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NOTICE

This report was prepared by Burns and Roe in the course of
performing work contracted for and sponsored by the City of
Jamestown and the New York State Energy Research and
Development Authority (hereafter the "Sponsors"). The opinions
expressed in this report do not necessarily reflect those of the
Sponsors or the State of New York and reference to any specific
product, service, process or method does not necessarily
constitute an implied or expressed recommendation or
endorsement of same. Further, the Sponsors and the State of
New York make no warranties or representations, expressed or
implied, as to the fitness for particular purpose, merchantability of
any product, apparatus or service or the usefulness,
compieteness or accuracy of any processes, methods or other
information contained, described, disclosed or referred to in this
report. The Sponsors and the State of New York and the
contractor make no representation that the use of any product,
apparatus, process, method or other information will not infringe
privately owned rights and will assume no liability for any loss,
injury, or damage resulting from, or occurring in connection with,
the use of information contained, described, disclosed, or referred
to in this report.
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ABSTRACT

The Industrial Corridor of Jamestown, New York, is an area of the City in
which more than twenty industrial/manufacturing companies are Tocated. These
companies' thermal demands, in addition to space heating, include sianificant
orocess heatina loads related to wood and metal product manufacturing. This
study investioated in depth, the technical and economic feasibility of imple-
menting a district heatina system in the Industrial Corridor which can serve
hoth process and space heatina loads. Such a system which can reduce the
eneray costs of its customers will enhance their continued viability and
competitiveness with outside industries, and thereby, benefit the community as
a whole which reiies on this larae employment base for economic stability and
arowth,

Based upon the heat load assessment conducted, the study focused upon nine
companies with the laraest thermal demand. Alternative system implementation
desians were considered including new conventional centralized boiler plants,
aas turbine coageneration, and hoth nigh temperature hot water and steam as
the heat transport media in an underaround distribution system,

The study concluded that, in view of the nature of existino prospective
customer loads beina primarily steam based, the most economical system for
near term phased development is a steam based svstem with a new conventional
centrally located steam hniler plant, The economic potential for a
cogeneration svstem was found to be sensitive to electricity buy back rates,
which at oresent, are not attractive, Implementina a modern hiah temperature
hot water system would reaquire significant customer retrofit costs to convert
their steam based systems to hot water, resultinag in long and unattractive pav
hack periods. Inless customer hot water retrofit costs can be expended
without penalty to the district svstem economics, hot water district heatinag
is not considered economically feasible.
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EXECUTIVE SUMMARY

This report presents the results of an investigation into the feasibility of
implementing a district heating system to serve the Industrial Corridor of
Jamestown, New York. The study assesses the potential heating loads, develops
in conceptual form the distribution system and central heating plant design and
implementation plans, and evaluates the system and customer economics for both
coventional boiler and cogeneration district heat sources.

The Industrial Corridor depicted in Figure 3-1, consists of many companies with
a diversity of manufactured products. A district heating system which can lower
energy costs of the companies in the Industrial Corridor will enhance their con-
tinued competitiveness with outside industries, spur economic development in the
community as a whole and ensure the future stability and growth of this employ-
ment base on which the city relies.

THERMAL LOAD

Of the twenty companies identified in Figure 5-1, the following nine ccmpanies
were selected for the thermal load analysis because of the size of their
potential loads and proximity to each other:

Area A

1. MRC Bearing

2. Weber-Knapp

Area B

1. Crawford Furniture

2. Dahlstrom Manufacturing

3. Hopes Windows

4. Essex Specialty Products

5. Jamestown Metal Manufacturing
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6. Jamestown Metal Products
7. Blackstone Manufacturing

Of the eight major companies identified in Area A, MRC Bearing's and
Weber-Knapp's combined annual natural gas comsumption convertible to district
heating accounts for over 73% of the area's total. 1In Area B, the above seven
companies account for over 98%.

The results of the thermal load analyses performed for these nine potential
customers are summarized in Table S-1. 1n Area A, the peak potential district
heating ioad was estimated at 26.70 million btu's per hour (mmbtuh), 105.72
mmbtuh in Area B, and 132.42 mmbtuh overall, These peaks include al) process
and space heating loads now served by boilers as well as direct-fired unit
heater and roof-top unit space heating loads. Also noted in Table S-1 are the
peak load totals without the direct-fired loads and the annual district heating
loads (mmbtu) with and without direct-fired.

Evident from the heat load assessment results is the high percentage of direct-
fired loads for customers such as Hopes Windows, Weber-Knapp, and Blackstone who
rely primarily on direct gas-fired equipment for space heating. Conversion of
these loads to district heating would require unit replacement with steam or
hydronic systems.

[t should also be noted that internal loads for the various customers are
process type (more so than domesti¢ hot water), in which steam at pressures as
high as 75 psig are utilized in manufacturing processes. Overall, internal
steam loads account for nearly 20% of the total peak load including direct-
fired, and 44% of the peak load without direct-fired lcads.



TABLE 5-1
CUSTOMER LOAD ARALYSIS SUMMARY

Normalized Annual

Peak District Heating Loads (mmbtuh) Load Totals (mmbtu/yr) Customer Avg. Efficiency
Heating Peak Load Totals With Without With Without
AREA A Bollars Dir Fired Internal w/Dir Fired w/o Dir Fired Dir. Fired Dir. Fired bir. Fired Dir. Fired
MCR Bearing B.52 0 o* 8.52 8.52 22,067 22,067 65.0% 65.0%
Weber Knapp n 11.99 3.08 18.18 6.19 32,478 20,750 76.3% . T0.9%
Area A Total: 11.63 11.99 3.08 26.70 14.71 54,545 42,817
o AREA B
I

Crawford Furniture 1.52 1.08 0.04 2.64 1.56 6,385 3,617 72.61 67.11
Dahlstrom 12.30 0.00 6.21 18.51 18.51 45,254 45,254 65.0% 65.0%
Essex Specialty Products 1.62 1.56 0.11 3.29 1.73 7,334 2,862 72.2% 65.2%
Hopes Windows 1.97 15.08 1.99 13.04 3.96 32,110 9,394 79.8% 65.4%
Jamestown Matal Mfg. 1.37 0.42 2.62 4.41 3.99 12,100 11,540 65.2% 65.0%
Jamestown Metal Prod. 1.92 0.00 1.34 3.26 3.26 7,176 7.176 65.0% 65.0%
Biackstone 0.00 44.92 9.65 54.57 9.65 147,147 52,450 75.1% 65.0%
Area B Total: 20.64 63.12 21.96 105.72 42.60 257,506 132,293

Area 8 W/0 Blackstone: 20.64 18.20 12.31 51.15 32.95 110,359 79,843

Systes Total
With Blackstone: 32.27 75.11 25.04 132.42 57.31 312,051 175,110
* Included in Bollers Heating
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HEAT SOURCE AND DISTRIBUTION SYSTEM ANALYSIS

In consideration of the load characteristics identified during the heat load
assessment, several options were considered for the optimum heat source and heat
transport media design. While a conventional low temperature hot water district
heating system (250 Deg. F maximum) could serve space heating loads, and a high
temperature hot water system both space heating and high thermal leve) process
demands, the associated retrofit costs to the potential customers would be high
resulting in extended payback periods to recover conversion costs through enercy
savings.

It was recognized early in the study that both space heating and process loads
must be satisfied to implement a marketable system, and from the customer point
of view, low retrofit costs were a major concern to achieve favorable economic
results. Accordingly, the focus of this study was directed toward the
feasibility of impiementing a steam district heating system with a new central
heat source.

Two conceptual cesigns were developed for a central heat source: (1) boilers
only and (2} cogeneration. The cogeneration option consisted of installing gas
turbines with heat recovery boilers (with supplementary firing capability) in
conjunction with conventional steam boilers for peaking and standby service.
Both options were developed with base case phased implementation plans to serv-
ice the entire load potential of the nine customers in Areas A and B within
three years. In the cogeneration option, boilers alone would be installed in
the first year to minimize initial capital investment which could then serve in
the peaking and standby capacity in future years.

The estimated system capital costs including the central plant and distribution
system are summarized in Tables $-2 and S5-3. Three phase implementation plans
for the boiler and cogeneration option are summarized in Table S$-4. The
implementation plans are based upon serving all customers in Area A the second



TABLE S5-2

INDUSTRIAL CORRIDOR DISTRICT HEATING SYSTEM COST ESTIMATE
COGENERATION OPTION (1988 DOLLARS)

PHASE 1 PHASE 2 PHASE 3
BOILER PLANT
1000-HP Steam Boilers & Controls $222,000 $111,000
Auxiliary Equipment 28,000 14,000
Boiler Breeching 22,000 9,000 9,000
Mechanical & Piping Installation 408,000 201,000
Subtotatl: $680,000 $335,000
COGENERATION PLANT
Gas Turbine-Generator w/Accessories
(4000kw) $1,400,000 $1,400,000
NOX Control (Water Injection) 50,000 50,000
Heat Recovery Boiler w/Auxiliary
Firing and Accessories 470,000 470,000
Gas Compressor 190,000 190,000
Deionized Water Treatment System 75,000 75,000
Switchgear & Motor Control Console 105,000 75,000
Auxiliary Equipment 100,000 100,000
Mechanical & Piping Installation 340,000 270,000
Electrical/I&C Installation 330,000 260,000
Subtotal: $3,060,000 $2,890,000
UTILITY INTERCONNECTION $50,000 $100,000 $0
SITE
Land $150,000 $0 $0
Building & HYAC w/Site Preparation 85,000 175,000 100,000
Subtotal: $235,000 $175,000 $100,000
DISTRIBUTION SYSTEM
Piping $515,000 $411,000 $84,000
Customer Metering 43,000 15,000 30,000
Subtotal: $558,000 $465,000 $114,000

SYSTEM SUBTOTAL:  $1,523,000 $4,135,000 $3,104,000

Engineering, Design and Construction
Management @ 10% $152,300 $413,500 $310,400

Contingency @ 10% $152,300 $413,500 $310,500
PHASE TOTAL COST: $1,827,600 $4,915,200 $3,724,800
OVERALL SYSTEM COST: $10,467,600

S-6
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TABLE 5-3

INDUSTRIAL CORRIDOR DISTRICT HEATING SYSTEM COST ESTIMATE
ALL BOILER OPTION (1988 DOLLARS)

BOILER PLANT
Steam Boilers & Controls
Auxiliary Equipment
Boiler Breeching
Mechanical & Piping Installation

Subtotal:
SITE
Land
Building & HVAC w/Site Preparation
Subtotal:
DISTRIBUTION SYSTEM
Piping
Customer Metering
Subtotal:

SYSTEM SUBTOTAL:

Engineering, Design and Construction
Management @ 10%

Contingency @ 10%
PHASE TOTAL COST:

PHASE 1

$222,000
28,000
22,000
408,000

$680,000

$150,000
85,000

$235,000
$515,000
43,000
$558,000
$1,823,000

$152,300
$152,300
$1,827,600

OVERALL SYSTEM COST:

5-7

PHASE 2

$222,000
28,000
22,000
408,000

$680,000

$0
52,500

$52,500
$411,000
15,000
$465,000
$1,197,000

$119,750
$119,750
$1,390,200

PHASE 3

$171,000
21,000
22,000
231,000

$445,000

$0
52,500

$52,500
$84,000
30,000
$114,000
$611,500

$61,150
$61,150
$733,800
$3,951,600



Phase 1

Phase 2

Phase 3

Phase 1

Phase 2

Phase 3

TABLE 5-4
COGENERATION OPTION

Production Plant

68,000 1b/hr Boiler Plant
2-1,000 HP Boilers

Add Single Cogen. Unit
57,000 ibs/hr Fired
and 1-1,000 HP Beoiler

Add 2nd Cogen. Unit

BOILERS ONLY OPTION

Production Plant

68,000 ib/hr Boiler Plant
2-1,000 HP Boilers

Add 2-1,000 HP Boilers

Add 1-1,000 HP and
1-350 HP Boiler

Total
Plant
Capacity

(Lbs/Hr)

68,000
(34,000)*

159,000
(102,000)

216,000
(159,000)

Total
Plant
Capacity
(Lbs/Hr)

68,000
(34,000)*

136,000
(102,000)

181,900
(147,900)

*Plant Capacity with Largest Unit Out of Service (Typical)

5-8

System
Peak
Load

{Lbs/Hr)
52,000

79,200

134,700

System
Feak
Load

(Lbs/Hr)
52,000
79,200

134,700
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FIGURE S-2
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year, and Blackstone in the third year, The transmission and distribution sys-
tem (90 psig maximum steam) with condensate return is depicted in Figure S-2 in
single line form which also indicates the potential centra) plant location. The
maximum steam and condensate line sizes required are 18-inch and 10-inch
respectively from the Central Plant (Node B) to Node A.

