiency of the conduit 
system. The foam is easily installed during manufacture of the conduit. The 
foam is poured between the carrier pipe and the casing in a liquid form and 
expands to fully occupy the space between the carrier pipe and the casing. The 
foam bonds itself to the pipe and casing walls, providing a structurally stable 
insulation that will not shift, settle or shrink with time to create inefficient 
voids. The conduit requires no special hardware for fastening the insulation in 
place.

The prefabricated conduit is installed by butt-welding the carrier pipe sections 
together. After the carrier pipes are welded together, the alarm wires from the 
two pipe sections are connected, forming a continuous circuit. The casing joint 
is then made, and polyurethane foam is injected into the conduit between the 
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carrier pipe and the casing to insulate the joint. There are two common methods 
for making the casing joint.

One method is to slide a polyethylene sleeve over the pipe casing before the 
carrier pipes are welded, then slide the sleeve over the joint and apply foam 
for insulating through holes drilled in the casing. The sleeve is then bonded 
to the pipe casing using a plastic shrink sleeve or by welding the sleeve to the 
casing. Experience has shown that, over a several-year period, shrink sleeves 
tend to loosen and shift on the pipe. As a result, the latest practice is to 
apply a mastic to the inside surface of the sleeve to increase adhesion.

The other method used for making casing joints is to place a steel fitting 
coated with a thick layer of polyethylene around the joint. The fitting con­
sists of two halves which are bolted or clamped together, securing the fitting 
to the pipe casing. Polyurethane is then poured through holes in the fitting, 
insulating the joint in the same manner as the pre-manufactured conduit.

The conduit will be manufactured and shipped to the field in lengths of 20 feet 
or more. All fittings and valves are also pre-insulated and shipped to the 
field in the form of a finished conduit section. Figure 4-1 shows the conduit 
design.

The smaller customer branches will be designed with a conduit using a flexible 
copper carrier pipe. The copper pipe conduit will be delivered in coils of long 
lengths rather than straight sections. The copper pipe conduit has the advan­
tage of being flexible and requiring fewer joints.

To protect the system and facilitate service of the system, a combined alarm and 
fault locator system is built into the conduit during manufacture. The alarm 
system consists of two copper wires that are molded into the foam insulation 
during manufacturing of the conduit. As the conduit sections are installed, the 
wires are connected forming a continuous circuit through the piping system. The 
copper wires are connected to alarm/control boxes at either central or remote 
locations. The wires carry a low voltage current. When moisture enters the
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1. Carbon Steel Carrier Pipe

2. Polyurethane Insulation

3. Polyethylene Casing

4. Alarm Wires

Figure 4-1. District Heating Conduit 
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piping system, it completes the circuit between the wires and the carrier pipe, 
triggering the alarm. The alarm system not only detects the leak but, by 
measuring resistance, can tell the system operators exactly where the leak is 
located. This system allows maintenance personnel to repair a leak in the 
system with minimal expense and with minimal excavation. This system also gives 
immediate detection of a problem, allowing it to be corrected before substantial 

damage is done.

The installation technique for the Jamestown district heating piping will be to 
install both the supply and return piping side-by-side in a single trench. 
Three different schemes were investigated for the location of the conduit: 
below the streets, below the sidewalks and aboveground along the railroad right- 
of-way. Installing the piping along the railroad will result in a cost savings 
of approximately 6 percent for the core area distribution piping. Installing 
the piping along the railroad, however, will leave the piping more susceptible 
to vandalism and physical damage to the casing and insulation. It would also be 
necessary to obtain permission from the railroad to use the right-of-way.

When comparing the installation of piping beneath the streets to piping beneath 
the sidewalk, the sidewalk installation is generally more cost-effective. 
Installing the conduit below the sidewalks requires shallow excavation, involves 
less expensive surface removal and replacement, encounters fewer interferences 
with other utilities and causes less disruption of vehicular traffic. 
Investigation of the existing utilities in Jamestown determined that the most 
cost-effective installation would be a combination of street and sidewalk 
installation, with a larger percentage of the piping beneath the sidewalks.

The district heating piping will be installed in shallow trenches requiring 
minimum excavation and no shoring. The conduit will be laid directly in the 
trenches on a sand bed. The excavation will provide for a clearance of six 
inches between conduits and six inches between the conduit and the trench walls. 
The conduit is then covered with homogeneous stone-free sand. The surface pave­
ment will be installed directly over the sand layer. Figure 4-2 shows the 
trench configuration and conduit installation for the street and sidewalk
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c. Sidewalk Installation. Type 2

Note: Walk is cut, removed and repaired

Figure 4-2 (Continued). District Heating Conduit Installations 
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installations required in Jamestown. Table 4-1 shows the conduit diameter and 
required trench size for different size carrier pipes. Proper backfilling of 

the conduit is very important.

The district heating system is designed to operate at a peak load supply tem­
perature of 250°F and a peak load return temperature of 160°F. The system tem­
perature will vary downward from these design temperatures based on system load; 
however, the temperature will always be significantly higher than the ambient 
temperature at which the piping was installed. As a result, the piping will 
experience thermal expansion and will have to be protected against over­
stressing. The conventional method of protecting piping systems against 
excessive movement and thermal stresses is to design the system with expansion 
loops and bends or expansion joints. Expansion joints can be a source of main­
tenance problems and are often avoided. Expansion bends and loops require extra 
pipe and fittings and can add substantial cost to the project.

The conduit piping design used in the Jamestown district heating system is a 
fully-bonded construction with the outer jacket, insulation and carrier pipe 
forming a single unit. This unitary construction allows an alternative 
installation technique known as "Friction Anchoring." In this technique, the 
frictional forces acting between the outer jacket and the surrounding ground 

restrain the pipe from moving.

The piping experiences increased stresses caused by the restraining of the ther­
mal expansion. The stresses experienced by the pipe must be within the 
allowable stress limits of the piping. As a result, there is a limited tem­
perature range for which this technique can be used. The'temperature at which 
the pipes are restrained (i.e., backfilled) will become the neutral or 
unstressed temperature of the system. For temperatures below this point the 
system will experience tensile stresses, and for temperatures above this 
point the system will experience compressive stresses.

In order to minimize stresses over the operating temperature range of the 
system, the neutral point is set at the middle temperature between the peak
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TABLE 4-1

CONDUIT INSTALLATION DIMENSIONS

Pipe Size
Inches

Conduit Diameter
Inches

Installation
Envelope (wxh)

Inches

3/4 4 24 X 4

1 4 24 X 4

1-1/4 5 26 X 5
1-1/2 5 28 X 5

2 6 30 X 6
2-1/2 6 30 X 6

3 7 32 X 7
4 9 36 X 9

5 10 38 X 10
6 11 40 X 11

8 14 46 X 14
10 8 54 X 18
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operating temperature that could be experienced and the non-operating ambient 
condition. To accomplish this, the piping system is preheated to the middle 
temperature after being laid in the trench. During preheating, the pipe will 
expand freely without stresses. The piping will then be held at the middle tem­
perature during backfilling and compaction. This installation technique has the 
following advantages:

0 The majority of the piping system does not experience expansion move­
ment.

0 There is little axial expansion movement at expansion joints.

0 No expansion joints, compensators or expansion loops are required.

0 No concrete anchor blocks are required to control movement.

0 Variations in depth of cover are unimportant.

0 A minimum of piping material is required in the system.

A disadvantage of this installation technique is that the trenches cannot be 
backfilled until the pipe is preheated. This could be a problem when installing 
pipe in congested city areas.

It is recommended that the "Friction Anchoring" technique be used for the 
Jamestown system. There will be sections of the piping system where the routing 
has sufficient flexibility such that preheating will not be necessary. This 
will generally occur in the downtown area, where location of customers requires 
that the distribution system make several changes in direction and where bends 
and loops are required to avoid interferences with other utilities.



PIPE ROUTING
For each phase of expansion, several piping alternatives were studied to deter­
mine the optimal layout. The overriding criterion was the ability of a par­
ticular layout to pick up the greatest number of customers, and more 
importantly, the greatest annual load for the least investment. To keep the 
capital cost low, the pipe was run under sidewalks and grassy areas to the 
greatest extent possible in lieu of the more costly and inconvenient street 
installation. This also had the added benefit of minimizing interferences with 
other utilities as they were found to be mostly under the street.

In addition to optimizing the capital cost, the layouts were made with an eye 
toward future expansion of the system. This meant that large headers were 
placed in convenient locations for future phases to tie into, and that in 
general, the pipe sizes were kept large enough and were laid out in such a 
fashion that all possible existing and future customers within a given district 
would be allowed access to the system with minimal incremental cost.

Taking the above criteria into consideration optimal piping layouts were deter­
mined for each phase and are presented here in Figures 4-3 through 4-6, showing 
the physical layout, and Tables 4-2 through 4-5, showing the lengths and sizes 
of piping for each.

The pipe routing for the core area has a total of 17,637 feet of transmission 
piping, and 5,050 feet of distribution piping and has the capability of reaching 
the majority of the customers within the core area boundaries. Saturation of 
the core area requires only an additional 1,125 feet of transmission piping but 
entails 4,950 feet of small diameter distribution piping. The third phase of 
piping implementation will bring on the industrial corridor and will total 
11,500 feet of transmission piping and, for a 70% penetration of this district, 
650 feet of distribution piping. The remaining expansion into the residential 
and commercial district will have 29,700 feet of transmission piping and, for a 
50% penetration of these districts 21,550 feet of distribution piping when 
fully completed.
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Transmi ssion

Table 4-2 
CORE AREA PIPING

NODE TO NODE DIAM (in) LENGTH (ft) INSTALLATION
1 2 12 410 Street

12 3240 Sidewalk (1)
2 3 5 75 Street

5 1225 Sidewalk (1)
3 4 3 50 Street

3 290 Sidewalk (1)
2 5 8 75 Street

8 675 Sidewalk (1)
5 6 6 300 Street

6 90 Sidewalk (1)
6 7 4 90 Street

4 290 Sidewalk (1)
7 8 3 160 Street

3 640 Sidewalk (1)
8 9 1.5 50 Street

1.5 275 Sidewalk (1)
6 10 5 175 Street

5 500 Sidewalk (1)
10 15 2 100 Sidewalk (1)
16 17 1.5 65 Street

1.5 585 Sidewalk (1)
10 11 5 60 Street

5 140 Sidewalk (1)
11 12 4 175 Street

4 6852
12 13 3 60 Street

3 390 Sidewalk (1)
13 14 2 175 Sidewalk (1)
14 15 1.25 25 Street

1.25 400 Sidewalk (1)

Total 17,637
Di stribution
DIAM (in) LENGTH (FT)
0.75 1125
1 335
1.25 1540
1.5 85
2 110
2.5 700
3 1080
4 75
5 0

Total 5050
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Figure 4-3

Core Area Piping
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Table 4-3

SATURATED CORE AREA ADDITIONAL PIPING

TRANSMISSION PIPING

Total 1125

DIAM (in) LENGTH (ft) INSTALLATION

1.5 75 Street
1.5 150 Sidewalk (1)
2 225 Street
2 675 Sidewalk (1)

DISTRIBUTION PIPING

DIAM (in) LENGTH (ft)

0.75 
1 
1.25 
1.5 
2

3850
600
325

75
100

Total 4950
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. Core Area Piping

Additional Piping to 
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Figure 4-4
Core Area with Additional Piping 

to Saturate Core Area



Table 4-4
INDUSTRIAL CORRIDOR PIPING

TRANSMISSION
NODE TO NODE DIAM (in) LENGTH (ft) INSTALLATION

1 2 8 250 Street
8 4550 Grass

2 3 6 50 Street
6 2750 Grass

3 4 4 2800 Grass

R 6 2 50 Street
2 1050 Sidewalk (1)

TOTAL 11,500

DISTRIBUTION

DIAM (in) LENGTH (ft)
1.5 4002 1503 JLOO

TOTAL 650
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Figure 4-5
Industrial Corridor Piping
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Table 4-5
RESIDENTIAL AND COMMERCIAL DISTRICTS PIPING

TRANSMISSION
NODE TO NODE DIAM (in) LENGTH (ft) INSTALLATION
1 2 12 2500 Sidewalk (1)2 3 4 600 Sidewalk (1)2 4 10 600 Sidewalk (1)4 5 2 500 Sidewalk (1)4 6 10 1000 Sidewalk (1)6 7 8 600 Sidewalk (1)7 8 3 300 Sidewalk (1)8 9 2 1300 Sidewalk (1)8 10 3 600 Sidewalk (1)10 11 2 1400 Sidewalk (1)10 12 2 2150 Sidewalk (1)7 13 6 600 Sidewalk (1)13 14 3 3000 Sidewalk (1)13 15 4 2700 Sidewalk (1)15 16 2 1600 Sidewalk (1)15 6 3 10250

TOTAL 29,700

DISTRIBUTION

DIAM (in) LENGTH (ft)
0.75 150001 50001.5 12502 300

Sidewalk (1)

TOTAL 21,550
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Figure 4-6 
Residential and Commercial 

Districts Piping
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PIPING SYSTEM INSTALLATION
Once the piping system design has been chosen and the general pipe routing has 
been determined, there is still a substantial design and work effort required 
during the actual construction period. This effort requires close cooperation 
among the engineers, the piping contractor and the utility. The basic steps 
which will have to be followed will be outlined next in order to present the 
magnitude of this task.

The first step is to determine the exact location of the piping in the streets 
and walks. The engineers develop piping drawings for the system, using maps of 
other utilities to avoid interferences and determine the most cost-effective 
path. If any intolerable interferences are encountered, the pipe routing will 
be modified.

The engineers' drawings are then used to mark the exact location of the district 
heating pipes on the site. The owners of other utilities are then called in to 
mark the location of possible interferences with the district heating piping and 
trenches. Where major interferences are anticipated, test pits may be dug to 
confirm the location of these utilities. At this point, the piping design will 
be modified as necessary.

Once the utilities have been marked and confirmed, excavation of trenches can 
begin. The trench is excavated to the proper depth and excavated material is 
removed from the site. Interfering utilities are removed and relocated. Sand 
or equivalent material is then installed as a trench bedding. Shoring generally 
is not required, due to shallow trenching.

After the trench is prepared, the pipes are installed and welded together in the 
trench. Once the steel carrier pipe is welded, the system is ready for testing 
of the carrier pipes. Testing involves X-raying of a representative number of 
welds and hydro-testing of completed sections.

After hydro-testing is completed, the leak detection system wires are connected 
and tested for continuity. This is followed by completion of the casing joints 
and insulating of the joints.
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The conduit system is completely sealed at this point and can be preheated as 
required and backfilled. Backfilling should be done in layers with clean fill; 
each layer is compacted. Street and sidewalk surfaces are then replaced, 
restoring the surface to its original condition.

PIPING SYSTEM COST ESTIMATES
Cost estimates for the piping systems were developed by individually estimating 
the cost of each component and installation step. The cost estimates are 
comprised of the following items:

0 Removal and disposal of existing surface 
0 Excavation of the trench
0 Hauling of excavated and backfill material
0 Purchasing, handling and installation of conduit and other mechanical 

material
0 Backfill and compaction of the trench
0 Repavement and restoration of the surface.

The piping estimates for the different routing alternatives are based on the 
actual piping distances between system nodes and surface conditions as deter­
mined from street and utility maps obtained from the Jamestown Department of 
Public Works. The base price estimates represent the installation of the pipe 
in clean soil and do not include the costs associated with solving interference 
problems between the district heating piping and other utilities and underground 
obstructions. Examinations of utility maps for Jamestown indicate that there 
will not be a substantial number of interferences. In order to account for the 
interferences that do occur and to allow for funds for engineering and construc­
tion management of the system, the base estimates have been increased by 25%.

The cost estimates for the different piping alternatives are shown in Table 4-6.
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Table 4-6
DISTRICT HEATING PIPING SYSTEM COST ESTIMATE 

1984 DOLLARS x 10^

Phase I (Core Area)

Phase II (Saturated Core Area)

Phase III (Industrial Corridor)

PhaseIV (Outlying Residential and Commercial Districts)

Total

Transmi ssion Piping 1,720 84 1,405 3,237 6,446
Customer Connections 326 231 _ _ 1,027 1,610

Subtotal 2,046 315 1,431 4,264 8,056

Engineering Construction Management Contingency

512 79 358 1,066 2,015

Total 2,558 394 1,789 5,330 10,071
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Section 5 
BUILDING RETROFIT ANALYSIS

INTRODUCTION
This section presents the results of the retrofit analysis performed for 
the varying types of existing heating systems encountered in Jamestown 
industrial, commercial, and residential buildings and facilities. While 
the project scope did not allow a detailed analysis for all buildings, the 
data base, provided by the numerous specific buildings for which an in- 
person survey was conducted, permitted the development of conceptual retro­
fit designs and associated conversion cost estimates applicable to all 
types of buildings presently heated by fuel-burning equipment. Buildings 
with primarily electric resistance heating were not considered due to the 
high costs associated with converting to hot water heating.

GENERAL
The design philosophy for the building retrofit analysis can be summarized 
as follows:

0 Due to the high temperatures and pressures in the district heating 
system distribution network, plate-type heat exchanger(s) are uti­
lized in each building to transfer heat from the district heating 
water supply to the building distribution system for comfort heating 
and internal uses (domestic hot water, process, etc.).

0 The district heating water supply temperature varies according to 
outdoor temperature from a maximum of 250°F on the design day (3°F 
outdoor temperature) to approximately ISO^F during the summer months. 
Consequently, the building heating system distribution temperature 
must also be reset from the outdoor temperature to satisfy the 
heating load as it varies with outdoor temperature.

0 Building systems operating temperatures were selected to optimize 
size of system components while providing for the lowest possible
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district heating water-return temperatures and maximum differential 
temperatures.

0 Since achieving a low return temperature in the district heating 
system is important to the overall system economics, where buildings 
require multiple heat exchangers for comfort heating, domestic hot 
water, and process system loads, the heat exchangers in most cases 
are arranged in series so as to extract heat at the lowest possible 
temperatures. Typically, district heating water first passes through 
the comfort heating heat exchangers (due to their higher secondary 
side temperature requirements) prior to entering the domestic hot 
water and process units.

0 Existing central and terminal comfort heating equipment are evaluated 
for performance and adaptability when being changed from steam to hot 
water service.

0 Existing control methods are evaluated for all building systems to 
determine appropriateness to the hot water district heating system. 
Controls are revised when necessary to optimize system temperatures 
and to adapt to the hot water district heating operating charac­
teristics.

0 The adaptability of each building's internal process and domestic hot 
water systems to hot water district heating is evaluated. These 
systems remain in their present configuration in cases such as when 
minimal hot water demands do not justify associated retrofit costs 
(i.e., heat exchanger, extensive piping runs), or when process system 
requirements cannot be met due to high temperature or extensive 
retrofit requirements.

The majority of building heating systems encountered were typically one of the 
following, utilizing primarily gas-fired boilers or furnaces:
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0 Two-pipe steam heating (Figure 5-1)
0 Hot water (Figure 5-2)
0 Combined steam and hot water (Figure 5-3)
0 Forced air (Figure 5-4)

Two-pipe steam heating systems were the most frequently installed heating system 
in all types of buildings. Conversion to hot water district heating is depicted 
in Figure 5-5. A plate-type heat exchanger is installed to replace the existing 
boiler to transfer heat from the district heating water to the building heating 
system. Existing steam piping and condensate piping (if large enough to handle 
the flow rates associated with hot water) are utilized to establish a closed- 
loop hot water circulating system with the installation of circulating pumps, 
expansion tank, and air removal system. All steam traps are removed and air 
vents are installed at system high points.

Existing steam heating terminal units, including cast iron radiators, finned 
tube radiators, cabinet and unit air heaters, in most cases may be converted to 
hot water service. While these units provide less heat when hot water is used 
because of the lower media temperature, units are often oversized particularly 
in older systems as found in Jamestown. Oversizing, as a result of conservative 
heat load estimates, safety factors, and disregard of energy conservation in the 
past due to low fuel costs, permits existing equipment to be used with hot water 
and still provide adequate performance. Steam coils in air handling units and 
ductwork may al so-be retrofitted to hot water service provided they are capable 
of withstanding higher pressures associated with hot water service, have suf­
ficient capacity with hot water, and by configuration are adaptable.

Figures 5-6 through 5-10 depict typical retrofits of steam heating terminal 
units to hot water service. Cast iron and fin-tube radiators require removal of 
steam traps and the installation of a balancing valve and air vent. Existing 
steam supply valves need not be replaced with hot water valves if positive 
shutoff can be achieved. Cabinet and unit heaters require removal of the steam 
trap and installation of a balancing valve, air vent, and an automatic shutoff 
valve where not previously installed. The automatic shutoff valve prevents
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FIGURE 5-1
TWO-PIPE STEAM HEATING SYSTEM
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FIGURE 5-2
HOT WATER HEATING SYSTEM
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FIGURE 5-3
COMBINED STEAM/HOT WATER HEATING SYSTEM
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FIGURE 5-4
TYPICAL GAS-FIRED FORCED AIR HEATING SYSTEM
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FIGURE 5-5
CONVERTED TWO-PIPE STEAM HEATING SYSTEM
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FIGURE 5-6
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FIGURE 5-7
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FIGURE 5-8
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FIGURE 5-10
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circulation through the unit when it is shut off either manually or in response to 
a room thermostat. Air handling units with steam coils require removal of steam 
traps and installation of an air vent and balancing valve. Existing steam shut­
off and control valves should be replaced with valves designed for hot water 
service. In addition, if the coil is subject to outside air, freeze protection 
may be required, installing a circulation pump and/or using a glycol solution in 
the circulation water. If the coil is not serpentine then the performance with 
hot water will probably not be adequate and coil replacement is necessary.

Hot water heating systems are the simplest and most cost-effective retrofit to 
hot water district heating. As indicated in Figure 5-11, a plate heat exchanger 
is installed to replace the boiler which can be isolated and utilized for backup 
service. Existing terminal units, circulators and controls in most cases remain 
in their present configuration. Bypasses around terminal heating equipment, as 
frequently installed in hot water systems for space temperature control, should 
be eliminated to ensure all hot water is passed through the terminal units to 
minimize the return water temperatures.

Conversion of combined steam/hot water heating systems is depicted in Figure. 
5-12, and accordingly, the discussion above for the retrofit of both steam and 
hot water systems applies.

Conversion of gas-fired air systems is indicated in Figure 5-13. A new hot 
water heating coil is installed in the return air duct along with an associated 
plate-type heat exchanger and closed loop hot water circulating system. The 
existing gas furnace can be used for backup service. In instances where a 
significant portion of outside air is required, it may be necessary to install a 
pre-heater hot water coil in the outside air supply duct to avoid freeze-up and 
uneven air temperature distribution over the primary heating coil.

Where the adaptability and/or demand of internal uses such as industrial pro­
cesses, domestic hot water, and pool heating enables or justifies conversion to 
hot water district heating, a plate heat exchanger may also be used to satisfy 
these needs. Figure 5-14 presents a typical heat exchanger arrangement pro­
viding both space heating and domestic hot water.
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FIGURE 5-11
CONVERTED HOT WATER HEATING SYSTEM
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FIGURE 5-12

CONVERTED COMBINED STEAM/HOT WATER 
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FIGURE 5-13
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FIGURE 5-14

TYPICAL PLATE HEAT EXCHANGER ARRANGEMENT
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CORE AREA 
Appendix C presents the conceptual retrofit design as well as a description of 
the present systems for a representative sampling of prospective customers in 
the core area. Retrofit designs were developed in sufficient detail for a 
reliable conversion cost estimate. Table 5-1 presents the cost estimates for 
the work required in each building to convert to hot water district heating. 
Costs include:

0 Direct cost for all material, equipment and labor necessary for the 
conversion, excluding the Btu meter and associated instruments 
(provided by system owner)

0 Contractor's overhead and profit

0 Engineering fee

0 Contingency

Based on the detailed retrofit analyses performed during Stage 1 and subsequent 
in-person surveys of the additional buildings in the core area, conceptual 
retrofit designs were developed and conversion costs estimated for each of the 
specific additional prospective customers identified during Stage 2. Table 5-2 
summarizes the existing heating systems and presents the estimated conversion 
costs for each of these buildings. The conversion costs are indicated both with 
and without a heat exchanger package. As many of these customers are small, 
consideration should be given to capitalizing the cost of the heat exchanger 
package (including associated instruments and controls) with the district 
heating system to provide a more cost-effective retrofit for the owner.

OUTLYING DISTRICTS
While it has been found that hot water conversions for industrial and commercial 
users vary considerably depending on type of existing system, facility size, and 
operating characteristics, some generalization can be made.
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TABLE 5-1
INITIAL CORE AREA BUILDING RETROFIT COST ESTIMATES 

Total Estimated Cost
Building 1984 Dollars

Federal Building (Post Office) $ 35,700
Unigard Insurance 19,500
Jamestown Plywood Corp. 44,200

15,800 
YMCA 37,700
City Hall 19,750
Chautauqua Hardware Corp. 73,100
Jamestown Boys Club 25,300
Jamestown General Hospital 132 500
WCA Hospital 89,600
Senior High School 183,100
BPU Warehouse 10,400
Telephone Company 35 ggg
First Covenant Church 7,800
First Presbyterian Church 19,500
Marine Midland Bank 6,500
Hotel Jamestown 145 100
James Prendergast Library 16,700
The Post Journal 35,900
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Table 5-2 ADDITIONAL CORE AREA BUILDING RETROFITS

CONVERSION COSTS
PERK LOAD (HHBIU/HR) TERMINAL UNIT 198A DOLLARS

BUILDING CQMEORT DOMESTIC HN PRESENT HEATING SYSTEM RE TRUE 11 REUUIREd(’) MI TH HX MITHOUT Hx'

AAA .058 Hot Water 5,800 1,750
AVH Precision Tops 1.151 - Two-Pipe Steam 1,2,5 16,550 12,200
Bigelows Dept. Store .755 .020 One-Pipe Steam b2 17,800 15,750
Cmo Apartaents .506 .065 One-Pipe Steam 1,2,5,4 17,700 14,100
Carnahans Dept. Store .542 .025 Two-Pipe Steam 1 11,950 8,500
Chamber of Comsiarce .056 Gas Forced Air 4(5) 7,600 5,450
Credit Bureau of Jamestown .055 Hot Water 5,800 1,750
DPM Garage 1.550 Two-Pipe Steam (From Power Plant) 1.J 12,100 -
Empire State Building .411 .025 Two-Pipe Steam 1 15,800 10,250
Grant Building .165 - Two-Pipe Steam 1,5,4 15,100 12,200
Herbert Shoes .542 - Two-Pipe Steam 14,450 11,850
Holiday Inn^*^ .761 Steam/Water Converter (For Domestic HW) 1 5,400 2,100
Jamestown Cycle 9iop .126 Gas Forced Air 4(5) 12,800 10,650
Little Theater .915 .074 Two-Pipe Steam and Hot Water 1,5,4 16,850 12,200
Lucies .071 - Two-Pipe Steam 4 9,450 7,500
Monitor Furniture 1.561 .050 Two-Pipe Steam and Hot Water 21,200 15,600
Nelson Bros. Lumber .625 - Hot Water and Gas-Fired RooF Units 4(5) 9,700 6,450
PaLace Civic Theater .756 .057 Hot Water and Two-Pipe Steam 1 15,200 9,100
Peal City Paint and Glass .461 - One-Pipe Steam 1 17,200 14,400
Scottish Rite .278 .025 Two-Pipe Steam 12,100 8,800
Towne Barbers .118 .050 Hot Water and Forced Air 4(3) 8,900 5,900
Wilcox Apartments .420 .065 One-Pipe Steam 1 18,800 14,950

(1) l-Caat Iron Radiatora, 2-rinned Tuba Radiation, 5-Cablnet or Unit Heaters, 4-Ouct or Air Handling Unit Coils
(2) Capital coat to Owner if heat exchanger (HX) packages are capitalized as part of the district heating system.
(3) Hew hot water coils to be installed in ductwork or gas-*fired unit
(4) Space heating system is electric heat pumps



0 Most of the existing heating systems for the industrial facilities in the 
industrial corridor are two-pipe steam which can be converted to hot 
water service as previously discussed. These building systems are 
typified by terminal units such as wall-hung radiators, finned-tube con­
vectors and unit heaters which are significantly larger than those 
encountered in smaller buildings (i.e., number of individual units per 
square foot of heated floor space is less). Accordingly, with a large 
portion of conversion costs attributable to terminal unit retrofit, the 
conversion costs per unit load are less. Typically, they are in the 
range of $45/KW to $55/KW.

0 Outside the core area there are no large commercial buildings which can 
be considered as target customers for expansion into outlying districts. 
Typical conversion costs (1984 dollars) for an average 80,000 Btu/hr, 
5000 square foot unit are as follows:

Conversion Cost

System Total $ $/KW

One-pipe steam 5250 225
Two-pipe steam 3750 160
Hot Water 2450 105
Forced Ai r 4250 181.

Conversion requirements for private residences vary and are typically dependent 
on the type of existing system. For purposes of an average 1500-sq.-ft. unit 
evaluation, conversion of an existing steam heating system would be the most 
costly retrofit, particularly of one-pipe systems. However, certain costs such 
as plate heat exchangers, district heating interconnecting piping, controls and 
instrumentation are relatively fixed for the ranges expected in heating require 
ments (30,000 to 150,000 Btu/hr) and are applicable to existing forced-air and 
hot-water systems as well as steam. A typical 1500-sq.-ft. private residence 
conversion cost (1984 dollars from two-pipe steam to hot water) is presented
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below. To be cost-effective (and attractive) for an owner, consideration should 
be given to some or all of these costs to be capitalized with the district 
heating system and capital costs built into the heat rate structure.

Heat Exchanger Package (50,000 Btu/hr includes 
instruments and controls) $1,200

District Heating and Building System Interconnecting 
Piping, Valves, and Fittings 500

Subtotal (minimum cost all systems) $1,700

Circulating Pump, Expansion Tank, and Specialty Items 750

Terminal Unit Retrofits 500

Total Estimated Steam System Conversion $2,950 ($201/KW)
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Section 6 
SYSTEM IMPLEMENTATION

This section of the report combines the findings of the heat load assessment, 
the thermal source assessment and the piping analysis to form a recommended plan 
for implementing district heating in the City of Jamestown. The objective is to 
develop the system in stages spreading the capital expenditures out in incremen­
tal investments over the development period, allowing the system to generate 
revenues to offset the capital investments. The strategy in developing the 
system is to begin with a relatively inexpensive retrofit to supply a load in a 
high-<lensity area close to the heat source. This will minimize the initial cash 
outlay required and the time from initial cash outlay to revenue production.

The first implementation stage has a thermal load of approximately 15MW. The 
load consists of those buildings that have been identified as comprising the 
core area. The heat for the first stage of development should be obtained by 
performing the first phase plant retrofit described in Section 3. This retrofit 
involves modifying the existing Unit 6 steam turbine cycle to produce hot water. 
The hot water will be produced using a combination of extraction steam and 
auxiliary steam in a new district heating heat exchanger and the existing Unit 6 
auxiliary heater. The first stage of development will require the installation 
of approximately 4.3 miles of piping. It is planned that the first stage of 
development will be operational for the 1985-1986 heating season. The annual 
district heat sales for the first implementation stage are estimated to be 
138,000 MM Btu.

The second implementation stage will increase the thermal load by approximately 
9 MW, bringing the system load to a level of approximately 24 MWt. The load at 
this point corresponds to what has been described as the saturated core area. 
The heat source development for this development stage builds on the first stage 
of development by incorporating the Unit 5 auxiliary heater into the system in 
parallel with the Unit 6 auxiliary heater. Additional pumps are added to supply 
the increased load. The second stage of development requires the installation 
of approximately 1.2 miles of piping. It is planned that the second stage of 
development will be operational for the 1986-1987 heating season. The annual 
district heat sales for the second implementation stage are estimated to be 
69,000 MM Btu.
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The third implementation stage will begin to develop outlying districts. The 
first outlying district to be developed is the industrial corridor east of the 
plant. The heat load associated with this third stage of development is esti­
mated to be 20 MWt. At this stage of district heating development, new thermal 
capacity is added to the system. The third stage heat source development is to 
bring new cogeneration district heating capacity on line. A new steam turbine 
cycle will be added to the plant that will have a peak district heating capacity 
of 80 MWt. The third stage of development requires the installation of approxi­
mately 2.3 miles of piping. It is planned that the third stage of development 
will be operational for the 1988-1989 heating season. The additional annual 
district heat sales for the third implementation stage are estimated to be 
155,000 MM Btu.

The fourth and subsequent implementation stages would be to bring other outlying 
districts onto the system. These districts would be supplied with heat 
generated through the steam turbine cycle installed in the third implementation 
stage. The most likely area for expansion is the area to the north of the core 
area. The total available heat load for the outlying residential and commercial 
areas has been estimated to be 91 MWt. It is estimated that 9.7 miles of piping 
would be required to connect this load.

The development of the system can be terminated or altered at any point. The 
success of the system does not rely on future expansion, although expansion is 
likely to improve the economics for all system users.

Table 6-1 summarizes the implementation plan. Capacity factors have been 
applied to the total available load to determine the expected connected load. 
Capacity factors are discussed further in Section 7, ECONOMIC ANALYSIS.
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DISTRICT HEATING SYSTEM IMPLEMENTATION
TABLE 6-1

Phase Phase Phase PhaseOne Two Three Four

Proposed Date On Line ■ 1985 1986 1989 1991

Rated System Capacity (MWt) 26.0 26.0 80.0 80.0

Cumulative Connected Peak Load (MWt) 12.96 16.50 30.70 76.20

Cumulative Annual Heat Sales (MWt) 34,371 42,464 74,308 149,111

Note: 1 Thermal capacity is 26 MW, however the installed pumpingcapacity limits the output to 14 MWt.
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Section 7 
ECONOMIC ANALYSIS

The economic analysis of hot water district heating in Jamestown was performed 
from the viewpoint of ownership by the City of Jamestown. The analysis deter­
mined the annual carrying charges for the system, the unit cost of district heat 
and the payback period for each of the core area anchor customers.

The analysis uses the required revenue approach to determine the necessary 
charges for district heating. The annual carrying charges for the district 
heating investment are calculated based on 100% debt financing with bond rates 
of 7% and 9.75%. The method used was to develop the total system costs and com­
pare these costs with the total quantity of heat sold to determine the minimum 
required charges for district heat. The total system costs are comprised of 
fixed expenses, operating expenses, replacement electricity and gross receipt 
taxes. Included in the analysis is a reinvestment fund based on retaining 10% 
of the gross revenues to fund future expansion.

The capital costs were derived in 1984 dollars and then escalated to the year of 
expenditure at a rate of 6.5%. The capital costs include all direct and 
indirect costs associated with the power plant retrofit and the piping systems.

The annual carrying charges were based on the assumption that the entire system 
would be owned by the city and that the project would be financed using munici­
pal bonds. The income tax rate for the utility is 0%, the property tax rate is 
0% and the insurance rate is 0.5%. The analysis is conducted for a 30-year book 
life.

The operating expenses for the district heating system are comprised of re­
placement electricity costs, pumping costs, operating and maintenance manpower, 
operating and maintenance materials and steam costs. The replacement electri­
city costs are charged against the district heating systems to compensate for 
the reduction in electrical output caused by the district heating retrofit. The
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replacement electricity costs are $30.00/MWh in 1984 dollars. Power costs are 
escalated at 7.5% per year. Operating and maintenance manpower for the system 
is estimated to cost $30,000 per man-year in 1984 dollars, including overhead 
and benefits, escalated at 7.5% per year. Operating and maintenance material 
costs are estimated to be equal to 3% of the capital costs of the heat source 
and 1% of the capital costs of the piping on an annual basis, escalated at 7.5%. 
Steam costs are calculated using $2.07 per thousand pounds in 1984, escalated at 
1.0% per year. The quantities of replacement electricity, pumping power and 
steam were determined from the load duration curve.

Capacity factors were applied to the different districts based on the percentage 
of the available load that could reasonably be expected to connect to the 
system. In the core area a capacity factor of 85% was used as the size of the 
customers and their location to the power plant in this district combine to pro­
duce generally favorable economics and short paybacks. For the saturated core 
area, the general size of the customers is less, resulting in slightly less 
favorable paybacks. Therefore, the capacity factor was reduced to 70%. While 
the customers in the industrial corridor are generally quite large and the 
piping relatively inexpensive compared to the available load, thus favoring a 
higher capacity factor, some of the potential customers are burning waste and 
investing in other such conservation measures that led to the selection of a 70% 
capacity factor for this district also. As the remaining customers in the resi­
dential and commercial district tend to be smaller than in the others and 
located further from the heat source, a lower capacity factor of 50% was assumed 
for this district.

The system economics were analyzed for several different cases and are presented 
in Appendix A. The cases studied were;

Case 1: Phase 1 with no further investment, 100% capacity factor
Case 2: Phase 1 with no further investment, 85% capacity factor
Case 3; Phases 1 & 2 with no further investment
Case 4: Phases 1, 2 & 3 with no further investment
Case 5: All phases
Case 6; All phases with a 9.75% bond rate
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As the City of Jamestown has a good bond rating, a bond rate of 7% is realistic 
in today's economic market and was used in the majority of the cases. A bond 
rate of 9.75% was used for Case 6 to study the effect of a major slump in bond 
prices on the system economics.

The results of the economic analysis for Case 6 are shown in Table 7-1 and 
graphically in Figure 7-1. The complete economic analysis for the six cases is 
presented in Appendix A.

CUSTOMER RETROFIT ANALYSIS
A 20-year economic analysis was performed for each of the core area customers to 
determine their annual cash flow and payback.

Total estimated retrofit costs were escalated to 1985 dollars at 6.5%, and an 
annual load payment was determined based on the percentage of the retrofit cost 
financed and the financing terms of a 9% loan for 15 years for each customer. 
Each customer's annual energy costs with natural gas were determined based on 
present annual consumption and an average cost of gas of $5.68 per million Btu, 
which was received from National Fuel Gas Inc. for January 1984 and escalated at 
7.5% per year. Each customer's annual energy costs with district heating were 
determined based on current consumption, current boiler efficiency, potential 
end-use energy savings, and the calculated unit cost of district heat.
Potential end-use energy savings from conversion for present steam users are 
achieved by eliminating trap losses and decreasing line losses. Each customer's 
yearly tax effects were based on tax rate, depreciation, interest payments and 
energy costs.

All of the annual costs for energy, financing and taxes were used to determine 
an actual annual savings for the customer who would switch to district heating. 
From this calculation, two types of payback periods were calculated. The first, 
a traditional payback period assuming no financing and the second, a payback 
with financing where payback is achieved when the accumulated savings exceed the 
unpaid principal plus any cash investment.
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The economics for several representative customers were performed with the unit 
costs of heat development in each of the six system economics cases discussed 
previously. The results of this analysis are presented in Appendix B and sum­
marized in Table 7-2, which shows payback for each of the representative custo­
mers with the unit costs of heat developed in Case 2, Phase 1 with no further 
expansion and 85% capacity factor, and Case 5, all phases combined.
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Table 7-1 
ECONOMIC ANALYSIS RESULTS 

Bond Rate 7%

Phase 1 Phase 2 Phase 3 Phase 4
Implementation Date 1985 . 1986 1989 1991
Peak Load (MWt) 12.96 16.50 30.70 76.20
Annual Sales (MBtu) 117,309 144,929 253,614 508,917
Investments (1984 Dollars)

Power Plant $ 633,00 157.000 2,473,000 0
Piping 2,558,000 394,000 1,789,000 5,330,000
Total $3,191,000 551,000 4,262,000 5,330,000

UNIT COST OF HEAT 
($/MBtu)

Tur ing 1$87 1$88 1$B$ l$$0 1$$1 1$$2 1$$3 1$$4

1. FlxW bpiniM *3.15 t2.H $2.8$ $2.83 $4.08 $3.$$ $3.71 $3.43 $3.34 $3.44

2. RtplKMWt ElKtricity tl.Sf $1.38 $1.4$ $1.88 $1.44 $1.39 $1.82 $1.$4 $2.10 $2.24

3. Optritint Eipmui Fl.27 $1.3$ $1.48 $1.37 $1.24 $1.33 $1.1$ $1.28 $1.38 $1.48

*. trou Itouipti Tu n.3t $0.37 $0.34 $0.37 $0.71 $0.70 $0.47 $0.47 $0.44 $0.44

S. IlnavMtMit Foitf M.n $0.72 $0.74 $0.74 $0.83 $0.84 $0.82 $0.84 $0.89 $0.87

•aauM ■■■■■■ ■■■■■■ »««««« ■■■■■■

17.33 $7.37 $8.30 $8.42 $8.21 $8.n $8.34 $8.n

Yiv 1«3 1$$7 1$$8 1$$$ 2000 2001 2002 2003 2004

1. Flxid ExpMU* F3.38 $3.2$ $3.21 $3.13 $3.04 $2. $4 $2.88 $2.7$ $2.71 $2.43

2. RipluMNt ElKtricity $2.43 $2.41 $2.81 $3.02 $3.23 $3.4$ $3.79 $4.03 $4.34 $4.44

3. Optritiap Exptnut $t.3f $1.71 $1.84 $1.$B $2.12 $2.28 $2.49 n.M $2.84 $3.03

*. Bran RKiipti Tu $«.U $0.44 $0.44 $0.44 $0.44 $0.44 $0.47 $0.48 $0.4$ $0.70

9. HiiavMtBMt Fuad $0.8f $0.$2 $0.$4 $0.$7 $1.01 $1.04 $1.08 $1.13 $1.17 $1.22

■■■■■■ ■ ■■■■■■ ■■■■■■ ■ ■■■■■■ ■■■■■■ ■ 1 ■■ ■■■■■■

$«.n $$.1$ $$.44 $$.78 $10.08 $10.44 $10.83 $11.27 $11.74 $12.24
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Table 7-2 
CUSTOMER ECONOMIC ANALYSIS SUMMARY 

Payback Year

CASE 2 CASE 5

Boys Club 3 3
City Hall 2 2
Federal Building 4 4
General Hospital 4 4
Jamestown Plywood 3 3
WCA Hospital 2 2
YMCA 3 3
YWCA 4 3
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Section 8
ANALYSIS OF FINANCING ALTERNATIVES

The following analysis is based on the recommendation that the Jamestown 
district heating system be owned and operated by the City of Jamestown.

In the context of municipal ownership, the normal source of funding for a 
district heating project would be obtained through the issuance of long-term 
revenue or general obligation bonds. A long-term municipal bond offers a fixed 
interest rate over the life of the project.

Recent volatility and relatively high levels of interest rates on long-term 
obligations have lead to the development of a broader spectrum of tax-exempt 
alternatives, including short-term, as well as floating rate, longer term 
instruments. Short-term, tax-exempt alternatives present opportunities for 
taking advantage of substantially lower interest rates, particularly during the 
construction period. Generally speaking, however, short-term, tax-exempt alter­
natives are only available if long-term bonds are intended to be the ultimate 
debt. A short-term debt is considered to be any debt having a maturity of less 
than one year. Municipal, short-term debt instruments include Tax Exempt 
Commercial Paper (TECP) and Bond Anticipation Notes (BAN's).

In certain cases, financing combining both long-term and short-term charac­
teristics may ,be applicable, and such an approach was used for the St. Paul. 
Minn, bond financing which permitted a 30-year maturity, but at a temporary 
floating rate, resulting in discounts of over 200 basis points from an equiva­
lent fixed-rate facility. Examples of such facilities are floating/fixed-rate 
bonds (F/FRB's) and adjustable/fixed rate bonds (A/FRB's).
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FLOATING FIXED-RATE BONDS
Floating fixed-rate bonds, or alternatively known as "lower floaters," are 
instruments which "float" for a specified period, and then at the initiation of 
the sponsor "fix" for the remaining life of the bonds. During the floating 
period, the sponsor would benefit from short-term interest rates (about 1/4% to 
1% above TECP rates). F/FRB's or "lower floaters" always require some form of 
third-party liquidity support, normally a commercial bank letter of credit 
during the floating period. The advantage of F/FRB's over other instruments is 
that F/FRB's are long-term bonds which reduce the risk that the obligations can­
not be financed at maturity.

ADJUSTABLE FIXED-RATE BONDS
Another combined long-term, short-term financing technique is adjustable/fixed- 
rate bonds (A/FRB's). A/FRB's are long-term bonds which bear a fixed rate of 
interest for a defined period (usually 1, 3 or 5 years) with a new interest rate 
to be established at the conclusion of each period based upon the interest rates 
prevailing in the market for securities with comparable ratings and maturities. 
In effect, 30-year A/FRB's could be structured as a series of shorter term 
maturities, for example 10 periods of 3 years each. A/FRB's, like F/FRB's, have 
mechanisms for fixing the rate if long-term rates become favorable.

LEVERAGE LEASE
A leverage lease approach, whereby the assets of a project are sold to a buyer 
of the tax benefits and leased back by the original owner who may not be able to 
use such tax benefits, while attractive from the standpoint of project financing 
costs, appears to be precluded from use by a New York State municipality under 
the General Municipality Law, Sec. 109-B. Therefore, this approach has not been 
pursued further in the context of municipality ownership.