SYSTEM ECONOMIC ANALYSIS

System economic analyses were performed using the "required revenue® approach to
establish the necessary unit cost of district heat for both municipal and pri-
vate ownership over a twenty year period. The economic analyses were performed
for the base case boiler and cogeneration options using the base economic
parameters indicated in Table S-5. Other options were considered for system
impTementation and evaluation as identified in Table $-6.

Table 5-6 summarizes the results for al) the cases initially evaluated. Unit
costs of district heat required in each of the first three years are shown as
well as a 20-year levelized rate for each case. In summary, these results are:

o For the base case, the boilers-only option is superior to the
cogeneration option primarily because the low S30/MWhr value of
cogenerated power cannot offset the higher carrying charges or fixed
annual expenses associated with the added capital cost of the
cogeneration units;

0 Municipal ownership, as can be expected, is more favorable in the
respective case comparisons due to lower fipancing costs and tax
effects;

0 The economic viabiTity of the cogeneration option reiies upon lower fuel
and/or higher cogenerated power rates to be competitive with a
conventional boiler plant based system, and requires full implementation
into Phase 3; and

c-1n



TABLE S-5
BASE CASE PARAMETERS

Municipal Private

Ownership Ownership
Debt Cost 7% 9.5%
Taxes 0% 40%
Property Taxes 0% 1.5%
Insurance JI5% 75%
Buy Back Rate ($/MWhr) 30 30
Electricity Cost ($/MWhr)} 30 30
Fuel Cost (1988 $/MMBtu) 2.71 2.87*
Labor ($1000/manyear) 25 25
0 & M Materials 1.7% 1.7%
GT Heat Rate (Btu/Kwhr) 13,480 13,480
Boiler Efficiency 85% 85%
*Includes 6% Sales TAX

TABLE $S-6

BASE AND SENSITIVITY CASES EVALUATED

Municipal Private

Case No. Case No. Description
MS1 PS1 Base Case - Cogeneration Option
MS2 PS2 Cogen. Option - Impiement Phases 1 & 2 Only
MS3 PS3 Base Case - Boiler Option
MS4 PS4 Cogen. Option - $35/MWhr Buyback Rate
MS5 PSS Cogen. Option - $35/MWhr, Phase 1 & 2 Only
MS6 PS6 Boiler Option - Implement Phase 1 & 2 Only
MS7 psS7 Cogen. Option - 15% Lower Fuel Costs

5-11



TABLE S-7

UNIT COST OF DISTRICT HEAT - CASE SUMMARY

Base Case, Cogen. Option

Cogen. Option, Phase 1 & 2 Only
Base Case, Boiler Option

Cogen Option, $35/MWH

Cogen. Option, $35/MWH,

Boilers Option, Phase 1 & 2 Only
Cogen. Option, 15% Lower Fuel
Base Case, Cogen. Option

Cogen. Option, Phase 1 & 2 Only
Base Case, Boiler Option

Cogen Option, $35/MWH

Cogen. Option, $35/MWH,

Boilers Option, Phase 1 & 2 Only

Ownership Case Description
Municipal  MS1
Municipal  MS2
Municipal MS3
Municipal MS4
Municipal MS5
Phase 1 & 2 Only
Municipal M56
Municipal MS7
Private PS1
Private PS2
Private PS3
Private PS4
Private PS5
Phase 1 & 2 Only
Private PSE
Private PS7

Cogen. Option, 15% Lower Fuel

Cost of Heat ($/MMBTU) 20 Years
Levelized
1989 1990 1991 Rate
$6.97  $9.61 $8.25 $8.963
$6.97  $9.61  $9.69 $10.258
$6.97  $7.51 $6.19 $7.481
$6.97  $8.76 $7.31 $7.782
$6.97 $8.76  $8.81 $9.184
$6.97  $7.51 $7.67 $8.823
$6.44 $8.44  $7.01 $7.379
$7.92  $11.97  $10.28 $10.634
$7.92  $11.97  $11.99 $12.118
$7.92  $8.61  $6.97 $8.195
$7.93  $11.11  $9.34 $9.502
$7.93  $11.11  $11.10 $11.043¢
$7.92  $8.61 $8.73 $9.721
$7.37  $10.73  $8.97 $9.004 §




0 From the customer point of view, the boiler option under municipal
ownership (Case MS3) is best, offering the lowest rates (with the
exception of the lower fuel cost cogeneration sensitivity case MS7 or
scenarios with higher than $35/MWhr cogenerated power rates).

CUSTCMER ECONOMIC ANALYSIS

Customer economic analyses were performed by estimating retrofit costs and
comparing present system owning and operating costs with district system costs
on a unit rate basis for 20 years. Owning and operating costs of existing sys-
tems were estimated including non-fuel costs related to boiler maintenance,
operating labor, chemicals, insurance, and capitalization of future boiler
replacement costs on an annual basis. Unit heat costs for existing system oper-
ations were compared with district heating costs, providing annual overall sav-
ings estimated fer each year. Payback periods were then calculated as the time
required for district heating cumulative savings to exceed the customer's unpaid
principal of the retrofit costs assumed to be 100% financed.

Initial customer economic analyses were performed for each of the seven
municipal and private ownership cases. Results are summarized in Table S-8,
which indicates the payback year and the year of continued annual positive
cashflow for each case. Overall, these results show the same trend as the dis-
trict heating rate comparison, notably, the best case from the point of view of
all customers is the boiler option under municipal ownership. Paybacks are
within four years and less for MRC Bearing, Dahlstrom Manufacturing, Jamestown
Metal Manufacturing, and Jamestown Metal Products. The longer paybacks associ-
ated with Essex Specialty Products, Crawford Furniture, Hopes Windows,
Blackstone and Weber-Knapp, are not attractive due to the high proportion of
direct-fired loads which are more efficient and incur high retrofit costs.

In view of these results, a further case for system implementation was
considered {(as a modification to Case MS3) in which the direct-fired loads of
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Table $-8
CUSTOMER PAYBACK AND FlRéT YEAR POSITIVE ANNUAL CASHFLOM SUMMARY

ESSEX SPEC. JAMESTONN JAMESTOUN BLACKBTONE

HRC BEARING WEBER KNAPP CRAKFORD FURN. DAHLSTRON PRODUCTS HOPES WINDOWS METAL HFG. KETAL PROD. RANUFACTURINB
POS POS. POS POS POS. POS POs POS POS

PAY  CASH PAY  CASH PAY  CAGSH PAY  CASH PAY  CASH PaY  CASH PAY  CASH PAY  CASH PAY  CASH

BACK  FLOW BACK  FLOM BACK  FLOW BACK  FLow BACK  FLON BACK  FLON BACK  FLOW BACK  FLOW BACK  FLONW
CASE  YEAR  YEAR YEAR  YEAR YEAR  YEAR YEARR  YEAR YEAR  YEAR YEAR  YEAR YEAR  YEAR YEAR  YEAR YEAR  YEAR

LB 18 1999 Y20 2003 18 200t 1 19%% 15 1997 20 2007 1 1M 4 1M 220 2008
MS2 20 2009 None  None 20 2004 320 2003 0 2004 None  None 1 1992 1M NA KA
sl 4199 0 199 1 1m L & L} b 1MW 220 2000 1 1969 2 198% 20 2001
NS4 1994 15 1997 4 199 T 19 10 1M 220 2000 1 198¢ 3 198¢ 19 2001
n53 0 2000 20 2004 20 2602 16 1998 17 1999 320 2007 1 1989 ¢ 1989 320 2008
nSh 18 2000 20 2007 ¥ 2004 11 1993 W 199 Hone  None 1 1989 2 1989 NA KA
ns7 7 1992 i3 1996 12 1991 3 1991 8 1991 I8 1998 1 198% 3 1989 16 1999
PS1 Y20 2009 320 2009 0 2004 Y20 2002 320 2004 None  HNone 15 199 12 1995 None  Mone
P82 None  None Nore  None 320 2008 220 2008 Y20 2006 None  None 19 2000 Y20 2000 KA NA
PS3 ? 1993 20 2000 13 1991 7 1994 10 199 Y20 2003 2 198% 3 1989 )20 2008
PS4 20 2000 320 2004 20 2002 18 1998 18 199¢ »20 2006 b 1991 0 1992 20 2007
PSS ¥20 2006 220 2009 220 2004 ¥0 2004 ¥20 2004 None None 13 1996 13 1997 Nore  None
PSt ¥20 2008 None  None Y20 2004 2200 2009 320 2004 None  None 2 198 3 1989 HA NA
ps7 17 1958 Y20 2002 18 2000 15 1994 16 1997 320 2004 4 1999 b 1991 220 2003

Case Descriptions Municipal Private

Base Case, Cogeneration Option H54 PS1

Cogeneration Option, Phase 1 & 2 Dnly 052 PS2

Base Case, Boilers Option HS3 PS3

Cogeneration Option, $35/Mihr Buy Back Rate for Power HS4 PS4

Cogeneration Option, $35/MWhr Buy Back Rate, Phase 1 & 2 Only HS3 PS3

Boiler Option, Phase 1 &k 2 Only H5h PSh

Cogeneration Option, 151 Lower Fuel Cost ns? Ps7



the above latter five customers were not converted. The system capital costs
and economic analyses were revised accordingly and the payback analyses redone
for each customer. For this case (MS8), the implementation plan was also
revised such that the remaining boiler load of Blackstone would be connected in
Phase 2, thereby eliminating Phase 3. Figure S-3 summarizes the resulting sig-
nificant effect on customer paybacks. By eliminating the direct-fired loads
from these five customers, the paybacks were reduced to six years and less.
Further, the marginally higher district heating rates of Case MS8 only increased
the payback of one of the other customers, MRC Bearing, from 4 to 6 years.

CCONCLUSIONS

From the customer point of view, the results of this study have shown that under
near term eccnomic conditions (fuel cost, cogenerated power buy back rates,
financing and tax considerations) a steam district heating system is technically
and economically feasible in the Industrial Corridor under specific conditions.
Municipal ownership with a conventional boiler plant heat source provides the

most attractive district heating rates, while private ownership can also be con-
sidered feasible.

Unless cogenerated power is priced higher, or special low gas rates can be pro-
vided for a cogeneration facility, cogeneration is not a viable option.