CONCLUSIONS
St. Paul was able to save approximately 200 basis points in the 30-year tax- 
exempt revenue bond financing for the district heating project through the 
employment of a "lower floater" type of instrument. Under present interest 
rates (Figure 8-1), savings on F/FRB's or "lower floater" type instruments com-

8-2



pared to fixed-rate, long-term bonds could be as significant as 400 basis 
points. However, the requirement for a letter of credit during the floating 
period of the bond reduces such savings by at least 100-150 basis points. On 
balance, the approach of a floating fixed-rate instrument should be considered 
seriously during the initial financial planning for the district heating 
project.
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PRELIMINARY DRAFT
DISTRICT HEATING SYSTEM CUSTOMER CONTINGENT COMMITMENT

This Agreement entered this day of, 19 ,  
between the Jamestown Board of Public Utilities, a department of the City of 
Jamestown, New York ("BPU"), and _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

 
_ _ _ _ _  ("Customer").

WITNESSETH:
WHEREAS, Customer owns the building located at , 

Jamestown, New York.
WHEREAS, BPU, as a municipally owned utility, is considering the construction 

and operation of a district heating system to supply heat energy, through the 
medium of hot water, efficiently and economically to customers in certain areas 
of Jamestown.

WHEREAS, Customer is willing to commit to participation as a customer in the 
Jamestown District Heating System.

NOW, THEREFORE, in consideration of the premises the parties hereto agree as 
follows:

1. Contingent upon Article 4 below and the other terms and conditions of 
this agreement, BPU will use its best efforts to plan, design, finance and 
construct a district heating system (the System) designed to provide efficient, 
economical and reliable hot water heating to Customer and others in certain 
areas of the City of Jamestown.

2. Contingent upon Article 4 below and the other terms and conditions of 
this agreement. Customer agrees that it will participate in the district heating 
system by converting its building to use hot water heat provided by the System, 
consistent with standards set by the BPU; and by purchasing hot water heat 
energy from the System to provide for the heat requirements of the building for:

a. space/comTort heating; and
b. _;
c. .
for a period of years.
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3. Both parties agree that upon the occurrence of the contingencies set 
forth in 4 below, they will forthwith execute a detailed "Hot Water Delivery 
Agreement" consistent with this agreement and containing the additional provi­
sions outlined herein.

4. This agreement is contingent upon:

a. The execution of a District Heating System Customer Contingent 
Commitment by customers representing an aggregate hot water heat 
demand sufficient to warrant proceeding with the System.

b. Subsequent to a. above, determination by the BPU to proceed.

5. The BPU will use its best efforts to explore and secure assistance for 
Customer in the financing of retrofit costs.

6. The BPU will work with the customers and, as required, the State Public 
Service Commission, to set rates for hot water heat service which are the most 
economical for Customer given the costs of service and regulatory requirements.

7. The detailed "Hot Water Delivery Agreement" will contain provisions as 
outlined below:

a. Establish the BPU's obligation to continuously provide hot water in 
accordance with aggregate demand figures and the provisions of the 
agreement.

b. Establish the terms and conditions applicable to rates, subject to 
Public Service Commission regulation. It is anticipated that 
customer monthly bills will consist of a monthly demand charge (based 
in part on Customer's portion of the system's aggregate peak demand) 
and a monthly thermal energy charge (based upon Customer's metered 
volume of hot water delivered and temperature difference).

c. Establish the completion date for the Customer's conversion.

d. Establish the Customer's point of delivery for hot water.

e. Establish the Customer's initial demand capacity and utilization fac­
tor (equivalent hours at full load).
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f. Establish BPU's obligation to connect its system to customer's at the 

point of delivery.

g. Establish the designed temperature conditions for the system.

h. Establish the procedures and policies applicable to: allocation of 
service, service interruption, access of Customer's facilities, 
billing and payment, metering, modification to the system, and ter­

mination or assignment of the delivery agreement.
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Section 10 
PILOT PROJECT

INTRODUCTION
Based on the favorably results of this second phase feasibility study and the 

high level of community support that was developed during the course of the 

study, the City of Jamestown extended the study scope to include the detailed 

design of a pilot district heating project. The objective of the pilot project 
design was to develop a limited district heating system by implementing a small 
portion of the full scale plans incurring minimal expense. The pilot system is 
to incorporate all the characteristics of the full-scale system. The pilot 
system will generate hot .water at the Steele Street Plant and transport it 

through a limited transmission system to a few representative customers. This 
section of the report presents the pilot system design.

PILOT SYSTEM HEAT LOAD SELECTION

In developing a load for the pilot system, the objective was to connect custo­
mers that were both close to the heat source and that were representative of the 
overall potential district heating load. Four customers were identified that 
together satisfied this objective. They are Jamestown General Hospital, 
Jamestown Plywood Corporation, the Board of Public Utilities Warehouse and the 

Department of Public Works Garage. The Jamestown General Hospital represents an 

institutional-type load that is representative of facilities that required 24 
hours per day without set-back hours. This load is typical of the type of load 

that is associated with large residential institutions such as nursing homes and 

residential buildings. The Jamestown Plywood Corporation is representative of 
the industrial customer that heats large open areas, has a large exhaust air 
flow and employs night and weekend temperature set-backs. The Board of Public 

Utilities Warehouse contains garage facilities on the ground floor and 

storerooms and offices on the second floor. The second floor is representative 
of a commercial-type load which requires heat during business hours for people 

who are relatively inactive. The Board of Public Utilities Warehouse employs 

night and weekend temperature set-backs. The Department of Public Works Garage 

is typical of a facility which requires a fast heat recovery and loses large 
amounts of heat as a result of opening large overhead doors.
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All four buildings presently heat with two-pipe steam systems and would require 

conversion to hot water.

The heat load for the four buildings is summarized in Table 10-1.

PILOT SYSTEM PLANT RETROFIT
The objective in designing the pilot system plant retrofit is to isolate from 
the full-scale retrofit a minimal plant retrofit that will supply hot water for 
the pilot system. The retrofit should be capable of supplying the small load of 
the pilot system and should be fully usable for the full-scale project. It was 
determined that this objective could be satisfied by installing a portion of the 

first phase plant retrofit described in Section 3 of this report.

The first phase heat source development recommendation involves extracting steam 

from the blanked-off 11th stage of the Unit 6 turbine for use in a new district 
heating condenser for loads up to 7 MWt. For loads above 7 MWt, additional 
steam is taken from the auxiliary steam header and used in the existing Unit 6 

auxiliary heat exchanger that will be arranged in series with the new district 
heating condenser. The auxiliary heat exchanger is intended to be used when the 

system load is between 7 MWt and the peak load. For the pilot system heat 
source development, the Unit 6 auxiliary heater, alone, would be used to supply 

district heat. This approach would save the expenses associated with installing 

anew district heating heat exchanger and associated controls and piping by 
making use of existing equipment. The district heating system piping would be 

tied into the existing auxiliary heater piping and additional valving would be 

provided to allow the auxiliary heater to be used for its original function or 

for district heating.

Pumps will be required to circulate the district water through the plant and to 

the district heating customers. It has been determined that the flow rate 

required for the pilot system customers is approximately equal to the summer 
flow associated with the first phase of development for the full-scale system. 
As a result, installing only the summer pumps for the pilot system will provide 

sufficient pumping capacity.

To control the pilot system, control valves will be required on the auxiliary 

steam header connection to control the steam input to the auxiliary heater for 

district heating and thus the district heat output.
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Table 10-1
PILOT SYSTEM HEAT LOAD 1

Building
Comfort 

Load 
(MMBTU/HR)

Internal 
Use Load 

(MMBTU/HR)

Total Peak 
Load

(MMBTU/HR)

Jamestown Plywood Corp. 3.227 - 3.227

Jamestown General Hospital 1.891 1.734 3.625

BPU Warehouse .722 - .722

DPW Garage 1.330 - 1.330

Total 8.904 MMBTU/HR

Notes: 1 - For further details see Figures 2-5 and 2-6.
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Additional equipment that will be required will be an expansion/head tank for 

the system, miscellaneous instrumentation and controls and piping. Makeup to 

the system will be provided from the existing plant makeup system.

The overall arrangement of the heat source for the pilot system is shown in 

Figure 10-1.

The overall cost of the heat source development for the pilot system is esti­

mated to be $320,000.

PILOT SYSTEM TRANSMISSION/DISTRIBUTION SYSTEM
The piping system design for the pilot system would be identical to that for the 

full-scale system. The four customers chosen for the pilot system are the four 
closest customers to the heat source. The Department of Public Works Garage and 

the Board of Public Utilities Warehouse are directly across the street from the 

Steele Street Plant, the Jamestown Plywood Corporation is approximately 1200 

feet east of the plant on Steele Street and the Jamestown General Hospital is 

approximately 500 feet south of the Plywood Corporation. The pipe routing used 
for the pilot system would be identical to the routing used for the full-scale 

system. In addition, the pipe sizes must be based on the system capacity for 
the full system so that when the system is expanded the piping installed for the 

pilot system does not require replacing and only requires continuation.
Following this criteria for the pilot system piping, approximately 1200 feet of 
12-inch transmission piping would be required along Steele Street. The 
transmission piping would end at the distribution piping connections for the 

Plywood Corporation which would require approximately 75 feet of 3-inch piping. 
The distribution piping to the hospital would connect approximately 80 feet 
upstream of the Plywood Corporation connection and would require approximately 

500 feet of 3 inch piping to reach the hospital. The distribution piping for 
the municipal building would originate at the southeast corner of the plant and 

would require approximately 200 feet of 2-inch pipe and 150 feet of 1 1/2-inch 

piping.

The piping for the pilot system is shown in Figure 10-2. The estimated cost of 
the pilot system transmission/distribution system is $250,000, including 

installation.
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Figure 10-2 Pilot System Transmission/Distributlon System



PILOT PROJECT BUILDING RETROFIT ANALYSIS
Each of the pilot system customers currently use two-pipe steam systems for 
heating their facilities. These steam systems must be converted to hot water 
systems to be compatible with the district heating system. As part of this 

study, retrofit designs were developed for each of the pilot customers. These 

designs were used to develop conversion cost estimates and specifications. A 

description of each of the pilot customer conversions follow.

Jamestown Plywood Corporation
The present heating system is primarily a two-pipe low pressure steam system. 
Approximately 38 cast iron radiators, 15 fin-tube radiators, 6 wall-mounted pipe 

manifold-type radiators, and 20 unit heaters comprise the terminal steam 
heating units. In addition, several electric baseboard radiators are installed 

(in offices).

Low-pressure steam is delivered via pressure-reducing valves from a high- 
pressure steam boiler plant fired with both natural gas and on-site wood scrap 
material. The high-pressure steam is utilized by various process equipment 
associated with the facility's manufacture of wood products. Low-pressure steam 

is also utilized by humidifiers in the product storage area.

Domestic hot water needs are provided by several electric hot water heaters 

located in various areas of the building.

Due to the availability of wood scrap materials as well as the high temperature 

requirements of the process equipment, the process heating load would not be 
provided by district heating. The existing boilers would remain in service to 

meet this load.

In addition, as domestic hot water needs are minimal and extensive piping runs 

as well as a heat exchanger would be required, the domestic hot water load also 

would not be provided by the district heating system.

Accordingly, the building retrofit considers only the conversion work required 

for comfort heating. A design comfort heat load of 4,120,000 Btuh has been 

estimated for this building and is the basis for the retrofit design.
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The conversion to hot water district heating can then be accomplished as 
follows:

0 Isolate the low-pressure steam comfort heating system from the high- 
pressure process steam supply steam. This requires a new condensate 

return system for the process equipment as the existing condensate 

lines will be utilized for the hot water circulating system.

0 Retrofit terminal heating units to hot water service and establish 
hot water circulating piping system.

0 Run new low-pressure steam lines (via pressure-reducing valves) from 

the high-pressure steam lines to provide the humidification require­
ments.

0 Retire existing condensate pumping stations and install new hot water 
return piping.

0 Connect the district heating supply and return water directly to the 
building heating system. This requires the installation of a 

pressure-reducing valve to reduce the district heating supply water 
pressure to an acceptable level, a mixing valve to temper the 

district heating water supply with building heating system return 

water, and two 100 percent-capacity pumps to return the district 
heating water to the system.

0 Control building supply temperature in response to outdoor tem­
perature. On the design day, a water supply temperature of 195°F and 

a flowrate of 218 gpm will satisfy the estimated heat load of 
4,120,000 Btuh. Return water temperature would be ISy’F.

0 Individual terminal heating units would be controlled by their 

respective supply valves.
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Jamestown General Hospital
The hospital complex is composed of several interconnected building with the 

major portion of the heating requirements provided by two 60 psig high-pressure 

boilers. The main hospital, comprised of four wings, north, south, east and 
west is physically joined to the nearby Professional Building by recently 

constructed core and ancillary additions. A separate building complex houses 
the steam boilers in a maintenance area in addition to facilities for the Family 

Health Center and the Humphrey Pavillion, a business office.

In general, high-pressure steam is distributed from the central plant to each 
building where a pressure-reducing station is furnished for low-pressure conver­
sion. The north wing, east wing, portions of the south and west wings, the 

Professional Building, the maintenance area and the Humphrey Pavillion rely on 

the low-pressure steam for space heating. Periphery units include cast iron 

radiators, cabinet-type, fin-tube convectors and baseboard fin tubing. The 

steam supply serves the second floor of the east wing which employs floor­
mounted unit ventilators and a couple of unit heaters,while the kitchen and 

cafeteria in the west wing have several overhead unit ventilators.

The core and ancillary areas and the remaining portions of the south and west 
wings depend on a central air system comprised of approximately 32 heat pumps 

for comfort heating. Acting as a heat source, relatively hot water is cir­
culated to individual heat pumps which deliver this heat to air ducts serving 

the occupied areas. In cold weather, supplementary heat is supplied to the 

closed water system to boost the water temperature for proper heat pump perfor­
mance. This supplementary heat is provided to the system via a shel1-and-tube 
heat exchanger located in the penthouse which utilizes central plant steam to 

produce hot water. Additional central air temperature control is achieved by 12 

steam coils and humidifiers located upstream of the heat pumps which preheat and 

humidify the air as required. Further upstream, several air-to-air exchangers 

including a "Z" duct design in the ancillary unit are provided for heat recovery 

of warm room exhaust air which is continuously replaced in accordance with 

health codes. Final room temperature control is achieved utilizing electric 

reheat in the individual rooms.

In addition to space heating demands, steam is produced for process require­
ments. High-pressure steam is used directly by seven sterilizers, bed pan hop-
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pers at nursing stations and steam pressure cookers in the kitchen. Domestic 

hot water for the main hospital is generated with a steam-heated exchanger 
bundle immersed in a storage tank in the penthouse.

Several decentralized facilities for heating and hot water production have been 

introduced at the hospital. The Family Health Center is heated solely by inde­
pendent gas-fired equipment. A small gas-fired domestic hot water heater is 
provided for the maintenance area. Family Health Center and Humphrey Pavillion. 
Another water heater is installed in the Professional Building to supply a small 

laundry.

Analysis of the fuel consumption records indicates that the peak comfort heating 
load for the hospital is 2,700,000 Btu/hr. A peak demand of 2,000,000 Btu/hr is 

expected for hot water generation. Knowing the heat load requirement and the 

performance capability of the heating system, a hot water retrofit could be 
accomplished with a district water supply of about 130 gpm and a temperature 

drop from 250°F to 160°F. Estimates for building water system operation were 

based on a flow of 200 gpm with a temperature rise from 170°F to 190°F for the 

periphery and air preheat coil system, a flow of 175 gpm with a temperature rise 

from 70‘’F to 100°F for supplementary heat pump system, and a flow of 45 gpm with 

a temperature rise from 40°F to 130°F for domestic hot water.

In a hot water retrofit, the penthouse replaces the boiler room as the central 
equipment location. The penthouse would house a plate-type heat exchanger dedi­
cated to the periphery and air preheat coil load presently handling by the steam 

boilers. Another two-plate exchanger would replace the existing shell-and-tube 

exchangers situated in the penthouse for supplemental heating to the heat pump 
system and domestic hot water. The exchangers presently installed were intended 

for steam service and may be unsuitable in a conversion to hot water.

Associated with each exchanger is a closed hot water system which circulates hot 
water to terminal users in the complex. Each building hot water system is inde­
pendent, governed by different temperature requirements. Periphery units such 
as radiators and fin tubing demand a higher operating temperature than the 

systems for domestic hot water and heat pump service. Temperature control for 
each building hot water system is effected by throttling the district water 

supply.
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The three plate exchangers identified are arranged in series on the district 
water side to maximize the temperature drop. Entering the penthouse from the 

street, district water is directed to the exchanger dedicated to the periphery 
and air preheat coil load. The partially cooled district water supply proceeds 

to the next exchanger, being responsible for supplemental heating to the heat 
pump system which has a lower temperature requirement than the periphery units. 
Ultimately, the district supply passes through the plate exchanger designated 
for domestic hot water production.

With the creation of a new closed hot water system for periphery units and the 

air preheat coils, a main circulation pump and boosters for the Professional 
Building and Humphrey Pavillion are required with provisions for an expansion 

tank, air removal devices instrumentation and controls. The other water systems 

at the hospital for the heat pump and domestic hot water remain intact except 
for the installation of the heat exchangers.

The air preheat coils in the ducts leading to the core and ancillary areas 
require replacement, the present coils being designed for steam service. 
Individual terminal units, including radiators, convectors, etc., must be retro­
fitted for hot water services.

To satisfy the high-pressure steam requirements at the hospital, the retrofit 

considers the installation of a small gas-fired steam boiler capable of 
generating 60 psig steam for sterilization and cooking needs.

Study of condensate return lines indicates the need to replace or provide addi­
tional piping to carry the flow anticipated in the hot water system. New 

piping, serving as district water supply and return to the penthouse, must also 
be installed.

Municipal Buildings
Both municipal buildings are currently heated with steam supplied from the 

Steele Street Plant. This steam is taken from the auxiliary steam header at the 

plant, reduced in pressure and supplied to the two buildings through underground 

piping. The condensate from the buildings is returned to the plant. Con­
sidering that this steam is generated as high-pressure steam which could be used 

to generate electricity at the plant, the use of this steam for low-pressure

10-11



heating is inefficient and expensive. Conversion of these buildings to district 
heating based on cogeneration of electric and heat will result in much more 
efficient use of the plant resources.

The heating equipment in the two municipal buildings consists of a combination 
of cast iron radiation and overhead air-handling units.

The district heating conversion for the buildings would involve isolating each 
building's internal system using a plate heat exchanger. The plate heat 
exchanger would use district heating water from the plant on the primary side 

and circulate the building water on the secondary side. The building system 

will become a closed system. Circulating pumps will be added to the building's 
systems to circulate the water. The piping system serving a building will 
remain essentially unchanged except for small changes local to overhead air­
handling units. The terminal units will be converted to hot water in accordance 

with the procedures described in Section 5 of this report. These changes would 
be simple in nature, involving removal of steam traps and installation of 
balancing valves on all terminal units. In addition, the overhead units would 
be retrofitted with solenoid valves to control the blowers.

Each building would be supplied with an automatic control system that would 

control the building's heat based on the outdoor temperature.

The retrofit costs and payback periods for each of the pilot customers is pre­
sented in Table 10-2. The payback periods, have been calculated based on the 

rates determined for the first phase of development.
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Table 10-2
PILOT CUSTOMER ECONOMICS

Customer
Retrofit 

Cost
Payback 
Period

Jamestown Plywood Corporation $ 44,200 3 yrs

Jamestown General Hospital $220,000 4 yrs

B.P.U. Warehouse $ 10,400 Not Applicable

D.P.W. Garage $ 12,000 Not Applicable
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ALTERNATIVE SYSTEM CASH FLOW ANALYSIS
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ECONOMIC ANALYSIS OF DISTRICT HEATING 
IN 

JAMESTOMN, NEW YORK

ANNUAL CARRYING CHARGES
A-1

InvMtMDt for PkiM 1 Econotic Factori

Initial Opvatioa IfBS Prifirrid Stock Ratio 0 Book Lifi - Yr)I 30

Coat Baila IVB* Riturn on Prifirrid Stock * I 0 Incan Tu Rati * I 0

Capital Coat - tlOM Canon Stock Ratio 0 Tu Credit - X 0

Hiat Soorci 633 Riturn on Comon Stock * I 0 Tu Life - Yra 30

Pipiny 2S3B Dibt Ratio 1 Acciliratid Tu DeprKiation 0

Total 51V1 DiOt Coat - I 7 Propirty Tu - X 0

Eacalatioo - *1000 102' HiightMt Coat of Capital - I 7 Inauranci Rati - X 0.9

AFDC - *1000 113

Total Coat - *1000 3*0A

Start of Evaluation IfSS

Yiar 1V8S 1986 1987 1988 1989 1990 1991 1992 1993 1994

Riuinini Book Valui 3406 3293 3179 3066 2992 2839 2729 2612 2498 2384

Riturn on PrifirriO Stock 0 0 0 0 0 0 0 0 0 0

Return on Coiaon Stock 0 0 0 0 0 0 0 0 0 0

Intcroat 238 230 223 219 207 199 191 183 179 167

Book DiprKiatioi 114 114 114 114 114 114 114 114 114 114

Tai OoprKiation 114 114 114 114 114 114 114 114 114 114

Incoac Taita 0 0 0 0 0 0 0 0 0 0

Suforrcil Taxaa 0 0 0 0 0 0 0 0 0 0

Proparty Tai 0 0 0 0 0 0 0 0 0 0

Inauranci 17 17 17 17 17 17 17 17 17 17

Annual Carrying Chargta 36f 361 393 349 337 329 321 313 309 297

Tiar IW5 1996 1997 1998 1999 2000 2001 2002 2003 2004

Rioaining Book Valui 2271 2197 2044 1930 1817 1703 1990 1476 1363 1249

Riturn on Prifirrid Stxk 0 0 0 0 0 0 0 0 0 0

Riturn on Couon Stock 0 0 0 0 0 0 0 0 0 0

Inter lit 199 191 143 139 127 119 III 103 99 87

Book Dipriciatioi 114 114 114 114 114 114 114 114 114 114

Tai Oipriciation 114 114 114 114 114 114 114 114 114 114

Incoii Tam 0 0 0 0 0 0 0 0 0 0

Difirrid TaiH 0 0 0 0 0 0 0 0 0 0

Propirty Tai 0 0 0 0 0 0 0 0 0 0

Inauranci 17 17 17 17 17 17 17 17 17 17

Annual Carrying Chargia 290 282 274 266 298 290 242 234 226 218
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ECONOMIC ANALYSIS OF DISTRICT HEATING

JAMESTOWN, NEW YORK A-2

CASE I
Econoaic Factor*Start ot Evaluation 1989

Unit Cost* 1984 EKalation PriYKrnd StKk Ratio 0 Book Lifi - Yrs 30

ElKtricity * t/Mlh 30 
Punpin? PoMr-*/RMi 30 
DM Labor -4/NanYr 30,000 

OU Hatnrial* -I Colt — 

Profitrty Taxt* - I 0 

Stnan - 4/1000 Lb* 2.07

7.3
7.3
7.3
7.3
2.3

1

Return on PrnYKrnd StKk - I 
CoMon StKk Ratio
Rnturn on Connon StKk - X 
Onbt Ratio 

Mt Cost - X
Mnigbtnd Cost o4 Capital - X

0 
0 

0 
1
7 

7

IncoM Tu Rat* - X 
Tu Credit - X 
Tu LH* - Yrs 
Accnl. Tu DnprK. 
Insurancn Rat* - X 

Bros* Rncnipts Tu-X

0
0

30
0

0.5
5

Viar 1983 t9Bb 1987 1988 1989 1990 1991 1992 1993 1994

A, Annual OuantitlH
1. Diitrict Halt ■ NBtu/yr 138011 138011 138011 138011 138011 138011 138011 138011 138011 138011

2. Elnctricity Ln* - IMb/yr b4bO b4b0 b4bO b4bO b4bO 6460 6460 6460 6460 6460

3. Puipinf Entrgy - Hnb/yr 831 831 831 831 831 891 831 831 891 831

4. Stiu * 1000 Lbi/yr 13911 13911 13911 13911 13911 13911 13911 13911 13911 13911

5. OU Labor - flanYr/yr 2 2 2 2 2 2 2 2 2 2
6. OU Hatnrial-I year'* Inv

B. Unit Coat*
1.40X 1.40X 1.401 1.40X 1.401 1.40X 1.40X 1.40X 1.4OX 1.40X

1. Rnplacinnnt Eltc. ~ 32.23 34.b7 37.27 41.27 44.3b 47.69 33.91 60.10 64.61 69.46
2. Puipin? ElKtricity-4/HMi 32.23 37.27 40.0b 43.07 46.30 49.77 33.30 57.52 61.83
3. OU Libor - BlOOO/HanYr 32 37 40 43 4b 30 34 58 62
4. Stiai - 4/1000 Lbs 2.09 2.11 2.13 2.13 2.18 2.20 2.22 2.24 2.26 2.29

■•■■■■WWW ww w ww

C. InvMtMnt* - 41000 340b

0. Annual Carrying Chargn-41000/yr

0 0 0 0 0 0 0 0 0

1. Rnturn on Prtftrrtb Stocb 0 0 0 0 0 0 0 0 0 0
2. Rnturn on Como* Stock 0 0 0 0 0 0 0 0 0

3. IntnrNt 238 230 223 213 207 199 191 183 175 167

4. Book Dn*rKiatioR 114 114 114 114 114 114 114 114 114 114
5. Ta* Onprnciition 114 114 114 114 114 114 114 114 114 114
b. Inconn Ta>n* 0 0 0 0 0 0 0 0 0 0
7. OtfnrrnO Ta«n* 0 0 0 0 0 0 0 0 0 0
8. Propnrty Tu 0 0 0 0 0 0 0 0 0 0
9, Insurancn 17 17 17 17 17 17 17 17 17 17

■ w ■ ■■■

Sub- Total 3b9 3bi 333 343 337 329 321 313 305 297
E. Opnrating Eipnnsn* - 4t000/yr

1. Rnplacnnmt ElKtricity 208 224 241 2b7 287 308 361 388 417 449
2. OU Labor bS b9 73 80 Bb 93 100 107 115 124
3. ObR HatKial* 48 31 33 39 64 68 73 79 85 91
4. Punping Cost 27 30 32 34 37 39 42 4b 49 53
3. Stnan Cost n 29 30 30 30 31 31 31 31 32

■■■■ «»■■■ ««««

Sub- Total w 403 432 470 303 339 607 631 698 748
F. Srois RKnipts Ta*-4t000/yr 71 71 71 71 72 72 74 74 75 76
6. Rnguirnb Rnvnnuns- 41000/yr B17 83b 83b 88b 912 940 1002 1039 1078 1122
H. Unit Cost of Hut - 4/H8tu

1. Fi(Ml Eipinsns n.a 42.b2 42.Sb 42.30 42.44 42.39 42.33 42.27 42.21 42.16
2. Rnplaciinnt ElKtricity 41.31 41.b2 41.74 41.93 42.08 42.23 42.62 42.81 43.02 43.25
3. OpKiting Eipnnsn* 41.22 41.30 41.38 41.47 41.37 41.67 41.78 41.90 42.03 42.17
4. Bros* RKiipts Ta* 40.32 40.32 40.31 40.32 40.32 40.32 40.33 40.34 40.54 40.55
3. RiinvMtnnnt Fund 40. bb 40.b7 40.69 40.71 40.73 40.76 40.81 40.84 40.87 40.90

•■■■IO «»««««

20-ROV-B4 4b. 38 4b.73 4b. 89 47.14 47.34 47.57 48.07 4B.3b 48.68 49.03
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ECONOMIC ANALYSIS OF DISTRICT HEATING

JAMESTOWN, NEW YORK A-3
CASE 1

Start of Eviluition 1983 Econoiit Fictori

Unit Coiti 198< Escslition PriiirrcO Stock Ritio 0 Book Life - Yrs 50

.... Return on PrilirrtU Stxk - X 0 Iflcone Til Rate - X 0
Electricity - i/RUli 50 7.5 Connon Stock Ratio 0 Tas CreOit - X 0

Puipint Ponnr-t/MIk 50 7.5 Return on Connon StKk - 1 9 Tu Life - Yrs 50

UH Libor -b/NinYr 50,000 7.5 Debt Ratio 1 Accel. Tu Seprec. 0

MN Hitoriili -I Coot l.i Bibt Cost * I 7 Insuruce Rate • X 0.5

PropvtY Tum - 1 0 2.3 Heiqtited Cost of Capital - X 7 Sross Receipts Tu-X 5

Stun - 9/1000 Lbs 1

Year 1995 199A 1997 1998 1999 2000 2001 2002 2005 2004

A. Annual fluantities
1. District Heat - HBtu/yr 158011 158011 158011 158011 158011 158011 158011 158011 158011 158011

2. Electricity Loss - NM/yr A4A0 A4A0 A4A0 A4A0 A4A0 A4A0 A4A0 A4A0 A4A0 6460

5. Pulping Envgy * Huh/yr 831 831 831 831 831 831 831 831 831 831

4. Steu - 1000 Lbs/yr 15911 15911 15911 15911 15911 15911 15911 15911 15911 15911

5. MH Labor - NinYr/yr 2 2 2 2 2 2 2 2 2 2

A. out Niterial-X year's Inv I.40X 1.40X 1.40X 1.40X 1.40X 1.40X 1.40X 1.40X 1.49X 1.40X

B. Unit Costs
1. Replicenent Elec. - 4/HWi 74.A7 80.27 8A.29 92.7A 99.71 107.19 113.25 125.87 155.17 145.13

2. Punping Elictricity*4/NWi AA.47 71.43 7A.81 82.37 B8.n 93.42 102.38 110.27 118.34 127.44

5. ObN Labor - blOOO/RinYr AA 71 77 85 89 95 105 110 119 127

4. Steu - 4/1000 Lbs 2.51 2.55 2.5A 2.58 2.40 2.45 2.43 2.48 2.30 2.35

C. tnvntnents - 41000 0 0 0 0 0 0 0 0 0 0

D. Annual Carrying Charges-4100
1. Return on PreferreU Stock 0 0 0 0 0 0 0 0 0 0

2. Return on Cueon Stock 0 0 0 0 0 0 0 0 0 0

5. Internt 159 131 145 153 127 119 111 105 93 87

4. Book DeprKiition 114 114 114 114 114 114 114 114 114 114

5. Tas Depreciation 114 114 114 114 114 114 114 114 114 114

A. IncoH Taxes 0 0 0 0 0 0 0 0 0 0

7. DeferreO Taxes 0 0 0 0 0 0 0 0 0 0

8. Property Tax 0 0 0 0 0 0 0 0 0 0

9. Insurance 17 17 17 17 17 17 17 17 17 17
••••

Sub- Total 290 282 274 2AA 238 230 242 254 226 218

E. Operating Expenses - 41000/ 

1. Replacenent Electricity 482 519 537 599 A44 A92 744 800 BAO 923

2. MN Labor 155 145 134 IAS 178 191 203 221 257 233

5. MH Niterials 98 103 115 122 151 141 131 1A5 175 188

4. Punping Cost 57 Al AS 70 7A 81 87 94 101 108

5. Steal Cost 52 52 55 55 55 54 54 54 53 53
««■>« ■ MO «««»

Sub- Total 802 BAO 922 990 10A2 1159 1222 1512 1408 1311

F. Sross RKiipts Tax-41000/yr 77 79 80 82 84 BA 89 92 95 99

8. Reguireb Revenues- 41000/yr 11A9 1220 127A 1557 1405 1475 1555 1A58 1729 1828

H. Unit Cost of Heat - 4/NBtu
1. Fixed Expenses 42.10 42.04 41.98 41.95 41.87 41.81 41.73 41.A9 41.A4 41.38

2. Replacenent Electricity 45.49 45.7A 44.04 44.54 44.A7 45.02 43.59 43.80 46.25 46.70

5. Operating Expenses 42.52 42.47 42. AS 42.85 45.02 45.24 45.4A 45.71 45.97 44.23

4. Sross Receipts Tax 40. SA 40.57 40.38 40.39 40.A1 40.A5 40. AS 40.A7 40.69 40.72

3. Reinvestnent Fund 40.94 40.98 41.05 41.08 41.15 41.19 41.23 41.52 41.59 41.47
»«««*» «»*««« «**«««■

20-NOV-B4 49.41 49.82 410.28 410.77 411.50 411.88 412.31 415.18 415.92 414.72



CITY OF JAMESTOWN

MUNICIPAL HEATING SYSTEM A-4

OPERATING STATEMENT

Ytar 1988 1966 1907 1988 1969 1990 1991 1992 1993 1994

DPERATINfi INCnC
OpKitinf Rivmum - Htat S17JM S33347 SSSS23 SS6463 911939 940017 1002400 1038642 1078293 1121606
RtinvtstMnt Fund Rivcnun fOSK 92S39 93091 96496 101327 104446 111378 113403 119810 124623

■ ■■■ ■ ■■■ MM MM «»M M*a M«« «««« oooo

Total Oiiirating Rovtnun ?0SU3 92S3SS 930914 964939 1013263 1044463 1113777 1134047 1198104 1246231

OPERATING EXPENSES 
Production 284322 .303971 324S60 333060 379742 406235 464747 497396 332889 370608

Trantiiiiion Distribution S1SS3 S7702 942SO 101331 106932 117123 123906 133331 143302 156415

Oust. Accountinq/Collectind 6192 6636 7136 7692 6269 6689 9536 10273 11043 11872
Adninistrativo and General 4644 4992 3367 3769 6202 6667 7167 7705 6282 8904

DeprKiation 113346 113346 113346 113346 113346 113346 113346 113346 113346 113546
Contributions in Lieu oF Tax 71362 7114S 71032 71410 71542 71797 73687 74331 73138 76119

■ ■■■ ■ ■■■ ■ ■■■ ■■■■ ■ ■■■ MM »aM ■SM oooo

Total Oberatinf Expenses S61SSD ‘ ssaoi6 616240 634629 668233 794610 838801 886401 937663
■ ■■■ ■ ■■■ ■ ■■■ ■ ■■■ MM MM OOM MOO

NET HEATING OPERATING INCOME 346293 340369 334674 330130 323012 320184 319167 313246 311703 308568

OTHER INCOHE 0 0 0 0 0 0 0 0 0 0
MM MM MM OOM oooo

GROSS INCOHE 346293 340369 330130 323012 320184 319167 313246 311703 308566

INCOHE DEDUCTIONS
Interest on Long Tern Debt 23S447 230499 222330 214602 206634 198706 190737 182809 174661 166913

■ ■■■ ■ ■■■ MM MM MM MM oooo oooo

NET INCOHE 4107,S46 4109,S70 4112,123 4113,326 4118,338 4121,478 4128,410 4132,437 4136,642 4141,653
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ECONOMIC ANALYSIS OF DISTRICT HEATING

JAMESTOWN, NEW YORK
A-5

CASE 2
Start ol Evaluation 1985 Econoiic Factors

Unit Colts 1984 Escalation PrePerred Stxk Ratio 0 Book LiPe '• Yrs 30
Return on PrePerred Stxk - X 0 IncoM Tax Rate - X 0

eiKtricity - t/MNi 30 7.5 Coaion Stock Ratio 0 Tax Credit - X 0
Putping Poncr-VIMh 30 7.5 Return on Coiaon Stock - X 0 Tax LiPe - Yrs 30
OM Labor -O/HinYr 30,000 7.5 Debt Ratio 1 Accel. Tax Deorec. 0
OU Materials -X Cost — 7.5 Debt Cost - X 7 Insurance Rate - X 0.5
Property Taxes - X 0 2.5 Heaghted Cost oP Capital - X 7 Gross Receipts Tax-X 5
Steae - 1/1000 Lbs 2.07 1

Year 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994

A. Annual Quantities

1. District Heat - NBtu/yr 117309 117309 117309 117309 117309 117309 117309 117309 117309 117309
2. Electricity Loss * KHk/yr 5791 5791 5791 5791 5791 5791 5791 5791 5791 5791
3. Pulping Energy * IM/yr ' 723 723 723 723 723 723 723 723 723 723
*. Steal * 1000 Lbs/yr 6528 6528 6528 6528 6528 6528 6528 6528 6528 6528
S. OU Labor * HanYr/yr 2 2 2 2 2 2 2 2 2 2
6. OU Naterial'X year's Inv t.40X 1.40X t.40X 1.40X 1.4OX t.40X 1.40X 1.40X 1.40X t.40X

B. Unit Costs

1. Replaceient Elec. - l/RWi 32.25 34.67 37.27 41.27 44.36 47.69 55.91 60.10 64.61 69.46
2. Pulping Electricity-l/HUh 32.25 34.67 37.27 40.06 ' 43.07 46.30 49.77 53.50 57.52 61.83
3. OU Labor * 11000/NinYr 32 35 37 40 43 46 50 54 58 62
4. Steu - 1/1000 Lbs 2.09 2.11 2.13 2.15 2.18 2.20 2.22 2.24 2.26 2.29

C. Investimts - 11000 3406 0 0 0 0 0 0 0 0 0
0. Annual Carrying Charges-llOOO/yr

1. Return on PrePerreO Stock 0 0 0 0 0 0 0 0 0 0
2. Return on Coiion Stock 0 0 0 0 0 0 0 0 0 0
3. Interest 238 230 223 215 207 199 191 183 175 167
1. Book OeprKiation 114 114 114 114 114 114 114 114 114 114
S. Tax Depreciation 114 114 114 114 114 114 114 114 114 114
6. Incoie Taxes 0 0 0 0 0 0 0 0 0 0
7. DePerred Taxes 0 0 0 0 0 0 ■ 0 0 0 0
8. Property Tax 0 0 0 0 0 0 0 0 0 0
9. Insurance 17 17 17 17 17 17 17 17 17 17

•••• •••• •••• ••••
Sub* Total 369 361 353 345 337 329 321 313 305 297

E. Operating Expenses - 11000/yr

1. Replaceient Electricity 187 201 216 239 257 276 324 348 374 402
2. OU Labor 65 69 75 80 86 93 100 107 115 124
3. OU Haterials 48 51 55 59 64 68 73 79 85 91
4. Pulping Cost 23 25 27 29 31 33 36 39 42 45
5. Steal Cost 14 14 14 14 14 14 14 15 15 15

•••• «««» ....
Sub- Total 336 360 386 421 452 485 547 587 630 677

F. Gross Receipts Tax-llOOO/yr 69 69 69 69 69 69 71 71 72 73
6. Required Revenues- llOOO/yr 774 790 808 835 858 883 939 972 1008 1047
H. Unit Cost oP Heat - 1/RBtu

1. Fixed Expenses 13.15 13.08 13.01 12.94 12.87 12.81 12.74 12.67 12.60 12.54
2. Replaceient Electricity 11.59 11.71 11.84 12.04 12.19 12.35 12.76 12.97 13.19 13.43
3. Operating Expenses 11.27 11.36 11.45 11.55 11.66 11.78 11.90 12.04 12.18 12.34
4, Gross Receipts Tax 10.59 10.59 10.59 10.59 10.59 10.59 10.60 10.61 10.61 10.62
5. Reinvestient Fund 10.66 10.67 10.69 10.71 10.73 10.76 10.81 10.84 10.87 10.90

20-NOV-B4
———

17.33 17.48 17.65 17.91 18.13 18.37 18.90 19.21 19.54 19.91
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ECONOMIC ANALYSIS OF DISTRICT HEATING

JAMESTOWN, NEW YORK A-6

CASE 2
start of Evaluation 19SS Econoiic Factor*

Unit Coiti 118* Etcalation PrtFtrrt* Stock Ratio 0 Book Lift - Yrt 30
—— »■■■■■■■■■ Return on PrtFnrrn* Stock - I 0 IncoM Tu Ratt * I 0
ElKtricity ~ t/HWi 30 7.5 CoMon Stock Ratio 0 T« CriOit - I 0
Puipint Poutr-t/RWi 30 7.5 Rtturn on Cotton Stock - 1 0 Tai Lift - Yrt 30
MM Lakor -«/HanVr 30,000 7.5 Otbt Ratio 1 Acctl. Tu Otpric. 0
OM NatnriaU -I Cott 7.5 Ortt Cott - I 7 Inturanct Ratt - I 0.5
Proptfty TaxM - I 
Stiai - (/lOM Lbt

0

2.<n
2.5

1
NtiqkttO Cott oF Capital - 1 7 Srott Riciiott Tax-X 5

Yttr 1915 1996 1997 1918 1999 2000 2001 2002 2003 2004

A. Annual OuutitiM
1. Diitrict Heat - HBtu/yr 117301 117309 117309 117301 117301 117301 117309 117309 117309 117309
2. Eltctricity Lott - NWi/ir 5711 5711 5791 5711 5711 5711 5791 5711 5791 5791
3. Putting Entrgy - MHIyr 723 723 723 723 723 723 723 723 723 723

Stiu * 1000 Lbt/yr 6528 . 6528 6528 6528 6528 6528 6528 6528 6528 6528
5. OU Labor - Au Yr/yr 2 2 2 2 2 2 2 2 2 2
i. ObH Nattriil'X ytir't Inv 1.40X 1.40X t.*OX 1.40X 1.40S 1.401 1.401 1.401 1.40X t.40X

B. Unit Cottt

1. Riptacittnt Elie. - */IMh 74.67 80.27 86.29 92.76 91.71 107.11 115.23 123.87 133.17 143.15
2. Putting Elictricity-t/IWh U.47 71.45 76.81 82.57 88.77 95.42 102.58 110.27 118.54 127.44
3. OU Labor - 01000/fltnYr 66 71 77 83 81 95 103 no 119 127
*. Stiu - */1000 Lbt 2.31 2.33 2.36 2.38 2.40 2.43 2.45 2.48 2.50 2.53

C. Invittiinti - *1000 0 0 0 0 0 0 0 0 0 0
D. Annual Carrying Ckargti-OlOO

1. Rituri on Preftrnd Stock 0 0 0 0 0 0 0 0 0 0
2. Riturn on Cotton Stock 0 0 0 0 0 0 0 0 0 0
3. Intiriit 151 151 1*3 135 127 111 111 103 95 87
*. Book Ditrtciation 11* 11* 11* 11* 11* 114 114 114 114 114
5. Tu HitrKiation 11* 11* 11* 11* 11* 114 114 114 114 114
b. Incott Taut 0 0 0 0 0 0 0 0 0 0
7. Dtfirrtd Tutt 0 0 0 0 0 0 0 0 0 0
8. Prottrty Tai 0 0 0 0 0 0 0 0 0 0
1. Inturuci 17 17 17 17 17 17 17 17 17 17

»■■■ «««« «««« «««•
Sub* Total 210 282 27* 266 258 250 242 234 226 218

E. Ottrating Eipinin - *1000/ 

1. Ritlactitnt Electricity *32 *65 SOO 537 577 621 667 717 771 829
2. OU Labor 133 1*3 IS* 165 178 191 205 221 237 255
3. OU Natiriali 18 105 113 122 131 141 151 163 175 188
*. Putting Cott *8 52 56 60 6* 69 74 80 86 92
5. Stiu Cott 15 15 IS 16 16 16 16 16 16 16

»***
Sub* Total 727 780 B38 899 966 1037 1114 1117 1285 1381

F. Srott Riciitti Tu-*1000/yr 7* 75 76 78 79 81 8* 86 89 92
6. Riguirit Rivmuit* *1000/yr 1010 1136 1187 1243 1303 1368 1440 1517 1600 1691
H. Unit Cott of Hiat - O/HBtu

1. Find Eipintit *2.47 *2.40 *2.33 *2.26 *2.20 *2.13 *2.06 *1.99 *1.93 *1.86
2. RiplaciHnt Elictricity *3.69 *3.96 *4.26 *4.58 *4.92 *5.29 *5.69 *6.12 *6.57 *7.07
3. Dpirating Eipmtit *2.51 *2.69 *2.88 *3.09 *3.31 *3.55 *3.81 *4.08 *4.38 *4.70
*. Srott RKiipti Tai *0.63 *0.6* *0.65 *0.66 *0.68 *0.69 *0.71 *0.74 *0.76 *0.79
5. Riinvittimt Fund *0.9* *0.98 *1.03 *1.08 *1.13 *1.19 *1.25 *1.32 *1.39 *1.47

****««
20-ROV-8* *10.32 *10.76 *11.2* *11.77 *12.34 *12.96 *13.63 *14.37 *15.16 *16.02
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CITY OF JAMESTOWN

MUNICIPAL HEATING SYSTEM A-7

OPERATING STATEMENT

Yht IfSS 1484 1487 1488 1484 1440 1441 1442 1443 1444

OPERATING INCOME
Optriting RcvmuH - Htit 774145 740178 808115 835407 858134 883278 434250 471875 1007448 1044805

ftcinvntHnt Fuitf Rtvmun 77142 78413 80828 83721 84128 88774 44471 48044 101834 105430