Implementation of a more modern hot water district heating system in lieu of
steam would, for the most part, depend upon the willingness of potential
customers to expend the significant additional retrofit costs required without
penalizing the system for extended paybacks. Extended paybacks couid, however,
be alleviated by subsidized loans or grant assistance to customers for their
retrofit costs, or by hot water conversions necessitated by presentty
deteriorating building steam systems.

Accordingly, district heating in the Industrial Corridor is considered to have
significant potential. However, more advanced engineering and economic analysis
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is required to better define and optimize the most beneficial system for both
system owner and customer prior to an implementation decision. Renewed
consideration could be given to a modern hot water based system if customer's
technical and econcmic constraints to such a system are identified and evaluated
in greater detail than the scope of this study allowed.



SECTION 1

INTRODUCTION

This study develops in conceptual form, a centralized district heating system
for the Industrial Corridor of Jamestown, New York. It was performed under the
direction of the New York State Energy Research and Development Authority.

Jamestown is tocated in upstate New York about an hour and a half drive south-
west of Buffalo. The city, once a major center of the furniture manufacturing
industry, continues to be industry based. In addition to furniture and related
wood products still being manufactured, the city's industries today also include
numerous metal parts and product manufacturing concerns. Many of these compa-
nies are located south of downtown Jamestown, along the Chadakoin River in an
area known as the Industrial Corridor.

The essentials of a district heating system are the energy sources, transmission
and distribution piping system, and the heat load (energy consumers). A heat
load was identified and quantified, as outlined in Section 2. Options for heat
source development are presented in Section 3, and possible routing for the
underground piping system is presented in Section 4. The development of the
prospective district heating system is discussed in Section 5.

The institutional and regulatory aspects of the prospective system are discussed
in Section 6. In Section 7, budgetary estimates of this system's capital,
maintenance and operation costs are used in an economic analysis to develop the
unit cost of district heating and determine the economic feasibility of
instailing a system in Jamestown. Section 8 discusses the retrofit of

potential customers and presents the results of customer economic analyses
performed based upon the established unit costs of district heat.
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SECTION 2
HEAT LOAD

INTRODUCTION

For the purpose of this study, the Industrial Corridor has been segregated into
Areas A and B as shown in Figure 2-1, with 20 major companies identified.

During the initial phase of this study, fuel records were obtained for a major-
ity of the companies to identify likely candidates for economical district heat-
ing potential in tarms of (1) present annual fuel consumption, (2) types of
present fuel uses, and (3) location. Table 2-1 summarizes the fuel records data
collected for the 20 companies.

Within Area A the two major potential loads are MRC Bearing and Weber-Knapp
which are located within c¢lose proximity of each other, &nd cliosest to Area B.
These two potentiail district heating customers represent nearly 74% of the
area's total fuel consumption, with the majority of their fuel consumption com-
ing from steam boiiers serving space heating and process loads. The remaining
companies in Area A were not considered for initial system study and in-depth
Toad assessment as (1) their respective loads are significantly smaller, (2) a
large portion of their fuel consumption is in direct-fired heating equipment
which must be replaced to convert to district heating, and (3) their location on
the other side of the river in conjunction with the smaller load potential would
lessen the overall system economics if included.

Within Area B there are several large fuel users including Essex Chemical,
Dahlstrom, Hopes Windows, Blackstone, Jamestown Metal Manufacturing, Jamestown
Metal Products and Crawford Furniture. With the exception of Blackstone and
Hopes Windows, each of these customers fuel consumption is predominantly in
steam boilers. Approximately 64% of Hopes Windows fuel consumption and 54% of
Blackstone's is in direct-fired space and makeup air heating equipment.
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- ghe original heating system for the Hopes Number 5 building included an air

4 4 s tribution ductwork system with steam heating coils.

If a new steam source
ver e tobe provided this system may be reusable.

This would avoid having to
s pe nd funds on the new rooftop unit, while satisfying the safety requirement of
~ o open flame in the building.

. RAWFORD FURNITURE

c rawford Furniture is one of Jamestown's largest wood furniture manufacturers.

T hey buy untreated boards and take them through a process which includes treat-

ment in seven steam supplied drying kilns. The scrap wood is sold to individu-
als who are willing to pick it up during the summer and is also used to

comp letely heat their Atlas building and 95% of the brick factory building dur-

i ng the winter. Operators to load wood into the boiler are needed around the
clock in the wintertime.

There is also an office/warehouse building which uses a water supplied humidity
system, while steam is used in the main factory building for humidification.
steam unit heaters are used in the four floor factory building with cast iron
radiators in the office area and an auxiliary gas-fired rooftop unit. The
warehouse has a gas-fired air rotation system with no distribution ductwork.

The office area attached to the warehouse has a gas-fired rooftop heating/air
conditioning unit.

They also have a showroom heated by steam unit heaters from a three-year-old
30-HP boiler,

JAMESTOWN METAL PRODUCTS

Jamestown Metal Products employs similar processes to that of Jamestown Metal
Manufacturing. They have installed a new 5-step wash process which uses 18,000

gallons of a chemically treated 'iquid, of which 11,000 gallons are heated.
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They have one main 150-HP boiler which is 20 years old, with a smaller 15-HP
boiler as backup. This small unit allows a more efficient operation during the
low load summer months. The larger boiler is due for replacement soon. The
building is 165,000 sq. ft.

BLACKSTONE

Blackstone is an international company with one of the largest plant spaces in
Jamestown at 630,000 sq.ft. However, the majority of their heat comes from
direct and indirect gas-fired rooftop units. Personnel have indicated these
units do not work well when the difference between the outside air and the
indoor temperature is greater than 15°. A1l units are tied intc an energy man-
agement system which maintains a positive pressure in the building. In
Jamestown, their primary product is radiators for automobiles and trucks both in
the replacement and new vehicle market.

They presently have a $500,000/year heating bill due to the size of the plant.
Most of the units heat 100% outside air. The plant consists of several
buildings, with the main building using 250,000 to 400,000 cfm of make-up air.
This high exhaust rate is required because the soldering process employed emits
fumes which must be vented to the atmosphere.

Blackstone has a changing work load which can be heavily impacted by new
technology. Their 170,000 sq.ft. Malleable Iron Plant was sold due to this
fluid enviornment. Some new car radiators are now being produced with plastic
components instead of all metal. There is a gas-fired 125-HP boiler which pro-
vides two 3,000-gallon rinse tanks with hot water 24 hours/day. There are six
40-gallon domestic hot water heaters just in plant Number 12.
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HEAT LOAD ASSESSMENT METHODOLOGY

Buildings with high potential heat loads were surveyed in order to estimate peak
and annual load requirements. Information was gathered on building heating and
domestic hot water generation systems, fuel consumption histories, building
operating parameters and climatic data. The data was used to calculate peak and
annual district heating loads for each of the nine customers studied. Burns and
Roe has found through past experience, that an older boiler can be conservatively
estimated to operate at 65% efficiency while a newer unit would be considered
70% efficient. The loads were broken down into comfort and makeup air heating
and internal uses (domestic hot water, process steam, and other non-temperature
dependent heat uses).

A further breakdown was made between boiler loads and those associated with
direct-fired heating equipment such as gas unit heaters and rooftop units. This
distinction was considered necessary in view of the (1) high retrofit costs cus-
tomers would incur to replace such direct-fired units with hydronic or steam
systems, and (2) the high operating efficiency of direct-fired units (85 to
80%). These two factors tend to diminish the economic attractiveness of
district heating for the potential customer as the ratio of these loads to total
customer load (including boilers) increases.

Peak Load Calculations

Determination of peak loads was performed employing an in-house generated
computer spreadsheet program modeled to a modified ASHRAE degree day method.
Input data includes monthly fuel consumption records and coincident heating
degree day data, estimated annual average boiler and direct-fired heating equip-
ment seasonal efficiencies, and building operating parameters such as indoor
design temperature, indoor setback temperatures, normal and setback system
operating hours per week, and outside air ventilation quantities. Output data
includes peak ventilation and envelope heating loads during both normal and
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setback hours, internal average hourly loads, and annual respective usefu)
(without firing inefficiencies) loads for the 12-month period of analysis. An
example of the analysis is presented in Exhibit 2-1.

Normalized Annual Load Calculations

While the computer model described above provides annual load quantities for
the period of fuel records examined, normalized annual locad quantities are
required based upon average ciimatological data to determine both district and
customer average 1oads. This was accomplished utilizing the peak loads deter-
mined above for both normal and setback hours in conjunction with 20-year
statistical temperature bin (reported annual occurences of 5°F temperature
ranges) data in another computer spreadsheet program developed in-house. The
program calculates and totals load quantities in each temperature bin and asso-
ciated observation hours to determine annual normalized load quantities,
generating the load profile curve. An example of the program hard copy is pre-
sented in Exhibit 2-2.

HEAT LOAD ASSESSMENT RESULTS

The peak and annual district heating loads determined for the nine potential
‘customers are summarized in Table 2-2. Since many of these customers' facili-
ties include more than one building and/or more than one gas meter, Appendix B
includes a summary of each customers specific load analysis results as well as
the following:

o Specific Facility Computer Load Analyses;
o Graphical Representation of Fuel Consumption by Month; and
0 Overall Facility Load Profile Curves.

As indicated in Table 2-2, Area A was determined to have a peak district heating
load of 32.09 million btus per hour (mmbtuh), and Area B, 109.16 mmbtuh. The



EXHIBIT 2-1
LOAD ANALYSIS

for

DAMLSTROM MANUFACTURING

YEAR

HEATING SEASON HDD:
DAYS IN SEASON:

AVG. QUTSIDE TEMF
OUTSIDE DESIGN TEMF

NORMAL HOURS
COMFORT SETTING
INTERNAL TEMF GAIN

VENTILATION

SET-BACK HDOURS
COMFORT SETTING
INTERNAL TEMFP GAIN

VENTILATION

(DEG. F)

(DEG. F:

FER WEEF
(DEG. F}
(DEG. F)

FER WEEK
(DEG. F)
(DEG. F)
(CFmM}

ESTIMATED BOILER EFF
% INTERNAL USE TO DH:

EILLING HEAT ING
MONTH  DEG. DAVS
JAN, 278
FEB. 899
MAR, 1,167
AFR, 519
MAY. 8%
#JUNE 35
*JULY 11
*QUG. 22
SEF. 210
ocT. T60
NOV. 774
DEC. 905
TOTAL 6,665

DISTRICT HEATING LORDS

R S M s s o e S Rl e o o — —— i S - ————— A T i —

DAILY INTERNAL USE
ANNUAL INTERNAL BSE

FEAK VENTILATION LOAD
ANNUAL VENTILATION LOAD

FEAE ENVELOFE (LQSSES
ANNUAL ENVELDFE LOSSES

TOTAL ANNUAL COMFORT HEAT

ENVELOFE)

FEAK COMFORT HEAT LOAD

ENVELOFE)

FEAK DISTRICT HEATING LDAD
% INTERNAL)

(MMBTU/DAY) :
(MMBTU) :

(MMBTU/HR)
{(MMBTU) :

{(MMBTU/HR) :
(MMETU) ¢

(MMBTU) :

(MMBTU/HR) &

(MMETU/HR) @

NAT GRS
(CCR)

104,820
80,110
89,900
75,340
62,180
25,410
16,530
31,240
44,620
2,740
78,700
94,4%0

766,040

(VENTILATION %

(VENTILATION &

(COMFORT HEAT

(CFM) 3

s ue

-
a

1984
&5%97

=73
40.8

40
70
b

O

128
&5
]
o

&5%
100%

GUANTITY
(MMBTW)

10,744,
8,211.2
¢,214.8
7.722.3
6,373.5
3,629.3
1,694.3
3,202.1
4,573.5
5,405.8
B,0&b.7
9,681.1

78,519.1

NORMAL

11.38
6,916.82

&,916.82

11.28

21.9%5

* months selected as representative of internal loads
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BILLING
BAYS

31
z28
|
30
31
30
31
31
0
3t
0
Al

365

SETBACK,

11.38
22,13%.83

22,13%.83

11.38

11.78

AVG.
USE

Cally
(MMSTL

4
b
o
o

2973,
=97.
=357,
=S
121,

o4,
103,

o2,
174,
—&8,

-4 -

WO MU ~NCO bt

{
-
t
.

&0, 23
21,986.76

N/A
.00

N/A
29,050, 64

29,050, 66

N/A

N/a
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EXHIBIT 2-2
Dahlstrom - Load Protiie and Annual Mormalized District Heating Load Data
Nerpal Setback
Heating Load Tesp Difference Plant Plant Normal
Total  —-oreoemewe oo Heating Heating Noraal Totai
Outdoor Average  Observed Cuas. Normal  Moraal Setback Nor eal Sethack Load Load Internal  Load
Teap. (deg.F} Bin Temp Hours Hours Degr. F Load T Load X Hour s Hour g (HNBTUH) (HMETUH) {HHBTUH) (HMBTLH)
-10 to -3 -1.3 2 2 1.5 115,71 116.9% 0.48 1.52 14.23 14,3 6.21 20.44
Sto 0 ~2.5 18 20 72.5 108,21 108.9¢ 4.29 13.71 13.31 13.3% 6.21 £9.52
0to 5 2.3 3 23 67.3  100.71 100,83 119 e 12.39 12.40 b.21 18,60
3 to 10 1.5 Bl 104 6.5 9331 2.7 19.29 61.71 11.47 11.41 6.21 17.68
10 to 135 12.5 179 27 37.5  Bi.6 B4.71 40,48  129.92 10.36 10.42 b.21 16,77
15 to 20 17.3 267 43 3.5 e 76,6% 63.57  203.43 9.64 9.42 6.2l 15.85
20 to 25 22,3 426 769 7.5 70.9% 8. %1 101,47 32497 8.72 8.43 6.21 14.93
25 ta 30 21.5 602 1571 2.3 &4 60.5% 143,33 458.47 7.80 7.44 6.2 14,01
30 to 33 3.5 849 2420 37,9 96.0% 2.4 20214 446,84 b.88 b.43 6.21 13.09
35 to 40 37.5 738 T 32,3 48.31 44,4 180.00 574,00 .97 5.46 6.21 l2.18
40 to 45 12.5 647 3803 7.5 400 363L 15405 492.95 5.05 Lay 821 1.2
r 45 to 30 47.5 624 LLTY 2.5 B.a 8.1 149.57  475.43 4.13 3.4 6.2} 10.34
— 50 to 55 52.5 bbé N3 17 2.1 20.21 158,57  507.43 3.2 2.48 .21 9.42
o 33 to &0 57.3 100 5813 1.5  18.71 12.1% teb.67  533.33 2.9 1.49 6.21 0.3
60 to &3 62.5 760 6373 1.5 L2 4,01 180,95  §79.05 1.38 0.50 6.21 7.5
63 to 70 67.3 172 1345 2.3 . 0.0% 183.81  588.19 0.45 0.00 6.21 6.67
10 ta 75 7.3 b44 7991 0 0.0% 0.01 153.81  492.19 0.00 0.00 6.21 6.21
75 to 80 1.5 422 843 0 0.0% 0.0% 100.48  321.32 0.00 0.00 6.2 6.21
80 to B3 82.5 282 8653 0 6.01 0.0% 51.62  184.38 0.00 0.00 b.21 6.2
85 to 90 81.5 B89 8744 0 0.01 0.0% 21.19 67.81 0.00 0,00 .21 6,21
90 to 95 92.5 {4 8750 0 0.0% 0.0% 3.9 12.19 .00 0.00 b.21 b.21
95 to 100 97.5 1 8761 0 0.01 0.0% 0.24 0.7 0.00 0.00 6.2t 6.2t
Indoor Design Temperature(Moraal): 70 Deg. F
Indoor Design Teaperature{Setback): b3 Deg. F
Qlutdoor Design Tesperatures (hote 1) 3 Deg. F

Total Annual Useful Load:

45,254 MMBTU



TABLE 2-2
CUSTOMER LOAD ANALYSIS SUMMARY

Normalized Annual

Peak District Heating Loads (mmbtuh) Load Totals (mmbtu/yr) Customer Avg. Efficlency
Heating Peak Load Totals With Without With Without
AREA A Bollers 0ir Fired Internal w/Dir Fired w/o Dir Fired Dir. Flred Dir. Fired Dir. Fired Dir. Fired
MCR Bearing 6.52 0 (| 8.52 8.92 22,067 22,067 65.0% - 65.0%
Weber Knapp 3.1 11.99 3.08 18.18 6.19 32,478 20,750 76.3% 70.9%
Area A Total: 11.63 11.99 3.08 26.70 14.71 54,545 42,817
AREA B
T
¥
- Crawford Furnjture 1.52 1.08 0.04 2.64 1.56 6,385 3,617 72.6% 67.1%
Dahlstrom 12.30 0.00 6.21 18.51 18.51 45,254 45,254 65.0% €5.0%
Essex Speclalty Products 1.62 1.56 o.11 3.29 1.73 7,334 2,862 72.2% 65.2%
Hopes Windows 1.97 15.08 1.99 19.04 3.96 32,110 9,394 79.8% 65.4%
Jamestown Metal Mfg. 1.37 G.42 2.62 4.41 3.99 12,160 11,540 65.2% 65.0%
Jamestown Metal Prod. 1.92 0.00 1.34 3.26 3.26 7.176 7,176 65.0% 65.0%
Blackstone 0.00 44.92 9.65 54.57 9.65 147,147 52,450 75.1% 65.0%
Area B Total: 20.64 63.12 21.96 105.72 42.60 257,506 132,293
Area B W/0 Blackstone: 20.64 18.20 12.31 51.15 32.95 110,359 79,843
Systea Total
With Blackstone: 32.27 75.11 26.04 132.42 57.31 312,051 175,110
* Included 1n Bollers Heating
" N —

g F ! ' [
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total potential district peak load of 141.25 mmbtuh (41.4 MWt) is approximately
three times that of the existing hot water district heating system now serving
downtown Jamestown. The average efficiencies shown in Table 2-2 refiect the
respective facilities seasonal efficiencies for all fuel burning equipment
identified in the load analysis. Load profile curves for Area A, Area B, and
the overall system were developed and are shown in Figures 2-3, 2-4, and 2-5
respectively. The Load Factor indicated in each load profile curve represents
the ratio of equivalent full load operating hours to total annual hours (8760
hours).

OTHER POTENTIAL CUSTOMER CONSIDERATIONS

It should be noted that internal loads for the various customers are more proc-
ess type than domestic hot water demands, where steam pressures as high as 75
psig are utilized. Further, in general, process loads which represent 23.5% of
the overall system peak load and more than 50% for some customers, are fed by
steam in distribution systems which do not segregate process from heating uses,
but rather employ pressure reducing stations in the distribution system as
required. Also in some instances, such as drying kilns and steam ovens, the
load can only be served by steam.

Accordingly, it was deemed necessary to consider options for the heat source and
distribution system which could serve the entire steam load of all customers
with minimal retrofit cost. Implementing a conventional low temperature (250 to
160°F) hot water district heating system could not serve a majority of the cus-
tomer process loads, would require extensive retrofit costs in modifying build-
ing steam distribution systems to segregate heating and process loads, and would
reduce the efficiencies of existing boilers required to stay in operation at
reduced loads. The net effect would result in customer paybacks which could not
be achieved for many years, if at ail.
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SECTION 3
HEAT SOURCE ANALYSIS
INTRODUCTION

A variety of heat sources were investigated in Jamestown, ranging from existing
boilers of potential customers to a new boiler plant or cogenerating station.
The heat sources were evaluated on the basis of reliability, efficiency, overall
cost effectiveness and ease of operation.

As pointed out in Section 2, the predominance of existing space heating and
process loads of the Industrial Corridor companies are served by steam boflers
and distribution systems. In many instances, process loads require high thermal
levels which could not be served by conventional hot water district heating
systems. From the outset, the heat source and distribution system options were
limited to high temperature hot water or steam.

It was also recognized early in the study, that in view of current low gas
prices, the economic attractiveness of district heating would depend upon Tow
retrofit costs to achieve favorable customer paybacks. Accordingly, further in-
depth study was limited to the feasibility of implementing a steam district
heating system. A high temperature hot water system is technically feasible

with system capital costs comparable to a steam system. However, the cost of
customer heat transfer equipment and/or the cost of converting existing steam

systems to hot water would be high, with associated unfavorable customer paybacks.

EXISTING SOURCES
Utilizing existing boilers and other existing heat sources is the least expen-

sive option for a district heating central heat source. They are already par-
tially or fully depreciated, there 1s less uncertainty in construction costs,
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and in many cases the equipment owner will also serve as the district heating
utility owner so that the incremental capital cost is zero. The equipment is
already onsite so that delivery delays and environmental permitting delays are
not a problem. However, there are also many disadvantages in using existing
equipment. The size of the available equipment is fixed and may not meet the
needs of the district heating system and the location may not be optimum for the
district heating distribution network. If the equipment is very old the
reliability and efficiency may not be as good as new modern equipment. Also,
the system owner must deal with more complex institutional issues in operating
or leasing boilers owned by others, including equitable compensation and
considerations of boiler owner business failures.

Older equipment i5 best used as a first phase heat source or to backup a new
heat source. The low cost eases the initial development of the system which is
the most difficult phase of any project. In future phases, as more modern heat
sources are brought on-line, the existing equipment can be used for backup serv-
jce if desired, or retired to reduce maintenance costs.

One such candidate is a stand alone boiler house with two 1960 Union Iron Works
600-HP steam boilers on Hopes Windows property. Originally ceal units, at one
point an engineering study was performed to determine ways to conserve fuel and
- cut operating costs. The original reconmendation was to burn wood. At the time
of the study New York State was in the process of thinning out some of its state
owned and protected forests. Wood was felt to be an almost inexhaustible and
economical fuel supply. However, as the study progressed other considerations
including manpower and storage space requirements led to the wood fed proposal
being abandoned by Hopes.

As an alternative, it was decided to convert one unit into a dual fuel burner
boiler. An underground oil tank was installed as well as natural gas piping.
Each of these boilers are rated for 200 psi and can produce 22,500 1bs/hr at
100 psi. Once Plant 6 was torn down and Plants 4 and 5 were sold, it was felt
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that the large boilers were not economical to run. The second of the two units
was never converted from coa) and some of its equipment has been removed. When
Plant 5 was sold to Essex Specialty Co., the underground fuel oil storage tank
which was now on their property, was required to be removed because of the
nature of Essex's product.

The pipe tunnels from the boiler house to the remaining Plants 1, 2, and 3 were
valved off and each building had its own heat source installed. The converted
boiler has, however, been well maintained and is kept as backup to Plants 1 and
3 allowing for emergency repairs and a planned summer outage for maintenance.