Total Opiratint Rivinun B51337 844040 888442 414128 444247 472058 1033421 1044444 1104487 1152735

0PERAT1II6 EIPENSES

Production 247512 245188 284181 311550 334002 358124 410458 440838 472444 507440

TranuiHion Distribution n447 83277 84522 44237 103454 111213 114554 128521 138140 148522

Cust. Accounting/Colltctint 4142 4454 7154 7442 8244 8884 4554 10273 11043 11872

Maiflistrativi aotf fiunaral 4444 4442 .5347 5744 4202 4447 7147 7705 8282 8404

DiiirKiation 113544 113544 113544 113544 113544 113544 113544 113544 113544 113544

Contributions in Liiu of Tas 44304 48488 48741 48474 48480 44044 70480 71152 71774 72557

Total Opuratinf ExpiniM 518444 542447 548532 403773 434454 447541 731441 772034 815755 842840

NET HEATIN6 0PERATIN6 INCOME 332471 324443 320410 315354 304813 304517 302440 247435 243732 284874

OTHER INCOME 0 0 0 0 0 0 0 0 0 0

DROSS INCOME 332471 324443 320410 315354 304813 304517 302440 247435 243732 284874

INCOME DEDUCTIONS
Intarust on Long Tiri Debt 23B447 230444 222550 214402 204454 148704 140757 182804 174841 144413

NET INCOME 444,224 445,445 447,840 4100,753 4103,154 4105,811 4111,703 4115,124 4118,871 4122,442
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ECONOMIC ANALYSIS OF DISTRICT HEATING 
IN 

JAMESTOWN, NEW YORK A-8

ANNUAL CARRYING CHARGES

InviitMit for Phau 2 Econoeic Factors

Initial Oparatloa 

Coat Baaia 
Capital Coat - »1000 

Hut Source 

Pipinp 
Total

Eacalation - SIOM 

AFK - *1000
Total Coat ~ <1000 

Start ot Evaluation

IfSA 
1V8*

157 

3YA 

551 
55 

21 

626 

1985

Preterred Stock Ratio
Return on Pretvred Stock - X
Coeeon Stock Ratio
Return on Coeeon Stock - I
Debt Retio
Debt Coat - Z
Neighted Coat o4 Capital - I

9 

9 
0 

9
1 
7
7

Book Life - Yra 
Incoee Tax Rate - X 

Tax Credit - X 

Tax Life - Yra 
Accelerated Tax Depmiation 

Property Tax - X 
Inaurance Rate - X

30 

0 

0 
30 

9 

0 
9.5

Ytar 1985 1986 1987 1988 1989 1999 1991 1992 1993 1994

Runaininp look Valuu 0 626 606 585 564 543 522 501 4B9 459

Ruturn on PriTirril Stock 0 0 0 9 9 9 9 0 9 0

Ruturn on Coauon Stock 9 D 0 9 9 9 9 0 9 0

Intiruat 0 44 42 41 39 38 37 35 34 32

Book DiprKiation 0 21 21 21 21 21 21 21 21 21

Tu Bupruciation 0 21 21 21 21 21 21 21 21 21

IncoM TaxM D D 0 9 9 9 9 0 9 0

IMirrtd Tuh 0 9 9 9 9 0 9 9 9

Propurty Tax 9 0 9 9 9 9 0 9 0 0

Inauranci D 3 3 3 3 3 3 3 3 3

Annual Carrying Chargia D 68 66 65 63 62 61 59 58 56

Yuar 1995 1996 1997 1998 1999 2990 2901 2902 2093 2004

Rtnaininp Book Valuu 438 418 397 376 355 334 313 292 271 251

Ruturn on PruTurruB Stock 0 D 9 9 9 0 0 9 9 0

Ruturn on Couuon Stock 0 0 9 9 0 0 0 9 9 0

Inter nt 31 29 28 26 25 23 22 29 19 18

Book Depreciation 21 21 21 21 21 21 21 21 21 21

Tax Depmiation 21 21 21 21 21 21 21 21 21 21

Incoue Taxn D D 9 9 9 0 0 9 9 0

Deterred Taxn 0 0 9 9 9 0 0 0 9 0

Property Tax 0 0 9 9 9 9 0 9 0 9

Inaurance 3 3 3 3 3 3 3 3 3 3

Annual Carrying Chargee 55 53 52 59 49 47 46 44 43 42
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ECONOMIC ANALYSIS OF DISTRICT HEATING

JAMESTOWN, NEW YORK A-9

CASE 3
start ot Evaluation 1983 Econosic Factors

Unit Coots 1984 EKalation PretKrsd StKk Ratio 0 Book Life Yrs 30
-• Return on PrelKred 8tKk - X 0 Incoss Tax Rats - X 0

ElKtrlcity ~ t/HItt 30 7.3 Cosson StKk Ratio 0 Tax Credit - X 0
PunplRf Powr-f/NM 30 l.i Return on Cosson StKk -X 0 Tax Life - Yrs 30
DM Labor -t/HwYr 30,000 7.3 Debt Ratio 1 Accel. Tax DeorK. 0
OUI Hatorials -I Cost — 7.3 Debt CMt - X 7 Insurance Rate - X 0.5
Proporty TasM - I 0 2.3 Heighted Cost of Capital - X 7 Brass RKSiots Tax-X 5
Steas - 4/1000 Lbs 2.07 1

YCtf 1983 1984 1987 1988 1989 1990 1991 1992 1993 1994

A. Annual BuantitlH
1. District Heat - Iffitu/yr 117309 144929 144929 144929 144929 144929 144929 144929 144929 144929
2. Electricity Loss - RWi/yr 3791 4589 4589 4389 4389 4589 4589 4589 4589 4589
3. Pusping Enerpy - ' 723 921 921 921 921 921 921 921 921 921
4. Steas * 1000 Lbs/yr 4328 19304 19304 19304 19304 19304 19304 19304 19304 19304
3. SIN Labor * HanYr/yr 2 2 2 2 2 2 2 2 2 2
6. OU Heterial*! ysv's Inv 1.40X 1.402 1.40X 1.40X t.40X t.40X 1.401 1.40X 1.40X 1.40X

8. Unit Costs
1. Replacssent Elec. - 4/HWi 32.23 34.47 37.27 41.27 44.34 47.49 53.91 40.10 44.41 49.44
2. Puspinf ElKtricity-4/HHh 32.23 34.47 37.27 40.04 43.07 44.30 49. n 53.50 57.52 41.83
3. OU Labor - 41000/HanYr 32 33 37 40 43 44 50 54 58 42
4. Steas - 4/1000 Us 2.09 2.11 2.13 2.13 2.18 2.20 2.22 2.24 2.24 2.29

C. InvNtsents - 41000 3404 424 0 0 0 0 0 0 0 0
S. Annual Carryinp Charqcs-41000/yr

1. Return on PreterrMl Stxk 0 0 0 0 0 0 0 0 0 0
2. Return on Cosson Stock 0 0 0 0 0 0 0 0 0 0
3. Interest 238 274 243 234 244 237 227 218 208 199
4. Book OeprKiation 114 134 134 134 134 134 134 134 134 134
5. Tax OeprKiation 114 134 134 134 134 134 134 134 134 134
4. Incose Taxes 0 0 0 0 0 0 0 0 0 0
7. DetKreO Taxes 0 0 0 0 0 0 0 0 0 0
8. PropKty Tax 0 0 0 0 0 0 0 0 0 0
9, Insurance 17 20 20 20 20 20 20 20 20 20

Sub- Total
MM ■ ■■w .M. .M. • M.

349 429 420 410 401 391 382 372 343 354
E. Operating Expenses - 4t000/yr

1. Replacesent Elxtricity 187 228 244 272 292 314 348 394 424 458
2. DbH Labor 43 49 75 80 84 93 100 107 115 124
3. OU HatKials 48 40 44 49 74 80 84 92 99 107
4. Pusping Cost 23 32 34 37 40 43 44 49 53 57
3. Steas Cost 14 41 41 42 42 42 43 43 44 44

Sub- Total
.M. .M. .M. .... ....

334 430 440 300 535 572 443 488 737 789
F. 6ross RKSipts Tax-41000/yr 49 82 82 82 82 82 84 84 85 84
6. RequireP Revenues- 41000/yr n4 941 941 992 1017 1045 1108 1145 1185 1228
H. Unit Cost oF Heat - 4/RBtu

I. Fixed Expenses 43.13 42.94 42.89 42.83 42.74 42.70 42.44 42.57 42.51 42.44
2. Replacesent Electricity 41,59 41.58 41.49 41.88 42.02 42.17 42.54 42.73 42.94 43.14
3. Operating Expenses 41.27 41.39 41.48 41.57 41.47 41.78 41.89 42.01 42.15 42.29
4. Sross RKeipts Tax 40.59 40.57 40.34 40.57 40.57 40.57 40.58 40.58 40.58 40.59
3. Reinvestsent Fund 40.73 40.72 40.74 40.74 40.78 40.81 40.84 40.89 40.92 40.95

20-HOV-84
—— ...... ...... .M... .MM. .MM. ...... ...MB. ......
47.33 47.22 47.37 47.40 47.80 48.01 48.50 48.78 49.08 49.42
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ECONOMIC ANALYSIS OF DISTRICT HEATING

JAMESTOWN, NEW YORK A-10

CASE 3
Start of Evaluation 1903 Econotic Factors

Unit Costs 1904 Escalation FroFirrtO Stock Ratio 0 Book Life - Yrs 30
.... Return on PreftrrtO Stock - 7, 0 IncoM Tax Rate - X 0

ElKtricity • t/IMli 30 7.1 CoMon Stock Ratio 0 Tax Croftit - X 0
Puspinj PoNsr-tZIMh 30 7.i Roturn on CoMon Stxk - X 0 Tax Life - Yrs 30
OU Labor -t/RanVr 30,000 7.i Debt Ratio 1 Accel. Tax Doprec. 0
OU Natarials -I Cost l.i Debt Cost - I 7 Insurance Rate - X 0.3
PropsTty Twos - I 0 2.3 OoightoO Cost of Capital - X 7 Oross Receipts Tax-X 3
Stoai - t/lOM Lbs 2.n 1

Tsar 1993 1994 1997 1990 1999 2000 2001 2002 2003 2004

A. A«nuil luuititiH
1. District Heat - HOtu/yr 144929 144929 144929 144929 144929 144929 144929 144929 144929 144929
2. Electricity Loss - IHHi/yr 4389- 4389 4389 4389 4389 4389 4389 4389 4389 4389
3. Funping Energy - Nub/yr ' 921 921 921 921 921 921 921 921 921 921
4. Steas - 1000 Lbs/yr 19304 19304 19304 19304 19304 19304 19304 19304 19304 19304
3. OU Labor • 2 2 2 2 2 2 2 2 2 2
4. OU Raterial-X year's Inv 1.4OX 1.4OX 1.40X 1.40X t.40X 1.40X 1.40X 1.40X 1.40X 1.40X

B. Unit Costs

1. Replacoeent EIk. - tITtIk 74.47 80.27 84.29 92.74 99.71 107.19 113.23- 123.87 133.17 143.15
2. Fueping ElKtricity-4/(Mi 44.47 71.43 74.81 82.37 88.77 93.42 102.38 110.27 118.34 127.44
3. OU Labor * SlOOO/HanYr 44 71 77 83 89 93 103 110 119 127
4. Steas - 4/1000 Lbs 2.31 2.33 2.34 2.38 2.40 2.43 2.43 2.48 2.30 2.33

C. Investssnts - 41000 0 0 0 0 0 0 0 0 0 0
D. Annual Carrying Cbargos-4100

1. Return on Preferred Stock 0 0 0 0 0 0 0 0 0 0
2. Return on Coeson Stock 0 0 0 0 0 0 0 0 0 0
3. InterNt 190 180 171 141 132 143 133 124 114 103
4. Book DeprKiation 134 134 134 134 134 134 134 134 134 134
3. Tax Depreciation 134 134 134 134 134 134 134 134 134 134
4. Incose Taxes 0 0 0 0 0 0 0 0 0 0
7. Deferred Tues 0 0 0 0 0 0 0 0 0 0
8. Property Tax 0 0 0 0 0 0 0 0 0 0
9. Insurance 20 20 20 20 20 20 20 20 20 20

«««• «««« .aaa
Sub* Total 344 333 323 314 307 297 288 278 249 240

E. Operating Expenses - 41000/

1. Replaceeent Electricity 492 329 349 411 437 704 739 814 877 943
2. OU Labor 133 143 134 143 178 191 203 221 237 233
3. OU Materials 113 123 133 143 133 143 177 191 203 220
4. Fueping Cost 41 44 71 74 82 88 94 102 109 117
3. Steae Cost 43 43 43 44 44 47 47 48 48 49

»»»« asm*
Sub- Total 844 904 971 1041 1114 1197 1283 1377 1477 1384

F. Gross Receipts Tai-4t000/yr 87 88 89 91 93 93 98 100 104 107
6. Reguired Revenues- 41000/yr 1274 1329 1384 1448 1314 1389 1449 1733 1849 1931
H. Unit Cost of Heat - S/MBtu

1. Fixed Expenses 42.38 42.31 42.23 42.18 42.12 42.03 41.99 41.92 41.84 41.79
2. Replaceeent Electricity 43.39 43.43 43.92 44.22 44.33 44.87 43.24 43.43 44.03 44.31
3. Operating Expenses 42.44 42.40 42.78 42.97 43.17 43.38 43.42 43.87 44.14 44.42
4. Gross Receipts Tax 40.40 40.41 40.42 40.43 40.44 40.44 40.47 40.49 40.72 40.74
3. Reinvestsent Fund 40.99 41.03 41.08 41.12 41.18 41.24 41.30 41.37 41.44 41.32

«««»«« AM.*.

20-MOV-B4 49.79 410.19 410.42 411.10 411.42 412.18 412.79 413.44 414.18 414.94
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CITY OF JAMESTOWN

MUNICIPAL HEATING SYSTEM A-11

OPERATING STATEMENT

YlV 1985 1066 1087 1088 1080 1000 1001 1002 1003 1004
OPERATING INCOHE

Opvating Rcvenun - Heat 774I« 041433 061330 001643 1017134 1045133 1108180 1144643 1164648 1226464

Rainvcstmt Fund Rtvcnun 66016 104606 107000 110302 113506 116001 124101 128345 132084 136046

MM MM MM aaM MM •••• —■

Total Optratint RemuH 660161 1046061 1068348 1102436 1130730 1162037 1232280 1272000 1317632 1366310

OPERATING EXPENGES 

Production 247512 310631 341160 372000 307108 424257 463028 317438 533433 302100

Tranuitaion Distribution 77467 00126 06688 104133 111066 120364 120301 130005 140527 160742

Oust. Accountinq/CollKtino 

Adiinistrativf and General

6102
4644

6636
4002

7136
3367

7602
3760

8260
6202

8880
6667

0556
7167

10273
7703

11043
8282

11872
8004

Depreciation 1I3S46 134427 134427 134427 134427 134427 134427 134427 134427 134427

Contributions in lieu oT Taa 60306 62137 81624 61006 81020 81074 83606 64132 84776 83383

■ ■■■ M»» M«ai MM MM MM M.>

Total Operating Expenses 316666 636103 666830 706040 730082 776578 848163 803080 041480 003626

MM MM .•M M«» MM MM MM ••M •••

NET HEATING OPERATING INCONE 341405 407668 401317 306306 300748 383430 384123 370001 376143 372884

OTHER INCOIC 0 0 0 0 0 0 0 0 0 0

GROGG INCONE 341403 407668 401317 306306 300746 363450 364125 370001 376143 372884

INCONE DEDUCTIONS 
Interest on Long Tore Debt 236447 274348 264038 233328 246110 236700 227200 217680 208470 100060

MM •.M «««« MM M.« ..M MM —• —

NET INCONE *103,046 *133,520 *136,570 *140,867 *144,630 *148,730 *136,826 *162,012 *167,664 *173,814
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ECONOMIC ANALYSIS OF DISTRICT HEATING 
IN 

JAMESTOWN, NEW YORK A-12

ANNUAL CARRYING CHARGES

InvHtwnt for Phisc 3 Econosic Factors

Initial Oparition 198? Preferred Stock Ratio 0 Book Life - Yrs 30

Cost Buis i?a$ Return on Preferred Stock - I 0 Incose Tax Rate - I 0

Capital Cost - $1000 Cosson Stock Ratio 0 Tax Credit - I 0

Htat Souru 2*73 Return on Cosson Stock - X 0 Tax Life - Yrs 30

Piping 178? Debt Ratio 1 Accelerated Tax Depreciation 0

Total 4262 Debt Cost - X 7 Property Tax - X 0

Escalation - $1000 13?B Beighted Cost of Capital - X 7 Insurance Rate - X 0.3

AFK - $1000 195

Total Cost * $1000 S8S3

Start of Evaluation 1983

Ytar 1983 1984 1987 1988 1989 1990 1991 1992 1993 1994

Retaininn Book Valui 0 0 0 0 3833 3438 3443 3248 3073 4878

Return on Preferred Stxk 0 000000000

Return on CoMon Stock 0 000000000

Interest 0 0 0 0 410 394 382 349 333 341

Book OeprKiation 0 0 0 0 193 193 193 193 193 195

Tax Depreciation 0 0 0 0 193 193 193 195 195 195

Incase Taiu 0 000000000

Deferred Taxes 0 000000000

Property Tax 0 000000000

Insurance 0 0 0 0 29 29 29 29 29 29

Annual Carrying Charges 0 0 0 0 434 420 407 593 579 544

Year 1993 1994 1997 1998 1999 2000 2001 2002 2003 2004

Resaining Book Value 4682 4487 4292 4097 3902 3707 3512 3317 3122 2927

Return on Preferred Stock 0 000000000

Return on Cosson Stock 0 000000000

Interest 328 314 300 287 273 259 244 232 219 205

Book Depreciation 193 195 195 195 195 195 195 195 195 195

Tax Depreciation 193 195 195 195 195 193 193 195 195 193

IncoM Taxes 0 000000000

Deferred Taxes 0 000000000

Property Tax 0 000000000

Insurance 29 29 29 29 29 29 29 29 29 29

Annual Carrying Charges 332 538 523 511 498 484 470 437 443 429
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ECONOMIC ANALYSIS OF DISTRICT HEATINS

JAMESTOWN, NEW YORK
A-13

CASE 4
Econoiic FactxiStart a( Evaluation 1985

Unit Colts 198* Escalation Preferred Stock Ratio 0 Book Life - In 30
Return on PrsterreO Stock ■ X 0 Incoon Tax Rate - X 0

ElKtricity - t/NM so 7.5 Coason Stock Ratio 0 Tax Credit - I 0
Putping Powtr-S/IWh 30 7.5 Return on Conson StKk - X 0 Tax Life • yn 30
OM Labor -t/HanVr 30,000 7.5 Oebt Ratio 1 Accel. Tax OeprK. 0
OU Materials -I Cost •••• 7.5 Debt Cost - X 7 Insurance Rate - X 0.5
Propsrty TaxM - X 0 2.5 Uoightnd Cost of Capital - X 7 Gross RKcipts Tax-X 5
Steas - »/1000 Lbs 2.07 1

Tear 1985 1980 1987 1988 1989 1990 1991 1992 1993 1994

A. Annual Suantities
1. District Heat - NStu/yr 117309 144929 144929 144929 253014 253014 253014 253014 253014 253014

2. Electricity Loss - IMtb/yr 5791 0589 0589 0589 8250 8250 8250 8250 8250 8250

3. Punping Ennrgy * tMtI'ff 723 921 921 921 1073 1073 1073 1073 1073 1073
*. Steu - 1000 Lbs/yr 6528 19304 19304 1930* 0 0 0 0 0 0
5. OUI Labor - 2 2 2 2 2 2 2 2 2 2

i, DM Naterial'X year's Inv 1.40X 1.40X i.40X 1.40X 1.40X 1.401 1.40X 1.401 1.40X 1.40X

8. Unit Costs
1. Replacenent Elec. - t/NMi 32.25 34.07 37.27 41.27 *4.30 47.09 55.91 00.10 04.01 09.40
2. Punping ElKtricity-t/HHh 32.25 34.07 37.27 40.00 *3.07 40.30 49.n 53.50 57.52 01.83
3. OUI Labor - SlOOO/NanYr 32 35 37 *0 43 40 50 54 58 02
*. Stean - 0/1000 Lbs 2.09 2.11 2.13 2.15 2.18 2.20 2.22 2.24 2.20 2.29

C. Investnnnts * ttOOO 3400 020 0 0 5853 0 0 0 0 0
D. Annual Carrying ChargH-OlOOO/yr

1. Return on Preferred Stock 0 0 0 0 0 0 0 0 0 0
2. Return on Coenon Stock 0 0 0 0 0 0 0 0 0 0
3. Internt 238 274 205 250 050 033 010 587 504 540
*. Book Depreciation 114 134 134 134 330 330 330 330 330 330
5. Tax Depreciation 114 134 134 134 330 330 330 330 330 330
i. Incone Taxes 0 0 0 0 0 0 0 0 0 0

1. Deferred Taxes 0 0 0 0 0 0 0 0 0 0
8. Property Tax 0 0 0 0 0 0 0 0 0 0
9, insurance 17 20 20 20 49 49 49 49 49 49

»»»■

Sub- Total 309 429 420 410 1035 1012 989 900 943 919
E. Operating Expenses - OtOOO/yr

1. Replacenent Electricity 187 228 240 272 300 394 402 490 533 573
2. OU Labor 05 09 75 80 BO 93 100 107 115 124
3. OU Materials 48 00 04 09 ISO 108 180 194 209 224
4. Pusping Cost 23 32 34 37 72 n 83 90 90 103
5. Steu Cost 14 41 *1 42 0 0 0 0 0 0

•••• ■ ■■■ ■■■■ «««*

Sub- Total 330 430 400 500 081 732 825 887 953 1025
F. Gross Receipts Tax-OlOOO/yr 09 82 82 82 179 178 178 170 175 174
8. Reguired Revenuu- OlOOO/yr n* 941 901 992 1895 1921 1991 2029 2071 2119
H. Unit Cost of Heat - */H8tu

1. Fixed Expenses 43.15 42.90 42.89 42.83 44.08 43.99 43.90 43.81 43.72 43.03
2. Replacenent Electricity 41.59 41.58 41.09 41.88 41.44 41.55 41.82 41.90 42.10 42.20
3. Operating Expenses 41.27 41.39 41.48 41.57 41.24 41.33 41.43 41.54 41.00 41.78
4. Gross Receipts Tax 40.39 40.57 40.50 40.57 40.71 40.70 40.70 40.70 40.09 40.09
5. Reinvestnent Fund 40.73 40.72 40.74 40.70 40.83 40.84 40.87 40.89 40.91 40.93

«*■*** ■■■■■■ ■■»■■■ «««**« ......
20-ttow-fl4 47.33 47.22 47.37 47.00 48.30 48.42 48.72 48.89 49.07 49.28
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ECONOMIC ANALYSIS OF DISTRICT HEATING

JAMESTOWN, NEW YORK A-14
CASE 4

Start of Evaluation IfSS Econoaic Factors

Unit Costs 1984 Escalation Preferred Stock Ratio 0 Boek Life - Yrs 30

ElKtricity - tZMHi 30 

Putpinf Poiitr*4/IWi 30 
OOH Labor -4/HanYr 30,000 

OOH Haterials -I Cost — 

Property Taxes - X 0 
Steal - Lbs 2.07

7.3
7.3
7.5
7.3

2.3
1

Return on Preferred Stock - Z 

CoMon Stock Ratio 
Return on Coiion Stock - X 
Debt Ratio 

Debt Cost - 1 

Heighted Cost of Capital - Z

0 

0 

0 
1 

7 

7

Incoii Tex Rati - Z 

Tax Credit - Z 

Tax Life - Yrs 
Accel. Tax Deprec. 
Insurance Rate - Z 

Sross Receipts Tax-Z

0 

0 
30 

0 

0.3

3

Year 1995 1994 1997 1998 1999 2000 2001 2002 2003 2004

A. Annual Ouantitin
1. District Heat - HBtu/yr 253614 233414 233414 253414 233414 253414 253414 253414 253414 253414

2. Electricity Loss - HHh/yr 8256 8234 8234 8234 8254 8234 8234 8254 8234 8234

3. Puipinp Energy * Hnb/yr 1473 1473 1473 1473 1473 1473 1473 1473 1473 1473

4. Steu - 1000 Lbs/yr 0 0 0 0 0 0 0 0 0 0

3. OOH Labor ■ HanYr/yr 2 2 2 2 2 2 2 2 2 2

b. OOH Haterial-1 year's Inv 1.40X 1.401 1.401 1.40Z t.40X t.40Z 1.40Z 1.40Z t.40Z 1.401

0. Unit Costs
1. Replaceeent Elec. - S/HWi 74.47 80.27 84.29 92.74 99.71 107.19 113.23 123.87 133.17 143.13

2. Pulping Elictricity-tZHUh 44.47 71.43 74.81 82.37 88.77 93.42 102.38 110.27 118.34 127.44

3. OOH Labor - 41000/RanYr 44 71 77 83 89 95 103 no 119 127

4. Steal - 4/1000 Lbs 2.31 2.33 2.34 2.38 2.40 2.43 2.43 2.48 2.30 2.33

C. Investimts - 41000
0. Annual Carrying Chargcs-4100

0 0 0 0 0 0 0 0 0 0

1. Return on PreferreU Stock 0 0 0 0 0 0 0 0 0 0

2. Return on Coiion Stock 0 0 0 0 0 0 0 0 0 0

3. Intvest 517 494 471 448 425 402 379 334 333 310

4. Book DeprKiation 330 330 330 330 330 330 330 330 330 330

S. Tax Depreciation 330 330 330 330 330 330 330 330 330 330

A. IncoM Taxes 0 0 0 0 0 0 0 0 0 0

7. Deferred Taxes 0 0 0 0 0 0 0 0 0 0

8. Property Tax 0 0 0 0 0 0 0 0 0 0

9. Insurance 49 49 49 49 49 49 49 49 49 49
MW* awM aaaa aaaa aaaa aaaa aaa*

Sub- Total 894 873 830 827 804 781 738 735 712 489

E. Operating Expenses - 41000/
1. Replaceient Electricity 414 443 712 744 823 885 931 1023 1099 1182

2. OOH Labor 133 143 134 143 178 191 203 221 237 233

3. OOH Haterials 241 239 279 299 322 344 372 400 430 442

4. Pulping Cost 111 120 129 138 149 140 172 183 198 213

S. Steal Cost 0 0 0 0 0 0 0 0 0 0
waww aaa* aaaa aaaa aaaa aaaa aaaa

Sub- Total 1102 1184 1273 1349 1471 1582 1700 1828 1945 2112

F. Bross Receipts Tax-41000/yr 174 174 173 174 175 174 177 179 181 184

S. Required Revenun- 41000/yr 2172 2231 2297 2370 2430 2338 2433 2742 2858 2983

H. Unit Cost of Heat - 4/HBtu
1. Fixed Expenses 43.33 43.44 43.33 43.24 43.17 43.08 42.99 42.90 42.81 42.72

2. Replaceeent Electricity 42.43 42.41 42.81 43.02 43.23 43.49 43.75 44.03 44.34 44.44

3. Operating Expenses 41.91 42.04 42.21 42.38 42.35 42.73 42.95 43.17 43.41 43.47

4. 6ross Receipts Tax 40.49 40.48 40.48 40.49 40.49 40.49 40.70 40.71 40.72 40.73

3. Reinvestient Fund 40.93 40.98 41.01 41.04 41.07 41.11 41.13 41.20 41.25 41.31
aaaaaa aaaaaa aaaaaa aaaaaa aaaaaa aaaaaa aaaaaa

20-HOV-84 49.32 49.77 410.04 410.38 410.73 411.12 411.33 412.01 412.32 413.08
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CITY OF JAMESTOWN

MUNICIPAL HEATING SYSTEM A-15

OPERATING STATEMENT

Year 1983 1986 1987 1988 1989 1990 1991 1992 1993 1994
OPERATING INCONE

Oparatinf Rivanun - Hiat 774143 941455 961339 991843 1894882 1920967 1991343 2028790 2071108 2118664
RainvntMnt Fund Rtvtnuii SAOIG 104606 106815 110205 210542 213441 221260 225421 230123 235407

MM »MO MM aaaa aaaa aaaa aaaa aaaa aaaa
Total Operating Rtvinun SGDUl 1046061 1068154 1102048 2105424 2134407 2212603 2254211 2301231 2354072

0PERATIN6 EXPENSES 

Production 247512 319831 341169 372000 429171 461359 534315 574388 617467 663777
Transoission Distribution n447 90128 96888 104155 144374 155202 166842 179355 192807 207267
Cust. Accounting/Collicting &W2 6656 7156 7692 8269 8889 9556 10273 11043 11872
Adainistrativc and Scntral 4644 4992 5367 5769 6202 6667 7167 7705 8282 8904
Depreciation 113546 134427 134427 134427 329527 329527 329527 329527 329527 329527
Contributions in Lieu ot Tas 69306 82157 81824 81996 179461 177565 177778 176422 175299 174425

••M MM M«« aaaa aaaa aaaa aaaa aaaa aaaa
Total Operating Expenses 318666 638193 666830 706040 1097004 1139208 1225184 1277670 1334426 1395772

MM «««* aa *«• aaaa aaaa aaaa aaaa aaaa
NET HEATING OPERATING INCONE 341495 407868 401323 396008 1008421 995199 987419 976541 966805 958299

OTHER INCOME 0 0 0 0 0 0 0 0 0 0
MM MM aaaa aaM aaaa Maa aaaa aaaa aaaa

GROSS INCONE 341495 407868 401323 396008 1008421 995199 987419 976541 966805 958299

INCONE DEDUCTIONS 

Interest on Long Tare Debt 238447 274348 264938 255528 655829 632762 609695 586628 563561 540494
^■M aaaa aaaa aaaa aaaa aaaa aaaa — aaa

NET INCOME <103,048 <133,520 <136,385 <140,480 <352,592 <362,437 <377,724 <389,913 <403,244 <417.805
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YORK A-16

ECONOMIC ANALYSIS OF DISTRICT HEATINS 
IN 

JAMESTOWN, NEM

ANNUAL CARRYINS CHARBES

InmtMat fw Mim * Ecoooaic Futvi

Initial OHratin IMl Prafarrak StKk Ratio Sook Ufa - Yrt SO

Coat laiii IfM Ratwa H Praturak StKti -X iKoaa Tu Rata1 - X 0

Capital CMt - ttOM Coaaoa StKk Ratio 0 Tu Crakit - X 0

HNt 8wu » Rotura N Cooaoa StKk * X 0 Tu Ufa - Yn SO

MN"* S3M lokt Ratio 1 RccalKatak Tu SaprKiatlM 0

Total SS30 Mt CMt -1 7 ProRKty Tu - X 0

iKalation - tlOM 2&fk SoiRktak Cut of Capital - X IntwaKa Rata - X 0.5

«FK - ttOM 27k
Total Cott - tlOM no2
Start oi Evaloation IMS

Tt» ins IfSk WI7 IMS im IMO IMl IM2 IMS IM4

Utoaiaini look Val« 0 0 0 0 0 0 S302 S02S 77» 7472

notorn on rrtiorriS StKk t S 0 0 0 0 0 0 0 0

totorn at Cooton StKk 0 S 0 0 0 0 0 0 0 0

Intorctt • S 0 0 s 0 SSI Sk2 542 S2S

Soak SatTKiatiM « s 0 0 0 0 177 707 701 277

Tu SafTKiatiat • 0 0 0 0 0 m 177 707 277

Incaaa Tuat 0 s 0 0 0 0 t 0 0

Satarrak Tuai 0 0 0 0 0 0 0 0 9 0
FroHTty Tu • 0 0 0 0 0 0 0 0 0

IntnraKa • s 0 0 0 0 <2 42 42 42

kaaaal Carrylai Ckariat • s 0 0 0 0 SM sso Ski 041

1w IMS IMS 1M7 IMS IMO 2000 2001 2002 2005 2004

Raaaiaina look Valaa 7115 kflS kkf2 kSkS kOSS 3S12 SS3S S2SI 4001 4705

katurn u Pratarrak StKk » S 0 0 0 0 0 0 0 0

Datum M Caaan StKk 0 I 0 0 0 0 0 0 0 0

latwnt SM «M US Hk *2k w SV SkS W 520

look loKKiatiM tn 2n 2n rn in w 277 707 V7 707
Tu loDTKiatiM m m 2n •ai w w 707 701 707 W
lacoM Tum 0 0 0 0 0 0

loturak Tuat s 0 0 0 0 i 0 0

ProHrty Tu I • 0 0 0 0 0 0 0 9
laturaKa <2 *2 <2 02 <2 <2 42 42 42 42

Daaaal Carryiti aurfat 122 SOS 7S3 1U 72S 70k kSk M k4l
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ECONOMIC ANALYSIS OF DISTRICT HEATING 
IN 

JAMESTOWN, NEW YORK

COMPOSITE ANNUAL CARRYING CHARGES

Phui Ytar InvtstMDt Econoeic Factors

1 1985 3406 Preferred Stock Ratio 0 Book Life - Yrs 30
2 1986 626 Return on Preferred Stock - X 0 Incoee Tu Rate - X 0
S 1989 5833 Coeeon Stock Ratio 0 Tax Credit - I 0
4 1991 8302 Return on Coeeon Stock - X 0 Tax Life - Yrs 30

Debt Ratio 1 Accelerated Tax Depreciation 0
Debt Cost - I 7 Property Tu - I 0
Neighted Cost of Capital - X 7.00 Insurance Rate * X 0.03

Ytv 1983 1986 1987 1988 1989 1990 1991 1992 1993 1994

RcHininf Book Value 3406 3919 3783 3630 9369 9039 17012 16406 13800 15193
Return on Preferred Stock 0 0 0 0 0 0 0 0 0 0
Return on Caeean Stock 0 0 0 0 0 0 0 0 0 0
Interest 238 274 263 236 636 633 1191 1148 1106 1064
Book Ocpreciatioe 114 134 134 134 330 330 606 606 606 606
Tax DeprKiation 114 134 134 134 330 330 606 606 606 606
IncoM Taxee 0 0 0 0 0 0 0 0 0 0
Deferred Taxes 0 0 0 0 0 0 0 0 0 0
Property Tax 0 0 0 0 0 0 0 0 0 0
Insurance IT 20 20 20 49 49 91 91 91 91

Annual Carrying Charges 369 429 420 410 1033 1012 1888 1846 1803 1761

Year 1993 1996 1997 1998 1999 2000 2001 2002 2003 2004

Reeaining Book Value 14387 13981 13374 12768 12162 1106 10949 10343 im 9131
Return on Preferred Stock 0 0 0 0 0 0 0 0 0 0
Return on Coeeon Stock 0 0 0 0 0 0 0 0 0 0
Interest 1021 979 936 894 831 809 766 724 682 639
Book Depreciation 606 606 606 606 606 606 606 606 606 606
Tax Depreciation 606 606 606 606 606 606 606 606 606 606
Incoae Taxes 0 0 0 0 0 0 0 0 0 0
Deferred Tues 0 0 0 0 0 0 0 0 0 0
Property Tu 0 0 0 0 0 0 0 0 0 0
Insurance 91 91 91 91 91 91 91 91 91 91

Annual Carrying Charges 1718 1676 1633 1591 1349 1306 1464 1421 1379 1336
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ECONOMIC ANALYSIS OF DISTRICT HEATING

JAMESTOWN, NEW YORK A-18

CASE S
Start of Evalution IfSS Econonit Fictors

Unit Conti in* Eicilition PrefirriO Stock Ratio 0 Book Lift - Yri 30

Roturn on Profirrtd Stock * I 0 IncoH Tax Rati - X 0

ElKtricity - t/Mlh 30 l.i Cotton StKk Ratio 0 Ta> CriOit - X 0

Punning Pontr-t/IMi 30 l.i Riturn on Cotton Stock - X 0 Tax Lift - Yri 30

OAH Libor -A/HinYr 30,000 T.i Mt Ratio 1 Accil. Tax Dipric. 0

OAN Nitnriili -I Cott l.i Mt Colt - X 7 Inturanci Rati - X 0.3

Propirty Tuh - X 0 2.3 HiifktiO Cott of Capital * I 7 Sroti Riciipti Tu-X 3

Stou - t/lOM Lbi 1

Ynar ins ino in? 1088 ino IWO IWl 1W2 1903 1004

A. Annul fluutitiH
1. District Hiat - HBtu/yr 117300 144020 144020 144020 233614 233614 308017 308017 308017 308017

2. Elictricity Lott - MNi/yr 3701 6380 6380 6380 8236 8236 16368 16368 16368 16368

3. Puping Enirgy - IMi/yr 723 021 021 021 1673 1673 4221 4221 4221 4221

*. Still - 1000 Lbi/yr 6328 10304 10304 10304 0 0 0 0 0 0

3. QU Libor - RinYr/yr 2 2 2 2 2 2 2 2 2 2

i. OU Hitirial'X yiir'i Inv 1.401 1.40X 1.40X 1.401 1.40X 1.401 1.40X 1.40X 1.40X 1.40X

B. Unit Coiti
1. Riplaciunt EIk. - O/IMh 32.23 34.67 37.27 41.27 44.36 47.60 33.01 60.10 64.61 60.46

2. Puping ElKtrlcity-t/RU 32.23 34.67 37.27 40.06 43.07 46.30 4O.n 33.30 37.32 61.83

3. DU Libor - 01000/RanYr 32 33 37 40 43 46 SO 34 38 62

4. Stiu - tnfM Lbt 2.00 2.11 2.13 2.13 2.18 2.20 2.22 2.24 2.26 2.20

C. Inviittmti - 41000 3400

D. Annul Carrying ChirgM*41000/yr

626 0 0 3833 0 8302 0 0 0

1. Riturn an PrifirriP Stock 0 0 0 0 0 0 0 0 0 0

2. Riturn on Cotton Stock 0 0 0 0 0 0 0 0 0 0

3. IntiTNt 238 274 263 236 636 633 1101 1148 1106 1064

4. Book MPKiition 114 134 134 134 330 330 606 606 606 606

3. Tax Mciciition 114 134 134 134 330 330 606 606 606 606

i. Incou Tixn 0 0 0 0 0 0 0 0 0 0

7. SifirriP Tixii 0 0 0 0 0 0 0 0 0 0

8. Propirty Tax 0 0 0 0 0 0 0 0 0 0

0. Inturanci 17 20 20 20 40 40 01 01 01 01
»»»» ■ ■■1 «««•« ««««

Sub- Total 360 420 420 410 1033 1012 1888 1846 1803 1761

E. Opiriting Expmtit - 4t000/yr

1. Riplicitint Elictricity 187 228 246 272 366 304 026 006 1070 1131

2. QbH Labor 63 60 73 80 86 03 100 107 US 124

3. QU Kitiriili 48 60 64 60 136 168 206 310 343 368

4. Pulping Cott 23 32 34 37 72 77 210 226 243 261

3. Stun Cott 14 41 41 42 0 0 0 0 0 0

Sub- Total 336 430 460 SOO 681 732 1332 1647 1771 1004

F. Broil RKiipti Tax-llOOO/yr 60 82 82 82 170 178 341 330 337 333

8. RiguirtP Rivinun- ilOOOZyr 774 041 061 002 1803 1021 3762 3832 3011 4000

H. Unit Cott of Hut - 4/HBtu
1. FixtP Expintit 43.13 42.06 42.80 42.83 44.08 43.00 43.71 43.63 43.34 43.46

2. RiplaciNnt Elictricity 41.30 41.38 41.60 41.88 41.44 41.33 41.82 41.06 42.10 42.26

3. Operating Exptnut 41.27 41.30 41.48 41.37 41.24 41.33 41.10 41.28 41.38 41.48

4. Broil RKiipti Tax 40.30 40.37 40.36 40.37 40.71 40.70 40.67 40.67 40.66 40.66

3. Riinviitiint Funp 40.73 40.72 40.74 40.76 40.83 40.84 40.82 40.84 40.86 40.88
«««**« «««•«« «*«««« .*«««»

20-IIOV-84 47.33 47.22 47.37 47.60 48.30 48.42 48.21 48.37 48.34 48.73
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ECONOMIC ANALYSIS OF DISTRICT HEATING

JAMESTOWN, NEW YORK A-19
CASE 5

Start ot Evaluation tSBS Econosic Factors

Unit Costs 1984 Escalation Preferred Stock Ratio 0 Book Life ■■ Yrs 30

Return on Preferred Stock - X 0 IncoM Tax Rate - X 0

ElKtricity - t/Bllh 30 7.S Cosson Stock Ratio 0 Tax Credit - X 0

Pusping Pomr-t/RHh 30 7.S Return on Cowon Stock - X 0 Tax Life - Yrs 30

OIN Labor -*/NanYr 30,000 7.5 Debt Ratio 1 Accel. Tax Deprec. 0

ObR Haterials -I Cost — 7.5 Debt Cost - X 7 Insurance Rate - X 0.5

Property Taxes - X 0 2.5 Heighted Cost of Capital - X 7 Gross Receipts Tax-X 5

Steas - t/1000 Lbs 2.07 I

Year 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004

A. Annual fluantities
1. District Heat - RBtu/yr 508917 508917 508917 508917 508917 508917 508917 508917 508917 508917

2. Electricity Loss - RHh/yr 16568 16568 16568 16568 16568 16568 16568 16568 16568 16568

3. Pusping Energy - Ksb/yr 4221 4221 4221 4221 4221 4221 4221 4221 4221 4221

4. Stiai - 1000 Lbs/yr 0 0 0 0 0 0 0 0 0 0

S. out Labor - Han Yr/yr 2 2 2 2 2 2 2 2 2 2

6. DU Haterial-t year's Inv 1.40X 1.401 1.401 1.401 1.40X 1.40X 1.40X 1.40X 1.40X 1.40X

D. Unit Costs
1. Replacesent Elec. - b/Hltti H.bl 80.27 86.29 92.76 99.71 107.19 115.23 123.87 133.17 143.15

2. Pusping Electricity-b/HHh IAA1. 71.45 76.81 82.57 88.77 95.42 102.58 110.27 118.54 127.44

3. OU Labor - tlOOO/HanYr bb 71 77 83 89 95 103 no 119 127

4. Steu - 4/1000 Lbs 2.31 2.33 2.36 2.38 2.40 2.43 2.45 2.48 2.50 2.53

C. Investsents - tlOOO 0 0 0 0 0 0 0 0 0 0

D. Annual Carrying Charges-4100
1. Return on Preferred Stock 0 0 0 0 0 0 0 0 0 0

2. Return on Cosson Stock 0 0 0 0 0 0 0 0 0 0

3. Interest 1021 979 936 894 851 809 766 724 682 639

4. Book Depreciation 606 606 606 606 606 606 606 606 606 606

S. Tax Depreciation 606 606 606 606 606 606 606 606 606 606

6. Incose Taxes 0 0 0 0 0 0 0 0 0 0

7. Deferred Taxes 0 0 0 0 0 0 0 0 0 0

8. Property Tax 0 0 0 0 0 0 0 0 0 0

9. Insurance 91 91 91 91 91 91 91 91 91 91
.M. «M. .... ....

Sub- Total 1718 1676 1633 1591 1549 1506 1464 1421 1379 1336

E. Operating Expenses - 41000/

1. Replacewnt Electricity 1237 1330 1430 1537 1652 1776 1909 2052 2206 2372

2. OU Labor 133 143 154 165 178 191 205 221 237 255

3. OU Haterials 396 426 457 492 529 568 611 657 706 759

4. Pusping Cost 281 302 324 349 375 403 433 465 SOO 538

5. Steas Cost 0 0 0 0 0 0 0 0 0 0
«««« «««« .... .... .... .... .... ....

Sub- Total 2046 2200 2365 2542 2733 2938 3158 3395 3650 3923

F, Gross Receipts Tax-4t000/yr 334 334 334 334 336 338 341 344 349 354

S. Required Revenues- 41000/yr 4099 4209 4332 4468 4617 4782 4962 5161 5377 5614

H. Unit Cost of Heat - 4/HBtu
1. Fixed Expenses 43.38 43.29 43.21 43.13 43.04 42.96 42.88 42.79 42.71 42.63

2. Replacesent Electricity 42.43 42.61 42.81 43.02 43.25 43.49 43.75 44.03 44.34 44.66
3. Operating Expenses 41.59 41.71 41.84 41.98 42.12 42.28 42.45 42.64 42.84 43.05

4. Gross Receipts Tax 40.66 40.66 40.66 40.66 40.66 40.66 40.67 40.68 40.69 40.70
5. Reinvestsent Fund 40.90 40.92 40.95 40.98 41.01 41.05 41.09 41.13 41.18 41.23

awa,*** ...... ...... ...... ...... ......