A new boiler plant capable of serving all of Areas A and B, including Blackstone
Corp., would need to have a total peak capacity of approximately 4,000 HP.
Accordingly, the 600 HP boiler at Hopes could logically only be considered a
potential backup to a new heat source, particularly in a phased district heating
system implementation plan. For example, if the first phase were to include
only Area B without Blackstone, the total peak demand is approximately 1600 HP.
If a new centrally located boiler plant was constructed with a first phase
capacity of two 800-HP or two 1000-HP units, the Hopes boiler could provide nec-
essary backup during the phase. This would minimize initial capital investment
and enhance system economics.

NEW BOILER PLANT

The construction of a new steam boiler plant installation, centrally located to
ultimately serve both Area A and B, is a possible heat source for the system.
The boiler plant would be required to maintain 75 psig steam pressure in the
distribution system in order to serve all the customers' existing steam process
and space heating loads.

One benefit of installing new boilers at a single central location 1s that the
site and structure to house the boilers can be designed to be easily enlarged to
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accommodate more boilers or a cogeneration facility in the future. Centralized
system maintenance and operation also maximizes efficiency and reliability.

NEW COGENERATION PLANT

Cogeneration is the production of electricity and heat simultaneously whiie
using less fuel than that needed to produce each individually. In Jamestown
particulariy, the Board of Public Utilities has expressed the need for more
local power generation capacity to supplement the existing municipally owned
power station capacity. Thus cogeneration was considered as a potential heat
source for the Industrial Corridor. The disadvantage of cogeneration plants,
however, is the high capital expense relative to conventional boiler plants.
System economics are strongly dependent upon the price at which the cogenerated
pcwer can be sold, as will be evidenced in Section 7.

Several options were considered for a prime mover, including gas turbines,

steam turbines and combustion engines. A steam turbine system was considered to
be too expensive for the size range. To properly match the thermal and electric
loads a condensing/extracting type of turbine would be best. This type of
arrangement is quite complicated, requires much auxiliary equipment and is
expensive. For any steam turbine arrangement to be efficient, higher steam
pressures would be required. Typical units have pressures in the range of 400
to 1100 psig. Pressures over 125 psig greatly increase the cost and complexity
of a boiler installation.

Both gas turbines and combustion engines are good prime movers for small
cogeneration projects. They are inexpensive to install (relative to larger
units and steam turbine plants), have high efficiency when designed properly and
are easy to operate. On an equivalent energy basis a gas turbine cogeneration
system produces about twice as much thermal energy as electricity. A combustion
engine produces about the same amount of each. The selection of the gas turbine
was based mainly upon district heat thermal requirements and local availability
of low cost gas.
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The cogeneration system must meet certain restrictions set up by the Public
Utility Regulatory Policies Act (PURPA) of 1978. The main requirement being
that if over 154 of the systems total energy production is heat, then an average
efficiency of 42.5% must be met. And if the thermal portion of the energy pro-
duction is between 5% and 15% of the total, then an average efficiency of 45%
must be attained. The thermal production must be at least 5% of the total for a
system to qualify. The average efficiency for purposes of a PURPA evaluation is
defined as 50% of the thermal output plus 100% of the electric output (in equiv-
alent energy units) divided by the total fuel input (LHV) on an annual basis.

PURPA EFF = E + Q/2
fuel

where:
Q = Annual useful thermal production;
E = Annual useful electric production; and

Fuel = Annual fuel input (Lower Heating Value).

a2as turbines in the size range appropriate for this project have standalone
electric generation efficiencies on the order of 20% to 30%, much less than the
PURPA requirements. By capturing the waste heat in their exhaust gases,
cogenerated steam is produced and has virtually no effect on electric power
production. Since only a 50% credit is given for waste heat recapture, most of
the theoretically available heat must be recaptured to meet the PURPA efficiency
requirements. This requires that the turbine be sized to meet the base steam
load of the district, without being so oversized that there are long periods in
which the district steam load is less than the turbine capability.

The unit selected for evaluation is a 4000 KW Solar Centaur H Gas Turbine
Cogeneration Facility with supplementary firing to maximize steam production.
This unit has an unfired steam generating capacity of over 21,000 1bs/hr, and
over 57,000 1bs/hr with supplementary firing in the heat recovery boiler. With
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a total district system demand in Areas A and B of approximately 135,000 1bs/hr,
two such units in conjunction with peaking and back-up boilers could serve the
district system thermal load.
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SECTION 4
SYSTEM IMPLEMENTATION

As the economics of district heating often are dependent upon minimizing capital
expenses in the initial years, a phased implementation pian for the Industrial
Corridor system was developed. Two basic scenarios were considered under the
concept of a new central plant, on which the system and customer economic analy-
ses were based.

The first scenario envisions a conventional boiler plant for the first phase of
implementation with cogeneration units installed in subsequent phases to ulti-
mately serve the entire load of Areas A and B. The boilers initially installed
(along with others in subsequent phases) would serve as peaking and backup units
to the cogeneration units. The second scenario considers only conventional
steam boilers to serve the load, without cogeneration. In both cases, the
location of the central plant was selected approximately between Area A and B
(see Figure 5-3) where vacant land exists for possible sale or lease,

Three phases have been developed which could bring district heating to each of
the nine potential customers in the Industrial Corridor by the third year, using
“either heat source option. In the first phase, the load of all Area B customers
would be served with the exception of Blackstone. As Blackstone's load 1s now
primarily direct-fired gas units planned for replacement to hydronic units, this
in-house conversion would probably be deferred several years. In the second
phase (year 2) the distribution system as well as the central plant capacity
would be expanded to include Area A customers MRC Bearing and Weber-Knapp. The
final phase (year 3) would extend the service and central plant capacity to
include Biackstone. During the first phase, backup capacity could be provided
by the 600-HP boiler at Hopes Windows. Phase 2 and 3 would include regquired
backup capability at the central plant for single largest unit failure,
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A summary of the proposed implementation plans for both the boiler and
cogeneration options is presented in Table 4-1.




TABLE 4-1
COGENERATION OPTION

Total System
Plant Peak
Capacity Load
Production Plant (Lbs/Hr) {Lbs/Hr)
Phase 1 68,000 1b/hr Boiler Plant 68,000 52,000
Two 1,000-HP Boilers (34,000)*
Phase 2 Add Single Cogen. Unit 159,000 79,200
57,000 1bs/hr Fired (102,000)
and One 1,000-HP Boiler
Phase 3 Add 2nd Cogen. Unit 216,000 134,700
(159,000)
BOILERS ONLY OPTION
Total System
Plant Peak
Capacity Load
Production Plant (Lbs/Hr) (Lbs/Hr)
Phase 1 68,000 1b/hr Boiler Plant 68,000 52,000
Two 1,000-HP Boilers (34,000)*
Phase 2 Add Two 1,000-HP Boilers 136,000 79,200
{102,000)
Phase 3 Add One 1,000-HP and 181,900 134,700
One 350-HP Boiler (147,900)

*Plant Capacity with Largest Unit Out of Service (Typtcal)
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SECTION 5

TRANSMISSION AND DISTRIBUTION SYSTEM ASSESSMENT

Development of the transmission and distribution system should coincide with the
development of heat sources and the addition of known or potential heat loads to
the system.

PIPING SYSTEM DESIGN

Piping sizes were determined using the building heating loads and design
parameters of the district heating system. Since the boiler plant would be
designed to produce 90 psig steam at 360°F, the supply piping must be capable of
carrying this quality steam with a minimum of pressure drop between the plant
and each customer, to guarantee a minimum service pressure of 75 psig.

Referring to Figure 5-1, a prefabricated conduit piping system consisting of
schedule 40 steel pipe, calcium silicate insulation, an air space, steel casing
and an exterior coating was selected to meet the design conditions. The
expansion movement of the steel service pipe is partially taken up in the air
space between the carrier pipe and the conduit. The system is also allowed to
expand by the use of expansion "U" loops. This extra piping in the form of a
"U" gives the system flexibility. Fittings as well as piping lengths are shop
fabricated and shipped to the field.

The pipe is installed by butt-welding the carrier pipe sections together. The
two half shells of calcium silicate are then tie-wrapped in place. The outer
steel casing 1s then welded in place and an exterior coating of high melting
point asphalt in sheet form is wrapped around and heat shrunk to a tight fit.
This coating provides corrosion protection for the outer steel casing.

The condensate return piping will be installed with the larger steam supply
piping side-by-side in a single trench. The trenches will generally be less
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FIGURE 5-2
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than 5 feet deep and require no shoring. The conduit is laid directly in the
trench on a compacted 4 inch sand base. The excavation provides for a clearance
of 6 inches between conduits and 4 inches between the conduit and trench wall.
The conduit is then covered with at least 16 inches of homogeneous stone-free
sand. Figure 5-2 shows the typical conduit instaltlations.

PIPE ROUTING AND COST

A potential pipe routing for the system is shown in Figure 5-3 with the line
sizes and cost estimate indicated in Table 5-1. The transmission and
distribution piping capacity was 20 percent oversized to provide for the present
heat loads and potential future expansion.

Often in district heating projects, the cost of the transmission and
distribution system represents a significant portion of the total capital
investment. Primarily this is due to expensive surface restorations and the
interferences encountered under city streets and below sidewalks. In the
Industrial Corridor area of Jamestown however, the major portion of the proposed
pipe routing is planned along streets and access roads with road shoulders
presently unpaved and with few sidewalks. This will minimize surface
restoration costs. Fewer interferences with utilities are also expected.
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TABLE 5-1

DISTRIBUTION PIPING SIZING AND COST EST

IMATE

NOMINAL PIPE STIE - INCHES

e

SI7ING LOAD - HE/HR PHASE 1 PHASE 2
-------- LENBTH . - am-- -- --
10 FEET PHASE | PHASE 2 PHRSE 3 STEAN COND. CTEAN £oND.
A 234 161.7 18 10 - --
C 498 39.3 10 b -- .-
] 630 36.7 8 4 - -
L] 50 22,6 B 4 - -
10 50 .4 ) 2 - -
11.1 50 10 b 3 -- --
1.2 50 {3.2 6 3 -- -
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] 955 $9.8 12 8 == =
20 449 bb. b -- -- -- -
H 2050 32,6 - -- B 4
| 900 10.4 -~ = [ 3
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TOTAL PIPING COST (51000}
PHASE | PHARSE 2 PHARSE 3
Piping Cost s 41 B4
Contingencies(i5%) 103 82 17
Eng & CH{IOL) n 6?2 13
Total $6935 $555 $114
Cost Per Linear Foot: 2214 $189 $259
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SECTION 6
INSTITUTIONAL ASSESSMENT

OWNERSHIP OPTIONS AND FINANCIAL CONSIDERATIONS

Existing and planned district heating systems in the U.S. reflect a variety of
corporate structures. The Trenton, New Jersey system was built and operated by
a private corporation. The St. Paul, Minnesota system is owned and operated by
a non-profit corporate entity with close ties to the city government. Wilmar,
Minnesota, owns and operates its system. The existing Jamestown system is also
municipally owned. District steam systems in place in various communities also
reflect different ownership structures such as the private system in Scranton,
Pennsylvania. In planning a district steam system for the Industrial Corridor
it is necessary to weigh the desirability of different owner/operator
structures.

REGULATORY CONSIDERATIONS

The Public Utility Regulatory Policy Act (PURPA)} encourages high-efficiency
cogeneration and requires that utilities purchase cogenerated power at rates
corresponding to the costs they avoid by not generating power. For a facility
to qualify as a cogenerator, it must also meet certain PURPA regulations.