20-HOV-B4 48.95 49.19 49.46 49.75 410.08 410.44 410.83 411.27 411.74 412.26
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CITY OF JAMESTOWN

MUNICIPAL HEATING SYSTEM A-20

OPERATING STATEMENT

Ytir 1983 1986 1987 1988 1989 1990 1991 1992 1993 1994
0PERAT1N6 INCQK

Optrating Rtvtnun - Htat 
RiinvHttmt Fund Rivenuii

Total Operating Rivinun

77AU5 
860U

8601&1

941433
104606

1046061

961339
106813

1068134

991843
110203

1102048'

1894882
210342
2103424

1920967
213441
2134407

3761548 
417950
4179498

3831398 
428301
4259899

3910698
437090
4347788

3999528 
446959
4446487

OPERATIN6 EXPENSES 

Production 247312 319831 341169 372000 429171 461339 999007 1073932 1154477 1241063
Transiisaiofl Distribution nw 90128 96888 104133 144374 133202 293630 315652 339326 364776
Cust. Accounting/CollKtinp hin 6636 7136 7692 8269 8889 9536 10273 11043 11872
Adnioistrativn and Etniral 4992 3367 3769 6202 6667 7167 7705 8282 8904
DaprKiation 113346 134427 134427 134427 329327 329527 606266 606266 606266 606266
Contributions in Lieu of Tax 69306 82137 81824 81996 179461 177565 341141 338703 336696 335152*««« ..M
Total Operatidj Expenses 318666 638193 666830 706040 1097004 1139208 2236767 2352531 2456091 2568031••M ...»

NET HEATINS OPERATINS INCOIC 341493 40786B 401323 396008 1008421 995199 1922731 1907368 1891697 1878456
OTHER INCONE 0 0 0 0 0 0 0 0 0 0«««« »»»» ..M.
6R0SS INCONE 341493 407868 401323 396008 1008421 993199 1922731 1907368 1891697 1878456
INCONE OEDXTIONS

Interest on Loop Tern Debt 238447 274348 264938 233328 653829 632762 1190847 1148408 1105969 1063531«««« »»»« «... ....
NET INCONE 4103,048 4133,320 4136,383 4140,480 4332,392 4362,437 4731,884 4758,960 4785,728 4814,925
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ECONOMIC ANALYSIS OF DISTRICT HEATING 
IN 

JANESTOMN, NEW YORK A-21

ANNUAL CARRYINS CHAR6E8

InvntMMt far Phau 1 Econocic Futori

Initial Oparatioa IfIS ProfarraO Stock Ratio 0 look Ufo - Yri 30

Cott Suit tSM Rctnrn n ProforraO Stock - X 0 Incon Tu Rata» - X 0

Capital Colt * «10M Conn Stock Ratio 0 Tu CraOit - X 0

MHt Sovci 433 Rotorn n Cooon Stnk - X 0 Tu Ufa - Tro 30

Pipini 2S3I Scot Ratio 1 OccalarataO Tu lapraciatin 0

Total 3tft Boot Cnt - 1 4.75 Proparty Tu - X 0

Eicalatioa - tlOM toz NoiyktaO Cnt of Capital - X 4.75 Intoratca Rata - X 0.5

AFK - tlMO 157
Total Gott - tlOM 3450
Start of Evaluatioa 1985

im ino 1417 1411 1414 1440 1441 1442 1443 1444

RiMinini look Valto 3450 3335 3220 3105 2440 2175 2700 2045 2530 2415

Rotorn oo PrtforroR Stxk 0 0 0 0 0 0 0 0 0 0

Rotorn ot Cocoon Stock 0 0 0 0 0 0 0 0 0 0

Intorott 330 325 314 303 242 210 204 251 247 235

look loprociatioo 115 115 115 115 115 115 115 115 115 115

Tai lopriciatian 115 115 115 115 115 115 115 115 115 115

Incooo Tun 0 0 0 0 0 0 0 0 . 0 0

BoforroR Tun 0 0 0 0 0 0 0 0 0 0

Proporty Tu 0 0 0 0 0 0 0 0 0 0

Inwruu 17 17 17 17 17 17 17 17 17 17

Annoal Carryiny ChirpM 400 457 440 435 424 413 401 340 374 301

'Inr im 1400 1447 1441 1444 2000 2001 2002 2003 2004

Ronainina look Vain 2300 2115 2070 1455 IMO 1725 1010 1445 1310 1205

Rotorn on PrtftrriR Stock 0 0 0 0 0 0 0 0 0 0

Rotorn ot Coonon Stock 0 0 0 0 0 0 0 0 0 0

Intornt 224 213 202 141 174 101 157 140 135 123

look Soprociation 115 115 Its 115 115 115 115 115 115 115

Tu Soprociation 115 115 115 115 115 115 115 115 115 115

Incan Tun 0 0 0 0 0 0 0 0 0 0

StforriR Tun 0 0 0 0 0 0 0 0 0 0

Proparty Tu 0 0 0 0 0 0 0 0 0 0

Intoranco 17 17 17 17 17 17 17 17 17 17

Rnnoal Carryiny Chtryat 350 345 334 323 312 300 214 271 207 250
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ECONOMIC ANALYSIS OF DISTRICT HEATINS 
IN 

JANESTOMN, NEM YORK A-22

ANNUAL CARRYINS CHARSES

InmtiMt for hoM 2 Ecoaoaic Factor*

Initial dHrttioa
Coat iMio
Capital Coat - <ttM

HMt Soarca
Flpinp
Total

Eacalatioa - tlOW
HFK - tlOM
Total Coat - NON 
Start of Evalaatiaa

Ifik 
iVM

137 
IN 
331
33 
2» 

U* 
ITIS

Frafarral Stuk Ratio 
Ratora oa Frafarral Itxk * I 
Caaaaa Stock Ratio 
Ratara oa Coaaoa Stock * I 
Salt Ratio

9 
9 
9 
9 
I 

9.n 
9.n

Sank Ufa - Yra
Incoaa Tu Rata - I
Ta* Crakit - X 
Tu Ufa - Yra 
Rccalaratak Tu laprKiatioo 
Fraparty Tu - X 
laaaroK* Rata - X

3k 
k 
k 

3k 
k 
k 

k.S
Salt Coat - 1 
RoipktaR Caat of Capital - X

Taar ISIS IVM ivr ifm tVN INI IVR IVR IN4

taaaiaiai look Valaa 1 kI4 klS SR S7I SSk S2V SM 41k 443
Saturn oa FrtfarraS Start • I • s k k k k k k
Sotura oa Caaaaa Stock I I 1 I k k k k k k
IntwHt I k2 kk SI Sk S4 32 N 47 43
look lapraclatioa I 21 21 21 21 21 21 21 21 21
Tu laprociatioa » 21 21 21 21 21 21 21 21 21
Incoaa Tuh 1 0 1 • k k k k k k
lafarraS Tum « I 0 k k k k k k
Froprty Taa 9 I I k k k k k k k
Inaaraaca I I 3 3 3 3 3 3 3 3

Snnual Carryiaf Qtarfta 0 Ik 14 12 M 71 7k 74 72 19

Taar INS INk IN7 INI INV 2kkk 2kkl 2kR 2kkS 2kk4

Raoainlai look Valaa M4 423 4k2 311 Skk 331 317 2N 273 234
Satori^oa FrtfarrH Stock I I k k k k k k k k
Roturiraa Caaaoo Stxk I 0 k k k k k k k k
Intarnt 43 41 3V I! 33 33 31 2V 27 23
look Oopraclatloa 21 21 21 21 21 21 21 21 21 21
Tu lapraciatioo 21 21 21 21 21 21 21 21 21 21
Incoaa Tua* I I k k k k k k k k
laforr*k Tum 0 » k k k k k k k k
Froparty Tu « I k k k k k k k k
laaaranca 3 3 3 3 3 3 3 3 3 I

Saaaal Carrylap CkarpH U kk k3 kl SV 37 33 S3 31 4V
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ECONOMIC ANALYSIS OF DISTRICT HEATINS 
IN 

JAMESTOWN, NEN YORK
A-23 

ANNUAL CARRYINS CHARGES

InmtNit for Pkiu J Ecoaoaic Factor*

Initial OpiratiOB IW PrafirraP StKk Ratio 0 look Lift - Yri1 30
Coat luia im Raturn n PrafarraP StKk * X 0 iKOH Tu Roto - X 0
Capital Cott - MMO Conan StKk Ratio 0 Tu CraOlt - X 0

Hnt Sotrca 2473 Rotarn n Coaan StKk * X 0 Tai Ufa - Yri 30
FiplM 1711 Mt Ratio 1 RccalvataO Tu MrKtatin 0
Total 4212 Mt Coat - X 4.79 PrapKty Tu - X 0

Eacalatioa - «10M im NoiiktoP Cnt of Capital - X 4.79 laturaKa Rata - X 0.9
me - tioM 264
Total Cott - tlOM S42I
Start of Evaluatioa 14SS

Inr 14tS 1416 14r 14M 1404 1440 1441 1442 1443 1444

RaatlaiBi laak Malta • I 0 0 9420 9730 9933 9339 9137 4440
Ratiira oa FrtfarraS StKk I I 0 0 0 0 0 0 0 0
Xatora aa Coaaaa StKk 1 I 0 0 0 0 0 0 0 0
IntarMt I « 0 0 970 994 934 920 901 402
look laprKittlM « 0 0 0 140 140 140 140 140 140
Tai ItfrKlatiM I I 0 0 140 140 140 140 140 140
locoaa Tuat « 0 0 0 0 0 0 0 0 0
Dtfarrtt Taitt I 0 0 0 0 0 0 0 0
Fraparty Tu 1 0 0 0 0 0 0 0 0 0
lauraKO I I 0 0 30 30 30 30 30 30

Paaaal Carryinp Chariot I 0 0 0 009 706 767 747 720 704

Yair 1449 1446 1447 1441 1444 2000 2001 2002 2003 2004

Raaaiaini look ValM 4742 4949 4347 4144 3492 3794 3997 3394 3161 2464
Ratirn m PrtfarrtS StKk I » 0 0 0 0 0 0 0 0
Rotirn oa Coaaaa StKk I 0 0 0 0 0 0 0 0 0
Intirott 462 443 424 409 309 366 347 320 300 204
Book loprKiatlM 141 14S 140 140 140 140 140 140 140 148
Tai BopTKiatin 141 141 140 140 140 140 140 140 140 148
Ikom Tun 9 0 0 0 0 0 0 0 0 0
OofarriS Tun 0 » 0 0 0 0 0 0 0 0
Proparty Tu 0 0 0 0 0 0 0 0 0 0
InnraKi 3» 30 30 30 30 30 30 30 30 30

lontl Carryiap Charpn 640 670 691 632 613 943 974 999 939 916
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ECONOMIC ANALYSIS OF DISTRICT HEATING 
IN 

JAHESTOHN, NEW YORK A-24

ANNUAL CARRYING CHARGES

Inmtmt far niu EcoMMic F«tor»

hltlal OfirtUM 
Cost lull
Ca*it*L Cnt * tlOM

Hut Sovru
Rlpln*
Total

EKilitiN - ttOM
DFK - tlOM
Total Coot - SION 
Start o< Evaloatioo

IWl 
IfW

0 
3330 
3330 
;ifk 
312 

MN 
ins

FraOarrN StKk Ratio 
Ratara oa FraOarrN StKk - X 
Coaaaa StKk Ratio 

Ratara m Caaaon StKk - X 
lakt Ratio 
Dakt Coat - X

0 
0 
0 
0 
1 

0.73 
0.73

look Ufa - Yrv 
iKOM Tai Rate - X 
Tu CrNlt - X 
Tu UOe - Yrv 
OccelKated Tu leprKlatlw 
Fraperty Tu * X 
InvvraKO Rata - X

30 
0 
0 

30 
0 
0 

0.3laisktN CMt o< Capital - X

tnr ins ino l«7 ins 1010 1000 1001 1002 1003 1000

Roflainlai look Valoi 0 0 0 0 0 0 SON 1121 78N 7367

Roturn oo FrotorroO Stxk 0 0 0 0 0 0 0 0 9 0

Ratoro oo Cooaoo Stock 0 0 0 0 0 0 0 0 0 0

Intvaot 0 0 I 0 0 0 120 702 la 738

look laproclatioa 0 0 0 0 0 0 2N 2N 210 2N

Tai DoprKiatioo 0 0 0 0 1 0 2M 210 210 280

Incfloa Tum 0 0 0 0- 0 0 0 0 0 0

toTorrod Taitt 0 0 0 0 0 0 0 0 0 0

Froparty Tai 0 0 0 9 9 0 0 0 0 0

lowraaca 0 0 0 0 0 0 02 02 02 .02

Rooul Carryiop Cbir|H 0 0 0 0 9 0 1102 Ills IN7 1060

Toor ins im IW ivn 1000 20N 2N1 2N2 2003 2000

Raaalnina look Valve 7217 mt 0000 0100 3880 SON 3323 3003 0763

Rotura oa FrtTarraO StKk 0 0 0 0 0 0 0 0 0

Raturn oa Coaaoo StKk 0 0 0 0 0 0 0 0 0 0

Intaraot 710 U3 630 09 001 370 307 310 002 063

look OaprKiatlM 2N 2N 2N 2M 2N 2M 2W 2W 280 280

Tu BaprKlatlao 2N 2N 2M 210 2N 280 280 2M 280 280

Incooa Taiai 0 0 0 0 0 0 0 0 0 0

Oafarrad Tum 0 0 0 0 0 0 0 9 0 0

Fraparty Tai 0 0 0 0 0 0 0 0 0 0

Invar aKi 02 02 02 02 02 02 02 02 02 02

Rnnval Carryiny Ctiaryaa 1033 ION STS 031 023 m MO M2 810 787
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ECONOMIC ANALYSIS OF DISTRICT HEATINS 
IN 

JAMESTOMN, NEM YORK A-25

CONPOSITE ANNUAL CARRYINB CHARSES

PIMM Yur IrnntMit EcaMsic Fictori

1 INS 3«30 Preterred Stack Ratta 0 leak U<a ■■ Yrt 30
2 lYM 63* Ratara ea Preferred Stack * 1 0 laceM Tai Rata*: 0
3 im SY2I Caaan Steck Ratla 0 Tn Credit - X 0
« INI SMI Ratara n Caaaaa Stack • I 0 Tn Ufa - Tri 30

Mt Ratla 1 Rccalerated Tn lepraciatiea 0
Mt Coil - I 9.73 Preparty Tn ■ I 0
lelybted Celt e< Capital - I 9.7S laearaaca Rate - X 0.03

1w lYIS Ifik 1917 1911 1919 1990 1991 1992 1993 1994

teHiniM Bask ValM 34S0 3fkf 3133 3497 9419 91SS 17229 14419 14001 1S3B7
Ratara ea PrafarraR StKk 0 0 0 0 0 0 0 0 0 0
Ratara ea Caaaaa Steck 0 0 0 0 0 0 0 0 0 0
letvact 33k 317 374 340 92S 093 1410 1420 1340 1300
leak Daprecietiaa ns lU 134 lU 334 334 414 414 414 414
Tn lepreciitiaa ns ISk 134 134 334 334 414 414 414 414
IncaM Tuaa 9 0 0 0 0 0 0 0 0 0
Marred Tuet I 0 0 0 0 0 0 0 0 0
Preperty Tn » 0 0 0 0 0 0 0 0 0
Intar aace 17 21 21 20 so SO 92 92 92 92

Rnauil Cirrylai ChirBet w 344 sse S17 1309 im 2314 2324 2244 2204

Yair tm IfN 1997 1991 1999 2000 2001 2002 2003 2004

Reaaininy leak Vtlae 14773 141Sf 13S4S 12931 12317 11703 11009 10473 98*1 9247
Return ea PrefarreR Stxk « 0 9 0 0 0 0 0 0 0
Retarn ea Ceaaen Steck 1 0 0 0 0 0 0 0 0 0
Inter nt 1440 1311 1321 1241 1201 1141 INI 1021 941 902
leek lapFKiatiea kl4 kl4 414 414 414 414 414 414 414 414
Tn Beyreciatiaa kl4 414 414 414 414 414 414 414 414 414
Inceaa Tuaa 0 0 0 0 0 0 0 0 0 0

Marred Tun 0 0 0 0 0 0 0 0 0 0
Preperty Tn 0 0 0 0 0 0 0 0 0 0
Iniuraece Y2 Y2 92 92 92 92 92 92 92 92

Rnaaal Carrylay tkaryei 2147 2N7 2027 1947 1907 1947 ITn 1727 144B 1400
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ECONOMIC ANALYSIS OF DISTRICT HEATING

JAMESTOWN, NEW YORK A-26

CASE b

Start of EvaUatioa ins Ecoaoaic Factors

IMt Coiti IfM EKalatioa FroforroO Stxk Ratio 
Rotva aa FroforroO Stock - X

0 
0

look Lifa - Yrs 
lacoaa Tax Rato * X

30 
0

Oictrtclty - t/IM w 7.S Coaaoo StKk Ratio 0 Tax CroOit - X 0

Fuifias Faaar-S/M JO 7.9 Ratora oa Caaaoa Stack - X 0 Tax Ufa - In 30

OW Labor -l/HaaYr 30,000 7.9 Balt Ratio 1 Iccol. Tax Doftoc. 0

DM Natariali -X Coat 7.9 Mt Cost * X 1.79 Insaraaco Rato * X 0.9

FroForty Taxao - I 
Stoaa - t/lOM Lto

0 
2.07

2.9
1

HoisktoO Cost CsFital - I i.n Rross RacaiFts Tn-X 9

Yaar lYIS im 1187 im tm IM IWl W12 IW IW

*. Auul Baaatitin
1. Bistrict Mt * ISti/yr 117308 144828 144828 144828 293414 293414 908817 908817 908817 308817

2. Elactricity Loss - HMZyr 9781 4988 4988 4988 8294 8294 14948 14948 14948 14348

3. FoaFioR Eariy ■ M/yr 723 821 821 821 un un 4221 4221 4221 4221

4. Stoaa - tOOO LbsZyr 4928 18304 18304 18304 0 0 0 0 4 0

9. OM Lakor > tmlrlr 2 2 2 2 2 2 2 2 2 2

i. BM Hatvial'X yov’s lav 1.401 1.40X 1.40X 1.40S 1.40X I.40X I.40X 1.40X 1.40X I.40X

1. Bait Costs
1. RoFlacsaaat Else. - ttlKb 32.29 34.47 37.27 41.27 44.34 47.48 99.81 40.10 44.41 48.44

2. FoaFiao Elactricity-OZHBk 32.29 34.47 37.27 40.04 43.07 44.30 48.n 93.90 37.32 41.83

3. OkN Lakor - SlOOOZNaaYr 32 39 37 40 43 44 90 34 38 42

4. Stoaa - 4/1000 Lbs 2.08 2.11 2.13 2.19 2.18 2.20 2.22 2.24 2.24 2.28

C. tsvMtaaats - 41000 3490
0. Raaul Carryiai Cbar|as-4IOOOZyr

434 0 0 3828 0 8408 0 0 0

1. Rotors 00 FroforroO Stock 0 0 0 0 0 0 0 0 0 0

2. Rotors so Coaaoa Stxk 0 0 0 0 0 0 0 0 0 0

3. latorost 334 3r 374 340 829 883 1480 1420 1340 1300

4. Mk BoFTKiatioa 119 134 134 lU 334 334 414 414 414 414

9. Tax loFrociatloa 119 134 134 134 334 334 414 414 414 414

i. lacoaa Tuh 0 0 0 0 0 0 0 0 0 0

7. BofirraO Tain 0 0 0 0 0 0 0 0 0 0

8. Froyorty Tax 0 0 0 0 0 0 0 0 0 0

f. lasaraaco U 20 20 20 90 90 82 82 82 82

Sob* Total 448 944 930 917 1308 1274 2384 2324 2244 2204

E. OForatlsR ExFoasas - FlOOOZyr
1. RoFlacaaaat Elactricity 187 228 244 272 344 384 824 884 1070 1131

2. OM Labor 49 48 79 BO 84 83 100 107 113 124

3. BM Matorials 4B 41 49 70 198 170 300 323 347 373

4. FoaFisR Cost 23 32 34 37 72 n 210 224 243 241

9. Stou Cost 14 41 41 42 0 0 0 0 0 0

Sob- Total 334 431 441 901 483 734 1934 1431 1773 1808

F. Brass RacaiFts Tax*41000Zyr 79 88 88 88 184 182 348 343 342 340

6. RoRoirrt Rovosoas* flOOOZyr 880 1043 1078 1109 2184 2202 4281 4342 4404 4474

H. Bait Cost of Hast - 4/nto
1. FixaO ExFonsos 43.88 43.79 43.44 43.97 49.14 49.03 44.48 44.97 44.49 44.34

2. RoFlacaaaat ElKtricity 41.98 41.98 41.48 41.88 41.44 41.99 41.82 41.84 42.10 42.24

3. OFWstisR Exfossos 41.28 41.40 41.48 41.98 41.29 41.34 41.20 41.28 41.38 41.48

4. Brass RacaiFts Tu 40.44 40.41 40.41 40.41 40.77 40.74 40.72 40.72 40.71 40.71

9. Roisvostaaat FaaO 40.83 40.B2 40.83 40.89 40.84 40.87 40.84 40.83 40.84 40.88
■ w w ■■■■■■ ■■■■■■ ■■■■■I »»»»■«■ ■■■■■»

21-B0V-B4 48.33 48.19 48.27 48.48 48.98 48.49 48.37 48.48 48.41 48.n
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ECONOMIC ANALYSIS OF DISTRICT HEATINS

JAMESTOWN, NEW YORK A-27

CASE 6

Start of Eviluatioa IfOS Econoaic Factori

Unit Conti 1914 Eicalatioi FrHirrrt StKk Ratio i Book Ufa - Yri 30

Riturn 00 PrifirriO StKk -1 0 IncoM Tu Rato - X 0

ElKtricity - */Mh 39 l.i Cooaon Stxk Ratio 0 Tu CroOit - X 0

PttipiRS EoNir-*/Mk 30 7.S Riturn M Comm StKk - I 0 Tu Life - Yri 30

OU Latar -n/HanYr 30,090 7.5 Ortt Ratio 1 Accel. Tu OeerK. 0

OU Ratiriali -I Cost 7.5 Brtt CMt - I 9.75 InnraKO Rate - X 9.5

Prepirty TaiM - X 
Stiaa - taw Lki

0 
2.07

2.5
1

NiioktiO Coat of Ca»ital - X i.n Broil RKiipti Tu-X 5

Year 1995 1994 1997 1999 1999 2000 2001 2002 2003 2004

A. Aomal OuutitiH
1. Blitrict Heat * ntu/yr 506917 509917 506917 506917 309917 306917 309917 509917 506917 506917

2. Electricity Leu - NkZyr 1A5U 14549 14546 14SU 14549 14349 14549 14549 14546 14548

3. hiaiiot Enargy - Heb/yr 4221 4221 4221 4221 4221 4221 4221 4221 4221 4221

4. Steu - 1009 Lbi/yr 0 0 0 0 0 0 0 0 0 0

5. OU LabK - 2 2 2 2 2 2 2 2 2 2

i. OU Haterial*X year'i lev 1.40X 1.40X 1.40X 1.401 1.40X 1.4OX 1.401 1.40X 1.401 1.401

B. Unit Coiti
1. Replacaaeat EIk. - 74.47 90.27 64.29 92.74 99.71 107.19 113.23 123.97 133.17 143.13

2. PoaBino ElKtricity-t/HHh 44.47 71.45 74.91 92.57 B8.n 93.42 102.39 110.27 119.54 127.44

3. OU LabK - tlOOO/HuYr 44 n V 93 99 95 103 no 119 127

4. Steaa - tnVM Lbi 2.31 2.33 2.34 2.39 2.43 2.43 2.49 2.30 2.33

C. InvMtaMti - 41000 0 0 0 0 0 0 0 0 0

B. Aaoual Cvrylio Cbuoai-OlOO
1. Return m Prefuretf StKk 0 0 0 0 0 0 0 0 0 0

2. Retvn on CoaaM StKk 0 0 0 0 0 0 0 0 0 0

3. lOtKOlt 1440 1391 1321 1241 1201 1141 1091 1021 941 902

4. Book Oeoreclatiu 414 414 414 414 414 414 414 414 414 414

5. Tu BeorKiatiM 414 414 414 414 414 414 . 414 414 414 414

k, IncoM Tuh 0 0 0 0 0 0 0 0 0

7. OefKreO Tuei 0 0 0 0 0 0 0 0 0 0

S. ProyKty Tu 0 0 0 0 0 0 0 0 0 0

9. Inuruce 92 92 92 92 92 92 92 92 92 92
■ ■■■ ■u— »■■■ ■ ■■■ ■»»» • ■■■

Sub- Total 2147 2097 wa 1947 1907 1947 1797 1727 1449 1408

E. OpKating EipNiai * 41000/
1. Reolaceeent ElKtricity 1237 1330 1430 1537 1432 1909 2052 2204 237Z

2. OU LabK 133 143 154 145 179 191 203 221 237 255

3. OU HatKiali 401 431 443 496 335 574 419 445 715 749

4. Puaylng Coit 291 302 324 349 373 403 433 445 500 538

5. Steaa Coat 0 0 0 0 0 0 0 0 0 0
■■■■ ■■■» >>«««

Suh* Total 2051 2205 2371 2349 nw 2945 3144 3403 3459 3933

F. Broil RKiiyti Tu-41004/yr 33B 354 355 333 334 357 339 341 345 370

B. ReouireO Revenuei- tlOOO/yr 4554 4449 4733 4671 3002 3149 5312 5492 5491 5910

H. Unit Colt of Heat - 4/HBtu
1. Fixed Expiflui 44.22 44.10 43.99 43.94 43.73 43.43 43.51 43.39 43.29 43.14

2. Replaceaait ElKtricity 42.43 42.41 42. Bl 43.02 43.23 43.49 43.75 44.03 44.34 44.44

3. OpKatino Eipeniei 41.40 41.72 41.85 41.99 42.14 42.30 42.47 42.45 42.85 43.07

k. Broil RKiiiti Tu 40.70 40.70 40.70 40.70 w.n 40.70 40.70 40.71 40.72 40.73

5. ReinvHtnent Fuad 41.00 41.02 41.04 41.04 41.09 41.13 41.14 41.20 41.25 41.29
■■■■■■ »■■■■■■ ■■■■■■ ■■■■■*

2t-Hoe-B4 49.95 410.15 410.39 410.43 410.92 411.24 411.40 411.99 412.43 412.90
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CITY OF JAMESTOWN
A-28MUNICIPAL HEATING SYSTEM

OPERATINS STATEMENT

Inr ITSS USA IW 1081 1080 1000 1001 1002 1003 100*

OKMTIM INCOME
**03322 
*80**l

**7*320 
*07*2*

Oparitinf Nrawm • Hut 
RtinmtiMt FwE RavnaM

STTSl 
T7783

t0A3t23 
list*!

lOTSm 
urns

llOSOW
122803

218A020 
2*2073

2202283 
2**S33

*200303 
*7*010

*3*2*77 
*82782

Total ORoratiRR RtvaoMt 9773W IISIIAA 110S020 1228380 2*2000* 2**711* *7*7*1* *823230 4803183 *0710**

DMERRTINe EXPOSES
Productio# MTHO 320110 3*1*AS 372322 *2031* U1730 000*0* 107*3*2 113*030 12*1330
TraaMiition SUtrikotioa 77S15 00S03 97291 10*388 l**8*0 10702 20*1*8 31*231 3300*8 3*3***
Cott. RccDontiRR/CollittiRi *192 AASA 713A 7A02 82A0 8880 033* 10273 110*3 11872
MaiRiatratlva and Stnaral RM* *W2 33A7 37A0 A202 Ml 71*7 7703 8282 800*
BoRraciation lUMA 13AMS 13Al*3 13A1*3 333733 333733 *1*007 *1*007 *1*007 *1*007
CootritatioM la Uaa at Tu 747S0 88*20 87887 87832 t0**M 1020*0 3*8300 3*302* 3*2083 330*00

Total ORaratlRR EiRaaaaa S2A1M A*AS33 A7S312 71*3AA 111702A 113878* 2202703 2387*03 2*00303 2*0130*

NET NEATINS OPERATINS INCOME *SlttA S3**33 S23A00 31*01* 131107B 1288332 2*7*712 2*37*3* 2*02878 2370330

OTHER INCOME 0 0 0 0 0 0 0 0 0 0

SROSS INCOME 431IU S3**33 S23A0S 31*01* 1311078 1288332 2*7*712 2*37*3* 2*02878 2370330

INCOME OEBUCTIONS
iRtaraat oa Lorr Tira Mt ^31^3 3r007 373733 3A0*S0 0231*0 802*01 1*70830 1*10003 13*0127 13002*2

■■■■ ■ ■■■

NET INCOME RIIS,003 01*7,*2A 01*0,073 *133,333 *3BA,83* 0303,732 070*,833 0*17,**3 <8*2,731 <870,288



APPENDIX B

END USER CASH FLOW PROTECTIONS
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JAMESTOWN DISTRICT HEATIMO

COST COHPARISON FOR: BOY'S CLUB

CASE: t

PRESENT YEAR: 1984

HOOKUP YEAR: H85

TOTAL CONVERSION COST (PRESENT YEAR): 125,300

ESCALATION RATE; 6.S0I 

TOTAL CONVERSION COST (HOOKUP YEAR): *26,945 

PERCENT FINANCED: BOX

CASH INVESTNENT; *5,389 

TERN OF LOAN (YEARS): IS

INTEREST RATE: 9.00X

ANNUAL PAYHENT; *2,674 

TAI RATE; OX

YEARS OF DEPRECIATION: 0

ACCELERATED DEPRECIATION? (1=YES,0=N0): 0

POTENTIAL END USE ENER6Y SAVIN6S FRON CONVERSION: SX

ESTIMATED CURRENT BOILER EFFICIENCY: 60.OX

HEATIN6 EDUIPNENT TYPE; SAS BOILER

-------------CUrrEHT annual Fua USE--------------------------
PRINARY BACKUP BACKUP TOTAL

FUEL TYPE: SAS

CONSUNPTION (MILLION BTU): <237 4237

ESTINATED DH CONSUNPTION (MILLION BTU): 2330

CURRENT FUEL RATE (*/NILLION BTU); 5.68

FUa ESCALATION RATE: 7.S0X

PAYBACK (NO FINANCIN6) IN YEAR: 1987

YEAR

CURRENT

FUEL

RATE

*/HNBTU

DH 

FUEL 

RATE 

*/HHBTU

CURRENT 

ENERSY 

COSTS

I----------------DISTRICT HEATING------------------1

TAI 

EFFECTS

(*)

DISTRICT

HEATING CUMULATIVE

ENERGY 

COST 

SAVINGS 

(*)

ENERGY

COSTS

CONVERSION 

ANORTUATION TOTAL

COSTS

SAVINGS

(*)

SAVINGS

(*)PRINC. INTER.

1985 6.11 6.58 25871 15334 6123 1940 23397 0 2474 2474 10537

1986 6.56 6.73 27811 15683 800 1874 18357 0 9454 11928 12128

1987 7.06 6.89 29897 16056 872 1802 18730 0 11167 23095 13841

1988 7.59 7.14 32140 16639 951 1723 19313 o’ 12827 35922 15501

1989 8.15 7.34 34550 17105 1036 1638 19779 0 14771 50693 17445

1990 8.77 7.57 37141 17641 1130 1545 20315 0 16826 67520 19501

1991 9.42 8.07 39927 18806 1231 1443 21480 0 18447 85967 21121

1992 10.13 8.36 42921 19482 1342 1332 22156 0 20766 106732 23440

1993 10.89 8.68 46141 20227 1463 1211 22902 0 23239 129971 25913

1994 11.71 9.03 49601 21043 1595 1080 23717 0 25884 155855 28558

1995 12.58 9.41 53321 21929 1738 936 24603 0 28718 184573 31393

1996 13.53 9.82 57320 22884 1894 780 25558 0 31762 216336 34436

1997 14.54 10.28 61619 23956 2065 609 26630 0 34989 251325 37663

1998 15.63 10.77 66241 25098 2251 423 27772 0 38469 289793 41143

1999 16.81 11.3 71209 26333 2453 221 29007 0 42202 331995 44876

2000 18.07 11.88 76549 27685 0 0 27685 0 48865 380860 48865

2001 19.42 12.51 82291 29153 0 0 29153 0 53138 433998 53138

2002 20.88 13.18 88462 30714 0 0 30714 0 57748 491747 57748

2003 22.44 13.92 95097 32438 0 0 32438 0 62659 554405 62659

2004 24.13 14.72 102229 34303 0 0 34303 0 67927 622332 67927

PAYBACK (NITH FINAICINS) IN YEAR: 1987
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JAMESTOWN DISTRICT HEATINQ

COST COflPARlSON FOR: NY'S CLUB

CASE: 2

PRESENT YEAR; 1984

HOOKUP YEAR: 198!

TOTAL CONVERSION COST (PRESENT YEAR): 425,300

ESCALATION RATE: &.S01 

TOTAL CONVERSION COST (HOOKUP YEAR); 426,945

PERCENT FINANCED; BOI

CASH INVESTNENT: 45,389 

TERN OF LOAN (YEARS): IS

INTEREST RATE: 9.001

ANNUAL PAYNENT: 42,674 

TAX RATE: 01

YEARS OF DEPRECIATION: 0

ACCELERATED DEPRECIATION? <l’YES,0=N0): 0

POTENTIAL END USE ENERGY SAVINGS FRDN CONVERSION: 51

ESTINATEO CURRENT BOILER EFFICIENCY; 60.01

HEATING EBUIPNENT TYPE: GAS BOILER

-------------current annual fuel use-------------
PRIMARY BACKUP BACKUP TOTAL

FUa TYPE: GAS

CONSIBIPTIDN (NIUION BTU); 4237 4237

ESTIMATED DM CONSUMPTION (MILLION BTU): 2330

CURRENT FUEL RATE (4/HILLlDN BTU); 5.68

FUEL ESCALATION RATE: 7.501

CURRENT DM I----------------DISTRICT HEATING------------------1 DISTRICT ENERGY

FUa FUa CURRENT CONVERSION TAI HEATING CUMULATIVE COST

YEAR

RATE 

4/RNBTU

RATE 

4/HN8TU

ENERGY

COSTS

ENERGY

COSTS

AHORTIZATION TOTAL

COSTS

EFFECTS

(4)

SAVINGS

(4)

SAVINGS

(4)

SAVINGS

(4)PRINC. INTER.

1983 6.11 7.33 25871 17081 6123 1940 25145 0 727 727 8790

1986 6.56 7.48 27811 17431 800 1874 20105 0 7706 8433 10380

1987 7.06 7.65 29897 17827 872 1802 20501 0 9396 17829 12070

1988 7.59 7.91 32140 18433 951 1723 21107 0 11032 28861 13707

1989 8.15 8.13 34550 18946 1036 1638 21620 0 12930 41791 15604

1990 8.77 8.37 37141 19505 1130 1545 22179 0 14962 56754 17636

1991 9.42 8.9 39927 20740 1231 1443 23414 0 16513 73266 19187

1992 10.13 9.21 42921 21463 1342 1332 24137 0 18785 92051 21459

1993 10.89 9.34 46141 22232 1463 1211 24906 0 21235 113286 23909

1994 11.71 9.91 49601 23094 1595 1080 25768 0 23833 137119 26507

1995 12.58 10.32 53321 24049 1738 936 26723 0 26598 163717 29272

1996 13.53 10.76 57320 25075 1894 780 27749 0 29572 193288 32246

1997 14.54 11.24 61619 26193 2063 609 28867 0 32752 226040 35426

1998 15.63 ii.n 66241 27428 2251 423 30102 0 36138 262179 38813

1999 16.81 12.34 71209 28737 2433 221 31431 0 39778 301957 42452

2000 18.07 12.96 76549 30201 0 0 30201 0 46348 348305 46348

2001 19.42 13.63 82291 31763 0 0 31763 0 50528 398833 50528

2002 20.88 14.37 88462 33487 0 0 33487 0 54975 453808 54975

2003 22.44 15.16 95097 35328 0 0 33328 0 59769 513578 59769

2004 24.13 16.02 102229 37332 0 0 37332 0 64897 578475 64897

PAYBACK (NO FINANCING) IN YEAR: 1987

PAYBACK (NITH FINANCING) IK YEAR: 1988
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JAMESTOWN DISTRICT MEATIMO

COST CONPARISON FOR: BOY'S auB

CASE: 3

PRESENT YEAR: 1984

HOOKUP YEAR: 1985

TOTAL CONVERSION COST (PRESENT YEAR); $25,300

ESCALATION RATE: 6.S0X

TOTAL CONVERSION COST (HOOKUP YEAR): $26,945

PERCENT FINANCED: SOX

CASH INVESTRENT: $5,389

TERN OF LOAN (YEARS): 15

INTEREST RATE: 9.00X

ANNUAL PAYNENT: $2,674

TAI RATE: OX

YEARS OF DEPRECIATION: 0

ACCELERATED DEPRECIATION? (1=YES,O=NO>: 0

POTENTIAL END USE ENEREY SAVINES FROH CONVERSION: 5X

ESTIHATED CURRENT BOILER EFFICIENCY: 60. OX

HEATING EflUIPIOT TYPE: SAS BOILER
CURRENT ANNUAL FIEL USE ~

PRINARY BACKUP BACKUP TOTAL

FUEL TYPE: 6AS

CONSUHPTION (HILLION BTU): 4237 4237

ESTIHATED DH CONSUHPTION (NIUIQN BTU); 2330

CURRENT FUEL RATE ($/HIUI0N BTU): 5.68

FUEL ESCALATION RATE: 7.50X

CURRENT DH I ---------------- DISTRICT HEATING — J DISTRICT ENERSY

FUEL FUEL CURRENT CONVERSION TAI HEATING CUNULATIVE COST

RATE RATE ENER6Y ENER6Y ARMtTlIATION TOTAL EFFECTS SAVIN6S SAVINSS SAVINSS

YEAR i/NHBTU $/imBTU COSTS COSTS PRINC. INTER. COSTS ($) ($) ($) ($)

1V8S 6.11 7.33 25871 17081 6123 1940 25145 0 727 727 8790

17BE 6.56 7.22 27811 16825 BOO 1874 19499 0 8312 9039 10986

1987 7.06 7.37 29897 17175 872 1802 19849 0 10048 19087 12723

1988 7.59 7.6 32140 17711 951 1723 20385 0 11755 30842 14429

1989 8.15 7.8 34550 18in 1036 1638 20851 0 13699 44541 16373

1990 8.n B.Ol 37141 18666 1130 1545 . 21340 0 15801 60342 18475

1991 8.5 39927 19808 1231 1443 22482 0 17445 77787 20119

1992 10.13 8.7B 42921 20460 1342 1332 23135 0 19787 97574 22461

1993 10.89 9.08 46141 21160 1463 1211 23834 0 22307 119881 24981

1999 11.71 9.42 49601 21952 1595 1080 24626 0 24975 144856 27649

1995 12.58 9.79 53321 22B14 1738 936 25488 0 27833 172689 30507

1996 13.53 10.19 57320 23746 1894 780 26420 0 30900 203589 33574

ivn 14.54 10.62 61619 24748 2065 609 27422 0 34197 237785 1

1998 15.63 11.1 66241 25867 2251 423 28541 0 37700 275485 40374

1999 16.81 11.62 71209 27079 2453 221 29753 0 41456 316941 44130

2000 18.07 12.18 76549 28384 0 0 28384 0 48166 365107 48166

2001 19.42 12.79 82291 29805 0 0 29805 0 52486 417592 52486

2002 20.88 13.46 B8462 31367 0 0 31367 0 57096 474688 57096

2003 22.44 14.18 95097 33044 0 0 33044 0 62053 536741 62053

2004 24.13 14.96 102229 34862 0 0 34862 0 67367 604109 67367

PAYBACK (NO FINANCINE) IN YEAR; 19S7

PAYBACK (HITH FINANCINE) IN YEAR: IfBB
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JAMESTOWN DISTRICT HERTINO

COST COKPARISON FOR: NY'S Ulfl

CASE: *

PRESENT YEAR: 1984

HOOKUP YEAR: 1903

TOTAL CONVERSION COST (PRESENT YEAR): «S,30«

ESCALATION RATE: &.S0I 

TOTAL CONVERSION COST (HOOKUP YEAR): 926,943 

PERCENT FINANCES: SOX

CASH INVESTNENT: 93,^9 

TERN OF LOAN (YEARS): 13 

INTEREST RATE: 9.001

ANNUAL PAYHENT: 92,674 

TAI RATE: OX

YEARS OF DEPRECIATION: 0

ACCELERATED DEPRECIATION? (1>YES,O>NO): 0

POTENTIAL ENO USE ENER6Y SAVIN6S FRON CONVERSION: SX

ESTIHATES CURRENT BOILER EFFICIENCY: MM
HEATINS ESUIPNENT TYPE: SAS BOILER

---------------------- CURRENT ANNUAL FIffl. USE --------------------

CURRENT FUEL RATE (9/NIUlON BTU): S.6S

FUEL ESCALATION RATE: 7.30X

PRIHARY BACKUP BACKUP TOTAL

FIB. TYPE: 6AS

CORSUHPTION (NILLIM BTU): 4237 4237

ESTIHATES DH CONSUNPTION (NIUIQN BTU): 2330

PAYBACK (NO FINANC1N6) IN YEAR: 1987

PAYBACK (NITH FINANCINS) IN YEAR: 1988

YEAR

CURRENT

FUEL

RATE 

t/HRBTU

OH 

FUEL 

RATE 

t/HRBTU

CURRENT

ENER6Y

COSTS

I----------------district HEAT1N8------------------ 1
TAI

EFFECTS

(*)

DISTRICT

HEATINS CUMULATIVE

ENER6Y

COST 

SAVINGS

(4)

ENERGY

COSTS

CONVERSION 

AHORTIIATION TOTAL

COSTS

SAVIN6S

(4)

SAV1N6S

(*)PRINC. INTER.

1983 6.11 7.33 23871 17081 6123 1940 23143 0 m 727 8790

1986 6.36 7.22 27811 16823 BOO 1874 19499 0 8312 9039 10986

1987 7.06 7.37 29897 17175 872 1802 19849 0 10048 19087 12723

1988 7.39 7.6 32140 inii 931 1723 20385 0 11755 30842 14429

1989 8.13 8.3 34330 19342 1036 1638 22016 0 12334 43376 15208

1990 B.n 8.42 37141 19622 1130 1343 22296 0 14846 38222 17320

1991 9.42 8.72 39927 20321 1231 1443 22995 0 16932 73134 19606

1992 10.13 8.89 42921 20717 1342 1332 23391 0 19530 94684 22203

1993 10.89 9.07 46141 21136 1463 1211 23810 0 22330 117014 23004

1994 11.71 9.28 49601 21626 1595 1080 24300 0 25301 142316 27973

1993 12.38 9.32 33321 22183 1738 936 24859 0 28462 170778 31136

1996 13.33 9.n 37320 22768 1894 780 25442 0 31879 202656 34553

1997 14.34 10.06 61619 23443 2065 609 26117 0 33302 238138 38176

1998 13.63 10.38 66241 24189 2251 423 26863 0 39378 277536 42032

1999 16.81 10.73 71209 23003 2433 221 27679 0 43530 321066 46204

2000 18.07 11.12 76349 23913 0 0 23913 0 50636 371702 30636

2001 19.42 11.33 82291 26916 0 0 26916 0 33375 4270n 55373

2002 20.88 12.01 88462 27988 0 0 27988 0 60475 487332 60473

2003 22.44 12.32 93097 29176 0 0 29176 0 63921 533473 , 65921

2004 24.13 13.08 102229 30481 0 0 30481 0 71748 623222 71748
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JAMESTOWN DISTRICT HERTIMO

PAYBACK (NO PINANCIN6) IN YEAR; 19B7

COST COMPARISON FOR; BOY'S CLUB

CASE; 5

PRESENT YEAR; 1984

HOOKUP YEAR; 1985

TOTAL CONVERSION COST (PRESENT YEARl: 425,300

ESCALATION RATE: 4.501

TOTAL CONVERSION COST (HOOKUP YEARl; 424,943

PERCENT FINANCES: BOX

CASH INVESTMENT: 45,389

TERM OF LOAN (YEARS): 15

INTEREST RATE: 9.001

ANNUAL PAYMENT; 42,474

TAI RATE: OX

YEARS OF DEPRECIATION: 0

ACCELERATED DEPRECIATION? (1>YES,OMIO): 0

POTENTIAL END USE ENER6Y SAVINES FROK CONVERSION; 51

ESTIMATED CURRENT BOILER EFFICIENCY; 40.01

KATINS EDUIPMENT HPEi 6AS BOILER

------------------------- CURRENT ANNUAL FUa USE -

PRIMARY BACKUP BACKUP TOTAL

FUEL TYPE: SAS

CONSUMPTION (MILLION BTUI: 4237 4237

ESTIRATED OH CONSUMPTION (MILLION BTU); 2330

CURRENT FUEL RATE (4/MILLlON BTUI; 5.48

FUa ESCALATION RATE: 7.301

CURRENT OH BTCTOTPT HEATING - ------------1 DISTRICT ENER6Y1 UlSInlUi
Fua FUEL CUtRENT CONVERSION TAI KATINS CIMLATIVE COST

RATE RATE ENER6Y ENERGY AMORTIZATION TOTAL EFFECTS SAVIKS SAVINES SAVIKS

YEAR 4/MMBTU $/MHBTU COSTS COSTS PRINC. INTER. COSTS (4) (41 (4) (4)

IVSS 4.11 7.33 25871 17081 4123 1940 25145 0 727 727 8790

19B6 4.34 7.22 27811 14825 800 1874 19499 0 8312 9039 10984

1987 7.04 7.37 29897 17175 872 1802 19849 0 10048 19087 12723

1988 7.39 7.4 32140 17711 951 1723 20385 0 11755 30842 14429

1989 8.13 8.3 34350 19342 1034 1438 22014 0 -12534 43374 15208

1990 8.77 B.42 37141 19422 1130 1543 22294 0 14844 58222 17520

1991 9.42 8.21 39927 19132 1231 1443 21804 0 18121 74342 20795

1992 10.13 8.37 42921 19503 1342 1332 22179 0 20742 97085 23414

1993 10.89 8.34 44141 19901 1443 1211 22373 0 23545 120450 24239

1994 11.71 B.73 49401 20344 1395 1080 23018 0 24383 147233 29257

1993 12.38 8.93 33321 20837 1738 934 23331 0 29790 177023 32443

1994 13.33 9.19 3n20 21414 1894 780 24090 0 33230 210253 35904

1997 14.34 9.44 41419 22045 2043 409 24719 0 34900 247153 39574

1998 13.43 9.75 44241 22721 2251 423 25395 0 40844 287999 43520

1999 14.81 10.08 71209 23490 2453 221 24144 0 45045 333044 47719

2000 IB. 07 10.44 74549 24329 0 0 24329 0 52221 385244 52221

2001 19.42 10.83 82291 25238 0 0 23238 0 37053 442317 57053

2002 20. B8 11.27 88442 24243 0 0 24243 0 42199 504517 42199

2003 22.44 11.74 95097 27358 0 0 27338 0 47739 572254 47739

2004 24.13 12.24 102229 28570 0 0 28370 0 73459 445915 73459

PAYBACK IHITH FINANCINS) IN YEAR; lYBB
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JAMESTOWN DISTRICT HEftTING

COST COIVAAISON FOR; BOY-S CLUB

CASE: fc

PRESEMT YEAR: 1904

HOOKUP YEAR: 1985

TOTAL COHVERSIOR COST (PRESEMT YEAR!: <25,300

ESCALATION RATE: &.S0I 

TOTAL CONVERSION COST (HOOKUP YEAR): <26,945 

PERCENT FINANCED: BOX

CASH INVESTHENT: <5,309 

TERH OF LOAN (YEARS): 15

INTERKT RATE: 9.00X

ANNUAL PAYMENT: <2,674 

TAI RATE: 01

YEARS OF DEPRECIATION: 0

ACCELERATED DEPRECIATION? (1=YES,0=NO): 0

POTENTIAL END USE ENER6Y SAVINGS FROM CONVERSION: 51

ESTIHATK CURRENT BOILER EFFICIENCY: 60.01

HEATIN6 ESUIPMENT HPE: SAS BQILK

CURRENT FUEL RATE «/HILLION BTUI: 5.60

FUEL ESCALATION RATE: 7.SOX

»»»»»«■»------------ CURRENT ANNUAL FUEL USE ------------------------

PRIMARY BACKUP BACKUP TOTAL

FUEL TYPE: GAS

CONSUMPTIIM (MILLION BTU); 4237 4237

ESTIMATED DH CIRiSURPTION (MILLION BTU); 2330

YEAR

CURRENT

Fua

RATE

</HR8TU

DH

Fua

RATE

</HHBTU

CURRENT 

ENKGY 

COSTS

1905 6.11 0.33 25071

1906 6.56 0.15 27011

1907 7.06 0.27 29097

1900 7.59 0.40 32140

1909 0.15 9.50 34550

1990 o.n 9.65 37141

1991 9.42 9.37 39927

1992 10.13 9.40 42921

1993 10.09 9.61 46141

1994 11.71 9.77 49601

1995 12.50 9.95 53321

1996 13.53 10.15 57320

1997 14.54 10.30 61619

1990 15.63 10.63 66241

1999 16.01 10.92 71209

2000 10.07 11.24 76549

2001 19.42 11.6 02291

2002 20.00 11.99 00462

2003 22.44 12.43 95097

2004 24.13 12.9 102229

I----------------district heating------------------1
CONVERSION

ENKGY

COSTS

AMORTIZATION TOTAL

COSTSPRIME. INTK.

19412 6123 1940 27475

10992 300 1074 21667

19272 372 1002 21946

19761 951 1723 22436

22325 1036 1630 24999

22400 1130 1545 25162

21035 1231 1443 24510

22092 1342 1332 24766

22395 1463 1211 25069

22760 1595 1000 25442

23107 1733 936 25061

23653 1394 700 26327

24109 2065 609 26063

24772 2251 423 27446

25447 2453 221 23122

26193 0 0 26193

27032 0 0 27032

27941 0 0 27941

20966 0 0 20966

30062 0 0 30062

TAI 

EFFECTS 

«)

DISTRICT

HEATING CUMULATIVE

KKGY

COST

SAVINGS

«)

SAVINGS

«)

SAVINGS 

«)

0 -1604 -1604 6459

0 6145 4541 8819

0 7951 12492 10625

0 9704 22196 12378

0 9551 31740 12225

0 11979 43727 14653

0 15417 59144 18097

0 10156 77300 20830

0 21072 98372 23746

0 24159 122531 26834

0 27460 149991 30134

0 30993 180984 33667

0 34756 215740 37430

0 30795 254535 41469

0 43007 297622 45761

0 50356 347979 50356

0 55259 403237 55259

0 60522 463759 60522

0 66131 529890 66131

0 72160 602050 72168

PAYSACK (NO FINANCING) IN YEAR: 1908

PAYBACK (NITH FINANCING) IN YEAR: 1900
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JAMESTOWN DISTRICT HERTI IMS

COST COIVARISON FDRi CITY HMX 

CASE: 1

PRESENT YEAR: 1984

HOOKUP YEAR: 19BS

TOTAL CONVERSION COST (PRESENT YEARI: 419,750 

ESCALATION RATE: &.SOX

TOTAL CONVERSION COST (HOOKUP YEAR): 421,034 

PERCENT FINANCED: BOX

CASH INVESTRENT: 44,207 

TERN OF LOAN (YEARS): 15

INTEREST RATE: 9.00X

ANNUAL PAYNENT: 42,088 

TAI RATE: OX

YEARS OF DEPRECIATION: 0

ACCELERATED DEPRECIATION? (t=YES,O»NO): 0

POTENTIAL END USE ENER6Y SAVINGS FRON CONVERSION: OX

ESTIHATEO CURRENT BOILER EFFICIENCY: 65.0X

HEATINS EflUIPRENT HPE: SAS BOILER

-------------CUWIBIT annual fikl use-------------
PRINARY BACKUP BAdOlP TOTAL

FUEL TYPE: 6A8

CONSUMPTION (HILLION BTU): IW
ESTIHATED DH CONSUHPTION (BILLION BTU): *3^2

CURRENT FUEL RATE (4/HILLIDN BTU): 5.68

FUEL ESCALATION RATE: 7.S0X

YEAR

CURRENT 

Fua 

RATE 

4/RHBTU

DH 

Fua 

RATE 

4/NN8TU

!■ 

CtffiRENT 

ENERGY 

COSTS

1985 6.11 6.58 43139

1986 6.56 6.n 46374

1987 7.06 6.89 49852

1988 7.59 7.14 53591

1989 8.15 7.34 57611

1990 t.n 7.57 61931

1991 9.42 8.07 66576

1992 10.13 8.36 71570

1993 10.89 8.68 76937

1994 11.71 9.03 82708

1995 12.58 9.41 88911

1996 13.53 9.82 95579

1997 14.54 10.28 102747

1998 15.63 lo.n 110453

1999 16.81 11.3 118737

2000 18.07 11.88 127643

2001 19.42 12.51 137216

2002 20.88 13.18 147507

2003 22.44 13.92 158570

2004 24.13 14.72 170463

-------------DISTRICT HERTIN6------------------ 1 

CONVERSION

ENERGY

COSTS

AHORTUATION TOTAL 

COSTSPRINC. INTER.

30217 4780 1514 36511

30906 625 1463 32993

31641 681 1407 33728

32789 742 1345 34876

33707 809 1279 35795

34763 882 1206 36851

37059 961 1126 39147

38391 1048 1040 40479

39861 1142 946 41948

41468 1245 843 43556

43213 1357 ni 45301

45096 1479 609 47183

47208 1612 476 49296

49459 1757 330 51546

51892 1915 172 53980

54556 0 0 54556

57449 0 0 57449

60526 0 0 60526

63924 0 0 63924

67598 0 0 67598

TAX 

EFFECTS 

«)

DISTRICT

HEATING CUflULATIVE

ENERGY

COST

SAVINGS

(4)

SAVINGS 

«)

SAVINGS

(4)

0 6628 6628 12922

0 13381 20009 15468

0 16124 36133 18212

0 18715 54848 20803

0 21816 76664 23904

0 25081 101744 27168

0 27429 129174 29517

0 31091 160265 33178

0 34989 195254 37077

0 39152 234406 41240

0 43610 278016 45698

0 48395 326411 50483

0 53451 379862 55539

0 58907 438770 60995

0 64757 503527 66845

0 73087 576614 73087

0 79767 656381 79767

0 86981 743362 86981

0 94646 838008 94646

0 102865 940873 102865

PAYBACK (NO FINANCIN6) IN YEAR: 1984

PAYBACK (NITH FINANCINS) IN YEAR: 1986
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JAMESTOWN DISTRICT HE«s*T I NS

CURRENT OH I ---------------- DISTRICT HEATING -——J DISTRICT ENERGY

Fua FUEL CURRENT CONVERSION TAI HEATING CUMAJtTIVE COST

RATE RATE ENERGY ENERGY AflORTUATION TOTAL EFFECTS SAVINGS SAVINGS SAVINGS

YEAR 4/m8TU 4/HNBTU COSTS COSTS PRINC. INTER. COSTS (4) (41 (4) (4)

7.33 43139 33661 4780 1514 39935 0 3183 3183 9478

7.48 46374 34330 623 1463 36438 0 9937 13120 12024

7.63 49832 33131 681 1407 37218 0 12634 23754 14722

7.91 33391 36323 742 1343 38412 0 15179 40933 17267

8.13 37611 3n35 809 1279 39423 0 18188 39121 20276

8.37 61931 38437 882 1206 40325 0 21407 80528 23494

8.9 66376 40871 961 1126 42939 0 23618 104146 25703

9.21 71370 42293 1048 1040 44382 0 27187 131333 29273

9.34 76937 43810 1142 946 43898 0 31040 162373 33127

9.91 82708 43309 1245 843 47597 0 33111 197484 37198

10.32 88911 47392 1357 731 49480 0 39431 236915 41319

10.76 95379 49413 1479 609 51300 0 44079 280994 46166

11.24 102747 31617 1612 476 53704 0 49043 330037 31130

11.77 110433 54051 1737 330 56138 0 34313 384352 56403

12.34 118737 56668 1913 172 38756 0 39981 444333 62069

12.96 127643 59316 0 0 59516 0 68127 512460 68127

13.63 137216 62392 0 0 62392 0 74624 587084 74624

14.37 147507 63991 0 0 63991 0 B1316 668600 81516

13.16 138370 69619 0 0 69619 0 88932 737332 88932

16.02 170463 73568 0 0 73368 0 96895 854447 96895

PAYBACK (MO FINANCINB) IN YEAR: 1986

PAYBACK (NITH FINANCING) IN YEAR; IYB7

COST COMPARISON FOR; CITY HAU 

CASE: 2

PRESENT YEAR: 1984

HOOKUP YEAR: 1983

TOTAL CONVERSION COST (PRESENT YEAR): «19,7S0 

ESCALATION RATE: 6.301 

TOTAL CONVERSION COST (HOOKUP YEAR): 421,034

PERCENT FINANCES: 801

CASH INVE5TNENT: 44,207 

TERN OF LOAN (YEARS): 13

INTEREST RATE: 9.001

ANMML PAYREMT: 42,088 

TAI RATE: 01

YEARS OF DEPRECIATION: 0
ACCUERATED DEPRECIATION? (1<YES,O«NO): 0

POTENTIAL ENO USE ENERGY SAVINGS FROR CONVERSION: 01

ESTINATED CURRENT BOILER EFFICIENCY: 63.01

HEATING EBUIPHENT TYPE: SAS BOILER 

-------------------------- CURRENT ANNUAL FUEL USE ------------------------

PRIMARY BACKUP BACKUP TOTAL

FIB. TYPE: GAS

CONSUNPTION (MILLION BTU): 7063 7063

ESTINATED OH CONSUMPTION (HIUION DTUI: 4392

CURRENT FUEL RATE (t/HILLIDN BTU): 3.68

FIB. ESCALATION RATE: 7.301
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vj AMESTOWN DISTRICT HEAT I MS

COST CQHPARISm FOR: CITY KALL 

CASE: 3

PRESENT YEAR: 1784

HOOKUP YEAR: 178S

TOTAL CONVERSION COST (PRESENT YEAR): 119,750 

ESCALATION RATE: i.SOl 

TOTAL CONVERSION COST (HOOKUP YEAR): 421,034 

PERCENT FINANCED: OCX

CASH INVESTHENT: 

TERH OF LOAN (YEARS): IS

INTEREST RATE: 9.00X 

ANNUAL PAYHENT: 42,088 

TAI RATE: OX
YEARS OF DEPRECIATION: 0

ACCELERATED DEPRECIATION? (t<YES,O-NO): 0

POTENTIAL END USE ENER6Y SAVINGS FRON CONVERSION: OX

ESTIHATEO CURRENT BOILER EFFICIENCY: 65.01 

HEATINS EOUIPNENT TYPE: SAS BOILER

7065

4592

5.68 

7.50X

FUEL TYPE:

CONSUNPTim (NIUION BTU): 

ESTIHATEO DM CONSUHPTIQN (NILLION BTU): 

CURRENT FUEL.RATE (4/NILLION BTU): 

FUa ESCALATION RATE:

-------- CURRENT ANNUAL FUEL USE-------------------------  

PRIHARY BACKUP BAaUP TOTAL

SAS

7065

CURRENT DH I----------------DISTRICT HEATINS------------------ 1 DISTRICT ENERSY

YEAR

Fua

RATE

4/HRBTU

Fua

RATE

4/HHBTU

CURRENT 

ENERSY 

COSTS

ENERSY 

COSTS

CONVERSION 

AHORTUATION TOTAL 

COSTS

TAI 

EFFECTS

(4)

HEATINS CUNULATIVE COST

SAVIN6S

(4)

SAVINGS

(4)

SAVINGS 

(41PRINC. INTER.

1985 6.11 7.33 43139 33661 4780 1514 39955 0 3183 3183 9478

1986 6.56 7.22 46374 33156 625 1463 35244 0 11131 14314 13218

1987 7.06 7.37 49852 33845 681 1407 35932 0 13920 28234 16007

1988 7.59 7.6 53591 34901 742 1345 36989 .0 16603 44837 18690

1989 8.15 7.8 57611 35820 809 1279 37907 0 19704 64540 21791

1990 8.77 8.01 61931 36784 882 1206 38871 0 23060 87600 25148

1991 9.42 8.5 66576 39034 961 1126 41122 0 25455 113055 27542

1992 10.13 8.78 71570 40320 1048 1040 42407 0 29162 142217 31250

1993 10.89 9.08 76937 41698 1142 946 43785 0 33152 175369 35240

1994 11.71 9.42 B2708 43259 1245 843 45347 0 37361 212730 39449

1995 12.58 9.79 88911 44958 1357 731 47046 0 41865 254595 43952

1996 13.53 10.19 95579 46795 1479 609 48883 0 46696 301291 48784

1997 14.54 10.62 102747 48770 1612 476 50857 0 51890 3531B2 53978

1998 15.63 11.1 110453 50974 1757 330 53062 0 57392 410573 59479

1999 16.81 11.62 118737 53362 1915 172 55449 0 63288 473861 65375

2000 18.07 12.18 127643 55934 0 0 55934 0 71709 545570 71709

2001 19.42 12.79 137216 58735 0 0 58735 0 78481 624051 78481

2002 20.88 13.46 147507 61812 0 0 61812 0 85695 709747 B5695

2003 22.44 14.18 158570 65118 0 0 65118 0 93452 803199 93452

2004 24.13 14.96 170463 68700 0 0 68700 0 101763 904962 101763

PAYBACK (NO FINANCING IN YEAR: 1986

PAYBACK (NITH FINANCING) IN YEAR: 1987
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JAMESTOWN DISTRICT HSATINS

COST CORPARISON FOR: CITY HMX 

CASE: 4

PRESENT YEAR: 1984

HOOKUP YEAR: 1Y8S

TOTAL CONVERSION COST (PRESENT YEAR): I1Y,79O 

ESCALATION RATE: A.SOX 

TOTAL CONVERSION COST (HOOKUP YEAR): $21,034

PERCENT FINANCES: 80X

CASH INVESTRENT; 

TERN OF LOAN (YEARS): IS

INTEREST RATE: 9.001 

ANNUAL PAYHENT: $2,081 

TAI RATE: OX

YEARS OF DEPRECIATION: 0

ACCELERATED DEPRECIATION? (1«¥ES,0=HO): 0

POTENTIAL END USE ENER6Y SAVIN6S FRON CONVERSION: OX

ESTIHATEO CURRENT BOILER EFFICIENCY: AS.OX

CURRENT Fl®. RATE ($/HIU10N BTU): S.AB

FUEL ESCALATION RATE: 7.S0X

HEATIN6 EOUIPNENT TYPE: 6AS BOILER 

-------------------------- CURRENT ANNUAL FUEL USE ------------------------

PRINARY BACKUP BACKUP TOTAL

FUEL nPE: BAS

CONSUNPTIOR (HILLION BTU): 7003 700S

ESTINATES DH CONSUNPTION (NIUION BTU): 4S92

YEAR

CURRENT 

Fua 

RATE 

$/NRBTU

DH

Fua

RATE

$/NmTU

CURRENT 

ENERGY 

COSTS

I----------------DISTRICT HEATING------------------1

TAI 

EFFECTS

($)

DISTRICT

HEATING CUNULATIVE

ENERGY

COST

SAVINGS

($)

ENERGY

COSTS

CONVERSION 

ANORTUATION TOTAL

COSTS

SAVINGS

($)

SAVINGS

($)PRINC. INTER.

19B3 0.11 7.33 43139 33001 4780 1514 39933 0 3183 31B3 9478

1980 O.SO 7.22 40374 33130 023 1403 33244 0 11131 14314 13218

1987 7.00 7.37 49832 33843 081 1407 33932 0 13920 28234 10007

1988 7.S9 7.0 33391 34901 742 134S 30989 0 10003 44837 1B090

19B9 8. IS 8.3 37011 38110 809 1279 40203 0 17407 02244 19493

1990 B.n 8.42 01931 38007 882 1200 40734 0 21177 83421 23205

1991 9.42 8.72 00370 40044 901 1120 42132 0 24444 107BOO 20532

1992 10.13 8.89 71S70 40823 1048 1040 42913 0 28037 130323 30744

1993 10.89 9.07 70937 41032 1142 940 43739 0 33198 109721 352B0

1994 11.71 9.28 82708 42010 1243 843 44704 0 38004 207723 40091

1993 12.S8 9.32 88911 43718 1337 731 45800 0 43103 230829 43192

1990 13.33 9.77 93379 44800 1479 009 40934 0 48023 299433 30713

1997 14.34 10.00 102747 40198 1012 470 48280 0 34402 333910 50349

1998 13.03 10.38 110433 47008 1737 330 49755 0 00098 414013 02780

1999 10.81 10. n 118737 49273 1913 172 51302 0 07375 481990 09403

2000 IB. 07 11.12 127043 31000 0 0 51000 0 70377 358300 70577

2001 19.42 11.33 137210 33040 0 0 53040 0 B4173 042742 84173

2002 20. B8 12.01 147S07 33133 0 0 55153 0 92334 733090 92354

2003 22.44 12.32 138370 57493 0 0 57493 0 101073 B30171 101073

2004 24.13 13.08 170403 00007 0 0 00007 0 110390 940307 110390

PAYBACK (NO FINANCIN6) IN YEAR: 1T86

PAYBACK (NITH FINANCIN6I IN YEAR: 1987
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JAMESTOWN DISTRICT HEATINQ

COST CONPARISON FOR: CITY HALL

CASE: 3

PRESENT YEAR: 1984

HOOKUP YEAR: 1985

TOTAL CONVERSION COST (PRESENT YEAR): 019,730

ESCALATION RATE: 4.30X

TOTAL CONVERSION COST (HOOKIN’ YEAR): *21,034

PERCENT FINANCED: BOX

CASH INVESTNENT: *4,207

TERN OF LOAN (YEARS): 15

INTEREST RATE: 9.00X

ANNUAL PAYNENT: *2,088

TAI RATE: OX

YEARS OF DEPRECIATION: 0

ACCELERATED DEPRECIATION? (1>YES,O=NO)1 0

POYENIIAL ENO USE ENERGY SAVINGS FROM CONVERSION: OX

ESTINATEO CURRENT BOILER EFFICIENCY: 45. OX

HEATING EBUIPKNT TYPE: GAS BOILER

-------------------------- CUMENT ANNUAL FUR USE--------------------------

PRINARY BACKUP goy TOTAL

FUEL TYPE: GAS

CONSUNPTION (NILLION BTU): 7043 7045

ESTINATEO OH CONSUHPTION (NILLION BTU): 4392

CURRENT FUa RATE (O/NILLION BTU): 3.48

FUEL ESCALATION RATE: 7.S0X

CURRENT OH I----------------DISTRICT HEATING----------------1 DISTRICT ENERSY

Fua Fiia CUtRENT CONVERSION TAX HEATING CUHLATIVE COST

RATE RATE ENERGY ENERGY AHORTIZATION TOTAL EFFECTS SAVINGS SAVINGS SAVINGS

YEAR S/NHBTU O/NHBTU COSTS COSTS PRINC. INTER. COSTS (*) (*) (*) (*)

1983 4.11 7.33 43139 33441 4780 1314 39955 0 3183 3183 9478

IfGi 4.34 7.22 44374 33154 423 1443 35244 0 11131 14314 13218

1987 7.04 l.V 49832 33843 481 1407 33932 0 13920 28234 14007

1988 7.39 T.b 33391 34901 742 1343 34989 0 14403 44837 18490

1989 8.13 8.3 37411 38114 809 1279 40203 0 . 17407 42244 19493

1990 8.n 8.42 41931 38447 882 1204 40734 0 21177 83421 23243

1991 3A2 8.21 44374 37702 941 1124 39790 0 24784 110208 28874

1992 10.13 8.37 71370 3B4n 1048 1040 40525 0 31045 141253 33132

1993 10.89 8.34 74937 39218 1142 944 41303 0 35432 174883 37719

1994 11.71 8.73 82708 40090 1243 843 42178 0 40530 217414 42417

1993 12.38 8.93 88911 41101 1337 731 43188 0 43722 243137 47810

1994 13.33 9.19 93579 42203 1479 409 44290 0 31289 314423 33374

1997 14.34 9.44 102747 43443 1412 474 43530 0 57217 371442 59305

1998 13.43 9.73 110433 44n4 1737 330 44B42 0 43391 435234 45479

1999 14.81 10.08 118737 44290 1913 172 48377 0 70340 303394 72448

2000 18.07 10.44 127443 47943 0 0 47943 0 79700 385293 79700

2001 19.42 10.83 137214 49734 0 0 49734 0 87482 472773 87482

2002 20.88 11.27 147307 51755 0 0 51735 0 93732 748528 95752

2003 22.44 11.74 158370 53913 0 0 53913 0 104437 873183 104457

2004 24.13 12.24 170443 34301 0 0 54301 0 114142 987347 114142

PAYBACK (NO FINANCING) IN YEAR: lYGA

PAYBACK (HITH FINANCING) IN YEAR: 19B7
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JAMESTOWN DISTRICT HERTIMO

COST CQIVARISQN FOR: CITY HALL 

CASE: 6

PRESENT YEAR: 1984

HOOKUP YEAR: 1985

TOTAL CONVERSION COST (PRESENT YEAR): 419,730 

ESCALATION RATE: A.50I 

TOTAL CONVERSION COST (HOOKUP YEAR): 421,034 

PERCENT FINANCES: 80Z

CASK INVESTMENT: 44,207 

TERN OF LOAN (YEARS): 15

INTEREST RATE: 9.001

ANNUAL PAYHENT: 42,088 

TAI RATE: OX
YEARS OF DEPRECIATION: 0

ACCELERATES DEPRECIATION? (l*YES,0^l: 0

POTENTIAL END USE ENER6Y SAV1N6S FROM CONVERSION: 01

ESTIMATED CURRENT BOILER EFFICIENCY: iS.OZ

HEAT1R6 EOUIPNERT TYPE: SAS BOILER 

  CURRENT ANNUAL FUEL USE -----------------------  

PRIMARY BACKUP BACKUP TOTAL 

FUEL TYPE:- SAS

CONSUMPTION (MIUIDN BTUI: 7045 7065

ESTIMATES DM CIMSUMPTION (MIUION BTUI: 4592

CURRENT FUEL RATE (4/HILLlON BTU): 3.68

FUa ESCALATION RATE: 7.30Z

YEAR

CURRENT

Fua 

RATE 

4/HRBTU

OH 

FUEL 

RATE 

4/MMBTU

CURRENT 

ENERGY 

COSTS

I----------------DISTRICT HEATING------------------ 1

TAX 

EFFECTS 

(41

DISTRICT

HEATING CUMULATIVE

ENERGY

COST

SAVINGS

(4)

ENERGY

COSTS

CONVERSION 

AMORTIZATION TOTAL

COSTS

SAVINGS 

(41

SAVINGS

(4)PRINC. INTER.

1983 6.11 8.33 43139 38253 4780 1514 44548 0 -1409 -1409 4885

1986 6.56 8.13 46374 37427 625 1463 39514 0 6860 5431 8947

1987 7.06 8.27 49852 37978 681 1407 40065 0 9787 15238 11874

1988 7.59 8.48 53591 38942 742 1345 41030 0 12361 27800 14649

1989 8.15 9.58 37611 43994 809 1279 46081 0 11329 39329 13617

1990 i.n 9.65 61931 44313 882 1.206 46403 0 15329 54858 17616

1991 9.42 9.37 66576 43029 961 1126 45117 0 21459 76317 23347

1992 10.13 9.48 71570 43533 1048 1040 45622 0 23947 102264 28035

1993 10.89 9.61 76937 44132 1142 946 46219 0 30718 132983 32806

1994 11.71 9.77 82708 44866 1245 843 46954 0 33734 168736 37841

1993 12.58 9.95 88911 45693 1357 731 47780 0 41130 209867 43218

1996 13.53 10.13 95579 46611 1479 609 48699 0 46880 256747 48968

1997 14.54 10.38 102747 47668 1612 476 49755 0 52992 309739 55080

1998 15.63 10.63 110453 48816 1757 330 50903 0 59550 369289 61638

1999 16.81 10.92 118737 50147 1915 172 52235 0 66502 435792 68590

2000 18.07 11.24 127643 31617 0 0 51617 0 76026 511817 76026

2001 19.42 11.6 137216 53270 0 0 53270 0 83946 593763 83946

2002 20.88 11.99 147307 55061 0 0 53061 0 92446 688209 92446

2003 22.44 12.43 158570 57082 0 0 57082 0 101488 789698 101488

2004 24.13 12.9 170463 59240 0 0 59240 0 111223 900920 111223

PAYBACK (NO FINANCIN6I IN YEAR: 1987

PAYBACK (KITH FINANCING) IN YEAR: 1987

B-13



JAMESTOWN DISTRICT HEATIMO

DH I -------- district HEATING

Fua CURRENT CONVERSION

RATE ENERGY ENERGY AHORTIZATION

4/NI1BTU COSTS COSTS PRINC. INTER.

6. SB 

6.73 

6.8f

7. H 
7.34 

7.57 

8.07 

8.36 

8.68 

9.03 

9.41 

9.82 

10.28 

10.77

11.3 

11.88 

12.51 

13.18 

13.92 

14.72

25114

26998

29022

31199

33539

36054

38758

41665

44790

48149

51761

55643

59816

64302

69125

74309

79882

85874

92314

99238

13018 8640 

13314 1129 

13631 1231 

14125 1342 

14521 1462 

14976 1594 

15965 1737 

16539 1894 

17in 2064 

17865 2250 

18616 2452 

19427 2673 

20337 2914 

21307 3176 

22355 3462 

23503 0 

24749 0 

26075 0 

27539 0 

29121 0

PAYBACK (NO FINANCING) IN YEAR: 1987

PAYBACK (NITH FINANCING) IN YEAR: 1988

TOTAL

COSTS

TAI 

EFFECTS

(4)

DISTRICT

HEATING CUHULATIVE

ENERGY

COST 

SAVINGS

(4)

SAVINGS

(4)

SAVINGS

(4)

24395 0 719 719 12096

17088 0 9910 10629 13683

17404 0 11618 22247 15391

17899 0 13300 35547 17074

18295 0 . 15244 50791 19018

18750 0 17305 68096 21078

19739 0 19020 87116 22793

20312 0 21353 108469 25126

20946 0 23845 132313 27618

21638 0 26512 158825 30285

22390 0 29371 188196 33144

23201 0 32442 220638 36215

24111 0 35705 256343 39478

25080 0 39222 295565 42995

26129 0 42996 338561 46769

23503 0 50806 389367 50806

24749 0 55133 444500 55133

26075 0 59799 504299 59799

27539 0 64775 569074 64775

29121 0 70116 639191 70116

YEAR

CURRENT 

Fua 

RATE 

4/KHBTU

1985 6.11

1986 6.56

1987 7.06

1988 7.59

1989 8.15

1990 8.77

1991 9.42

1992 10.13

1993 10.89

1994 11.71

1995 12.58

1996 13.53

1997 14.54

1998 15.63

1999 16.81

2000 18.07

2001 19.42

2002 20.88

2003 22.44

2004 24.13

COST CONPARISON FOR: FEDERAL BUILDING (POST OFFICE) 

CASE: 1

PRESENT YEAR: 1984

HOOKUP YEAR: 1985

TOTAL CONVERSION COST (PRESENT YEAR): 135,700 

ESCALATION RATE: 6.S0X 

TOTAL CONVERSION COST (HOOKUP YEAR): 438,021

PERCENT FINANCED: SOX

CASH INVESTKNT: 47,604 

TERN OF LOAN (YEARS): 15

INTEREST RATE: 9.00X

ANNUAL PAYHENT: 43,773 

TAI RATE: OX

YEARS OF DEPRECIATION: 0

ACCELERATED DEPRECIATION? (l’YES,0=Nfll: 0

POTENTIAL END USE ENERGY SAVINGS FROH CONVERSION: 12X

ESTINATED CURRENT BOILER EFFICIENCY: 60.0X

ISATINS EBUIPNENT TYPE: GAS BOILER
-- CURRENT ANNUAL FUEL USE----------

PRINARY BACKUP BACKUP TOTAL

FUa TYPE: GAS

CDNSUIVTIDN (KILLION BTU): 4113 4113

ESTINATED DH CONSUHPTION (RILLIDN BTU): 1978

CURRENT FUEL RATE (O/NILLIDN BTU): 5.68

FUa ESCALATION RATE: 7.50X

K* -M o O 
CM 

CM CM » -<» O*

Ort 0̂ 
—* oo m to
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JAMESTOWN DISTRICT HEATIMG

YEM

CURRENT DH I----------------DISTRICT HEATINS -■-------------1 DISTRICT

Fua FUEL CURRENT CONVERSION TAI HEATING CUMULATIVE

RATE RATE ENERGY ENERGY ARORTITATION TOTAL EFFECTS SAVINGS SAVINGS

9/NNBTU 9/HHBTU COSTS COSTS PRINC. INTER. COSTS (*) (*) (*)

ENERGY

COST

SAVINGS

It)

8640 2737 25879 0 -765 -765 10613

1129 2644 18572 0 8426 7661 12199

1231 2543 18908 0 10115 17776 13888

1342 2432 19422 0 11777 29552 15550

1462 2311 19857 0 13682 43234 17455

1594 2179 20332 0 15722 58956 19496

1737 2036 21381 0 17378 76334 21151

1894 1880 21994 0 19671 96005 23445

2064 1709 22647 0 22143 118148 25917

2250 1523 23379 0 24ni 142919 28544

2452 1321 24190 0 27571 170490 31344

2673 1100 25061 0 30582 201072 34356

2914 860 26010 0 33806 234878 37579

3176 597 27059 0 37244 272121 41017

3462 312 28186 0 40939 313060 44712

0 0 25639 0 48670 361729 48670

0 0 26965 0 52917 414647 52917

0 0 28429 0 57445 472092 57445

0 0 29992 0 62322 534414 62322

0 0 31693 0 67544 601958 67544

PAYBACK (NO FINANCING) IN YEAR; 1988

FAY8ACIC (NITH FINANCING) IN YEM: 1988

COST CONPMISON FOR: FEDERAL BUILDING (POST OFFICE) 

CASE: 2

PRESENT YEAR: 1984

HOOKUP YEAR: 1985

TOTAL CONVERSION COST (PRESENT YEAR); 135,700 

ESCALATION RATE: i.501 

TOTAL CONVERSION COST (HOOKUP YEM): 938,021 

PERCENT FINANCED: 801

CASH INVESTNENT: *7,604 

TERN OF LOAN (YEMS): 15

INTEREST RATE: 9.001

ANNUAL PAYNENT: 

TAI RATE: 01
YEMS OF DEPRECIATION: 0

ACCELERATED DEPRECIATION? <1=YES,O=NO): 0

POTENTIAL ENO USE ENERGY SAVINGS FRON CONVERSION: 121

ESTIMATED CURRENT BOILER EFFICIENCY: 60.01 

HEATING EBUIPNENT TYPE: GAS BOILER 

----------------------------CURRENT ANNUAL FUEL USE

FUa TYPE:

CONSUNPTION (NIUION BTU):

ESTINATED DH CINISUNPTION (HILLION BTU): 

CURRENT FUEL RATE (9/NILLlON BTU): 

FUa ESCALATION RATE:

PRIHMY BACiaP BACKUP TOTAL

4113 4113

1978

5.68

7.501
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JAMESTOWN DISTRICT” HE#=*T I MS

COST CDBPftRlSOM FDR* FEDERAL BUILDIRS (POST OFFICE) 

CASE: 3

PRESEMT TEAR: 1984

HOOKUP YEAR: 1983

TOTAL COMVERSIOH COST (PRESENT TERR): *35,700 

ESCALATION RATE; 4.S0X 

TOTAL CONVERSION COST (HOOKUP TEAR): *38,021 

PERCENT FINAICEO: 80Z

CASH INVESTNENT: *7,604 

TERR OF LOAN (TEARS): 15

INTEREST RATE: 9.001

ANNUAL PATHENT: *3,773 

TAI RATE; OZ
TEARS OF DEPRECIATION: 0

ACCELERATED DEPRECIATION? (1=TES,0=N0): 0

POTENTIAL END USE ENER6T SAVINSS FROM CONVERSION: 12Z

ESTIHATED CURRENT BOILER EFFICIENCY; 60.0Z

HEATINS EDUIPHENT TYPE; BAS BOILER 

-------------------------- CURRENT ANNUAL FUEL USE ------------------------

PRIHARY BACKUP BACKUP TOTAL 

FUEL TYPE; BAS
CONSUHPTION (HILLION BTU): 4113 4113

ESTIHATED DH CONSUHPTION (HIUION BTU): 1’78

CURRENT FUEL RATE (*/HlLL10N BTU); 5.68

FUEL ESCALATION RATE; 7.50Z

CURRENT DH I- DISTRICT HEATIHB -- ----------- 1

FUEL Fua CURRENT CONVERSim

RATE RATE ENER6Y ENERBY AMORTIZATION TOTAL

TEAR */NRBTU */HHBTU COSTS COSTS PRINC. INTER. COSTS

1985 6.11 7.33 25114 14501 8640 2737 25879

1986 6.56 7.22 26998 14284 1129 2644 18057

1987 7.06 7.37 29022 14580 1231 2543 18354

1988 7.59 7.6 31199 15035 1342 2432 18809

1989 8.15 7.8 33539 15431 1462 2311 19205

1990 8.77 8.01 36054 15847 1594 2179 19620

1991 9.42 8.5. 38758 16816 1737 2036 20589

1992 10.13 8.78 41665 17370 1894 1880 21143

1993 10.89 9.08 44790 17963 2064 1709 21737

1994 11.71 9.42 48149 18636 2250 1523 22410

1995 12.58 9.79 51761 19368 2452 1321 23142

1996 13.53 10.19 55643 20159 26n 1100 23933

1997 14.54 10.62 59816 21010 2914 860 24784

199B 15.63 11.1 64302 21960 3176 597 25733

1999 16.81 11.62 69125 22988 3462 312 26762

2000 18.07 12.18 74309 24096 0 0 24096

2001 19.42 12.79 79882 25303 0 0 25303

2002 20.88 '.^4 85874 26629 0 0 26629

2003 22.44 14.18 92314 28053 0 0 28053

2004 24.13 14.96 99238 29596 0 0 29596

TAI 

EFFECTS 

(*l

DISTRICT
HEATING CUMULATIVE

ENERBY

COST

SAVIN8S

(*)

SAVINGS

(*)

SAVINSS

(*)

0 -765 -765 10613

0 8940 8176 12714

0 10668 18844 14442

0 12390 31234 16164

0 14334 45568 18108

0 16434 62003 20208

0 18169 80172 21942

0 20522 100694 24295

0 23053 123747 26827

0 25740 149487 29513

0 28619 178106 32393

0 31710 209816 35483

0 35032 244849 38806

0 38569 283418 42342

0 42363 325781 46136

0 50213 375993 50213

0 54579 430573 54579

0 59245 489818 59245

0 64261 554079 64261

0 69641 623720 69641

PAYBACK (NO FINANCIN6) IN YEAR; 1988

PAYBACK (NITH FINANC1N6I IN YEAR: 1988
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□ AMESTOWN DISTRICT HE^T I MC3

COST CDNPARISON FOR: FEDERAL BUILDING (POST OFFICE) 

CASE: 4

PRESENT YEAR: 198*

HOOKUP YEAR: 1985

TOTAL CONVERSION COST (PRESENT YEAR): *33,700 

ESCALATION RATE: 6.501 

TOTAL CONVERSION COST (HOOKUP YEAR): *38,021 

PERCENT FINANCED: BOX

CASH INVESTNENT: *7,604 

TERR OF LOAN (YEARS): IS

INTEREST RATE: V.OOl

ANNUAL PAYNENT: n,m 

TAX RATE: 01

YEARS OF DEPRECIATION: 0

ACCELERATED DEPRECIATION? (1>YES,O<NO): 0

POTENTIAL END USE ENERGY SAVINGS FROR CONVERSION: 121

ESTIRATEO CURRENT BOILER EFFICIENCY: 60.01

. HEATING EBUIPRENT TYPE: GAS BOILER 

  CURRENT ANNUAL FUEL USE ------------------------  

PRINARY BACKUP BACKUP TOTAL 

FUa TYPE:-------------------------------GAS

CONSINPTION (RIUION BTU): 4113 4113

ESTIHATED DH CONSURPTION (RIUION BTU): 1078

CURRENT FUEL RATE (4/RIUION BTU): 3.68

FUEL ESCALATION RATE: 7.301

CURRENT DH I----------------DISTRICT HEATING------------------ 1 DISTRICT ENERGY

FUa FUEL CURRENT CONVERSION TAX HEATING CURULATIVE COST

RATE RATE ENERGY ENERGY ARORTIIATION TOTAL EFFECTS SAVINGS SAVINGS SAVINGS

YEAR 4/RN8TU */NHBTU COSTS COSTS PRINC. INTER. COSTS (*) (*l (*) (*)

1983 6.11 7.33 25114 14501 8640 2737 25879 0 -763 -763 10613

1986 6.36 7.22 26998 14284 1129 2644 18037 0 8940 8176 12714

1987 7.06 7.37 29022 14580 1231 2543 18334 0 10668 18844 14442

1988 7.59 7.6 31199 15035 1342 2432 18809 0 12390 31234 16164

1989 8.13 8.3 33339 16420 1462 2311 20194 0 13345 44379 17119

1990 8.77 8.42 36034 16658 1394 2179 20431 0 15623 60202 19397

1991 9.42 8.72 38758 17251 1737 2036 21023 0 17734 77936 21507

1992 10.13 8.89 41665 17388 1894 1880 21361 0 20304 98241 24O7B

1993 10.89 9.07 44790 17944 2064 1709 21717 0 23073 121314 26847

1994 11.71 9.28 48149 18359 2230 1323 22133 0 26017 147331 29790

1993 12. M 9.32 51761 18834 2452 1321 22607 0 29133 176484 32927

1996 13.53 9.n 55643 19329 26n 1100 23102 0 32341 209023 36314

1997 14.34 10.06 39816 19902 2914 860 23676 0 36140 243163 39914

1998 13.63 10.38 64302 20333 3176 597 24309 0 39993 285139 43767

1999 16.81 10.73 69125 21228 3462 312 23001 0 44124 329282 47897

2000 18.07 11.12 74309 21999 0 0 21999 0 32310 381392 32310

2001 19.42 11.33 79882 22850 0 0 22830 0 57032 438623 37032

2002 20.88 12.01 85874 23760 0 0 23760 0 62114 300738 62114

2003 22.44 12.52 92314 24769 0 0 24769 0 67545 568283 67543

2004 24.13 13.08 99238 23877 0 0 23877 0 73361 641644 73361

PAYBACK (NO FINANCING) IN YEAR: 1988

PAYBACK (NITH FINANCING) IN YEAR: 1988
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JAMESTOWN DISTRICT HEATIMS

PAYBACK (NO FINANCINSI IN YEAR:

CURRENT 

Fua 

RATE 

</MNBTU

DH 

FUEL 

RATE 

</MMBTU

I----------------DISTRICT HEATING 

CONVERSION 

AMORTIZATION TOTAL

COSTS

TAI 

EFFECTS 

«)

DISTRICT

HEATING CUMULATIVE

ENERGY

COST

SAVINGS

«)

CURRENT 

ENERGY 

COSTS

ENERSY

COSTS

SAVINGS 

«)

SAVINGS

«)PRINC. INTER.