1.  The annual thermal or process heat production of the cogeneration
facility, Qp, must be at least 5% of its total energy output
(Qp+P). Here, P 1s the annual electrical output in equivalent
energy units.

2. If Qp/(Qp+P) 1s at least 5% but less than 15%, then the overall
efficiency of the cogeneration facility must be greater than 45%.
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3. 1 Qp/(Qp+P) 1is greater than 15% then the plant efficiency
(P+0.5 Qp)/Qt must be greater than 42.5%.

The proposed gas turbine option has an annual efficiency in excess of 45% for
all phases, meeting PURPA requirements.

There are also constraints to the operation of a district heating system imposed
by the public utitity regulatory framework and the franchise authority of the
local municipality. The degree of such constraint varies with the form of
ownership.

It is necessary to consider the response of potential customers to the ownership
option chosen. Private ownership requires interjection of an untried corporate
structure. The need for customer trust in the reliability and responsibility of
the system is paramount for its saleability. A system owned and operated by the
municipal utility will engender such trust at an early stage, particularly in
Jamestown where such a utility already exists.

FINANCIAL CONSIDERATIONS

Options availabie for financing the plant retrofits and piping of a district
- heating project include: tax deductions and credits, loans and grants, bonds,
federal assistance, and private financing.

Tax breaks extended to states or localities may be in the form of income tax
deductions for capital investments and/or operating expenses, property tax
deductions or exemptions for certain forms of rea) property, and tax credits.

Loans and grants may come through direct appropriations, special tax levies and
federal assistance in the forms of Community Development Block Grants and Urban
Development Action Grants. Grants are useful in reducing initial investment
costs, while subsidized loans generally lower annual expenses.




r

— —

The Community Development Block Grants are awarded through the U.S. Department
of Housing and Urban Development (HUD) to assist communities in meeting finan-
cial needs and promoting revitalization. The grants are available to local
governments and community groups, private non-profit entities and development
corporations. The grants are often used in conjunction with other forms of
financing such as municipa) funds or bonds. The grants are awarded on a com-
petitive basis with population, extent of poverty, overcrowded and aging housing
and growth lag being the factors analyzed.

Urban Development Action Grants are also administered by HUD and directed
towards assisting distressed cities. Eligibility is limited to certain urban
areas as specified by HUD. Applications are accepted for any program guided at
strengthening the economy or vitality of an urban area through commercial,
industrial or residential development. The selections are judged by age of
housing, poverty, lack of growth and unemployment. The funding 1s not granted
unless private capital is committed.

Municipal governments may issue bonds to finance a district heating project as
was previously done in Jamestown. General obligation (G.0.) bonds are commonly
used to finance capital improvements. These bonds are attractive to
municipalities when setting the debt service of the bond at an amount less than
the eventual payback which results in the issuing unit of government realizing a
net gain. G.0. bonds require public support since they are subject to
referendums. By pledging property tax revenues in repayment, the municipality
can receive a low interest rate.

Revenue bonds are tax-exempt bonds issued by municipalities in order to build or
purchase public facilities. Revenue bonds are long term securities that require
a special act of legislation for issuance. Revenue bonds carry a risk because
they are repayed from the revenues of the facility and such income can fluctuate
considerably. Revenue bond financing does not affect the municipal balance
sheet or borrowing capacity, the municipality retains control after the bonds
have matured.
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SECTION 7

SYSTEM ECONOMIC ANALYSIS

The economic analyses of steam district heating in Jamestown were performed from
the viewpoints of private and municipal ownership. The analyses determined the
annual carrying charges for each investment phase, the composite carrying
charges for all investment phases and the unit cost of district heat.

The "required revenue" approach was used to determine the necessary charges for
district heating. The annual carrying charges are calculated based on debt-to-
equity ratio, return rates, book life, taxes, and insurance rates. The total
system costs are comprised of these fixed expenses, operating expenses, and
electricity sales credit for the cogeneration option. The calculated system
costs were compared with the amount of heat sold to determine the minimum
required charges for district heat.

The capital costs are derived in 1988 dollars. They include all direct and
indirect costs associated with the heat sources and the transmission and distri-
bution systems for each respective phase.

CAPITAL COST

The capital costs for all phases and cases evaluated were prepared based on
previous experience and recent vendor's budget estimates. The costs were based
on 1988 doilars and escalated to the implementation dates using a general
inflation rate of 4%.

The cost for the base central plant options are shown in Tables 7-1 and 7-2 and

broken down by phases. They include al) equipment and installation costs plus
engineering and construction management and contingency.
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TABLE 7-1

INDUSTRIAL CORRIDOR DISTRICT HEATING SYSTEM COST ESTIMATE
COGENERATION OPTION (1988 DOLLARS)

PHASE 1
BOILER PLANT
1000-HP Steam Boilers & Controls $222,000
Auxiliary Equipment 28,000
Boiler Breeching 22,000 9,000
Mechanical & Piping Installation 408,000
Subtotal: $680,000
COGENERATION PLANT
Gas Turbine-Generator w/Accessories
(4000kw)
NOX Control (Water INjection)
Heat Recovery Boiler w/Auxiltiary
Firing and Accessories
Gas Compressor
Deionized Water Treatment System
Switchgear & Motor Control Console
Auxiliary Equipment
Mechanical & Piping Installation
Electrical/I&C Installation
Subtotal:
UTILITY INTERCONNECTION $50,000
SITE
Land $150,000
Building & HVAC w/Site Preparation 85,000
Subtotal: $235,000
DISTRIBUTION SYSTEM
Piping $515,000
Customer Metering 43,000
Subtotal: $558,000

SYSTEM SUBTOTAL:  $1,523,000

Engineering, Design and Construction

Management @ 10% $152,300

Contingency @ 10% $152,300

PHASE TOTAL COST: $1,827,600
OVERALL SYSTEM COST:
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PHASE 2 PHASE 3
$111,000
14,000
9,000
201,000
$335,000
$1,400,000 $1,400,000
50,000 50,000
470,000 470,000
190,000 190,000
75,000 75,000
105,000 75,000
100,000 100,000
340,000 270,000
330,000 260,000
$3,060,000 $2,890,000
$100,000 $0
$0 $0
175,000 100,000
$175,000 $100,000
$411,000 $84,000
15,000 30,000
$465,000 $114,000
$4,135,000 $3,104,000
$413,500 $310,400
$413,500 $310,500
$4,915,200 $3,724,800
$10,467,600




TABLE 7-2

INDUSTRIAL CORRIDOR DISTRICT HEATING SYSTEM COST ESTIMATE
ALL BOILER OPTION (1988 DOLLARS)

PHASE 1 PHASE 2 PHASE 3
BOILER PLANT
Steam Boilers & Controis $222,000 $222,000 $171,000
Auxiliary Equipment 28,000 28,000 21,000
Boiler Breeching 22,000 22,000 22,000
Mechanical & Piping Installation 408,000 408,000 231,000
Subtotal: $680,000 $680,000 $445,000
SITE
Land $150,000 $0 $0
Building & HVAC w/Site Preparation 85,000 52,500 52,500
Subtotal: $235,000 $52,500 $52,500
DISTRIBUTION SYSTEM
Piping $515,000 $411,000 $84,000
Customer Metering 43,000 15,000 30,000
Subtotal: $558,000 $465,000 $114,000

SYSTEM SUBTOTAL:  $1,523,000 $1,197,000 $611,500

Engineering, Design and Construction

Management @ 10% $152,300 $119,750 $61,150
Contingency @ 10% $152,300 $119,750 $61,150
PHASE TOTAL COST: $1,827,600 $1,390,200 $733,800

OVERALL SYSTEM COST: $3,951,600
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OPERATING COSTS

The operating costs of the central system are comprised of: operating labor,
maintenance labor, maintenance materials and fuel. Included in the maintenance
materials are such consumables as make-up water, chemicals and lube oil. For
both the municipal and private ownership options operating and maintenance labor
was estimated to be nine (9) man-years annually from Phase 3 on. Materials were
estimated at 1.7% of the capital investment. Fuel costs are estimated using
$2.71/MMBtu (1988), based on discussions with the National Fuel Company for a
service of this size.

CARRYING CHARGES

The carrying charges (or fixed costs) for the plant consist of interest on debt,
depreciation, taxes and insurance. These costs are fixed because they do not
depend on the plants thermal operation level. The method used to calculate the
carrying charges is based on the Electric Power Research Institute (EPRI) meth-
odology as developed in their Technical Assessment Guide.

The method develops charges suitable for use in a required revenue analysis. In
this type of analysis the annual revenues required to sustain the project are
calculated and compared against the revenue requirements of alternative sce-
narios to determine the best investment strategy.

Depreciation is calculated on a straight line basis with zero salvage value.
Plant 1ife 1s assumed to be 20 years. Income taxes are calculated using a 40%
tax rate (34% federal and 6% state) and apply only to the private ownership
option. Tax depreciation was calculated using a 150% declining balance for 19
years. Property taxes were assumed at a levelized rate of 1.5% of the installed
cost and insurance at a levelized 0.75%.

i
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OPTIONS AND SENSITIVITY

The analysis used the "required revenue" approach to develop unit costs for the
district heating system. A price per million btu's (MMBtu) of district heat was
developed covering twenty years for each case and option studied. There were
two ownership options studied, Municipal and Private Developer, and two basic
heat source options, Boiler Plant and Cogeneration. The Base case cogeneration
option assumes sale or avoided cost of excess electricity at an average rate of
3¢/KWH.

Sensitivity analyses were run for both heat source and ownership options. The
base case parameters and inputs are shown in Table 7-3 and the sensitivity cases
initially studied are shown in Table 7-4.

RESULTS AND RECOMMENDATIONS

Table 7-5 shows the base case unit cost of heat developed for the base case
boiler heat source option for both municipal and private ownership. The results
are shown graphically in Figures 7-1 and 7-2. Similarly, the results for the
base case cogeneration option are shown in Table 7-6, and Figures 7-3 and 7-4,
Conclusions drawn from these base case results can be summarized as follows:

¢ The boilers only option is superior to the cogeneration option, primar-
11y because of the low $30/MWhr buyback rate for power which cannot off-
set the additional carrying charges associated with the added capital
cost of the cogeneration units. The rates associated with cogeneration
are on average $1.48/mmbtu higher for municipa) ownership and
$2.49/mmbtu higher for private ownership.

o Municipal ownership, as can be expected, 1s more favorable than private
due to higher financing costs and tax effects. For the cogeneration
option, the average municipal rate is $1.72/mmbty lower, and $0.71 mmbtu
lower for the boiler option.
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Debt Cost

Taxes

Property Taxes

Insurance

Buy Back Rate ($/Mwhr)
Electricity Cost ($/MWwhr)
Fuel Cost (1988 $/MMBtu)
Labor ($1000/manyear)

0 & M Materials

GT Heat Rate (Btu/Kwhr)
Boiler Efficiency

*Includes 6% Sales TAX

BASE AND SENSITIVITY CASES EVALUATED

Municipal Private
Case No. Case No.
MS1 PS1
MS2 PS2
MS3 PS3
M54 PS4
MS5 PSS
MS6 PS6
MS7 PS7

TABLE 7-3

BASE CASE PARAMETERS

Municipal
Ownership

TABLE 7-4

Description

Private
Ownership

9.5%
40%

1.5%

«75%
30
30
2.87%
25
1.7%
13,480
85%

Base Case - Cogeneration Option

Cogen. Option - Implement Phases 1 & 2 Only

Base Case - Boiler Option

Cogen. Option - $35/MWhr Buyback Rate

Cogen. Option - $35/MWhr, Phase 1 & 2 Only
Boiler Option - Implement Phase 1 & 2 Only