6.11 7.33 25114 14501 8640 2737 25879 0 -765 -765 10613

6.56 7.22 26998 14284 1129 2644 18057 0 8940 8176 12714

7.06 7.37 29022 14580 1231 2543 18354 0 10668 18844 14442

7.59 7»6 31199 15035 1342 2432 18809 0 12390 31234 16164

8.15 8.3 33539 16420 1462 2311 20194 .0 13345 44579 17119

8.77 8.42 36054 16658 1594 2179 20431 0 15623 60202 19397

9.42 8.21 38758 16242 1737 2036 20016 0 18743 78945 22516

10.13 8.37 41665 16559 1894 1880 20332 0 21333 100278 25107

10.89 8.54 44790 16895 2064 1709 20669 0 24122 124400 27895

11.71 8.73 48149 17271 2250 1523 21044 0 27105 151505 30878

12.58 8.95 51761 17706 2452 1321 21480 0 30281 181786 34054

13.53 9.19 55643 18181 2673 1100 21954 0 33688 215474 37462

14.54 9.46 59816 18715 2914 860 22489 0 37327 252802 41101

15.63 9.75 64302 19289 3176 597 23062 0 41240 294041 45013

16.81 10.08 69125 19942 3462 312 23715 0 45410 339451 49183

18.07 10.44 74309 20654 0 0 20654 0 53655 393106 53655

19.42 10.83 79882 21426 0 0 21426 0 58457 451563 58457

20.88 11.27 85874 22296 0 0 22296 0 63578 515140 63578

22.44 11.74 92314 23226 0 0 23226 0 69088 584229 69088

24.13 12.26 99238 24255 0 0 24255 0 74983 659212 74983

PAYBACK (NITH FINANCING) IN YEAR; HBB

COST COMPARISON FOR: 

CASE; 

PRESENT YEAR; 

HOOKUP YEAR;

TOTAL CONVERSION COST (PRESENT YEAR): 

ESCALATION RATE;

TOTAL CONVERSION COST (HOOKUP YEAR): 

PERCENT FINANCED: 

CASH INVESTHENT: 

TERN OF LOAM (YEARS);

INTEREST RATE: 

ANNUAL PAYMENT: 

TAX RATE: 

YEARS OF DEPRECIATION;

ACCELERATED DEPRECIATION? (1=YES,0=N0): 

POTENTIAL END USE ENERGY SAVINGS FROM CONVERSION: 

ESTIMATED CURRENT BOILER EFFICIENCY: 

HEATING EOUIPMENT TYPE:

FEDERAL BUILDING (POST OFFICE)

5

1984

1985

<35,700

6.501

<38,021

BOZ

<7,604

15

9.00X 

<3,773

OX

12X

60.01

SAS BOILER 

------------------------- CURRENT ANNUAL FUEL USE

PRIMARY BACKUP BACKUP TOTAL

FUEL TYPE: GAS

CONSUMPTION (MIUIDN BTU): 4113 4113

ESTIMATED DH CONSUMPTION (MIUION BTU): 1978

CURRENT FUEL RATE «/HILLI0H BTU); 5.68

FIEL ESCALATION RATE: 7.50X

O** 

O~ 

O' 

O' 
O* 

O' 
O' 
O' 
O' 
O' 
o
 
o
 
o
 

o

CM 
CM 
CM 
CM
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JAMESTOWN DISTRICT HE^TIMS

COST CONPARISOR FOR: FEDERAL DUILOING (POST (^FICE) 

CASE: i

PRESENT YEAR: 17S4

HOOKUP YEAR: lYSS

TOTAL CONVERSION COST (PRESENT YEAR): (33,700 

ESCALATION RATE: i.SOI 

TOTAL CONVERSION COST (HOINCUP YEAR): (38,021 

PERCENT FINANCED: BOX

CASH INVESTNENT: (7,604 

TERN OF LOAN (YEARS): 13

INTEREST RATE: V.OOI

AMUAL PAYNENT: (3,n3 

TAX RATE: OX
YEARS OF DEPRECIATION: 0

ACCELERATED DEPRECIATION? (t<YES,0>NOI: 0

POTENTIAL END USE ENER6Y SAVINGS FROH CONVERSION: 12X

ESTINATED CURRENT BOILER EFFICIENCY: 60.0X

HEATING EBUIPNENT TYPE: GAS BOILER

--------------------------CURRENT ANNUAL FUEL USE--------------------------

PRINARY BACKUP BACKUP TOTAL

FUa TYPE: SAS

CONSUMPTION (RILLimi BTU): 4113 4113

ESTINATED DH CONSUNPTION (NIUIDN BTU): 1978

CURRENT FUEL RATE ((/NIUION BTU): 3.68

. FUEL ESCALATION RATE: 7.30X

PAYBACK (NO FINANCING) IN YEAR: 1988

YEAR

CURRENT 

Fua 

RATE 

(/NHBTU

OH 

Fua 

RATE 

(/HHBTU

I----------------

CURRENT

DISTRICT HEATING - 

CONVERSION 

AHORTIZATION

-------------1

TOTAL

COSTS

TAX 

EFFECTS 

(0

DISTRICT

HEATING CUNULATIVE

ENERGY

COST

SAVINGS

(0

ENERGY

COSTS

E)ERGY

COSTS

SAVINGS 

(0

SAVINGS 

(0PRINC. INTER.

1983 6.11 8.33 23114 16480 8640 2n7 27857 0 -2743 -2743 8634

1986 6.36 8.13 26998 16124 1129 2644 19897 0 7101 4357 10874

1987 7.06 8.27 29022 16361 1231 2343 20134 0 8888 13245 12661

1988 7.39 8.48 31199 16776 1342 2432 20550 0 10649 23894 14423

1989 8.13 9.38 33339 18953 1462 2311 22726 0 10813 34707 14586

1990 B.n 9.63 36054 19091 1394 2179 22865 0 13190 47897 16963

1991 9.42 9.37 38738 18537 1737 2036 22311 0 16448 64345 20221

1992 10.13 9.48 41663 18753 1894 1880 22528 0 19137 83482 22911

1993 10.89 9.61 44790 19012 2064 1709 22785 0 22005 105487 23778

1994 11.71 9.77 48149 19329 2250 1523 23102 0 23048 130534 28821

1993 12.38 9.93 31761 19683 2452 1321 23438 0 28303 158837 32076

1996 13.33 10.13 35643 20080 2673 1100 23854 0 31789 190626 35562

1997 14.34 10.38 59816 20333 2914 860 24309 0 35507 226133 39281

1998 13.63 10.63 64302 21030 3176 597 24803 0 39499 265632 43272

1999 16.81 10.92 69125 21604 3462 312 25377 0 43748 309380 47521

2000 18.07 11.24 74309 22237 0 0 22237 0 52072 361453 52072

2001 19.42 11.6 79882 22949 0 0 22949 0 56933 418386 56933

2002 20.88 11.99 85874 23720 0 0 23720 0 62133 480539 62153

2003 22.44 12.43 92314 24591 0 0 24591 0 67723 548262 67723

2004 24.13 12.9 99238 25321 0 0 25521 0 73717 621979 73717

PAYBACK (KITH FINANCING) IN YEAR: IVBf
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JAMESTOWN DISTRICT HE^TIMG

COST COIVARISON FOR: JAMESTOM 6QOAL HOSPITAL 

CASE: t

PRESENT YEAR: IW

HOOKUP YEAR: IfSS

TOTAL CDMVERSIOH COST (PRESENT YEARI:<220,000

ESCALATION RATE: A.SOX

TOTAL CONVERSION COST (HOOKUP YEAR):<23*,SOO

PERCENT FINANCES: SOX

CASH INVESTMENT: 040,8M 

TERN OF LOAN (YEARS): IS

INTEREST RATE: O.OOX 

ANNUAL PAYNENTi 023,234 

TAI RATE: OX

YEARS OF DEPRECIATION: 0

ACCELERATED DEPRECIATION? (1>YES,0>NOI: 0

POTENTIAL END USE ENER6Y SAVIN6S FROH CONVERSION: OX

ESTIHATEO CURRENT BOILER EFFICIENCY: 32.OX

HEATINS EOUIPNENT HPE: SAS BOILER

--------------------------CURRENT ANNUAL FUEL USE--------------------------

PRIRARY BACKUP BACKUP TOTAL

FUEL nPE: SAS

CONStlHPTION (RIUION BTU): 21384 2I3B4

ESTIMATED OH CONSUHPTION (NIUION BTU): W29

CURRENT FUEL RATE (0/RIUION BTU): S.M
FUEL ESCALATION RATE: i.m

YEAR

CURRENT

Fua

RATE 

s/moTU

DH 

Fua 

RATE 

0/HNBTU

I----------------DISTRICT HEATINS----------------1

TAX

EFFECTS

(*>

DISTRICT

HEATINS CUMULATIVE

ENERSY

COST

SAVINSS

(4)

CURRENT 

ENERSY 

COSTS

ENERBY

COSTS

CONVERSION 

AHORTIIATION TOTAL

COSTS

SAVINSS

(4)

SAVINSS

(4)PRINC. INTER.

1VB3 0.11 0.38 131792 03330 33244 10870 133444 0 -3032 -3032 00401

1980 0.30 o.n 141070 00820 0939 10293 90073 0 31003 47931 74837

1987 7.00 0.89 132302 08406 7383 13009 91002 0 00040 108391 83894

1988 7.39 7.14 103723 70690 8207 14980 94144 0 09SB1 178171 92834

1989 8. IS 7.34 170004 72870 9012 14242 90130 0 79874 238040 103128

1990 B.n 7.37 189204 73100 9823 13431 98413 0 90791 348837 114043

1991 9.42 8.07 203393 80124 10707 12347 103378 0 100017 448834 12327!

1992 10.13 8.30 218049 83003 11070 11383 100237 0 112392 301240 133040

1993 10.89 8.08 233048 80181 12721 10333 109434 0 123014 080800 148807

1994 11.71 9.03 2S20n 89030 13803 9388 112909 0 139707 820027 103021

1993 12.38 9.41 271027 93429 13113 8140 110082 0 134943 981372 178199

1990 13.33 9.82 291999 97499 10473 0780 120733 0 171240 1132818 194300

1997 14.34 10.28 313899 102000 17930 3298 123320 0 188379 1341398 211833

1998 13.03 10.77 337442 100931 19372 3082 130183 0 207237 1348034 230310

1999 10.81 11.3 302730 112194 21334 1920 133447 0 227303 1773937 230330

2000 18.07 11.88 389930 117932 0 0 117932 0 272004 2047901 272004

2001 19.42 12.31 419203 124207 0 0 124207 0 294993 2342930 294993

2002 20.88 13.18 430043 130839 0 0 130839 0 319784 2002740 319784

2003 22.44 13.92 484441 138207 0 0 138207 0 340233 3008974 340233

2004 24.13 14.72 320774 140130 0 0 140130 0 374023 3383399 374023

PAYBACK (NO FINANCINE) IN YEAR: 1VS8

PAYBACK (NITH FINANCINE) IN YEAR: tVBB
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JAMESTOWN DISTRICT HERT I IMS

COST COMPARISON FOR: JMESTOW 6ENERM. HOSPITAL 

CASE; 2

PRESENT YEAR: 198*

HOOKUP YEAR: IfSS

TOTAL CONVERSION COST (PRESENT YEAR):I22O,000

ESCALATION RATE: O.SOl

TOTAL CONVERSION COST (HOOKUP YEAR):*2M,:00

PERCENT FINANCED: BOX

CASH INVESTNENT: AU,860 

TERN OF LOAN (YEARS); IS

INTEREST RATE: 9.00X 

ANNUAL PAYHENT: *23,234 

TAI RATE: OX

YEARS OF DEPRECIATION: 0

ACCELERATED DEPRECIATION? (1>YES,O<NO): 0

POTENTIAL ENO USE ENER6Y SAV1N6S FROH CONVERSION: 6X

ESTIMATED CURRENT BOILER EFFICIENCY: 32.0X

HEATIN6 EflUIPNENT TYPE: SAS BOILER

----------------------  CURRENT ANNUAL FUEL USE ------------------------

PRINARY BACKUP BACKUP TOTAL

FUEL nPE: SAS

CONSUNPTION (RIUION BTU): 21584 21584

ESTIHATEB DH CONSUMPTION (RIUION BTU): W2V

CURRENT FUEL RATE (*/NIUI0N BTU): 5.68

FUEL ESCALATION RATE: 7.30X

PAYBACK (NO FINANC1N6) IN YEAR; 1980

YEAR

CURRENT

Fua

RATE

4/NNBTU

DH 

FUEL 

RATE 

*/NHBTU

I----------------DISTRICT HEATIN6----------------1

TAI 

EFFECTS

(*)

DISTRICT

HEATINS CUMULATIVE

ENERGY

COST

SAVINGS

(«)

CURRENT 

ENER6Y 

COSTS

ENER6Y 

COSTS

CffltVERSiaN 

AHORTIZATION TOTAL

COSTS

SAVINGS

(*)

SAVINGS

(*)PRINC. INTER.

1985 6.11 7.33 131792 72777 33244 16870 142891 0 -11099 -11099 59015

1986 6.56 7.48 141676 74266 6959 16293 97320 0 44156 33038 67410

1987 7.06 7.65 152302 75954 7583 13669 99208 0 53094 86152 76348

1988 7.59 7.91 163725 78536 8267 14986 1017B9 0 61936 14B08B 85139

1989 8.15 8.13 176004 80720 9012 14242 103973 0 72031 220118 95284

1990 8.77 8.37 189204 83103 9823 13431 106356 0 B2848 302966 106102

1991 9.42 8.9 203395 88363 10707 12347 111618 0 9in6 394742 115030

1992 10.13 9.21 218649 91443 11670 11583 114696 0 103953 498695 127206

1993 10.89 9.54 235048 94719 12721 10533 117973 0 117075 615770 140329

1994 11.71 9.91 252677 98393 13B6S 9388 121646 0 131030 746B01 154284

1995 12.58 10.32 271627 102464 15113 8140 125717 0 145910 892711 169164

1996 13.53 10.76 291999 106832 16473 6780 130086 0 161914 1054624 185167

1997 14.54 11.24 313899 111398 17956 3298 134832 0 179048 1233672 202301

1998 15.63 11.77 337442 116860 19572 3682 140114 0 197328 1431000 220582

1999 16.81 12.34 362750 122519 21334 1920 145773 0 2169n 1647977 240230

2000 18.07 12.96 389956 128675 0 0 128675 0 261281 1909258 261281

2001 19.42 13.63 419203 135327 0 0 135327 0 283875 2193133 283875

2002 20.88 14.37 450643 142675 0 0 142675 0 30796B 2501102 307968

2003 22.44 15.16 484441 130518 0 0 150518 0 333923 2835025 333923

2004 24.13 16.02 520774 159057 0 0 159057 0 361717 3196742 361717

PAYBACK (NITH FINANCIN6) IN YEAR: 1989
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JAMESTOWN DISTRICT HERTINQ

COST COWMISON FOR: »HESTOW GENERAL HOSPITAL 

CASE: 3

PRESENT TEAR: 1784

HOOKUP TEAR: 1785

TOTAL CONVERSION COST (PRESENT YEAR):«220,000

ESCALATION RATE: 6.501

TOTAL CONVERSION COST (HOOKUP TEAR!:«234,300 

PERCENT FINANCED: 801

CASH INVESTRENT: 446,800 

TERN OF LOAN (YEARS): 15

INTEREST RATE: 7.001 

ANNUAL PATNENT: 423,254 

TAI RATE: OX
TEARS OF DEPRECIATION: 0

ACCELERATED DEPRECIATION? (I’YES,0’MQ): 0

POTENTIAL END USE ENERGY SAVINGS FROR CONVERSION: 61

ESTIRATED CURRENT BOILER EFFICIENCY: 52.01 

HEATINS EOUIPNENT TYPE: SAS BOILER 

-------------------------- CURREMT AMIUAL FUEL USE

CURRENT FUEL RATE (4/NIUION BTUl: S.6B

FUEL ESCALATION RATE: 7.501

PRIRARY BACKUP BACKUP TOTAL

FUEL TYPE: GAS

CONSUHPTION (HiaiON BTU): 21584 21SB4

ESTIRATED DH CONSUHPTION (RILLION BTU): 7727

YEAR

CURRENT

Fua

RATE

4/NHBTU

DH

FUEL

RATE

4/HR8TU

CURRENT

ENERGY

COSTS

I--------------- DISTRICT HEATING------------------ 1

TAI 

EFFECTS

(4)

DISTRICT

HEATING CUNULATIVE

ENERGY

COST

SAVINGS

(4)

ENERGY

COSTS

CONVERSION 

AHORTUATION TOTAL

COSTS

SAVINGS

(4)

SAVINGS

(4)PRINC. INTER.

1785 6.11 7.33 131772 72777 53244 16870 142871 0 -11077 -11077 57015

1786 6.56 7.22 141676 71685 6757 16275 74738 0 46738 35637 67772

1787 7.06 7.37 152302 73174 7585 15667 76428 0 55874 71514 77128

1788 7.57 7.6 163725 75458 8267 14786 78711 0 65013 156527 88267

1787 B.IS 7.8 176004 77443 7012 14242 100677 0 75307 231834 78561

1770 8.77 8.01 187204 77528 7823 13431 102782 0 86422 31B256 107676

1771 7.42 8.5 203375 84373 10707 12547 107647 0 75748 414004 117001

1772 10.13 8.78 218647 87173 11670 11583 110427 0 ’ 108222 522226 131476

1773 10.87 7.08 235048 70152 12721 10533 113406 0 121642 643868 144876

1774 11.71 7.42 252677 73528 13865 7388 116781 0 135875 777764 157147

1775 12.58 7.77 271627 77201 15113 8140 120455 0 151172 730736 174426

1776 13.53 10.17 271777 101173 16473 6780 124426 0 167573 1078507 170826

1777 14.54 10.62 313877 105442 17756 5278 128676 0 185204 1283712 208457

1778 15.63 11.1 337442 110208 17572 3682 133462 0 203780 1487673 227234

1777 16.81 11.62 362750 115371 21334 1720 138624 0 224125 1711818 247377

2000 18.07 12.18 387756 120731 0 0 120731 0 267025 1760843 267025

2001 17.42 12.77 417203 126787 0 0 126787 0 272215 2273057 272215

2002 20.88 13.46 450643 133637 0 0 133637 0 317004 2570062 317004

2003 22.44 14.18 484441 140788 0 0 140788 0 343653 2733715 343653

2004 24.13 14.76 520774 148532 0 0 148532 0 372242 3305757 372242

PAYBACK (NO FINANCING) IN YEAR: 1788

PAYBACK (NITH FINANCING) IN YEAR: 1787
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JAMESTOWN DISTRICT ME*^T I NB

JANESTOW SENERAL HOSPITAL

FUEL nPEi 

CONSUIFTIOK (HIUION BTU): 

ESTIIMTE9 DM CONSUMPTIW (HIUION BTUl;

PERCENT FINANCED: 

CASH INVESTMENT; 

TERN OF LOAN (YEARS): 

INTEREST RATE: 

ANNUAL PAYMENT; 

TAI RATE: 

YEARS OF DEPRECIATION; 

ACCELERATED DEPRECIATION? (I=YES,O=NO): 

POTENTIAL END USE ENERGY SAVIN6S FROM CONVERSION: 

ESTINATEO CURRENT BOILER EFFICIENCY; 

HEATINS EQUIPMENT TYPE:

COST COMPARISON FOR: 

CASE: 

PRESENT YEAR: 

HOOKUP YEAR:

1984 

1985 

TOTAL CONVERSION COST (PRESENT YEAR):1220,000 

ESCALATION RATE: 6.501 

TOTAL CONVERSION COST (HOOKUP YEAR):0234,300 

BOX 

046,860 

15 

9.00X 

023,254 

OX 

0 
0 

a 

52. ox 

SAS BOILER 

--------------------------- CWRENT ANNUAL FUEL USE----------------------- 

PRIMARY BACKUP BACKUP TOTAL

6AS 

21584 21584

7929

CURRENT FUEL RATE (O/HIUION BTU):

FUa ESCALATION RATE;

5.68 

7.S0X

CURRENT DH 1--------------- DISTRICT HEATING - J DISTRICT ENERGY

Fua FUEL CURRENT CONVERSION TAI HEATING CUMULATIVE COST

RATE RATE ENERGY ENERGY AHORTUATION TOTAL EFFECTS SAVINGS SAVINGS SAVINGS

YEAR O/NMBTU 0/MNBTU COSTS COSTS PRINC. INTER. COSTS (0) (tl (0) IF)

1985 6.11 7.33 131792 727n 53244 16870 142891 0 -11099 -11099 59015

1986 6.56 7.22 141676 71685 6959 16295 94938 0 46738 35639 69992

1987 7.06 7.37 152302 73174 7585 15669 96428 0 55874 91514 79128

1988 7.59 7.6 163725 75458 8267 14986 98711 0 65013 156527 88267

1989 8.15 8.3 176004 82408 9012 14242 105661 0 70343 226870 93596

1990 8.n 8.42 189204 83599 9823 13431 106853 0 82352 309221 105605

1991 9.42 8.72 203395 86578 10707 12547 109831 0 93563 402785 116817

1992 10.13 8.89 218649 88266 11670 11583 111519 0 107130 509915 130384

1993 10.89 9.07 235048 90053 12721 10533 113306 0 121742 631656 144995

1994 11.71 9.28 2526n 92138 13865 9388 115391 0 137285 768941 160539

1995 12.58 9.52 271627 94521 15113 8140 117774 0 153853 922794 177107

1996 13.53 9.n 291999 97003 16473 6780 120256 0 171743 1094537 194997

1997 14.54 10.06 313899 99882 17956 5298 123136 0 190764 1285301 214017

1998 15.63 10.38 337442 103059 19572 3682 126313 0 211129 1496430 234382

1999 16.81 10.73 362750 106534 21334 1920 129788 0 232962 1729392 256216

2000 18.07 11.12 389956 110406 0 0 110406 0 279550 2008941 279550

2001 19.42 11.55 419203 114676 0 0 114676 0 304527 2313468 304527

2002 20.88 12.01 450643 119243 0 0 119243 0 331400 2644868 331400

2003 22.44 12.52 484441 124307 0 0 124307 0 360135 3005003 360135

2004 24.13 13.08 520774 129867 0 0 129867 0 390908 3395911 390908

PAYBACK (NO FINANCINS) IN YEAR: 1988

PAYBACK (NITH FINANCING) IN YEAR; 1989
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JAMESTOWN DISTRICT HE*^T I MO

COST CONPARISON FOR: JMIESTOHN GENERAL HOSPITAL 

CASE; 3

PRESENT YEAR: 1984

HOOKUP YEAR: 1983

TOTAL CONVERSION COST (PRESENT YEAR);t220,000 

ESCALATION RATE: &.30I 

TOTAL CONVERSION COST (HOOKUP YEARI:}234,300

PERCENT FINANCE9: 8OZ

CASH INVESTNENT: HA,8M 

TERN OF LOAN (YEARS): 13

INTEREST RATE; 9.00X 

ANNUAL PAYNENT; 423,234 

TAI RATE: 01

YEARS OF DEPRECIATION: 0

ACCELERATED DEPRECIATION? (l=YES,0=«)): 0

POTENTIAL END USE ENERGY SAVINGS FROM CONVERSION: bl
ESTIHATED CURRENT DOILER EFFICIENCY: 32.01 

HEATIN6 EOUIPNENT TYPE: 6AS WILER
----------------------CURRENT AMNML FUEL USE--------------------------

PRIRARY BACKUP BACKUP TOTAL

FUEL TYPE: SAS

CONSUMPTION (NILLION BTU): 21384 21SB4

ESTIHATED DH CONSUNPTION (NILLION BTU): 9929

CURRENT FUEL RATE (4/NIUION BTU): 3.68

FUEL ESCALATION RATE: 7. SOX

YEAR

CURRENT

Fua 

RATE 

4/NHBTU

DH 

FUEL 

RATE 

i/NHBTU

I----------------DISTRICT HEATING------------------1 DISTRICT

HEATING CUNULATIVE

ENERGY

COST

SAVINGS

(4)

CURRENT 

ENERGY 

COSTS

ENERGY

COSTS

CONVERSION 

ARQRTIZATION TOTAL

COSTS

TAI 

EFFECTS

(4)

SAVINGS

(4)

SAVINGS

(4)PRINC. INTER.

19BS 6.11 7.33 131792 mn 33244 16870 142891 0 -11099 -11099 59015

1986 6.36 7.22 141676 71683 6959 16293 94938 0 46738 33639 69992

1987 7.06 7.37 132302 73174 7585 13669 96428 0 55874 91514 79128

1988 7.39 7.6 163723 73438 8267 14986 98711 0 65013 156527 88267

1989 8.13 B.3 176004 82408 9012 14242 103661 0 70343 226870 93596

1990 B.n 8.42 189204 83599 9B23 13431 106833 0 82352 309221 105605

1991 9.42 8.21 203393 81514 10707 12347 104768 0 98627 407848 121881

1992 10.13 B.37 218649 83103 11670 11383 106356 0 112293 520141 133547

1993 10.89 8.34 233048 84791 12721 10333 108044 0 127004 647145 150257

1994 11.71 8.73 2S26n 86677 13065 9388 109931 0 142746 789891 166000

1993 12.38 8.93 271627 B8861 15113 8140 112115 0 159512 949403 182766

1996 13.33 9.19 291999 91244 164n 67B0 114498 0 in502 1126905 200755

1997 14.34 9.46 313899 93925 17936 3298 117179 0 196721 1323625 219974

1998 13.63 9.75 337442 96804 19372 3682 120058 0 217384 1541009 240637

1999 16.81 10.08 362750 100081 21334 1920 123334 0 239416 1780425 262669

2000 IB. 07 10.44 389936 103635 0 0 103633 0 286301 2066726 286301

2001 19.42 10.83 419203 107527 0 0 107527 0 311676 2378402 311676

2002 20.88 11.27 430643 111896 0 0 111896 0 338747 2717149 338747

2003 22.44 11.74 484441 116362 0 0 116562 0 367879 3085028 367879

2004 24.13 12.26 320774 121725 0 0 121725 0 399049 3484077 399049

PAYBACK (NO FINANCIN6) IN YEAR: 1988

PAYBACK (NITH FINAICING) IN YEAR: 1989
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JAMESTOWN DISTRICT I NB

COST CORPARISON FOR: JARESTOW GENERAL HOSPITAL 

CASE: A

PRESENT YEAR: IfSA

HOOKUP YEAR: ITS!

TOTAL CONVERSION COST (PRESENT YEAR):t220,000 

ESCALATION RATE: A.SOI 

TOTAL CONVERSION COST (HOINCUP YEAR):*234,300 

PERCENT FINANCEO: SOI

CASH INVESTNENT: 046,800 

TERN OF LOAN (YEARS): IS

INTEREST RATE: V.OOI 

ANNUAL PAY)BIT: 023,23* 

TAI RATE: 01
YEARS OF DEPRECIATION: 0

ACCELERATED DEPRECIATION? (1=YES,O=NO): 0

POTENTIAL END USE ENERGY SAVINGG FRON CONVERSION: 61

ESTINATEO CURRENT BOILER EFFICIENCY: S2.0X

HEATING ESUIPNENT TYPE: GAS BOILER

--------------------------CURRENT ANNUAL FIB. USE--------------------------

PRIHARY BACKUP BACKUP TOTAL
FUEL nPE: GAS

CONSUHPTION (RIUION BTU): 2138* 2138*
ESTINATEO DH CONSUHPTION (NIUIDN BTU): W29

CURRENT FUEL RATE (O/NIUION BTU): 3.68

FUa ESCALATION RATE: 7.301

PAYBACK (NO FINANCING) IN YEAR; 1989

YEAR

CURRENT

FUEL

RATE

I/HN8TU

DH

Fua 

RATE 

*/HH8TU

CURRENT 

ENERGY 

COSTS

1----------------DISTRICT HEATING------------------ 1

TAI

EFFECTS

(*)

DISTRICT

HEATING CUMULATIVE

ENERGY

COST

SAVINGS

(I)

ENERGY

COSTS

CONVERSION 

AHORTIIATION TOTAL

COSTS

SAVINGG

(*)

SAVINGS

(t)PRINC. INTER.

1983 6.11 8.33 131792 82706 S32H 16870 152819 0 -21027 -21027 *9086
1986 6.36 8.15 1*1676 80918 6959 16295 10*172 0 3750* 16*n 60758
1987 7.06 8.27 152302 82110 7585 15669 105363 0 *6939 63*16 70192
1988 7.59 8. *8 163725 8*195 8267 1*986 107**8 0 56276 119692 79530
1989 8.15 9.58 17600* 95116 9012 1*2*2 118370 0 5763* 177326 80888
1990 8.77 9.65 18920* 95811 9823 13*31 119065 0 70139 2*7*65 93393
1991 9. *2 9.37 203395 93031 10707 125*7 116285 0 87110 33*575 110363
1992 10.13 9. *8 2186*9 9*12* 11670 11583 117377 0 101272 *358*7 12*526
1993 10.89 9.61 2350*8 95*1* 12721 10533 118668 0 116380 552227 13963*
199* 11.71 1.TI 2526n 97003 13865 9388 120256 0 132*20 68*6*7 15567*
1993 12.58 9.95 271627 98790 15113 81*0 1220** 0 1*958* 83*231 172837
1996 13.53 10.15 291999 100776 16*73 6780 12*029 0 167970 1002201 19122*
1997 1*.5* 10.38 313899 103059 17956 5298 126313 0 187586 1189787 2108*0
1998 15.63 10.63 337**2 1055*1 19572 3682 128795 0 2086*7 1398*3* 231900
1999 16.81 10.92 362750 108*21 2133* 1920 13167* 0 231075 1629510 25*329
2000 18.07 11.2* 389956 111598 0 0 111598 0 278358 1907868 278358
2001 19. *2 11.6 *19203 115172 0 0 115172 0 30*031 2211898 30*031
2002 20.88 11.99 *506*3 1190** 0 0 1190** 0 331599 25*3*97 331599
2003 22.** 12. *3 *8***1 123*13 0 0 123*13 0 361028 290*525 361028
200* 2*. 13 12.9 52077* 128079 0 0 128079 0 392695 3297220 392695

PAYBACK (HITH FINANCING) IN YEAR: IVGV
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JAMESTOWN DISTRICT HEftTINQ

COST COHPARISON FOR: JAKSTONN PLYWOD 

CASE: 1

PRESENT YEAR: 1984

HOOKUP YEAR: 1983

TOTAL CONVERSION COST (PRESENT YEAR!: *44,200 

ESCALATION RATE: 6.301 

TOTAL CONVERSION COST (HOOKUP YEAR): *47,073 

PERCENT FINANCED: 801

CASH INVESTMENT: *9,413 

TERN OF LOAN (YEARSI: IS 

INTEREST RATE: 9.001

ANNUAL PAYRENT: *4,672 

TAI RATE: SOI

YEARS OF DEPRECIATION: 3

ACCELERATED DEPRECIATION? (l=YES,O»MO): 1

POTENTIAL END USE ENERGY SAVINGS FRON CONVERSION: 131

ESTIMATED CURRENT DOILER EFFICIENCY: 60.01

HEATING EOUIPNENT HPE: GAS BOILER

--------------------------CURRENT ANNUAL FUEL US--------------------------

PRINARY BACKUP BACKUP TOTAL

FUa TYPE: SAS

CONSUHPTION (NiaiON BTU): 12633 12633

ESTIHATEO DH C0N9JIVTI0N (KiaiON BTU): 3947

CURRENT FUEL RATE (*/HILLION BTU): 3.68

FUa ESCM.ATION RATE: 7.301

CURRENT DH I--------------- DISTRICT (EATING ~ ---------- 1 DISTRICT ENERGY

FUEL Fua CURRENT CONVERSION TAI HEATING CUHULATIVE COST

RATE RATE ENERGY ENERGY AHORTIZATION TOTAL EFFECTS SAVINGS SAVINGS SAVINGS

YEAR 4/NNBTU 4/NHBTU COSTS COSTS PRINC. INTER. COSTS (*) (*) (*) (*)

1983 6.11 6.3B 77239 39131 10697 3389 53217 -13839 10203 10203 38129

19B6 6.56 6.73 83034 40023 1398 3274 44695 -14701 23639 33861 43031

1987 7.06 6.89 89283 40974 1324 3148 43646 -17638 25999 59861 48308

1988 7.39 7.14 93979 42461 1661 3011 47133 -20311 28533 88396 33518

1989 8.15 7.34 103177 43650 1810 2861 48322 -23390 31465 119861 59527

1990 8.77 7.37 110916 45018 19n 2698 49690 -31600 29626 149487 65897

1991 9.42 8.07 119234 47992 2151 2321 32663 -34361 32210 181697 71243

1992 10.13 8.36 128177 49716 2345 2327 34388 -38067 33722 217419 78461

1993 10. B9 8.68 137790 31619 2356 2116 36291 -42027 39472 236890 86171

1994 11.71 9.03 148124 53701 2786 1886 3B372 -46269 434B3 300374 94424

1993 12.38 9.41 139234 53960 3036 1635 60632 -50819 47783 348156 103273

1996 13.33 9.82 171176 38399 3310 1362 63071 -55708 3239B 400554 112778

1997 14.54 10.28 184014 61134 3608 1064 65806 -60908 37300 457855 122880

1998 13.63 10. n 197816 6404B 3932 740 68720 -66514 62582 520436 133767

1999 16.81 11.3 212632 67200 4286 386 71872 -72533 6B247 588683 145452

2000 18.07 11.88 228601 70649 0 0 70649 -78976 78976 667639 137951

2001 19.42 12.51 245746 74396 0 0 ,74396 -83673 83675 733333 171350

2002 20.88 13.18 264177 78380 0 0 78380 -92898 92898 846232 185796

2003 22.44 13.92 283990 82781 0 0 82781 -100604 100604 946B36 201209

2004 24.13 14.72 305289 87539 0 0 87339 -108873 108875 1053711 217750

PAYBACK (NO FINANCING) IN YEAR: 1986

PAYBACK (HITH FINANCING) IN YEAR: 1987
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JAMESTOWN DISTRZCT HEATXMS

COST CQNPARISON FDR: JARESTOW PLYWOD 

CASE: 2

PRESENT YEAR: 1984

HOOKUP YEAR: 1983

TOTAL CONVERSION COST (PRESENT YEAR): 444,204

ESCALATION RATE: &.SOX

TOTAL CONVERSION COST (HOOKUP YEARI: 447,073 

PERCENT FINANCED: 801

CASH INVESTNENT: 49,413 

TERN OF LOAN (YEARS!; 13

INTEREST RATE: 9.041

ANNUAL PAYIKNT: »,i12 
TAI RATE: SOI

YEARS OF DEPRECIATION: 3

ACCELERATED DEPRECIATION? (l-YES.O’^NO): 1

POTENTIAL ENO USE ENER6Y SAVINGS FRON CONVERSION: 131

ESTINATED CURRENT BOILER EFFICIENCY: 40.01

HEATING EBUIPHENT TYPE: GAS BOILER

------------- curreht annual fuel use ------------
PRINARY BACKUP BACKUP TOTAL

FUEL TYPE:

CONSUHPTION (HILLION BTUl:

GAS

12433 12433

ESTINATED DH CONSUHPTION (NILLIQN BTUl: 5947

CURRENT FUEL RATE (4/NILLION BTUl: 3.48

FUa ESCALATION RATE: 7.301

CURRENT DH DISTRICT HEATING -- ---------- 1 DISTRICT ENERGY

Fua Fua CURRENT CONVERSION TAX HEATING CUMULATIVE COST

RATE RATE ENERGY ENERGY AHORTIZATION TOTAL EFFECTS SAVINGS SAVINGS SAVINGS

YEAR 4/NHBTU 4/HH8TU COSTS COSTS PRINC. INTER. COSTS (41 (4! (4! (41

3389

3274

3148

3011

2841

2498

2321

1992 10.13 9.21 128177 54771 2343 2327

1993 10.89 9.54 137790 54734 2334 2114

1994 11.71 9.91 148124 58934 2784 1884

1995 12.58 10.32 159234 41372 3034 1433

1994 13.53 10.74 171174 43989 3310 1342

1997 14.54 11.24 184014 44843 3408 1044

1998 15.43 11.n 197814 49995 3932 740

1999 14.81 12.34 212452 73383 4284 384

2004 18.07 12.94 228401 77072 0 0

2001 19.42 13.43 245744 81054 0 0

2002 20.88 14.37 244177 85457 0 0

2003 22.44 15.14 283990 90155 0 0

2004 24.13 14.02 305289 95249 0 0

57477 -11409 7973 7973 33443

49155 -12470 2142B 29401 33571

50144 -13378 23739 53141 43739

51712 -18021 24244 79384 48939

53020 -21041 29114 108502 34829

54447 -29221 27247 135749 41140

57399 -31893 29742 145491 44307

59443 -35339 33195 198484 73404

41405 -39470 34915 235401 81057

43404 -43432 40844 274447 89190

44044 -48113 45077 321544 97842

48441 -52913 49403 371147 107187

71515 -58053 54444 423593 117171

74447 -43540 59408 483201 127820

78057 -49441 45154 550335 139247

77072 -75744 75744 424119 151529

81054 -82345 82345 708444 144489

85457 -89340 89340 797824 178719

90155 -94917 94917 394741 193833

95249 -105010 105010 999731 210019

PAYBACK (NO FINANCING! IN YEAR: 1987

PAYBACK (KITH FINANCING! IN YEAR: 1987
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JAMESTOWN district HEATIMQ

PAYBACK (NO FINANCINE) IN YEAR: 1987

COST CONPARISON FOR: OAHESTONN PLYWOOD

CASE: 3
PRESENT YEAR: 1984

HOOKUP YEAR: 1985
TOTAL CONVERSION COST (PRESENT YEAR): 444,200

ESCALATION RATE: 6.501
TOTAL CONVERSION COST (HOOKUP YEAR): 447,073

PERCENT FINANCED; BOX
CASH INVESTNENT; 49,415

TERN OF LOAN (YEARS): 15

INTEREST RATE: 9.00X

ANNUAL PAYNENT: 44,672
TAI RATE: 501

YEARS OF DEPRECIATION: 5
ACCELERATED DEPRECIATION? (l’YES,0=N01: I

POTENTIAL END USE ENEREY SAV1N8S FRON CONVERSIONi 131
ESTINATED CURRENT BOILER EFFICIENCY: 60.01

HEATINS EQUIPMENT TYPE; SAS BOILER
- CURRENT ANNUAL FUEL USE --

PRIMARY BACKUP BACKUP TOTAL

FUEL TYPE: SAS

CONSUHPTION (HILLION BTU): 12653 12653

ESTIMATED DH CONSUHPTIDN (NILLIOH BTU): 5947

CURRENT FUEL RATE (t/NILLION BTU); S.6B

FUEL. ESCALATION RATE: 7.501

CURRENT DH I--------------DISTRICT HERTIN6 ~ DISTRICT ENERGY

FUEL FUEL CURRENT CONVERSION TAI HEATINS CUMULATIVE COST

RATE RATE ENER6Y ENEREY ANORTIZATION TOTAL EFFECTS SAVINGS SAVINGS SAVINGS

YEAR t/NNBTU 4/RiaTU COSTS COSTS PRINC. INTER. COSTS (4) (4) (4) (4)

19BS 6.11 7.33 77259 43391 10697 3389 57677 -11609 7973 79n 33668

1986 6.56 7.22 83054 42937 1398 3274 47609 -13244 22202 30174 40117

1987 7.06 7.37 89283 43829 1524 3148 48501 -16210 24572 54746 45454

1988 7.59 7.6 95979 45197 1661 3011 49868 -18943 27167 81914 50782

1989 8.15 7.8 103177 46386 1810 2861 51058 -22022 30097 112011 56791

1990 B.n 8.01 110916 47635 1973 2698 52307 -30291 28318 140329 63281

1991 9.42 8.5 119234 50549 2151 2521 55221 -33082 30931 171260 68686

1992 10.13 8.78 128177 52214 2345 2327 56886 -36818 34473 205733 75963

1993 10.89 9.08 137790 53998 2556 2116 58670 -40838 38282 244015 83792

1994 11.71 9.42 148124 56020 2786 1886 60692 -45109 42323 286339 92104

1995 12.58 9.79 159234 58220 3036 1635 62892 -49689 46653 332991 101013

1996 13.53 10.19 171176 60599 3310 1362 65271 -54608 51298 384289 119577

1997 14.54 10.62 184014 63156 3608 1064 67828 -59897 56289 440579 120858

1998 15.63 11.1 197816 66011 3932 740 70683 -65533 61600 502179 131805

1999 16.81 11.62 212652 69103 4286 386 73775 -71581 67295 569474 143549

2000 18.07 12.18 228601 72433 0 0 72433 -78084 78084 647558 156167

2001 19,42 12.79 245746 76061 0 0 76061 -84842 84842 732400 169685

2002 20.88 13.46 264177 80045 0 0 80045 -92066 92066 824466 184131

2003 22.44 14.18 283990 84327 0 0 84327 -99831 99831 924297 199663

2004 24.13 14.96 305289 88966 0 0 88966 -108162 108162 1032459 216323

PAYBACK (NITH FINANCINE) IN YEAR; 1987
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JAMESTOWN DISTRICT HEATINQ

COST COHPARISOM FOR: JMESTOM PLYWOD 

CASE: *
PRESENT YEAR: ITS*

HOOKUP YEAR: 1983
TOTAL CONVERSION COST (PRESENT YEAR): $44,200 

ESCALATION RATE: 4.30Z 
TOTAL CONVERSION COST (HOOKUP YEAR): 

PERCENT FINANCES: SOX
CASH INVESTNENT: $9,413 

TERN OF LOAN (YEARS): 13 

INTEREST RATE: 9.00X

ANNUAL PAYNENT: $4,672 

TAI RATE: SOX
YEARS OF DEPRECIATION: 3

ACCELERATES DEPRECIATION? (1«VES,O=*OI: 1
POTENTIAL ENO USE ENERGY SAVIN6S FRON CONVERSION: IH

ESTIHATED CURRENT BOILER EFFICIENCY: 60.0X
HEATINS ESUIPHENT TYPE: BAS BOILER 

--------------------------CuitREIIT annual fib. USE----------------------

CURRENT FUEL RATE ($/NlU10N BTU):. 3.68
FIB. ESCALATION RATE: 7.30X

PRINARY BACKUP BACKUP TOTAL
FUa nPE: GAS

CONSUHPTION (HIUION BTU): 12633 12653
ESTIHATED DH CONSWPTION (NILLION BTU): 3947

YEAR

CURRENT
Fua 

RATE 

$/NHBTU

DH
FIB.
RATE 

$/NNBTU

CURRENT 

ENERGY 

COSTS

I-------------- DISTRICT HEATING-----------------1

TAI 

EFFECTS
($)

DISTRICT
HEATIMS CUNULATIVE

ENERGY
COST

SAVINGS

($)

ENERGY
COSTS

CONVERSION 

AHORTIZATION TOTAL
COSTS

SAVINGS

($)
SAVINGS

($)PRINC. INTER.

1983 6.11 7.33 77259 43391 10697 3389 37677 -11609 7973 79n 33668
1986 6.56 7.22 83054 42937 1398 3274 47609 -13244 22202 30174 40117
1987 7.06 7.37 89283 43829 1324 3148 48501 -16210 24572 34746 43434
1988 7.59 7.6 93979 43197 1661 3011 49868 -18943 27167 81914 50782
1989 8.15 8.3 103177 49359 1810 2861 54031 -20536 28610 110324 53818
1990 B.n 8.42 110916 soon 19n 2698 54745 -29072 27099 137623 60843
1991 9.42 8.72 119234 31837 2131 2321 36529 -32428 302n 167900 mn
1992 10.13 8.89 12Bin 32868 2343 2327 57540 -36491 34146 202046 73309
1993 10.89 9,07 13n90 33938 2336 2116 38610 -40868 38312 240338 83832
1994 11.71 9,28 148124 53187 2786 1886 59859 -43523 42740 283098 92937
1995 12.58 9.32 159234 36613 3036 1633 61286 -50492 47455 330553 102619
1996 13.53 9.77 171176 38101 3310 1362 62773 -55856 52547 383100 113073
1997 14.54 10.06 184014 39826 3608 1064 64498 -61562 57933 441034 124189
1998 13.63 10.38 197816 61729 3932 740 66401 -67673 63741 304796 136087
1999 16.81 10.73 212632 63810 4286 386 68482 -74228 69942 574737 148841
2000 18.07 11.12 228601 66130 0 0 66130 -81235 81235 653973 162471
2001 19.42 11.53 245746 68687 0 0 68687 -88529 88529 744302 177039
2002 20.88 12.01 264177 71422 0 0 71422 -96377 96377 840879 192754
2003 22.44 12.52 283990 74433 0 0 74455 -104767 104767 943647 209534
2004 24.13 13.08 303289 77786 0 0 77786 -113752 113732 1059398 227503

PAYBACK (NO FINANCING) IN YEAR: 1987

PAYBACK (WITH FINANCING) IN YEAR: 1987
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JAMESTOWN DISTRICT HE<a»T I MS

COST COMPARISON FOR: JAHESTOHN PLYWOOD 

CASE: S
PRESENT YEAR: 1704

HOOKUP YEAR: 1705
TOTAL CONVERSION COST (PRESENT YEAR): 444,200 

ESCALATION RATE: 6.S0I 
TOTAL CONVERSION COST (HOOKUP YEAR): 447,073 

PERCENT FINANCED: SOI
CASH INVESTMENT: 47,415 

TERN OF LOAN (YEARS); IS 

INTEREST RATE: 7.001
ANNUAL PAYMENT; 44,672 

TAX RATE: SOX
YEARS OF DEPRECIATION; 5

ACCELERATED DEPRECIATION? (l=YES,0=NO): 1
POTENTIAL END USE ENER6Y SAVINGS FROM CONVERSION: 131

ESTIMATED CURRENT BOILER EFFICIENCY: 60.01
HEATING EDUIPNENT TYPE: GAS BOILER 

------------------------ CURRENT ANNUAL FUEL USE

PRIMARY BACKUP BACKUP TOTAL

FUEL TYPE: GAS

CONSUMPTION (NIUION BTU); 12653 126S3

ESTIMATED DH CONSUMPTION (MILLION BTU); 5747

CURRENT FUEL RATE (4/MILLlON BTU); 5.6B
FUEL ESCALATION RATE: 7. SOX

CURRENT DH I- DISTRICT HEATING -- ----------- 1 DISTRICT ENERGY

FUEL FUEL CURRENT CONVERSION TAX HEATING CUMULATIVE COST

RATE RATE ENERGY ENERGY AMORTIZATION TOTAL EFFECTS SAVINGS SAVINGS SAVINGS

YEAR 4/NHBTU 4/HMBTU COSTS COSTS PRINC. INTER. COSTS (t) (4) (4) (4)

1785 6.11 7.33 77259 43591 10697 3389 57677 -11609 7973 7973 33666

1786 6.56 7.22 83054 42937 1398 3274 47609 -13244 22202 30174 40117

1787 7.06 7.37 89283 43829 1524 3148 48301 -16210 24372 54746 45454

1788 7.59 7.6 95979 45197 1661 3011 49868 -18943 27167 81914 50782

1787 8. IS 8.3 103177 49359 1810 2861 54031 -20536 28610 110524 S3B18

1770 B.77 8.42 110916 50073 1973 2698 54743 -29072 27099 137623 60843

1771 7.42 8.21 119234 48824 2151 2521 53496 -33945 31794 169416 70410

1772 10.13 8.37 128in 49776 2343 2327 54447 -38037 35692 205109 78401

1773 10.89 8.54 137790 50787 2356 2116 53458 -42444 39888 244997 87003

1774 11.71 8.73 148124 31917 2786 1886 56588 -47161 44375 289372 96208

177S 12.58 8.93 159234 53225 3036 1633 57897 -52187 49150 338522 106009

1776 13.53 9.19 171176 54652 3310 1362 59324 -57581 54271 392793 116524

1777 14.54 9.46 184014 36258 3608 1064 60930 -63346 59n9 452532 127757

1778 15.63 9.75 197816 57982 3932 740 62654 -69547 65615 518147 139833

1777 16.81 10.08 212652 59945 4286 386 64617 -76161 71874 590021 152707

2000 18.07 10.44 228601 62086 0 0 62086 -83257 83257 673278 166515

2001 19.42 10.83 245746 64403 0 0 64405 -90670 90670 763949 18X341

2002 20.88 11.27 264177 67022 0 0 67022 -98577 98577 862526 197155

2003 22.44 11.74 283990 69817 0 0 69817 -107087 107087 969613 214173

2004 24.13 12.26 305289 72909 0 0 72909 -116190 116190 1085803 232380

PAYBACK (NO FINANCING) IN YEAR; 1787

PAYBACK (NITH FINANCING) IN YEAR; 1787
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JAMESTOWN DISTRICT ME<=^T I MS

COST CORPARISim FOR: JANESTOIW PLYNOOD
CASE: 

PRESENT TEAR: 
HOOKUP YEAR: 

TOTAL CONVERSION COST (PRESENT YEAR): 
ESCALATION RATE: 

TOTAL CONVERSION COST (HOOKUP YEAR): 
PERCENT FINANCED: 

CASH INVESTHENT: 
TERN OF LOAN (YEARS): 

INTEREST RATE: 
ANNUAL PAYNENT: 

TAX RATE: 
YEARS OF DEPRECIATION: 

ACCELERATED DEPRECIATION? (l=YES,0=*0): 
POTENTIAL END USE ENEREY SAVINGS FRON CONVERSION: 

ESTIHATED CURRENT BOILER EFFICIENCY: 
HEATING EBUIPHENT HPE:

6 
1984 
1983

444,200 

6.30Z
447,073 

BOZ 

49,413 

13
9.001 

44,672
30Z

3
1

13Z 

60.0Z
GAS BOILER

ESTIHATED DH 

CURRENT

FUEL TYPE:
CONSUNPTION (NILLION BTU):

CONSUNPTION (HILLION BTU):
FUEL RATE (O/HILLION BTU):

FUa ESCALATION RATE:
3.68 

7.S0Z

PRIHARY BACKUP BACKUP 

GAS 

12653

TOTAL

12653
5947

YEAR

CURRENT
Fua
RATE

l/MBTU

DH 

Fua 

RATE 

t/NHBTU

I-------------- DISTRICT HEATING -

CURRENT CONVERSION
ENERGY ENERGY AHORTIZATION

COSTS COSTS PRINC. INTER.