Cogen. Option - 15% Lower Fuel Costs
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TABLE 7-5
UNIT COSTS OF DISTRICT HEAT
a8 BOILERS ONLY OPTION
Municipal Owership - Case MS3
YEAR 1989 1990 1991 1992 1893 1994 1995 1996 1997 1998
Unit Cost of Heat - $/MMBTU
1. Fixed Expenses $1.97 $2.34 $1.51 $1.48 $1.45 $1.41 $1.38 $1.35 $1.31 $1.28
2. 0 & M Expenses $1.51 $1.55 $0.91 $0.95 $0.88 $1.02 $1.07 $1.11 $1.15 $1.20
3. Fuel $3.48 $3.62 $3.77 $3.92 $4.07 %4.24 $4.41 $4.58 $4.76 3$4.96
Total $6.97 $7.51 $6.19 $6.34 $6.50 $6.67 $6.85 $7.04 $7.23 $7.44
-
YEAR 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
[ Unit Cost of Heat - $/MMBTU
1. Fixed Expenses $1.25 $1.22 $1.18 $1.15 $1.12 $1.09 $1.05 $1.02 $0.99 $0.95
2. 0 & M Expenses $1.25 $1.30 $1.35 $1.40 $1.46 $1.52 $1.58 $1.64 $1.71 $1.77
- 3. Fuel $5.15 $5.36 $5.57 $5.80 $6.03 $6.27 $6.52 $6.78 $7.05 $7.34
Total $7.65 $7.87 $8.11 $8.35 $8.61 $8.87 $9.15 3$9.44 $9.75 3$10.08
[ 20 Year Levelized Rate:  $7.481
BOILERS ONLY OPTION
| Private Ownership - Case PS3
YEAR 1989 1990 1981 1992 1993 1994 1995 1996 1997 1998
Unit Cost of Heat - $/MMBTU
1. Fixed Expenses $2.72 $3.22 $2.07 $2.00 $1.93 $1.86 $1.80 $1.74 $1.69 3$1.64
2. 0 & M Expenses $1.51 $1.55 $0.91 $0.95 $0.99 $1.03 $1.07 $1.11 $1.1¢6 $1.20
3. Fuel $3.69 $3.84 $3.99 $4.15 $4.32 $4.49 $4.67 $4.86 $5.05 $5.25
o Total $7.92 $8.61 $6.97 $7.10 $7.24 $7.38 $7.54 §7.71 $7.90 $8.09
YEAR 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
~ Unit Cost of Heat - $/MMBTU
1. Fixed Expenses $1.58 $1.53 $1.48 $1.44 $1.39 $1.34 $1.29 $1.24 $1.19 $1.14
2. 0 & M Expenses $1.25 $1.30 $1.35 $1.41 $1.46 $1.52 $1.58 $1.65 $1.71 $1.78
= 3. Fuel $5.46 $5.68 $5.91 $6.14 $6.3% $6.65 $6.91 $7.19 $7.48 $7.78
Total $58.30 $8.52 $8.75 $8.99 $9.24 $9.51 $9.78 $10.07 $10.38 $10.69
="
20 Year Levellzed Rate: $8.195
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FIGURE 7-1 EOILER OPTION - MUNICIPAL OVNERSHIP

UNIT COST OF DISTRICT HEAT - CASE MS3
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TABLE 7-6
UNIT COSTS OF DISTRICT HEAT

BOILERS/GAS TURBINE COGENERATION OPTION
Municipal Owernship - Base Case MS1

YEAR 1989 1990 1991 1992 1983 1994 1995 1996 1997 1998

Unit Cost of Heat - $/MMBTU

1. Fixed Expenses $1.97 $3.25 $2.45 $2.36 $2.28 $2.21 $2.13 $2.06 $1.98 $1.91
2. 0 & M Expenses $1.51 $1.27 $0.89 $0.92 $0.94 $0.97 $1.00 $1.02 $1.05 $1.08
3. Fuel $3.48 $5.08 $4.91 $5.04 $5.18 $5.32 $5.47 $5.62 $5.78 35.94
e Total $6.97 $9.61 $8.25 $8.32 $8.41 $8.50 $8.59 $8.70 $8.81 $8.93
r YEAR 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008

[ Unit Cost of Heat - $/MMBTU

1. Fixed Expenses $1.84 $1.77 $1.71 $1.64 $1.58 $1.52 $1.46 $1.40 $1.35 $1.29

2. 0 & M Expenses $1.11  $1.14 $1.18 $1.21 $1.25 $1.28 $1.32 $1.36 $1.40 $1.44

i 3. Fuel $6.11 $6.28 $6.46 $6.65 $6.84 $7.04 $7.25 $7.47 $7.69 $7.92
Total $9.06 $9.20 $9.35 $9.50 $9.67 $9.84 $10.03 $10.23 $10.44 310.66

20 Year Levelized Rate: $8.963

BOILERS/GAS TURBINE COGENERATION OPTION
Private Ownership - Base Case PS1

YEAR 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998

Unit Cost of Heat - $/MMBTU

1. Fixed Expenses $2.72 $4.81 $3.65 $3.49 $3.32 $3.16 $3.01 $2.87 $2.75 $2.63

| 2. 0 & M Expenses $1.51 $1.37 $0.98 $1.00 $1.03 $1.05 $1.08 $1.11 $1.14 $1.17
3. Fuel $3.69 $5.79 $5.66 $5.80 $5.95 $6.10 §6.26 $6.42 $6.59 $6.77
Total $7.92 $11.97 $10.28 $10.29 $10.29¢ $10.31 $10.35 $10.41 $10.48 $10.57

- YEAR 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008

Unit Cost of Heat - $/MMBTU

- 1. Fixed Expenses $2.51 $2.41 $2.30 $2.20 $2.10 $2.01 $1.91 $1.82 $1.73 $1.64
2. 0 & M Expenses $1.20 $1.23  $1.27 $1.30 $1.34 $1.38 $1.42 $1.46 $1.50 $1.55
g 3. Fuel $6.956 $7.15 $7.35 $7.55 $7.77 $7.99 $8.22 $8.46 38.70 39.96
Total $10.67 $10.79 $10.92 $11.06 $11.21 $11.37 $11.55 $11.73 $11.93 $12.15
- 20 Year Levelized Rate: $10.684
7-9
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o From the potential customer point of view, the boiler option under
municipal ownership is best, offering the lowest rates.

Table 7-7 summarizes the results for all the cases initially evaluated, indicat-
ing the cost of heat for the first 3 years and the levelized rate over 20 years
which can be used to readily compare the various cases over the analysis period.
The levelized rate represents a unit cost of heat which can be charged each of
the first 20 years, calculated at an interest rate of 7%. The levelized rate
comparison is shown graphically in Figure 7-5 and can be summarized as follows:

o The municipal ownership option remains the most favorable case.

o Implementation of only the first two phases under both ownership and
heat source options results in somewhat higher rates than full system
implementation indicating, as expected, that the addition of
Blackstone's load enhances overall system economics.

o Increasing the price for cogenerated power to $35/MWhr begins to enhance
the competitiveness of the cogeneration option with boilers. A further
sensitivity to cogenerated power cost is illustrated by Figures 7-6 and
7-7. Under municipal ownership, a rate of approximately $42/Mwhr would
be competitive with the boiler option.

o The base case boiler option for private ownership is more favorable than
municipal ownership cases MS6 (Boilers, Phase 1 and 2 only), MS1 (base
case cogeneration), MS2 (cogeneration phases 1 and 2 only), and MS5
(cogeneration phases 1 and 2 only with power sold at $35/Kwhr).

0 The private ownership base case cogeneration option and phase 1 and 2
only cogeneration options are the least economic.

It should be noted, however, that levelized rate comparisons do not take into
account rate fluctuations in early years which affect customer paybacks.
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TABLE 7-7

UNIT COST OF DISTRICT HEAT - CASE SUMMARY

Base Case, Cogen. Option

Cogen. Option, Phase 1 & 2 Only
Base Case, Boiler Option

Cogen Option, $35/MwH

Cogen. Option, $35/MWH,

Boilers Option, Phase 1 & 2 Only
Cogen. Option, 15% Lower Fuel
Base Case, Cogen. Option

Cogen. Option, Phase 1 & 2 Only
Base Case, Boiler Option

Cogen Option, $35/MWH

Cogen. Option, $35/MWH,

Boilers Option, Phase 1 & 2 Only

Ownership Case Description
Municipal MS1
Municipal  MS2
Municipal  MS3
Municipal  MS4
Municipal MSS
Phase 1 & 2 Only
Municipal MS6
Municipal  MS7
Private PS1
Private ps2
Private PS3
Private PS4
Private PS5
Phase 1 & 2 Only
Private PS6
Private PS7

Cogen. Option, 15% Lower Fuel

7-12

Cost of Heat ($/MMBTU)

1989

$6.97
$6.97
$6.97
$6.97
$6.97

$6.97
$6.44
$7.92
$7.92
$7.92
$7.93
$7.93

$7.92
$7.37

: |
4
]
4
-
i

|
-

_

20 Years
Levelized
1990 1991 Rate
$9.61 $8.25 $8.963
$9.61  $9.69 $10.258
$7.51  $6.19 $7.481 ;
$8.76  $7.31 $7.782
$8.76  $8.81 $9.184 L
$7.51 $7.67 $8.828 {
$8.44 $7.01 $7.379
$11.97  $10.28 $10.684l
$11.97  $11.99 $12.118l
$8.61 $6.97 $8.195
$11.11  $9.34 $9.502 [
$11.11  $11.10 $11.043[
$8.61 $8.73 $9.721
$10.73  $8.97 $9.004



FIGURE 7-5

COST OF HEAT SUMMARY
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Accordingly, the customer economic analyses presented in Section 8 provide addi-
tional insight for comparing the cases evaluated.

Appendix D inciudes the individual economic analyses for the various case stud-
ies as well as graphical results for the unit cost of heat in each case.



SECTION 8
CUSTOMER RETROFIT, ECONOMIC ANALYSIS, AND CONCLUSIONS
PRESENT OPERATING COSTS

In addition to fuel costs, other operating costs for the nine potential custom-
ers were estimated for the purpose of the economic analysis performed comparing
district heating with present operations. These costs include water treatment
chemicals, boiler operation and maintenance labor, insurance, and capitalization
costs for future and near term boiter replacement.

With regard to boiier replacement, the estimate was made on the assumption of 30
years economic boiler service 1ife and boiler(s) replacement at that time.
Thirty years is the median average service life for large boilers as reported by
ASHRAE under average maintenance conditions, Based upon the respective ages of
the potential customers present boilers, replacement costs were based on estab-
1ishment of sinking funds contributed annually to accumulate funds for future
replacement and/or amortization of near term replacement as applicable. These
estimates were based upon a 4% annual escalation of present boiler costs, 4.5%
sinking fund, and 15-year amortization at 9.5%.

Water treatment chemical costs, and other boiler maintenance costs were esti-
mated based upon the following:

o TSP - $315.00 Per Million Pound Steam;
o Neutralizer - $10.00 Per Million Pound Steam;
o Oxygen Scavenger - $4.00 Per Miilion Pound Steam;

o Operation & Maintenance Labor - $25.00/manhour; and



0o Annual Boiler Efficiency Test & Burner Adjustment - $1,000/boiler.