TOTAL
COSTS

TAI 
EFFECTS

(4)

DISTRICT
HEATING CUNULATIVE
SAVINGS SAVINGS

(4) (4)

ENERGY 

COST 

SAVINGS 

(4)

1983
1986
1987
1988
1989
1990
1991
1992
1993

1994
1993

1996
1997
1998
1999
2000
2001
2002
2003
2004

6.11
6.36 

7.06 

7.39
8.13
8.77
9.42

10.13
10.89
11.71
12.38
13.33
14.34
13.63
16.81 

18.07 

19.42
20.88

22.44
24.13

8.33
8.13
8.27
8.48
9.38
9.63 

9.n 

9.48
9.61
9.77
9.93

10.13
10.38
10.63
10.92
11.24
11.6

11.99
12.43

12.9

77239 49338 10697 

83034 48467 1398 

89283 49181 1324 

93979 30430 1661 

103in 36971 1810 
110916 SnSS 1973 

119234 33723 2131 

128177 36377 2343 

137790 37130 2336 

148124 38101 2786 

139234 39172 3036 

171176 60361 3310 

184014 61729 3608 

197816 63216 3932 

212632 64940 4286 

228601 66843 0 

243746 68984 0 

264177 71303 0 

283990 73920 0 

303289 76713 0

3389 

3274 

3148 

3011 

2861 

2698 

2321 
2327 

2116 

1886 

1633 

1362 

1064
740 

386 

0 

0 

0 

0 

0

63624 
33139 

33833 

33102 

61643 

62060 

60394 

61049 
61822 

62773 

63844 

63033 

66401 

67888 

69612 

66843 
68984 

71303 

73920 

76713

-8636 

-10478 

-13534 

-16326 

-16730 

-25415 

-30495 

-34736 

-39262 

-44068 

-49213 

-54726 

-60611 
-66930 

-73663 

-80879 

-88381 

-96437 

-105035 

-114287

4999 

19436 

21896 

24551 

24804 

23441 

28344 

32392 

36706 

41283 

46177 

51417 
57003 

62998 

69377 

80879 

88381 
96437 

105035 

114287

4999 
24436 

46331 

70882 

95687 

119128 
147472 

179864 

216570 

257853 

304030 

355447 

412450 

475448 

544824 

625703 

714084 

810520 

915555 

1029842

27721 
34586 

40102 

45549 

46206 
53528 

63512 

71800 

80640 

90023 

100062 

110815 

122286 

134600 
147711 

161757 

176761 

192873 

210070 

228574

PAYBACK (NO FINANCING) IN YEAR: 1987

PAYBACK (NITH FINANCING) IN YEAR: 1987
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JAMESTOWN district ME:*=*T I MO

COST CDWIWISOH FOR! HCA HOSPITAL 

CASE: 1
PRESEHT YEAR: 1904

HOOKUP YEAR: 1985

TOTAL CONVERSIOH COST (PRESENT YEAR): 189,600 

ESCALATION RATEl 6.S0X 

TOTAL CONVERSION COST (HOOKUP YEAR): <95,«♦ 

PERCENT FINANCED: SOX
CASH INVESTRENT: 019,085 

TERR OF LOAN (YEARS): 15
INTEREST RATE: 9.00X 

ANNUAL PAYNENT: 09,471 

TAI RATE: OX
YEARS OF DEPRECIATION: 0

ACCELERATED DEPRECIATION? (1=YES,0=H0): 0
POTENTIAL ENO USE ENERGY SAVINGS FROR CONVERSION: 2X

ESTIHATEO CURRENT BOILER EFFICIENCY: 70.0X.
HEATING EBUIPRENT TYPE: GAS BOILER

------------------------ CURREOn ANNUAL FUEL USE ----------------------
PRIRARY BACKUP BACKUP TOTAL

FUEL TYPE: GAS
CONSURPTION (RILLION BTUl: 42115 «1I5

ESTIMATED DH CONSURPTION (RIUION BTU): 2B6J8

CURRENT FIEL RATE (O/RILLION BTUl: 5.68
FUa ESCALATION RATE: 7.S0X

PAYBACK (NO FINANCING) IN YEAR: 1986

YEAR

CURRENT

Fua
RATE

t/HH8TU

DH 

Fua 

RATE 

4/HHBTU

1-------------- 1

CURRENT

IISTRICT HEATING 

CONVERSION 

ANORTIIATIONENERGY
COSTS

ENERGY
COSTS PRINC. INTER.

1985 6.11 6.58 257154 18B439 21685 6871

1986 6.56 6.73 276441 192735 2834 6637

1987 7.06 6.89 297174 197317 3089 6381

1988 7.59 7.14 319462 204477 3367 6103

1989 8.15 7.34 343421 210204 3670 5800

1990 8.n 7.57 369178 216791 4000 5470

1991 9.42 8.07 396866 231110 4361 5110

1992 10.13 8.36 426631 239415 4753 4718

1993 10.89 8.68 458629 248580 5181 4290

1994 11.71 9.03 493026 258603 5647 3824

1995 12.58 9.41 530003 269485 6155 3315

1996 13.53 9.82 569753 281227 6709 2761

1997 14.54 10.28 612485 294401 7313 2158

1998 15.63 10.77 658421 308433 7971 1499

1999 16.81 11.3 707803 323612 8689 782

2000 18.07 11.88 760888 340222 0 0

2001 19.42 12.51 817954 358264 0 0

2002 20.88 13.18 879301 377451 0 0

2003 22.44 13.92 945248 398644 0 0

2004 24.13 14.72 1016142 421554 0 0

ftTCTOTPT ENERGY

TAI HEATING CUMULATIVE COST

TOTAL EFFECTS SAVINGS SAVINGS SAVINGS

COSTS (4) (4) (4) (4)

216995 0 40159 40159 68715

202206 0 74235 114395 33706

206788 0 90386 204781 99857

213947 0 105515 310295 114985

219675 0 123747 434042 133217

226262 0 142916 576958 152387

240581 0 156286 733244 165756

248886 0 177746 910989 187216

258050 0 200579 1111568 210049

268074 0 224952 1336520 234423

278956 0 251047 1587567 260517

290698 0 279055 1866623 288526

303871 0 308613 2175236 318084

317904 0 340517 2515753 349988

333082 0 374720 2890473 384191

340222 0 420666 3311139 420666

358264 0 459690 3770830 459690

3n451 0 501849 4272679 501849

398644 0 546605 4819284 546605

421554 0 594588 5413871 594588

PAYBACK (NITH FINANCING) IN YEAR: 1986

B-32



JAMESTOWN DISTRICT HERT I IMS

COST COMPARISON FOR: MCA HOSPITAL
CASE: 2

PRESENT YEAR: 1986
HOOKUP YEAR: 1983

TOTAL CONVERSION COST (PRESENT YEAR): 689,600
ESCALATION RATE) 6.501

TOTAL CONVERSION COST tWlOKUP YEAR)j 695,626
PERCENT FINANCED: BOX

CASH INVESTNENT: 619,083
TERM OF LOAN (YEARS): 13

INTEREST RATE: 9.00X
ANNUAL PAYMENT: 69,671

TAI RATE: 01
YEARS OF DEPRECIATION: 0

ACCELERATED DEPRECIATION? (I=YES,0=MO): 0
POTENTIAL END USE ENERSY SAVINGS FROM CONVERSION) 2X

ESTIMATED CURRENT BOILER EFFICIENCY: 70.0Z
. HEATINS EOUIPMENT TYPE: SAS BOILER

-- CURRENT ANNUAL Fl®. USE ~
PRIMARY BACKUP BACKUP TOTAL

FUa TYPE: GAS
CONSUMPTION (NiaiON BTU): 62113 62113

ESTIMATED DH CDNSW1PTIM (NILLION BTU): 28638
CURRENT FUEL RATE (9/MlLLlOR BTU): 5.68

FUa ESCALATION RATE: 7.501

CURRENT DH I-------------- district HEATINS - ------------ 1 DISTRICT ENERSY
Fua Fua current CONVERSION TAI HEATING CUMULATIVE COST
RATE RATE ENERSY ENERSY AHORTIZATIIW TOTAL EFFECTS SAVINGS SAVINGS SAVINGS

YEAR 6/RNBTU 6/HHBTU COSTS COSTS PRINC. INTER. COSTS (61 (6) (0) (*)

1983 6.11 7.33 237156 209918 21685 6S71 238673 0 18681 18681 67236
1986 6.36 7.68 276661 216216 2836 6637 223686 0 32736 71637 62227
1987 7.06 7.63 297176 219082 3089 6381 228333 0 68621 160058 78092
1988 7.39 7.91 319662 226328 3367 6103 233999 0 83663 223321 92936
1989 8.13 ■'8.13 363621 232829 3670 3800 262299 0 101122 326666 110593
1990 B.n 8.37 369178 239702 6000 5670 269172 0 120006 666650 129676
1991 t.a 8.9 396866 236880 6361 3110 266331 0 132516 577166 161986
1992 10.13 9.21 626631 263758 6753 6718 273228 0 153603 730569 162876
1993 10.89 9.36 638629 273208 3181 6290 282679 0 175930 906318 185620
1996 11.71 9.91 693026 283803 5667 3826 293275 0 199731 1106269 209221
1995 12.38 10.32 330003 295366 6133 3313 303017 0 226986 1331255 236657
1996 13.33 10.76 569753 308167 6709 2761 317618 0 252136 1583391 261606
1997 16.36 11.26 612683 321893 7313 2138 331366 0 281121 1866312 290591
1998 15.63 11.77 658621 337072 7971 1699 366562 0 311879 2176390 321369
1999 16.81 12.36 707803 333393 8689 782 362866 0 366937 2521327 356607
2000 18.07 12.96 760888 371151 0 0 371151 0 389737 2911066 389737
2001 19.62 13.63 817956 390339 0 0 390339 0 627616 3338679 627616
2002 20.88 16.37 879301 611531 0 0 611531 0 66n70 3806669 66n70
2003 22.66 13.16 965268 636155 0 0 636155 0 311093 6317562 511093
2006 26.13 16.02 1016162 638786 0 0 658786 0 557358 6876901 557358

PAYBACK 1X0 FINAMCIM6) IM YEM: 1986

PAYBACK (NITH FINANCIN6I IN YEAR; 1986

B-33



JAMESTOWN DISTRICT HEATINS

COST CONPARISON FOR: NCA HOSPITAL

CASE: 3

PRESENT YEAR: 1984

HOOKUP YEAR: 1985

TOTAL CONVERSION COST (PRESENT YEAR): 489,600

ESCALATION RATE; 6.501

TOTAL CONVERSION COST (HOOKUP YEAR): 495,424

PERCENT FINANCED: SOT

CASH INVESTMENT; 419,085

TERN OF LOAN (YEARS); 15

INTEREST RATE: 9.001

ANNUAL PAYMENT; 49,471

TAI RATE: 01
YEARS OF DEPRECIATION: 0

ACCELERATED DEPRECIATIM? (l=YE5,0=N0): 0

POTENTIAL ENO USE ENERGY SAVINGS FROR CONVERSION: 21

ESTIMATED CURRENT BOILER EFFICIENCY: 70.01

HEATING EBUIPMENT TYPE: GAS BOILER
“ CURRENT ANNUAL FUEL USE --

PRIMARY BACKUP BACKUP TOTAL

FIKL nPE: GAS
42115CONSUMPTION (MILLION BTU): 42115

ESTIMATED DH CWSUHPTION (HILLION DTU):
CURRENT FUEL RATE (I/HILLION BTU): 5.68

FUEL ESCALATION RATE: 7.501

CURRENT DH 1-------------- 1DISTRICT HEATING - ---------- 1 DISTRICT

Fua Fua CURRENT CONVERSION TAI HEATING CUMULATIVE

RATE RATE ENERGY ENERGY AMORTIIATION TOTAL EFFECTS SAVINGS SAVINGS

YEAR </HRBTU B/HMBTU COSTS COSTS PRINC. INTER. COSTS (4) (4) (4)

1985 6.11 7.33 257154 209918 21685 6871 238473 0 18681 18681

1986 6.56 7.22 276441 206768 2834 6637 216238 0 60202 78883

1987 7,06 7.37 297174 211064 3089 6381 220534 0 J6640 155523

1988 7.59 7.6 319462 217650 3367 6103 227121 0 92341 247864

1989 8.15 7.8 343421 223378 3670 5800 232849 0 110573 358437

1990 8.77 8.01 369178 229392 4000 5470 238863 0 130316 488752

1991 9.42 8.5 396866 243425 4361 5110 252895 0 143971 632724

1992 10.13 8.78 426631 251443 4753 4718 260914 0 165717 798441

1993 10.89 9.08 458629 260035 5181 4290 269505 0 189123 987565

1994 11.71 9.42 493026 269772 5647 3824 279242 0 213784 1201348

1995 12.58 9.79 530003 280368 6155 3315 289839 0 240164 1441512

1996 13.53 10.19 569753 291823 6709 2761 301294 0 268459 1709972

1997 14.54 10.62 612485 304138 7313 2158 313608 0 298876 2008848

1998 15.63 11.1 658421 317884 7971 1499 327355 0 331066 2339914

1999 16.81 11.62 707803 332776 8689 782 342246 0 365556 2705471

2000 18.07 12.18 760888 348813 0 0 348813 0 412074 3117545

2001 19.42 12.79 817954 366283 0 0 366283 0 451672 3569217

2002 20.88 13.46 879301 385470 0 0 385470 0 493831 4063047

2003 22.44 14.18 945248 406090 0 0 406090 0 539159 4602206

2004 24.13 14.96 1016142 428427 0 0 428427 0 587715 5189921

PAYBACK (NO FINANCING) IN YEAR: IfSi

PAYBACK (NITH FINANCING) IN YEAR: 19B&

ENERGY 

COST 

SAVINGS

(B)

mzb 
him 
86110 

101312 

120044 

1397B6 

153442 

17S1BG 

198594 

223254 

249635 

277930 

308347 

340537 
375027 

412074 

451672 

493831 
539159 

587715

B-34



JAMESTOWN DISTRICT HEATIMQ

COST CQRPARISON FOR: NCA HOSPITAL
CASE: 4

PRESENT YEAR: 1984
HOOKUP YEAR: 1985

TOTAL CONVERSION COST (PRESENT YEAR): 489,600
ESCALATION RATE: 6.501

TOTAL CONVERSION COST (HOOKUP YEAR): 995,424

PERCENT FINANCED: BOI

CASH INVESTMENT: 919,085

TERN OF LOAN (YEARS): 15
INTEREST RATE: 9.001

ANNUAL PAYNENT: 99,471

TAI RATE: 01
YEARS OF DEPRECIATION: 0

ACCELERATED DEPRECIATION? I1=YES,0«NO): 0

POTENTIAL END USE ENERGY SAVINGS FROH CONVERSION: 21

ESTIMATED CURRENT BOILER EFFICIENCY: 70.01
. HEATING EBUIPNENT TYPE: SAS BOILER

■ ■■ ■ ■ ■■ ■■ ■ II ■- CURRENT ANNUAL FIKL USE -

PRIMRY BACKUP BACKUP TOTAL

FUEL TYPE: GAS

CONSUMPTION (MILLION BTU): 42115 42115

ESTIKATED DR CONSURPTION (NILLION BTU): 28638

CURRENT FUEL RATE (9/NIUION BTU): 5.68
FUa ESCALATION RATE: 7.501

CURRENT DH !**«***«* DISTRICT HEATING - DISTRICT

FUEL Fua CURRENT CONVERSION TAI HEATING CUMULATIVE

RATE RATE ENERGY ENERSY AHORTIZATION TOTAL EFFECTS SAVINGS SAVINGS

YEAR i/NNBTU 9/HHBTU COSTS COSTS PRINC. INTER. COSTS (9) (9) (9)

1985 6.11 7.33 257134 209918 21685 6871 238473 0 18681 18681

1986 6.56 7.22 276441 206768 2834 6637 216238 0 60202 7BBB3

1987 7.06 7.37 297174 211064 3089 6381 220534 0 76640 155523

1988 7.59 7.6 319462 217650 3367 6103 227121 0 92341 247864

1989 8.15 B.3 343421 237697 3670 5800 247168 0 96254 344118

1990 8.77 8.42 369178 241134 4000 5470 250604 0 118574 462692

1991 9.42 8.72 396866 249725 4361 5110 259196 0 137671 600362

1992 10.13 8.89 426631 254594 4753 4718 264064 0 162567 762930

1993 10.89 9.07 458629 259748 5181 4290 269219 0 189410 952340

1994 11.71 9.28 493026 265762 5647 3824 275233 0 217793 1170132

1995 12.58 9.52 530003 272636 6155 3315 282106 0 247897 1418029

1996 13.53 9.77 569753 279795 6709 2761 289266 0 280487 1698516

1997 14.54 10.06 612485 288100 7313 2158 297571 0 314914 2013430

1998 15.63 10.38 658421 297265 7971 1499 306735 0 351686 2365116

1999 16.81 10.73 707803 307288 8689 782 316758 0 391044 2756160

2000 18.07 11.12 760888 318457 0 0 318457 0 442431 3198591

2001 19.42 11.55 817954 330771 0 0 33oni 0 487183 3685774

2002 20.88 12.01 879301 343945 0 0 343945 0 535356 4221130

2003 22.44 12.52 945248 358550 0 0 358550 0 586698 4807828

2004 24.13 13.08 1016142 374588 0 0 374588 0 641554 5449383

PAYBACK (NO FINANCING) IN YEAR: 1986

PAYBACK (NITH FINANCING) IN YEAR: 19B6

ENERGY 

COST 

SAVINGS 

(t)

47236 

69673 

86110 

101812 

105724 

128044 

147141 

172038 

198880 
227263 

257367 

289958 

324384 

361156 

400515 

442431 

4B7183 

535356 

586698 

641554

B-35



JAMESTOWN DISTRICT HE<=*T I MO

COST CQHPARISON FOR: NCR HOSPITAL 

CASE: 5
PRESENT YEAR: 1984

HOOKUP YEAR: 1985
TOTAL CONVERSION COST (PRESENT YEAR): *89,600 

ESCALATION RATE: &.SOX 

TOTAL CONVERSION COST (HOOKUP YEAR): *95,424 

PERCENT FINANCES: SOX
CASH INVESTMENT: 119,083 

TERN OF LOAN (YEARS): IS
INTEREST RATE: 9.00X 

ANNUAL PAYRENT: *9,471 
TAX RATE: OX

YEARS OF DEPRECIATION: 0
ACCELERATED DEPREClATItW? (1=YES,O=NO1: 0

POTENTIAL END USE ENERGY SAVINGS FRON CONVERSION: n
ESTIHATED CURRENT BOILER EFFICIENCY: 70.0X 

HEATING EBUIPRENT TYPE: GAS BOILER
------------------------ CUBREMT ANNUAL FUEL USE

PRIMARY BACKUP BACKUP TOTAL

FUa TYPE: GAS

C0NSU)8>TI0N (MILLION BTU): 421X5 42115

ESTIMATED DH CONSUNPTKM (MILLION BTU): 28638

CURRENT FUEL RATE (4/MILLlDN BTU); 3.68
FUa ESCALATION RATE: 7.S0X

PAYBACK (NO FINANCING) IN YEAR: 1986

CURRENT DH I-------------- DISTRICT 1CATIN6---------------- 1 DISTRICT ENERGY
FUEL FUa CURRENT CONVERSION TAI HEATING CUMULATIVE COST
RATE RATE ENERGY -ENERGY AMORTIZATION TOTAL EFFECTS SAVINGS SAVINGS SAVINGS

YEAR l/MHBTU «/RHBTU COSTS COSTS PRINC. INTER. COSTS (*) (*) (*) (()

1985 6.11 7.33 257154 209918 21683 6871 238473 0 1B6B1 1B681 47236

19B6 6.56 7.22 276441 206768 2834 6637 216238 0 60202 78B83 69673

1987 7.06 7.37 297174 211064 3089 6381 220534 0 76640 155523 86110

1988 7.59 7.6 319462 217650 3367 6103 227121 0 92341 247864 101812

19B9 8.13 8.3 343421 237697 3670 5800 247168 0 96254 344118 105724

1990 8.77 8.42 369178 241134 4000 5470 230604 0 118374 462692 128044

1991 9.42 8.21 396866 233120 4361 5110 244590 0 132276 614968 161747

1992 10.13 8.37 426631 239702 4733 4718 249172 0 177459 792427 186930

1993 10.89 8.54 458629 244370 3181 4290 254041 0 204588 997015 214059

1994 11.71 8.73 493026 230011 5647 3824 259482 0 233544 1230559 243014

1993 12.58 8.95 530003 256312 6153 3313 265782 0 264220 1494779 273691

1996 13.53 9.19 569753 263185 6709 2761 272656 0 297098 1791877 30656B

1997 14.54 9.46 612485 270917 7313 2158 280388 0 332097 2123974 341567

1998 15.63 9.75 638421 279222 7971 1499 288693 0 369728 2493702 379198

1999 16.81 10.08 707803 288673 8689 782 298144 0 409639 2903361 419129

2000 1B.07 10.44 760888 298983 0 0 298983 0 461905 3365265 461905

2001 19.42 10.83 817934 310152 0 0 310152 0 307803 3873068 507803

2002 20.88 11.27 879301 322733 0 0 322753 0 356548 4429616 556548

2003 22.44 11.74 943248 336212 0 0 336212 0 609036 5038652 609036

2004 24.13 12.26 1016142 351104 0 0 351104 0 665038 5703690 665038

PAYBACK (NITH FINANCING) IN YEAR; 1986

B-36



JAMESTOWN DISTRICT HE^TING

GST COHPARISON FOR: NCR HOSPITAL 

CASE: k
PRESENT YEAR: 19S4

HOOKUP YEAR: 1985
TOTAL CONVERSION COST (PRESENT YEAR): <87,600 

ESCALATION RATE: 6.SOI 
TOTAL CONVERSION COST (HOOKUP YEAR): <75,424 

PERCENT FINANCED: SOX
CASH INVESTNENT: <17,085 

TERN OF LOAN (YEARS): 15
INTEREST RATE: 7.001 

ANNUAL PAYHENT: <7,471 

TAI RATE: OX
YEARS OF DEPRECIATION: 0

ACCELERATED DEPRECIATION? (t<YES,O>ND); 0

POTENTIAL END USE ENERGY SAVINGS FRON GNVERSION: U
ESTINATED CURRENT BOILER EFFICIENCY: 70.0X 

HEATING EBUIPNENT TYPE: GAS BOILER

------------------------ CIWREHT ANNUAL FUEL USE ----------------------
PRIMARY BACKUP BACKUP TOTAL

FUEL HPE: GAS
CONSUMPTION (NILLION BTU): 42115 42115

ESTINATED OH CONSUHPTION (NIUION BTU): 28638

CURRENT FUEL RATE «/NIUI0N BTU): 5.68
FUa ESCALATION RATE: 7.S0X

YEAR

CURRENT 

FUEL 
RATE 

</NNBTU

DH 

FUEL 
RATE 

</NHBTU

CURRENT
ENERGY

COSTS

I-------------- district heating---------------- 1
TAI

EFFECTS

«)

DISTRICT
HEATING CUMULATIVE

ENERGY
COST

SAVINGS

«)

ENERGY

COSTS

CONVERSION 
AHQRTIZATION TOTAL

COSTS

SAVINGS 

«)

SAVINGS 

«)PRINC. INTER.

1785 6.11 8.33 257154 238556 21685 6871 267112 0 -7757 -7757 18578

1786 6.56 8.15 276441 233401 2834 6637 242872 0 33567 23611 43037
1787 7.06 8.27 277174 236838 3087 6381 246308 0 50865 74477 60336

1788 7.57 8.48 317462 242852 3367 6103 252322 0 67137 141616 76610
1787 8.15 7.58 343421 274354 3670 5800 283825 0 57577 201213 67068

1770 B.n 7.65 367178 276357 4000 5470 285827 0 83347 284562 72817
1771 7.42 7.37 376866 268340 4361 5110 277810 0 117056 403618 128527
1772 10.13 7.48 426631 271470 4753 4718 230761 0 145671 547287 155141
1773 10.87 7.61 458627 275213 5181 4270 284684 0 173745 723234 183416

1774 11.71 7,n 473026 277775 5647 3824 287266 0 203760 726774 213231

1775 12.58 7.75 530003 284750 6155 3315 274421 0 235582 1162576 245053

1776 13.53 10.15 567753 270678 6707 2761 300148 0 267605 1432181 277075
1777 14,54 10.38 612485 277265 ni3 2158 306735 0 305750 1737731 315220
1778 15.63 10.63 658421 304424 7771 1477 313875 0 344526 2082457 353977
1777 16.81 10.72 707803 312727 8687 782 322200 0 385603 2468060 375073

2000 18.07 11.24 760888 321873 0 0 321873 0 438774 2707054 433774
2001 17.42 11.6 817754 332203 0 0 332203 0 485751 3372805 485751
2002 20.88 11.77 877301 343372 0 0 343372 0 535727 3728734 535729
2003 22.44 12.43 745248 355773 0 0 355773 0 587276 4518010 589276
2004 24.13 12.7 1016142 367433 0 0 367433 0 646707 5164717 646709

PAYBACK (NO FINANCING) IN YEAR: 1787

PAYBACK (NITH FINANCING) IN YEAR: 1787
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a<2»ME:s-roujiM district heaitino

COST CDWftRlSON FOR: YHCR
CASE; 1

PRESENT YEAR: 1984
HOOKUP YEAR: 1985

TOTAL CONVERSION COST (PRESENT YEAR): «7,700
ESCALATION RATE: 4.501 

TOTAL CONVERSION COST (HOOKUP YEAR): MO,151 

PERCENT FINANCED: 801
CASH INVESTNEHT: $8,030 

TERN OF LOAN (YEARS): 15
INTEREST RATE; 9.001

ANNUAL PAYMENT; $3,985 

TAX RATE: 01
YEARS OF DEPRECIATION: 0

ACCELERATED DEPRECIATION? (l=YES,0=N0): 0
POTENTIAL END USE ENERGY SAVINGS FROM CONVERSION: 61

ESTIMATED CURRENT BOILER EFFICIENCY: 60.01
HEATING EDUIPMEHT TYPE: GAS BOILER

----- CURRENT ANNUAL FUEL USE ----------------------  
PRIMARY BACKUP BACKUP TOTAL 

FUEL TYPE:--------------------------EAS
CONSUIffTION (MILLION BTUl: 5912 5912

ESTIMATED DH CONSUMPTION (MILLION BTUl: ^216

CURRENT FUEL RATE ($/MILLIOM BTU): 5.48
FUa ESCALATION RATE: 7.501

PAYBACK (NO FINANCING) IN YEAR: 1987 !

YEAR

CURRENT

FUEL
RATE 

$/MMBTU

DH 

Fua 

RATE 

$/MMBTU

1-------------- district heating —
TAX 

EFFECTS 

($)

DISTRICT
HEATING CUMULATIVE

ENERGY ' H
COST ■

SAVINGS S
($) 9TOTAL

COSTS

CURRENT 

ENERGY 

COSTS

ENERGY
COSTS

CONVERSION 

AHORTIIATION SAVINGS

($)

SAVINGS

($)PRINC. INTER.

1985 6.11 6.58 36099 21162 9124 2891 33177 0 2922 2922 14937

1986 6.56 6.73 38806 21645 1192 2792 25629 0 13177 16098 17162 s

1987 7.06 6.89 41717 22159 1300 2685 26144 0 15573 31671 19557

1988 7.59 7.14 44845 22963 1417 2568 26948 0 17897 49568 21382

1989 8.15 7.34 48209 23606 1544 2441 27591 0 20617 70186 24602

1990 8.77 7.57 51824 24346 1683 2302 28331 0 23493 93679 27478

1991 9.42 8.07 55711 25954 1835 2150 29939 0 25n2 119451 29757

1992 10.13 8.36 59889 26887 2000 1985 30872 0 29018 148469 33003 1
1993 10.89 8.68 64381 27916 2180 1805 31901 0 32480 180949 36465

1994 11.71 9.03 69210 29042 2374 1609 33026 0 36183 217133 40168

1995 12.58 9.41 74401 30264 2590 1395 34249 0 40152 257285 4Tr37

1996 13.53 9.82 79981 31582 2823 1162 35567 0 44413 301698 48398

1997 14.54 10.28 85979 33062 3077 908 37047 0 48932 350630 52917

1998 15.63 10.77 92428 34638 3354 631 38623 0 53B05 404435 57790
4

1999 16.81 11.3 99340 36342 3656 329 40327 0 59033 463468 6301/

2000 18.07 11.88 106812 38208 0 0 38208 0 68604 532072 69604 i
1

2001 19.42 12.51 114822 40234 0 0 40234 0 74589 606661 74589 •

2002 20.88 13.18 123434 42389 0 0 42389 0 81046 687704 81046

2003 22.44 13.92 132492 44769 0 0 44749 0 87923 775629 87923 1

2004 24.13 14.72 142644 47341 0 0 47341 0 95302 870931 95302

PAYBACK (HITH FINANCING) IM YEAR: 1987
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JAMESTOWN DISTRICT" MERT I MS

COST COtPARISON FOR: YHCA
CASE; 2

PRESENT YEAR: 1984
HOOKUP YEAR: 19BS

TOTAL CONVERSION COST (PRESENT YEAR): 437,700
ESCALATION RATE: 6.S0X 

TOTAL CONVERSION COST (HOOKUP YEAR): »40,151 

PERCENT FINANCED; BOX
CASH INVESTNENT: 48,030 

TERN OF LOAN (YEARS); 13 

INTEREST RATE: 9.00X
ANNUAL PAYHENT; 43,983 

TAI RATE: n
YEARS OF DEPRECIATION: 0

ACCELERATED DEPRECIATION? (1=YES,0=140): 0
POTENTIAL END USE ENEREY SAVIN6S FRON CONVERSION: 6X

ESTIHATED CURRENT BOILER EFFICIENCY: 60.0X
HEATINS EBUIPNENT TYPE: SAS BOILER 

  CURRENT ANNUAL FUEL USE ---------------------  

PRIMARY BACKUP BACKUP TOTAL 
FUEL TYPE:- SAS

CONSUNPTION (NILLION BTU): 3912 3912
ESTIMATED DH CONSUNPTION (NILLION BTU): 3216

CURRENT FUEL RATE (4/NILLIDN BTU); S.EB
FUEL ESCALATION RATE; 7.S0X

YEAR

CURRENT

Fua
RATE

4/HNBTU

DH 

FUEL 

RATE 

4/HNBTU

I--------------DISTRICT HEATINS - 

CONVERSION 

AMORTIZATION

------------1

TOTAL 

COSTS

DISTRICT ENERSY
COST

SAVINGS

(»)

CURRENT 

ENERSY 

COSTS

ENERSY
COSTS

TAX 

EFFECTS

(*)

HEATINS CUMULATIVE
SAVINGS

(«)

SAVINGS 

«)PRINC. INTER.

1983 6.11 7.33 36099 23574 9124 2891 • 33589 .6 510 510 12524
1966 6.36 7.48 38806 24057 1192 2792 28041 0 10765 11274 14749
19B7 7.06 7.65 41717 24603 1300 2685 28588 0 13128 24402 17113
1988 7.59 7.91 44845 25440 1417 2568 29424 0 15421 39823 19406
1989 8.15 8.13 48209 26147 1544 2441 30132 0 18077 57900 22062
1990 8.77 8.37 51824 26919 1683 2302 30904 0 20920 78821 24905
1991 9.42 8.9 35711 28624 1835 2150 32608 0 23103 101923 27088
1992 10.13 9.21 59889 29621 2000 1985 33605 0 26284 128207 30269
1993 10.89 9.54 64381 30682 2180 1805 34667 0 29714 157922 33699
1994 11.71 9.91 69210 31872 2376 1609 35857 0 33353 191275 37338
1993 12.58 10.32 74401 33190 2590 1395 37175 0 37225 228500 41210
1996 13.53 10.76 79981 34606 2823 1162 38590 0 41390 269890 45375
1997 14.54 11.24 85979 36149 3077 908 40134 0 45845 315735 49830
1998 15.63 11.77 92428 37854 3354 631 41839 0 50589 366324 54574
1999 16.81 12.34 99360 39687 3656 329 43672 0 55688 422012 59673
2000 18.07 12.96 106812 41681 0 0 41681 0 65131 487143 65131
2001 19.42 13.63 114822 43836 0 0 43836 0 70987 558129 70987
2002 20.88 14.37 123434 46216 0 0 46216 0 77218 635348 77218
2003 22.44 15.16 132692 48757 0 0 48757 0 83935 719283 83935
2004 24.13 16.02 142644 51522 0 0 51522 0 91121 810404 91121

PAYBACK (NO FINANCINS) IN YEAR; 1987

PAYBACK (NITH FINANCINS) IN YEAR: 19B8
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JAMESTOWN DISTRICT HEATIMO

COST COttPARISON FOR: TNCA
CASE: 3

PRESENT TEAR: 1984
HOOKUP YEAR: 1983

TOTAL CONVERSION COST (PRESENT TEAR): 137,700
ESCALATION RATE: 6.501 

TOTAL CONVERSION COST (HOOKUP YEAR): «4O,1S1 

PERCENT FINANCES: BOZ
CASH INVESTMENT: 08,030 

TERN OF LOAN (YEARS): IS
INTEREST RATE: 9.001

ANNUAL PAYMENT: 03,983 

TAI RATE: 01
YEARS OF DEPRECIATION: 0

ACCELERATED DEPRECIATION? (l=YES,0=K0): 0
POTENTIAL END USE ENERGY SAVINGS FROM CONVERSION: 61

ESTIMATED CURRENT BOILER EFFICIENCY; 60.01
HEATING EBUIPNENT TYPE: GAS BOILER

-------------  current annual fuel use
PRIMARY BACKUP BACKUP TOTAL

FUEL TYPE: GAS
CONSUMPTION (NIUION BTU): 3912 3912

ESTIMATED DH CONSUMPTION (MILLION BTU): 3216
CURRENT FUEL RATE (O/NILLION BTU): 3.68

FUa ESCALATION RATE: 7.301

YEAR

CURRENT 

Fua 

RATE
F/MNBTU

DH 

FUEL 

RATE 

t/NMBTU

I--------------DISTRICT HEATING 

CONVERSION 

AMORTIZATION TOTAL 

COSTS

TAI 
EFFECTS

(*)

DISTRICT

HEATING CUMULATIVE
ENERGY

COST
SAVINGS

(4)

CURRENT
ENERGY

COSTS
ENERGY

COSTS
SAVINGS
(t)

SAVINGS

(t)PRINC. INTER.

1985 6.11 7.33 36099 23574 9124 2891 33589 0 310 310 12524
1986 6.56 7.22 38806 23220 1192 2792 27203 0 11601 12110 13586
1987 7.06 7.37 41717 23703 1300 2683 27688 0 14029 26139 18014
1988 7.59 7.6 44843 24443 1417 2368 28427 0 16418 42557 20403
1989 8. IS 7.8 48209 25086 1344 2441 29071 0 19138 61695 23123
1990 8.77 8.01 51824 23761 1683 2302 29746 .0 22078 33773 26063
1991 9.42 B.S 35711 27337 1833 2130 31322 0 24389 108163 28374
1992 10.13 8.78 59889 28238 2000 1985 32222 0 27667 135830 31632
1993 10.89 9.08 64381 29202 2180 1803 33187 0 31194 167024 33179
1994 11.71 9.42 69210 30296 2376 1609 34281 0 34929 201953 38914
1993 12.58 9.79 74401 31486 2390 1393 33471 0 38930 240882 42913
1996 13.53 10.19 79981 32772 2823 1162 36737 0 43223 284106 47208
1997 14.34 10.62 83979 34153 3077 908 38140 0 47839 331945 51824
1998 15.63 11.1 92428 33699 3354 631 39684 0 52744 384688 56728
1999 16.81 11.62 99360 37371 3636 329 41356 0 38003 442692 61988
2000 18.07 12.18 106812 39172 0 0 39172 0 67639 510331 67639
2001 19.42 12.79 114822 41134 0 0 41134 0 73688 384019 73688
2002 20.88 13.46 123434 43289 0 0 43289 0 80145 664164 80145
2003 22.44 il.lU 132692 45603 0 0 43603 0 87087 751251 87087
2004 24.13 14.96 142644 48113 0 0 48113 0 94330 845781 94530

PAYBACK (NO FINANCING) IN YEAR; 1987

PAYBACK (NITH FINANCING) IN YEAR; 1988
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JAMESTOWN DISTRICT MERTINQ

COST COHPARISON FORi YHOI
CASE: 4

raeSENT YEAR; t9S4
HOOKUP YEAR: 1983

TOTAL CONVERSION COST (PRESENT YEAR): m,7Wl 
ESCALATION RATE; 6.301 

TOTAL CONVERSION COST (HOOKUP YEAR): UO.ISl
PERCENT FINANCED; SOI

CASH INVESTNENT; 48,030 

TERN OF LOAN (YEARS); IS 

INTEREST RATE: 9.001
ANNUAL PATENT: 43,983 

TAI RATE: 01
YEARS OF DEPRECIATION: 0

ACCEURATED DEPRECIATION? (l=«YES,O-NQ» t 0
POTENTIAL END USE ENERGY SAVINGS FROH CONVERSIIM; tt

ESTINATEO CURRENT 80ILER EFFICIEIRY; 60.01
HEATING EOUIPNENT HPE: GAS SOILER 

--------------------------amilQIT ANNUAL FUEL USE----------------------

PRIMARY BACKUP BACKUP TOTAL
FUEL TYPE: GAS

CONSUrTION (HIUION BTU): 3912 3912

ESTINATEO OH CONSUMPTION (HIUION BTU): 3216
CURRENT FUEL RATE (4/NIUlON BTU): 3.68

FUEL ESCALATION RATE; 7.301

PAYBACK (NO FINANCING) IN YEAR: 1987

PAYBACK (NITH FINANCING) IN YEAR: 1988

CURRENT OH I-------------- DISTRICT HEATING---------------- 1 DISTRICT ENERGY

FUEL FUa CURRENT CONVERSION TAI HEATING CUMULATIVE COST
RATE RATE ENERGY ENERGY AflORTUATION TOTAL EFFECTS SAVINGS SAVINGS SAVINGS

YEAR 4/HHBTU 4/HNBTU COSTS COSTS PRINC. INTER. COSTS (4) (4) (4) (4)

1983 6.11 7.33 36099 23374 9124 2891 33389 0 310 310 12324

1986 6.36 7.22 38806 23220 1192 2792 27203 0 11601 12110 13386
1987 7.06 7.37 41717 23703 1300 2683 27688 0 14029 26139 18014
1988 7.39 7.6 44843 24443 1417 2368 28427 0 16418 42337 20403
1989 8.13 8.3 48209 26694 1344 2441 30679 0 17330 60087 21315
1990 B.n 8.42 31824 27080 1683 2302 31063 0 20760 80847 24745
1991 9.42 8.72 33711 28043 1833 2130 32029 0 23682 104328 27666
1992 10.13 8.89 39889 28391 2000 1983 32376 0 27313 131842 31298
1993 10.89 9.07 64381 29170 2180 1803 33133 0 31226 163068 35211
1994 11.71 9.28 69210 29846 2376 1609 33830 0 H379 198447 39364
1993 12.38 9.32 74401 30618 a90 1393 34602 0 39798 238243 43783
1996 13.33 9.n 79981 31422 2B23 1162 33406 0 44374 282819 48559
1997 14.34 10.06 83979 32334 3on 908 36339 0 49640 332439 53625
1998 13.63 10.38 92428 33383 3334 631 37368 0 33039 387319 59044
1999 16.81 10.73 99360 34309 3636 329 38494 0 60866 448384 64831
2000 18.07 11.12 106812 33763 0 0 33763 0 71048 519433 71048
2001 19.42 11.33 114822 37146 0 0 37146 0 77676 397109 77676
2002 20.88 12.01 123434 38626 0 0 38626 0 84808 681917 84308
2003 22.44 12.32 132692 40266 0 0 40266 0 92426 n4343 92426
2004 24.13 13.08 142644 42067 0 0 42067 0 100377 874919 100377
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a#a»MIE:S-rOWIM DISTRIC-T HE;<=»TIMe

COST CQHPARISON FOR: YMCA
CASE: S

PRESENT TEAR: l?8<
HOOKUP TEAR: 1985

TOTAL CONVERSIOH COST (PRESENT TERR): »37,700
ESCALATION RATE: 6.501 

TOTAL CONVERSION COST (HOOKUP TEAR): «0,151 

PERCENT FINANCED: SOI
CASH INVESTNENT: <8,030 

TERH OF LOAN (TEARS): 15

INTEREST RATE: 9.001
ANMIAL PATRENT: <3,985 

TAI RATE: 01
TEARS OF DEPRECIATION: 0

ACCELERATED DEPRECIATION? (1=TES,0=N0): 0
POTENTIAL END USE ENERGT SAVINGS FROH CONVERSION: 61

ESTIHATED CURRENT BOILER EFFICIENCT: 60.01
HEATINS EBUIPNENT TTPE; GAS BOILER 

  CURRENT AIMUAL FUEL USE ---------------------- 
PRIHART BACKUP BACKUP TOTAL 

FUEL TTPE:-GAS
CONSUHPTION (HIUION BTU): 5912 5912

ESTIHATED DH CONSUHPTION (HILLION BTU): 5216

CURRENT FUEL RATE «/HILL10N BTU): 5.68
FUa ESCALATION RATE: 7.501

PAYBACK (NO FINANCING) IN TEAR: 1987

TEAR

CURRENT 

FUEL 
RATE 

</HNBTU

DH 

Fua 

RATE 

</NNBTU

I-------------- 1

CURRENT

DISTRICT HEATING 

CONVERSION 

AHORTIZATIONENER6Y
COSTS

ENERGY 
COSTS PRINC. INTER.

1985 6.11 7.33 36099 23574 9124 2891

1986 6.56 7.22 38806 23220 1192 2792

1987 7.06 7.37 41717 23703 1300 2685

1988 7.59 7.6 44845 24443 1417 2566

1989 8.15 8.3 48209 26694 1544 2441

1990 B.n, 8.42 51824 27080 1683 2302

1991 9.42 8.21 55711 26404 1835 2150

1992 10.13 8.37 59889 26919 2000 1985

1993 10.89 8.54 64381 27466 2180 1805

199* 11.71 8.73 69210 28on 2376 1609

1995 12.58 8.95 74401 28784 2590 1395

1996 13.53 9.19 79981 29556 2823 1162

1997 14.54 9.46 85979 30425 3077 908

1998 15.63 9.75 92428 31357 3354 631

1999 16.81 10.08 99360 32419 3656 329

2000 18.07 10.44 106812 33576 0 0

2001 19.42 10.83 114822 34831 0 0

2002 20.88 11.27 123434 36246 0 0

2003 22.44 11.74 132692 37757 0 0

2004 24.13 12.26 142644 39430 0 0

DISTRICT
HEATING CUNULATIVE

ENERGY
COST

SAVINGS

«)
TOTAL
COSTS

TAI 
EFFECTS 

«)

SAVINGS

«)

SAVINGS 

«)

35589 0 510 510 12524

27205 0 11601 12110 15586

27688 0 14029 26139 18014

28427 0 16418 42557 20403

30679 0 17530 60087 21515

31065 0 20760 80847 24745

30389 0 25322 106169 29307

30904 0 28966 135154 32970

31451 0 32931 168065 36915

32062 0 37148 205233 41133

32769 0 41631 246864 45616

33541 0 46440 293304 50424

34409 0 51570 344874 55555

35342 0 57085 401959 61070

36403 0 62956 464915 66941

33576 0 73235 536150 73235

34831 0 79992 618142 79992

36246 0 87188 705330 87188

37757 0 94934 800265 94934

39430 0 103214 903479 103214

PATBACK (NITH FINANCING) IN TEAR: 1988
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JAMESTOWN DISTRICT HE*=*T I IMO

COST CORPARISON FOR: TRCA

CASE; 6
PRESENT YEAR: 1984

HOOKUP YEAR: 1983
TOTAL CONVERSION COST (PRESENT YEAR): <37,700 

ESCALATION RATE: i.SOX

PAYBACK (NO FINANCING) IN YEAR: 1988

TOTAL CONVERSION COST (HOOKUP YEAR): <40,131

PERCENT FINANCED: BOX

CASH INVESTMENT: <8,030
TERM OF LOAN (YEARS): 13

INTEREST RATE; 9.00X

ANNUAL PAYMENT: <3,983
TAI RATE: OX

YEARS OF DEPRECIATION: 0
ACCELERATED DEPRECIATION? (1=¥ES,O=NO)s 0

POTENTIAL ENO USE ENER6Y SAVIN6S FRON CONVERSION: 6X
ESTIMATED CURRENT BOILER EFFICIENCY: 60. OX

HEATINS EBUIPMENT TYPE: SAS BOILER
~ CURRENT ANNUAL FUa USE -

PRIMARY BACKUP BACKUP TOTAL

FUa TYPE: SAS

CONSUMPTION (NiaiON BTU): 3912 5912

ESTINATEO DM CONSUMPTION (MILLION BTU); 3216

CURRENT FUEL RATE (t/NILLlON BTU): 3.68

FUa ESCALATION RATE: 7.S0X

CURRENT DM DISTRICT HEATINS - ------------ 1 DISTRICT ENER6Y

Fua Fua CURRENT CONVERSION TAI HEATINS CUMULATIVE COST

RATE RATE ENER6Y ENER6Y AMORTIZATION TOTAL EFFECTS SAVINGS SAVINSS SAVINSS

YEAR </HMBTU S/MRBTU COSTS COSTS PRINC. INTER. COSTS «) «l «) «)

1983 6.11 8.33 36099 26790 9124 2891 38803 0 -2707 -2707 9308

1986 6.36 8.13 38806 26211 1192 2792 30196 0 8610 5903 12595

1987 7.06 8.27 41717 26397 1300 2683 30382 0 11134 17038 15119

1988 7.39 8.48 44843 272n 1417 2368 31258 0 13388 30623 17573

im 8.13 9.38 48209 30811 1344 2441 34793 0 13413 44039 17398

1990 8.77, 9.63 31824 31036 1683 2302 33020 0 16804 60842 20789

1991 9.42 9.37 33711 30133 1833 2130 34120 0 21591 82434 23576

1992 10.13 9.48 39889 30489 2000 1983 34474 0 23416 107849 29401

1993 10.89 9.61 64381 30907 2180 1803 34892 0 29489 137339 33474

1994 11.71 9.n 69210 31422 2376 1609 33406 0 33803 171142 37788

1993 12.38 9.93 74401 32000 2390 1393 33983 0 38415 209557 42400

1996 13.33 10.13 79981 32644 2823 1162 36629 0 43332 232909 47337

1997 14.34 10.38 83979 33383 3077 908 37368 0 48611 301320 32396

1998 13.63 10.63 92428 34187 3334 631 38172 0 34233 353773 38240

1999 16.81 10.92 99360 33120 3636 329 39103 0 60235 416030 64239

2000 18.07 11.24 106812 36149 0 0 36149 0 70662 486692 70662

2001 19.42 11.6 114822 37307 0 0 37307 0 77315 364208 77315

2002 20.88 11.99 123434 38361 0 0 38361 0 84873 649080 84873

2003 22.44 12.43 132692 39976 0 0 39976 0 92713 741796 92713

2004 24.13 12.9 142644 41488 0 0 41488 0 101133 842951 101133

PAYBACK (NITH FINANCINBI IN YEAR: 1988
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JAMESTOWN DISTRICT HE^T I IMO

PAYBACK (NO FINANCIN61 IN YEAR: lfS7

COST COMPARISON FOR; YNCA
CASE; 1

PRESENT YEAR: 1984
HOOKUP YEAR: 1985

TOTAL CONVERSION COST (PRESENT YEAR): >15,800
ESCALATION RATE: 6.501

TOTAL CONVERSION COST (HOOKUP YEAR); >16,827

PERCENT FINANCED; BOX

CASH INVESTMENT: >3,365
TERM OF LOAN (YEARS): 15

INTEREST RATE: 9.001
ANNUAL PAYMENT: >1,670

TAI RATE: 01
YEARS OF DEPRECIATION: 0

ACCELERATED DEPRECIATION? (1=YES,0=M01: 0
PQYENTIAL ENO USE ENERGY SAVINGS FRQN CONVERSION: 91

ESTIMATED CURRENT BOILER EFFICIENCY; 63.01

HEATING EQUIPMENT TYPE: GAS BOILER
- CURRENT ANNUAL FUa USE --

PRIMARY BACKUP BACKUP TOTa

FUa TYPE: GAS

CONSUIffTION (MILLION BTU): 2197 2197

ESTIRATED DH CONSUMPTION (NIUION BTU): 1195

CURRENT FUEL RATE (l/MILLION BTU): 5.68

FUa ESCALATION RATE: 7.501

CURRENT DH DISTRICT HEATING --. J DISTRICT ENERGY

FUEL FUEL CURRENT CONVERSION TAI HEATING CUMULATIVE COST

RATE RATE ENERGY ENERGY AMORTIZATION TOTAL EFFECTS SAVINGS SAVINGS SAVINGS

YEAR 4/HN8TU «/MHBTU COSTS COSTS PRINC. INTER. COSTS (» (» (» (»

1.985 6.11 6.58 13415 7864 3824 1212 12900 0 515 515 5551

198& 6.56 6.73 14421 8043 500 1170 9714 0 4707 5223 6378

1987 7.06 6.89 15503 8235 545 1125 9905 0 5598 10821 7268

1988 7.59 7.14 16665 8533 594 1076 10204 0 6462 17282 8132

1989 8.15 7.34 17915 8773 647 1023 10443 0 7473 24755 9143

1990 8.77 7.57 19259 9047 705 965 10717 0 8541 33296 10211

1991 9.42 8.07 20703 9645 769 901 11315 0 9388 42684 11058

1992 10.13 8.36 22256 9992 838 832 11662 0 10594 53279 12264

1993 10.89 8.68 23925 10374 914 756 12044 0 11881 65160 13551

199* 11.71 9.03 25720 10792 996 674 12462 0 13257 78417 14927

1995 12.58 9.41 27648 11247 1085 585 12917 0 14732 93149 16402

1996 13.53 9.82 29722 11737 1183 487 13407 0 16316 109464 17986

1997 14.54 10.28 31951 12286 1290 380 13956 0 17995 127459 19665

1998 15.63 lo.n 34348 12872 1406 264 14542 0 19806 147265 21476

1999 16.81 11.3 36924 13505 1532 138 15175 0 21748 169013 23418

2000 18.07 11.88 39693 14199 0 0 14199 0 25494 194508 25494

2001 19.42 12.51 42670 14952 0 0 14952 0 27718 222226 27718

2002 20.88 13.18 45870 15752 0 0 15752 0 30118 252344 30118

2003 22.44 13.92 49310 16637 0 0 16637 0 32674 285018 32674

2004 24.13 14.72 53009 17593 0 0 17593 0 35416 320434 35416

PAYBACK (NITH FINANCING) IN YEAR: 1988
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JAMESTOWN DISTRICT HEATINO

COST CQRPARISON FOR; YNCA
CASE: 2

PRESENT YEAR; 190A
HOOKUP YEAR; IfSS

TOTAL CONVERSION COST (PRESENT YEAR): *13,800 

ESCALATION RATE; i.SOX 
TOTAL CONVERSION COST (HOOKUP YEAR): *16,827

PERCENT FINANCED; BOX
CASH INVESTHENT; »3,3iS 

TERN OF LOAN (YEARS); IS 

INTEREST RATE; T.OOX
ANNUAL PAYNENT; *t,A70 

TAI RATE: OX
YEARS OF DEPRECIATION: 0

ACCELERATED DEPRECIATION? (t>YES,O>NOI: 0

POTENTIAL END USE ENER8Y SAV1N6S FROH CONVERSION; n
ESTINATED CURRENT BOILER EFFICIENCY: 63.0X

HEATINS EBUIPNENT TYPE; SAS BOILER 

------qHISqIT AWOIAL FUEL USE----------------------
PRINARY BACKUP BACKUP TOTAL

FUEL nPE; BAS
CONSOHPTION (HIUION BTU); 2197 2197

ESTINATED DH CONSUNPTION (HIUION BTU): 1193
CURRENT FUEL RATE (B/NIUION BTUI; 3.68

FIB. ESCALATION RATE: 7.S0X

PAYBACK (NO FINANCIN8I IN YEAR; 1988

YEAR

CURRENT
FUEL
RATE

»/W«TU

DH 
Fua 

RATE 

t/NHBTU

CURRENT 

ENERST

COSTS

I-------------- DISTRICT HEATING---------------- 1

TAI
EFFECTS 

(«)

DISTRICT 

HEATINB CUnULATIVE
ENERSY

COST
SAVINSS

(*)

ENERSY
COSTS

CONVERSION 

ANORTIZATION TOTAL
COSTS

SAVINGS

(0)
SAVINSS

(0)PRINC. INTER.

1983 4.11 7.33 13413 8741 3824 1212 13794 0 -381 -381 4454
1986 4.34 7.48 14421 8940 300 1170 10410 0 3811 3430 5481
1987 7.04 7.43 15503 9143 345 1125 10813 0 4490 8119 4340
1988 7.59 7.91 14443 9434 594 1074 11124 0 3541 13441 7211
1989 8.13 8.13 17915 9717 447 1023 11387 0 4528 20189 8198
1990 B.n 8.37 19259 10004 705 945 11474 0 7585 27775 9255
1991 9.42 8.9 20703 10437 749 901 12307 0 8394 34171 10044
1992 10.13 9.21 22254 11007 838 832 12478 0 9578 45749 11248
1993 10.89 9.54 23923 11402 914 734 13072 0 10853 34402 12323
1994 11.71 9.91 25720 11844 994 474 13514 0 12205 48808 13875
1993 12.S8 10.32 27448 12334 1083 583 14004 0 13444 82452 15314
1994 13.S3 10.74 29722 12840 1183 487 14330 0 13192 97444 14842
1997 14.34 11.24 31951 13434 1290 380 13104 0 14848 114492 18518
1998 13.43 11.77 34348 14047 1404 244 15737 0 18410 133102 20281
1999 14.81 12.34 34924 14748 1532 138 14418 0 20305 133408 22175
2000 18.07 12.94 39493 15489 0 0 13489 0 24204 177811 24204
2001 19.42 13.43 42470 14290 0 0 14290 0 24380 204191 24380
2002 20.88 14.37 43870 17173 0 0 17175 0 28494 232887 28494
2003 22.44 15.14 49310 18119 0 0 18119 0 31192 244078 31192
2004 24.13 14.02 53009 19147 0 0 19147 0 33842 297941 33842

PAYBACK (NITH FINANC1N6) IN YEAR: 1988
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JAMESTOWN DISTRICT HE«TINO

COST COMPARISON FOR: YNCA
CASE: 

PRESENT YEARS 
HOOKUP TEAR: 

TOTAL CONVERSION COST (PRESENT TEAR): 
ESCALATION RATE: 

TOTAL CONVERSION COST (HOOKUP YEAR): 
PERCENT FINANCED: 

CASH INVESTNENT: 
TERR OF LOAN (YEARSI: 

INTEREST RATE: 
ANNUAL PAYIOT: 

TAX RATE: 
YEARS OF DEPRECIATION: 

ACCELERATED DEPRECIATION? (l=YES,0=H0): 
POTENTIAL END USE ENERGY SAVINGS FROH CONVERSION:

ESTIHATED CURRENT BOILER EFFICIENCY: 
HEATING EBUIPHENT TYPE:

3 

1984 

1985 

115,800
6. SOX 

{16,827
801 

{3,365
13 

9.001 

{1,670
01 
0 

0
91 

63.01 

SAS BOILER

FUa TYPE:

CONSUMPTION (MILLION BTUI:
ESTIMATED OH CONSUMPTION (MILLION BTUI;

CURRENT FUEL RATE ({/MILLION BTUI: 
' FUa ESCALATION RATE:

5.68
7.50X

— CURRcNT ANNUAL rUtL use
PRIMARY BACKUP BACKUP

GAS
2197

TOTAL

2197
1195

CURRENT

Fua
RATE

t/MNBTU

DISTRICT 

HEATING Cl 
SAVINGS 

({|YEAR

DH
Fua
RATE

{/MMBTU

I——••••• UlblKlLl ncAilNo 
CURRENT CONVERSION

ENERGY ENERGY AMORTIZATION
COSTS COSTS PRINC. INTER.

TOTAL
COSTS

TAX 

EFFECTS
({!

ilNULATIVE

SAVINGS 

({I

1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004

6.11
6.56 

7.06 
7.59

8. IS 

B.n 
9.42

10.13 

10.89 

11.71
12.58
13.53
14.54
15.63
16.81 

18.07 

19.42
20.88
22.44
24.13

7.33 

7.22 

7.37
7.6 

7.8 

8.01
8.5 

8.78 

9.08 

9.42 

9.79
10.19 

10.62 

11.1 

11.62 
12.18 

12.79
13.46 
14.18 

14.96

13415 8761 3824 

14421 8629 500 

15503 8808 545 

16665 9083 594 

17915 9322 647 

19259 9573 705 

20703 10159 769 
22256 10494 838 

23925 10852 914 
25720 11258 996 

27648 11701 1085 

29722 12179 1183 

31951 12693 1290 

34348 13266 1406 
36924 13888 1532 

39693 14557 0 

42670 15286 0 
45870 16087 0 

49310 16947 0 

53009 17880 0

1212 

1170 

1125 

1076 

1023
965 

901 
832 

756 
674
585 

487 

380 

264 
138

0 

0 

0 

0 

0

13796 

10299 

10478 
10753 

10992 

11243 

11829 

12164 

12522 

12929 

13371 

13849 

14363 

14936 

15558 

14557 
15286 

16087 

16947 

17880

0 

0 

0 

0 

0 

-0 

0 

0 

0 

0 

0 

0 

0 
0 

0 

0 

0 
0 

0 

0

-381 
4122 

5024 

5912 

6923 

8015 

3874 

10092 
11403 

12791
14278 

15873 
17589 

19411 
21366 
25136 

27384 

29783 

32363 

35129

-381 

3741 

8765 

14677 

21600 

29615 

38489 

48582 
59985 

72776 

87053 

102927 

120515 
139927 

161292 

186428 

213812 

243595 

275958 

311087

PAYBACK (NO FINANCING! IN YEAR: 1987

PAYBACK (NITH FINANCING! IN YEAR; 1988

ENERGY 

COST 

SAVINGS 

(*)

4634 

5792 

6694 
7582 

8593 

9686 

10344 

11762 
13073 

14461 
15948 

17543 

19259 

21081 

23036 

25136 

27384 
29783 

32363 

35129
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JAMESTOWN DISTRICT ME#=*T I MO

COST CQHPARISON FDR: TWA
CASE: 4

PRESENT YEAR: 1984
HOOKUP YEAR: 1985

TOTAL CONVERSION COST (PRESENT YEAR): *15,800

ESCALATION RATE: 4.301 
TOTAL CONVERSION COST (HOOKUP YEAR): *14,827

PERCENT FINANCED: BOX
CASH INVESTNENT: *3,345 

TERN OF LOAN (YEARS): 15 

INTEREST RATE: 9.001
ANNUAL PAYNENT: *1,470 

TAI RATE: OX
YEARS OF DEPRECIATION: 0

ACCELERATED DEPRECIATION? (1=YES,O=NO): 0
POTENTIAL END USE ENERSY SAVIN6S FRON CONVERSION: 9X

ESTIHATED CURRENT BOILER EFFICIENCY: 43.0X
HEATIN6 EBUIPNENT HPE: SAS BOILO 

------------------------ cuRKEin annual fuel use
PRIHARY BACKUP BACKUP TOTAL

FUEL nPE: SAS
CONSUNPTION (BILLION BTU); 2197 2197

ESTINATED DH CIMSUHPTION (NILLION BTU): 1195
CURRENT FUEL RATE (*/NILLION BTU): 5.48

FUEL ESCALATION RATE: l.Hll

PAYBACK (NO FINANCING) IN YEAR: 19B7

YEAR

CURRENT
FUEL
RATE

4/NHBTU

DH 

Fua 

RATE 

4/NNBTU

CURRENT 

ENERGY 

COSTS

I-------------- DISTRICT HEATINS---------------- 1

TAX 

EFFECTS

(*)

DISTRICT
HEATINS CUHULATIVE

ENERSY
COST

SAVINES
(*)

ENERSY
COSTS

CONVERSini 
AHORTnATlON TOTAL

COSTS
SAVINGS
(*)

SAVINGS
(*)PRINC. INTER.

1985 4.11 7.33 13415 8741 3824 1212 13794 0 -381 -381 4454
1984 4.54 7,22 14421 8429 500 1170 10299 0 4122 3741 5792
1987 7.04 7.37 15503 8808 545 1125 10478 0 5024 8745 4494
1988 7,59 7.4 14445 9083 594 1074 10753 0 5912 144n 7582
1989 8.15 8.3 17915 9920 447 1023 11590 0 4325 21002 7995
1990 B.n 8.42 19259 10043 705 945 11733 0 7525 2BS2B 9195
1991 9.42 8.72 20703 10422 749 901 12092 0 8411 37139 10281
1992 10.13 8.89 22254 10425 838 832 12295 0 9941 47100 11431
1993 10.89 9.07 23925 10840 914 754 12510 0 11415 58515 13085
1994 11.71 9.28 25720 11091 994 474 12741 0 12958 71473 14428
1995 12.58 9.52 27448 11378 1085 585 13048 0 14400 84073 14270
1994 13.53 9.77 29722 114n 1183 487 13347 0 14375 102449 18045
1997 14.54 10.04 31951 12023 1290 380 13493 0 18258 120707 19928
1998 15.43 10.38 34348 12404 1404 244 14074 0 20272 140978 21942
1999 14.81 10.73 34924 12824 1532 138 14494 0 22430 143408 24100
2000 18.07 11.12 39493 13290 0 0 13290 0 24403 189811 24403
2001 19.42 11.55 42470 13804 0 0 13804 0 28844 218474 28844
2002 20.88 12.01 45870 14354 0 0 14354 0 31514 250193 31514
2003 22.44 12.52 49310 14944 0 0 14944 0 34347 284540 34347
2004 24.13 13.08 53009 15433 0 0 15433 0 37374 321914 37374

PAYBACK (NITH FINANC1N6) IN YEAR: 19B8
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JAMESTOWN DISTRICT HEftTINQ

COST COMPARISON FOR: YNCA
CASE: 5

PRESENT YEAR: 1984

HOOKUP YEAR: 1985

TOTAL CONVERSION COST (PRESENT YEAR): 913,800
ESCALATION RATE: 4.S0X

TOTAL CONVERSION COST (HOOKUP YEAR): 914,827

PERCENT FINANCED: SOX
CASH INVESTMENT: 93,343

TEM OF LOAN (YEARS): IS
INTEREST RATE: 9.00X

MNUAL PAYMENT: 91,470
TAI RATE: OX

YEARS OF DEPRECIATION: 0

ACCELERATED DEPRECIATION? (1=YES,0=NO): 0

POTENTIAL END USE ENERGY SAVINGS FRON CONVERSION: 9X

ESTIMATED CURRENT BOILER EFFICIENCY: 43.0X

HEATING EBUIPICNT TYPE: GAS BOILER
- CURRENT ANNUAL FUa USE --

PRIMARY BACKUP BACKUP TOTAL

FUa TYPE: GAS

CONSUMPTION (MILLIIM BTU): 2197 2197

ESTIMATED DH CONSUMPTION (MILLION BTU): 1195

CURRENT FUEL RATE (4/NILLION BTU): S.4B
FUa ESCALATION RATE: 7.50X

CURRENT OH «4W*«*V* DISTRICT HEATING - 1 DISTRICT ENERSY

Fua FUEL CURRENT CONVERSION TAX HEATING CUMULATIVE COST

RATE RATE ENERGY ENERGY AMORTIZATION TOTAL EFFECTS SAVINGS SAVINGS SAVINGS

YEAR F/NNBTU 4/HMBTU COSTS COSTS PRINC. INTER. COSTS (9) (9) (9) (9)

1983 4.11 7.33 13413 8741 3824 1212 13794 0 -381 -381 4654

1986 4.34 7.22 14421 8429 SOO 1170 10299 0 4122 3741 5792

1987 7.37 13303 8808 343 1123 10478 0 5024 8763 6694

1988 l.W 7.4 14443 9083 394 1074 10753 0 5912 14477 7582

1989 8.13 8.3 17913 9920 447 1023 11590 0 4325 21002 7993

1990 8.77 8.42 19239 10043 70S 943 11733 0 7325 28328 9195

1991 9.42 8.21 20703 9812 749 901 11482 0 9221 37748 10891

1992 10.13 8.37 22234 10004 838 B32 11474 0 10382 48331 12252

1993 10.89 8.34 23923 10207 914 734 11877 0 1204B 60379 13718

1994 11.71 8.73 23720 10434 994 474 12104 0 13414 73995 15286

1993 12.38 B.9S 27448 10497 1083 383 12347 0 15282 89277 16952

1994 13.33 9.19 29722 10984 1183 487 12454 0 17049 106343 18739

1997 14.34 9.44 31931 11304 1290 380 12974 0 IB973 125320 20645

1998 13.43 9.73 34348 11433 1404 244 13323 0 21023 146345 22695

1999 14.81 10.08 34924 12047 1332 138 13717 0 23204 169531 24876

2000 18.07 10.44 39493 12478 0 0 12478 0 27213 196767 27215

2001 19.42 10.83 42470 12944 0 0 12944 0 29724 226493 29726

2002 20. BB 11.27 43870 13470 0 0 13470 0 32401 258893 32401

2003 22.44 11.74 49310 14031 0 0 14031 0 33279 294173 35279

2004 24.13 12.24 33009 14433 0 0 14453 0 38354 332529 38356

PAYBACK (NO FINANCING) IN YEAR: 1987

PAYBACK (HITH FINANCING) IN YEAR: 19BB
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JAMESTOWN DISTRICT HERTINS

COST COVARISON FOR: YMCA

CASE: 6
PRESENT YEAR: 1984

HOOKUP YEAR: 1985
TOTAL CONVERSION COST (PRESENT YEAR): 115,800

ESCALATION RATE: 6.501 
TOTAL CONVERSION COST (HOOKUP YEAR): 416,827 

PERCENT FINANCED: 801
CASH INVESTMENT: 43,565 

TERN OF LOAN (YEARS): 15
INTEREST RATE: 9.001

ANNUAL PAYNENT: 41,670 

TAI RATE: 01
YEARS OF DEPRECIATION: 0

ACCELERATED DEPRECIATION? (bYES,0=N0); 0
POTENTIAL ENO USE ENER6Y SAVINGS FROM CONVERSION: 91

ESTINATEO CURRENT 80ILER EFFICIENCY: 63.01

HEATINS EOUIPNENT TYPE: SAS 8flILER

------------------------cuRi^ fuel use-------------

CURRENT FUEL RATE (4/NILLION STU): 5.68

FUEL ESCALATION RATE: 7.501

PRIHARY 8ACKUP BACKUP TOTAL
FUEL nPE: GAS

CONSUMPTION (MIUION BTU): 2iV 2197
ESTIMATED DH CONSUMPTION (MILLION STU): 1195

PAYSACK (NO FINANCING) IN YEAR: 1988

YEAR

CIRRENT
FUEL
RATE

4/MNSTU

OH 

Fua 

RATE 

4/HM8TU

I-
CURRENT

ENERGY
COSTS

ENERGY
COSTS

DISTRICT HEATING 

CONVERSION 

AMORTIZATION TOTAL
COSTS

TAI 
EFFECTS

(4)

DISTRICT
HEATING CUMULATIVE

ENERGY
COST

SAVINGS

(4)

SAVINGS
(4)

SAVINGS

(4)PRINC. INTER.

1985 6.11 8.33 13415 9956 3824 1212 14991 0 -1576 -1576 3459
1986 6.56 8.15 14421 9741 SOO 1170 11411 0 3010 1434 4680
1987 7.06 8.27 15503 9884 545 1125 11554 0 3949 5383 5619
1988 7.59 8.48 16665 10135 594 1076 11805 0 4860 10243 6530
1989 8.15 9.58 17915 11450 647 1023 13120 0 4795 15038 6465
1990 t.n 9.65 19259 11533 705 965 13203 0 6055 21094 7725
1991 9.42 9.37 20703 11199 769 901 12869 0 7834 28928 9504
1992 10.13 9.48 22256 11330 838 832 13000 0 9256 38184 10926
1993 10.89 9.61 23925 11486 914 756 13156 0 10770 48953 12440
1994 11.71 9.n 25720 116n 996 674 13347 0 12373 61326 14043
1995 12.58 9.95 27648 11892 1085 585 13562 0 14087 75413 15757
1996 13.53 10.15 29722 12131 1183 487 13801 0 15921 91334 17591
1997 14.54 10.38 31951 12406 1290 380 14076 0 17875 109209 19545
1998 15.63 10.63 34348 12705 1406 264 14375 0 19973 129182 21643
1999 16.81 10.92 36924 13051 1532 138 14721 0 22202 151385 23872
2000 18.07 11.24 39693 13434 0 0 13434 0 26259 177644 26259
2001 19.42 11.6 42670 13864 0 0 13864 0 28806 206450 28806
2002 20.88 11.99 45870 14330 0 0 14330 0 31540 237990 31540
2003 22.44 12.43 49310 14856 0 0 14856 0 34455 272445 34455
2004 24.13 12.9 53009 15418 0 0 15418 0 37591 310036 37591

PAY8ACK (NITH FINANCING) IN YEAR: 1989
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APPENDIX C

END-USER BUILDING RETROFIT ANALYSIS

C-1



FEDERAL BUILDINGS

I. EXISTING SYSTEM
The present Federal Building heating system is a two-pipe low-pressure steam 
system with primarily gas-fired boilers and condensate vacuum pumps. Terminal 
heating units presently in use include fin-tube convectors and 3 thru-the-wal1 
units in the administration/offices areas and 16 unit heaters and several fin 
tube convectors in the post office mail process!ng/work rooms areas of the east 
wing.

Additionally, 2 vestibule cabinet heaters and several penthouse air handling 
units with heating coils are connected to the steam heating system. However, 
these units have not bee utilized in recent years.

Each of the north, south, east, and west exposures perimeter fin-tube radiation 
are provided with a zone control valve operating in response to a room ther­
mostat. Unit heaters are individually controlled by their respective room ther­
mostats. Condensate return headers are interconnected between zones prior to 
return to the boiler.

Domestic hot water is provided by a gas-fired water heater with a steam coil in 
the back to generate hot water during the heating season.

II. CONVERSION TO HOT WATER DISTRICT HEATING SYSTEM
A design comfort heating load of 1,200,000 Btuh was determined based on fuel 
consumption records for the building and is the basis for the heating system, 
retrofit design. On the design day the system should be capable of producing a 
24°F drop with 183°F water supplied to all heating equipment presently in use. 
The system flow rate would be approximately 100 gpm at a return temperature of 
159°F.

The conversion to hot water district heating can be accomplished as follows:

0 Retire (in-place) the existing boilers and associated equipment 
and install a plate-type heat exchanger for both comfort and heating 
and domestic hot water needs.
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0

0

0

0

0

0

0

0

Establish a separate independently controlled heating zone for each 
of the north, south, west, and east exposures perimeter fin-tube 
radiation in the administration/offices areas utilizing the existing 
steam and condensate lines.

Establish a primary hot water distribution system for supplying 
(and returning) the individual heating zones and the east wing (mail 
process!ng/work rooms). Two new 100 percent-capacity circulating 
pumps, expansion tank, air removal system, and a new return header 
are required. The existing main steam supply header will be used.

Control primary distribution supply water temperature in response 
to outdoor temperature.

Provide independent constant flow rate/variable temperature control 
for each of the four heating zones established in the administration/ 
offices areas. Each zone requires an indoor-outdoor temperature 
controller, control valve and circulating pump. Individual terminal 
heating unit control/would be provided in the east wing.

Retrofit existing fin-tube convectors, unit heaters and vestibule 
cabinet heaters for hot water service.

Isolate penthouse heating coils which are not in use. The existing 
supply and return lines should remain connected to the primary 
distribution system, however, for future retrofit, if desired.

Remove all traps and modify existing steam and condensate lines as 
required to achieve zone separation and to establish the primary 
and secondary distribution system arrangement. Balancing valves 
should be added in risers supplying multiple terminal units and 
in main distribution liens as required.

Connect domestic hot water service lines to the heat exchanger, 
bypassing the existing gas-fired unit which would be shut down but 
remain connected for backup service.
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JAMESTOWN PLYWOOD CORPORATION

I. EXISTING SYSTEM
The present heating system is primarily a two-pipe low pressure steam system. 
Approximately 38 cast iron radiators, 15 fin-tube radiators, 6 wall-mounted pipe 
manifold type radiators, and 20 unit heaters comprise the terminal steam heating 
units. In addition, several electric baseboard radiators are installed (in 
offices).

Low-pressure steam is delivered via pressure-reducing valves from a high- 
pressure steam boiler plant fired with both natural gas and on-site wood scrap 
material. The high-pressure steam is utilized by various process equipment 
associated with the facility's manufacture of wood products. Low-pressure steam 
is also utilized by humidifiers in the product storage area.

Domestic hot water needs are provided by several electric hot water heaters 
located in various areas of the building.

II. CONVERSION TO HOT WATER DISTRICT HEATING
Due to the availability of wood scrap materials as well as the high-temperature 
requirements of the process equipment, the process heating load would not be 
provided by district heating. The existing boilers would remain in service to 
meet this load.

In addition, as domestic hot water needs are minimal and extensive piping runs 
as well as a heat exchanger would be required, the domestic hot water load also 
would not be provided by the district heating system.

Accordingly, the building retrofit considers only the conversion work required 
for comfort heating. A design comfort heat load of 4,120,000 Btuh has been 
estimated for this building and is the basis for the retrofit design. It should 
be noted, however, that the heat load was determined based on fuel records of 
gas consumption only. A record of the quantity of wood scrap material used was 
not kept. As a result, a key assumption in the heat load assessment was that 
natural gas consumed in summer months reflected a constant average usage 
throughout the year to supplement the process load provided by wood scrap 
fi ri ng.
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Based on the above it was considered that in lieu of using a heat exchanger, the 
district heating water be used directly by the building heating system to pro­
vide greater flexibility to ensure the actual peak heating load will be 
satisfied. This practice is common in European district heating systems, espe­
cially in industrial facilities.

The conversion to hot water district heating can then be accomplished as 

follows:

0 Isolate the low-pressure steam comfort heating system from the 
high pressure steam supply system. This required a new condensate 
return system for the process equipment as the existing condensate 
lines will be utilized for the hot water circulating system.

0 Retrofit terminal heating units to hot water service and establish 
hot water circulating piping system.

0 Run new low-pressure steam lines (via pressure-reducing valves) 
from the high-pressure steam lines to provide the humidification 
requi rements.

0 Retire existing condensate pumping stations and install new hot 
water return piping.

0 Connect the district heating supply and return water directly to 
the building heating system. This requires the installation of a 
pressure-reducing valve to reduce the district heating supply water 
pressure to an acceptable level, a mixing valve to temper the 
district heating water supply with building heating system return 
water, and two 100 percent-capacity pumps to return the district 
heating water to the system.

0 Control building supply temperature in response to outdoor temper­
ature. On the design day, a water supply temperature of 195®F 
and a flow rate of 218 gpm will satisfy the estimated heat load of 
4,120,000 Btuh. Return water temperature would be 157°F.

C-5



0 Individual terminal heating units would be controlled by their 
respective supply valves.
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YWCA

I. EXISTING SYSTEM
The present YWCA heating system is a two-pipe low-pressure steam system with a 
gas-fired boiler. One unit heater and a total of 55 cast iron and fin-tube 
radiators comprise the terminal heating equipment.

the majority of the radiators in use are controlled by a recently installed 
pneumatic control system which included 36 pneumatic radiator control valves, 14 
pneumatic thermostats, and a control panel. The balance of the radiators have 
either self-contained thermostatic valves or manual steam supply valves.

Domestic hot water needs exclusive of the kitchen are provided by one gas-fired 
heater. The kitchen requirements are provided by a separate gas-fired unit. 
Kitchen facilities are only occasionally used.

II. CONVERSION TO HOT WATER
A design comfort heating load of 460,000 Btuh was determined based on fuel con­
sumption records and is the basis for the heating system retrofit design. On 
the design day the heating system should be capable of producing a 30°F drop 
with 185®F water supplied to all heating equipment presently in use. The system 
flow rate would be approximately 31 gpm at a return temperature of 155°F.

Domestic hot water requirements to be provided by district heating will not 
include the kitchen due to the infrequent use of this facility.

The conversion to hot water district heating can be accomplished as follows:

0 Retire (in-place) the existing boiler and associated equipment.

0 Install a plate-type heat exchanger for both comfort heating and 
domestic hot water loads.

0 Establish the hot water distribution system utilizing the existing 
steam and condensate piping, and installing two percent-capacity 
circulating pumps, expansion tank, and air-removal system.

C-7



0

0

0

0

Retrofit unit heaters and radiators to hot water service. Existing 
pneumatic radiator control valves are adaptable to hot water service. 
Manual radiator steam supply valves and thermostatic supply valves 
should be replaced with self-contained thermostatic valves designed 
for hot water service.

Control system supply water temperature in response to outdoor 
temperature.

Utilize existing pneumatic control system as presently installed 
for indoor temperature control. The balance of radiators can be 
individually controlled by the thermostatic valves.

Connect domestic hot water service lines (excluding kitchen) to the 
heat exchanger, bypassing the existing gas-fired unit which would 
be shut down but remain connected for backup service.
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YMCA

I. EXISTING SYSTEM
The YMCA obtains most of its space heat from a two-pipe steam system with a gas- 
fired boiler. This system has a total of 170 cast iron radiators and one air 
handler with a steam coil. Steam supply to the east side of the building has 
been retired as have many radiators. Additional heat is supplied by gas unit 
heaters in some areas and heat to the racketball courts is supplied by a roof­
mounted air handler fired with natural gas.

Domestic hot is supplied by two steam heated hot water tanks. Heat for the pool 
is also obtained from steam.

II. CONVERSION TO HOT MATER
A design heat load of 1,491,000 Btuh was determined based on the building’s fuel 
consumption records and is the basis for the retrofit design. This does not 
include that portion of the load now handled by the roof-mounted unit over the 
racketball courts as the cost to retrofit it to district heating would be prohi­
bitive for the load it carrier. The gas unit heaters are not to be retrofitted 
for the same reason although their portion of the load could be picked up by 
reactivating the retired steam piping.

The system should be capable of achieving a 30°f temperature drop or larger. 
With a 30°F drop and a supply temperature of 19O‘’f, the return temperature would 
be 160°F at an approximate flow of 100 gpm.

The conversion to hot water district heating can be accomplished as follows:

0 Retire (in-place) the existing steam system boiler. If desired it 
can be adapted to backup service.

0 Install a plate heat exchanger to replace the retired boiler.

0 Convert the steam system to hot water service including the
presently retired east side portion. This requires that all steam 
traps be removed and that an expansion tank, an air separator, and
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two 100 percent capacity pumps be installed. Air vents need to be 
installed at all system high points and all terminal units will require 
conversion to hot water service.

0 Retrofit the domestic hot water system by using the existing tank 
heater as storage and heating the water to system requirements with 
a plate exchanger.

0 Retire the present steam pool heater (in-place) and substitute a 
plate heat exchanger to provide heat for the pool.
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CITY HALL

I. EXISTING SYSTEM
The City Hall is an ideal building for conversion to hot water district heating 
as it currently uses a hot water system. A hot water boiler fired by natural 
gas supplies hot water to radiant ceiling panels for space heating. The 
domestic hot water is also supplied by a natural gas boiler.

II. CONVERSION TO HOT MATER DISTRICT HEATING
A design heat load of 1,843,000 Btuh was determined based on the building's fuel 
consumption records and is the basis for the retrofit design. The system should 
be capable of achieving a 20°F temperature drop or larger. With a 20°F drop and 
a supply temperature of 160°F, the return temperature would be 140°F at an 
approximate flow of 185 gpm.

The conversion to hot water district heating can be accomplished as follows:

0 Retire (in-place) the existing hot water boiler.

0 Install a plate heat exchanger to replace the retired boiler.

0 Retrofit the existing domestic hot water system by retiring (in- 
place) the existing tank heater and replacing it with a plate­
type heat exchanger large enough to meet the building's 
instantaneous demand.
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BOYS' CLUB

I. EXISTING SYSTEM

At present the Boys' Club has two systems to provide space heating. In the 
addition there is a two-pipe steam system with a natural gas-fired boiler. 
This system has a total of 8 cast iron radiators, 14 finned tube radiators 
and 4 cabinet heaters. The original building structure is heated by a hot 
water system with its own separate gas boiler.

Domestic hot water is provided by a large once-through tank heater which is 
fired by natural gas. The pool heater is also fired by natural gas.

II. CONVERSION TO HOT WATER DISTRICT HEATING
A design heat load of 888,000 Btuh was DETERMINED based on the building's 
fuel consumption records and is the basis for the retrofit design. The 
system should be capable of achieving a 30°F temperature drop or larger. 
With a 30°F drop and a supply temperature of 190°F, the return temperature 
would be 160°F at an approximate flow rate of 60 gpm.

The conversion to hot water district heating can be accomplished as 
follows:

0 Retire (in-place) the existing steam and hot water system boilers. 
If desired, they can be adapted to backup service.

0 Install a plate heat exchanger to replace the retired boilers.

0 Convert the steam system to hot water service. This requires that 
all steam traps be removed and that an expansion tank, an air 
separator and two 100 percent-capacity pumps be installed. Air 
vents need to be installed at all system high points and all 
terminal units will require conversion to hot water service.

0 Establish independent temperature control for the two systems 
through the use of a mixing valve capable of tempering the supply 
water temperature with a portion of the cooler return water.
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0 Retrofit the domestic hot water system by using the existing tank 
heater as storage and heating the water to system requirements 
with a plate exchanger. This also has the advantage of keeping 
a backup source of hot water as the present function of the 
heater will not be disturbed.

0 Retire the present gas pool heater in place and substitute a
plate heat exchanger to provide heat for the pool.
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JAMESTOWN GENERAL HOSPITAL

I. EXISTING SYSTEM

The hospital complex is composed of several interconnected buildings with the 
major portion of the heating requirements provided by two 60-psig high-pressure 
boilers. The main hospital, comprised of four wings, north, south, east and 
west is physically joined to the nearby Professional Building by recently 
constructed core and ancillary additions. A separate building complex houses 
the steam boilers in a maintenance area in addition to facilities for the Family 
Health Center and the Humphrey Pavillion, a business office.

In general, high-pressure steam is distributed from the central plant to each 
building where a pressure-reducing station is furnished for low-pressure conver­
sion. The north wing, east wing, portions of the south and west wings, the 
Professional Building, the maintenance area and the Humphrey Pavillion rely on 
the low-pressure steam for space heating. Periphery units include cast iron 
radiators, cabinet-type fin-tube convectors and baseboard fin tubing. The steam 
supply serves the second floor of the east wing which employs floor-mounted unit 
ventilators and a couple of unit heaters while the kitchen and cafeteria in the 
west wind have several overhead unit ventilators.

the core and ancillary areas and the remaining portions of south and est wings 
depend on a central air system comprised of approximately 32 heat pumps for com­
fort heating. Acting as a heat source, relatively hot water is circulated to 
individual heat pumps which deliver this heat to air ducts serving the occupied 
areas. In cold weather, supplementary heat is supplied to the closed-water 
system to boost the water temperature for proper heat pump performance. This 
supplementary heat is provided to the system via a shel1-and-tube heat exchanger 
located in the penthouse which utilizes central plant steam to produce hot 
water. Additional central air temperature control is achieved by 12 steam coils 
and humidifiers located upstream of the heat pumps which preheat and humidify 
the air as required. Further upstream, several air-to-air exchangers including 
a "Z" duct design in the ancillary unit are provided for heat recovery of warm 

room exhaust air which is continuously replaced in accordance with health codes. 
Final room temperature control is achieved utilizing electric reheat in the 
individual rooms.



In addition to space heating demands, steam is produced for process require­
ments. High-pressure steam is used directly by seven sterilizers, bed pan hop­
pers at nursing stations and steam pressure cookers in the kitchen. Domestic 
hot water for the main hospital is generated with a steam heated exchanger 
bundle irranersed in a storage tank in the penthouse.

Several decentralized facilities for heating and hot water production have been 
introduced at the hospital. The Family Health Center is heated solely by^inde­
pendent gas-fired equipment. A small gas-fired domestic hot water heater is 
provided for the maintenance area. Family Health Center and Humphrey Pavillion. 
Another water heater is installed in the Professional Building to supply a small 
laundry.

II. CONVERSION TO HOT MATER DISTRICT HEATING 
Analysis of the fuel consumption records indicates that the peak comfort heating 
load for the hospital is 2,700,000 Btu/hr. A peak demand of 2,000,000 Btu/hr 
is expected for hot water generation. Knowing the heat load requirement and the 
performance capability of the heating system, a hot water retrofit could be 
accomplished with a district water supply of about 130 gpm and a temperature 
drop from 250®F to 160°F. Estimates for building water system operation were 
based on a flow of 200 gpm with a temperature rise from 170®F to 190°F for the 
periphery and air preheat coil system, a flow of 175 gpm with a temperature rise 
from 70‘’F to 100®F for supplemental heat pump system and a flow of 45 gpm with a 
temperature rise from 40°F to ISO’F for domestic hot water.

In a hot water retrofit, the penthouse replaces the boiler room as the central 
equipment location, the penthouse would house a plate-type heat exchanger dedi­
cated to the periphery and air preheat coil load presently handled by the steam 
boilers. Two plate exchangers would replace the existing shall-and-tube 
exchangers situated in the penthouse for supplemental heating to the heat pump 
system and domestic hot water. The exchangers presently installed were intended 
for steam service and may be unsuitable in a conversion to hot water.

Associated with each exchanger is a closed hot water system which circulates hot 
water to terminal users in the complex. Each building hot water system is inde­
pendent, governed by different temperature requirements. Periphery units such 
as radiators and fin tubing demand a higher operating temperature than the
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