Table 8-1 summarizes the above non-fuel owning and operating costs for each
customer estimated in 1988 dollars and the cost per million Btus in 1989 (first
year of economic analysis). Appendix E provides additional details.

RETROFIT TO DISTRICT HEATING

Two means of interconnecting the potential customers were considered initially,
direct steam connection to the customer steam distribution system and indirect
connection installing steam generators to isolate the district system from the
customer. In cases such as Blackstone, in which existing boilers are hot water,
a steam to hot water converter would be required.

Direct System

In the direct system, existing steam boilers would be isolated from the steam
distribution and condensate return system by means of new or refurbished isola-
tion valves as required. As the district system will be providing steam in the
range of 75 to 90 psig, the service connection will include a pressure reducing
valve station. This valve will protect those customers whose existing systems
operate or are designed for lower operating pressures and allow for future
upgrade of the district system pressure if required by later expansion. As
depicted in Figure 8-1, other features of the direct system service connection
include a pressure relief valve downstream of the pressure reducing valve, pres-
sure and temperature gages, isolation valves for maintenance and service needs,
and two metering stations. Customers existing pumping stations would be util-
ized for condensate return to the district system.

As the direct system option resuits in customer steam and condensate losses

being absorbed by the district system, both steam supply and condensate return
meters are considered necessary. In some cases, customers utilize 1ive steam in
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TABLE 8-1

CUSTOMER ESTIMATED ANNUAL NON-FUEL OWNING AND OPERATING COSTS
(1988 Dotlars)

MRC Bearing

Weber-Knapp

Crawford Furniture
Dahlstrom

Essex Specialty Production
Hopes Windows

Jamestown Metal Mfq.
Jamestown Metal Production

Blackstone

Other
Boiler

Chemicals Costs
$6,170 $9,200
5,950 10,950
1,100 6,900
14,200 31,400
750 4,950
2,900 15,800
3,700 15,500
2,350 9,650
17,800 14,700

* Average over 20 year analysis period
** Includes Direct Fired Loads as Applicable

TABLE 8-2

$/mmbtu
Total x**
Boiler Useful Load
Replacement* (1989)
$ 3,200 $0.84
13,060 0.88
820 1.43
15,200 1.36
5,810 1.53
4,100 0.74
9,680 2.54
3,750 2.30
2,700 0.24

ESTIMATED CUSTOMER REFTROFIT COSTS
(1988 Dollars)

MRC Bearing

Weber-Knapp

Crawford Furniture
Dahlstrom

Essex Specialty Production
Hopes Windows

Jamestown Metal Mfg.
Jamestown Metal Prod.

Blackstone

Direct

$ 9,200
28,000
60,300
16,000
32,300
31,000
10,300
12,300

Not Appl.

Connection

8-3

Indirect

Connecti

$167,600
91,200
87,500
217,800
63,900
203,800
67,900
39,900
42,000

on



Figure 8-1
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process applications which is not returned. Further, many systems are experi-
encing significant losses in traps and leaking equipment with associated makeup
water requirements. The two meter arrangement will enable customers to be
billed accordingly for in-house losses which are passed along to the system,
insuring egquitable service rates among all customers.

Indirect System

The indirect system (also depicted in Figure B-1) isolates the customer from the
system by means of steam generators, or two-pass shell and tube type heat
exchangers (as selected for evaluation). Customers' existing condensate pumps
are utilized to pass condensate through the shell side to generate their steam
needs. A new condensate pump will be required on the district system side of
the steam generator to return condensate to the system,

Control of the steam generator would be by means of a self contained pressure
control valve preset to the customers desired main header pressure need,
Metering is simply accomplished by a condensate meter since no system losses are
incurred at the customer. The condensate meter was selected in view of lower
cost and greater reliability over varying load conditions. A further discussion
of metering is provided in Appendix C.

The system arrangement would be similar for customers such as Blackstone where
existing bojler systems are hot water (i.e. steam to hot water heat exchanger).

CUSTOMER RETROFIT COSTS

Table 8-2 summarizes the retrofit costs for the nine potential customers for
both the direct and indirect service connection options. These costs also
include the replacement of direct-fired space heating and makeup air heating
systems with steam systems as applicable. However, the retrofit cost for
Blackstone is based upon service connections only (3 required), as they have

8-5



indicated plans to replace their deteriorating gas units with hydronic systems.
The cost of this conversion would necessitate new boiler capacity in the absence
of district heating, and therefore heat exchanger and conversion costs should
not penalize district system economic evaluations.

CUSTOMER ECONOMIC ANALYSIS

The benefit or economic viability of district heating for the Industrial
Corridor relies upon achieving attractive customer paybacks to render the system
marketable under the present and near term future economic ¢limate. To perform
this evaluation, the customer economics were based upon determining customer
payback periods or the years needed for cumulative energy cost savings to offset
capital expenses incurred by the retrofit. For this analysis, the payback years
were calculated as the year in which cumulative savings exceed unpaid principal
assuming 15-year 100% retrofit cost financing at 9.5% interest. This analysis
was initially conducted for each of the seven municipal and private ownership
cases established in Section 7.

Exhibit 8-1 presents a typical analysis for the most attractive district heat
rate structure, the base case boiler option under municipal ownership (MS3). As
shown in Exhibit 8-1, a comparison is made between annual owning and operating
costs for the customer's present system and the annual district system costs
over a 20 year period. Customer fuel costs are consistent with recent 1988 gas
prices for the customers' respective service classifications and include sales
tax. Escalation of both fuel and non-fuel costs (except boiler replacement)
were taken as 4%, the same as for the system economics. Existing system rates
reflect the estimated boiler/direct-fired heating equipment inefficiencies (i.e.
useful load rates) for comparison with district heat costs. Tax effects of say-
ings were also considered in determining the customer paybacks. Retrofit costs
were based on direct system connections for best case results.

Table 8-3 summarizes the payback analysis performed for each customer.
Indicated are the respective payback years as well as the year of continued pos-
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EXDBIBIT 3-1
JAMESTOWN INDUSTRIAL CORRIDOR DISTRICT HEATING - CUSTOMER ECONOMICS CASE MS3
DAHLSTROM PAYS BACK 1IN 3 YEARS
SCHEDULE-—---=---~-=-=- »  PRESENT YEAR: 1988 --)  CONSTRUCTiON: 1989  -->  HOOKUP YEAR: 198%
CONVERSION COST-------- }  PRESENT YEAR: §16,000 -->  ESCALATION (1/YR): 8,001 --)  HODKUP YEAR: $15,580
FINMCING CONDITIONS---) 1 FINAMCED: 100X --)  INTEREST RATE: 9.5 -->  TEAN (YEARS): 15
VALUE OF PAYNENTS------ )} DOMNPAYNENT: $0 --)  ANNUAL PAYNENT: $2,126  -->  PURE CASK TRANSACTION: 0
TAX CONSIDERAT10N------ > TAN RATE: A1 --)  DEPREC IYEARS): S --)  ACCELERATED {1:YES,0=ND): i
CURRENT SYSTEN--------- > PRINARY FUEL: GAS  -->  SECONDARY FUEL: - -} PIPING: §TH
CONSUNPTION (WNETUI---->  PRIMARY FUEL: 89,622 -->  SECONDARY FUEL: 0 -->  TOTAL ENERBY DENAND: 435,294
GAS/DIL RATE {S/MNBSU)-}  PRINARY FUEL: 3.4 -->  SECOMDARY FUEL: 0.00  -->  ESCALATION (L/YEAR): 1,001
SYSTEM EFFICIENCY (X)--)  BLR/DIR. FIRED AVG: 851 -->  PIPING LOSS: 0L --)  TOTAL: 551
FUEL RATE ($/MNBTUI----)  PRINARY FUEL: 5.27  --}  SECONDARY FUEL: 0.00  -->  TOTAL: .27
CURRENT OLN EIPENSE----)  MNMUAL (#)3 45,600 -3 RATE ($/MMBTU): 1.01  --)  ESCALATION (1/YEAR}: 1.001
BOTLER AMNUAL REPLACEMENT COST: $13,840 1989-2004 $20,629 2003-2008
(- CURRENT SYSTEN 11---- BISTRICT HEATING CONVERSION --------- 1 1-=-=-=--COMPARISON--------- P — PAYBACK----~-----=- !
FUEL OO0 EMERSY  EMERGY  ENERGY  ENERGY AMORT1ZAT1ON TOTAL  ENERGY  TAX T0TAL CUMKATIVE  UNPATD
YEAR  RATE  RATE  RATE  COSTS  RATE  COSIS  PRINC. INTEREST  COSTS SAVINGS EFFECTS SAVINGS SAVINGS PRINCIPAL  YEAR
(S/MNBTUN (S/MNBTUN LS/MNBTUI 48 (B/NBTLD () () ) i$) 1 it i i )
1989 3.4 1.3 488 309,34% 8497 313,204 S5 1,581 3M7,330 (53,8350 3,973 (4,0081  (4,008) 16,099 989 .
1990 %70 140 7.10 3A,M5 1.1 1,5 W7 1,579 31,900 (18,6500 9,340  (11,246) (19,250) 13,499 1990 .
1991 %93 L4 37 33,333 sh.19 279,890 853 1,472 202,113 53,343 (19,3500 31,867 14,613 14,843 1991 ses
1992 606 149 763 346,006 €604 286,978 NS 1,40 269,102 39,028 (21,64%) 35,233 51,866 14,130 1992 .
1993 6.1 154 7.93 359,581 $5.90 294,301 W3 1,342 9,427 85,219 (8,077 38,17 90,843 13,347 1993 .
199 b.86 1,58 @.2¢ 372,700 #a.87 308,978 958 1,268 304,106 70,726 (27,7831 40,817 (31,860 12,489 1994 .
1995 493 164 B.37 387,638 $6.85 310,022 939 1,186 312,17 7,816 (30,5720 44,919 176,579 11,350 1995 .
19 L2 1.9 8.90 402,572 #7.04 318,44 1,028 1,097 320,572  B4,026 (33,2110 49,789 225,368 10,521 1995 .
1997 7.3 174 9,24 417,538 4223 327,286 1,026 1,000 329,392 90,692 (35,677 52,68% 278,057 9,393 1997,
1998 .80 1RO 9.80 434,230 $7.4¢ 336,499 1,233 893 338,626 97,71  (38,743) 56,882 33,939 8,162 1996 .
1999 8.1 586  9.57 450,994  #7.65 345,159 1,350 775 348,285 104,838 (41,6740 1,083 398,024  &,812  199% ,
2000 0.43 192 10.35 48,190  #7.87 336,266 1,479 SAT 359,391 101,925 (48,5110 45,208 461,312 5,335 2000 .
2000 B.77 199 10.76  486,74¢  $B.11 386,835 1,619 07 388,981 119,909 (47,7810 70,022 53,334 3.4 2001 .
002 912 2.08 1117 505,298  $8.35 377,887 1,773 353 380,002 127,412 150,620 74,482 405,797 1,941 2002 .
2003 9.49 242 1181 525,210  $B.8% 389,440 1,941 186 391,565 135,771 (54,2340 79,410  &85,207 0 2003 .
2000 9.87 2,20 1207 SAs,027  8.87  401,51¢ 0 0 401,514 144,513  (57,805) 8&,708 771,913 0 2004 .
2005 1026 242 12.88  SI3,833  #9.15 414,130 0 0 414,130 159,503 (53,801} 95,702  B47,817 0 2005 .
2006 10.67 250 I3.17 595,807 §9.84 421,300 0 0 427,310 168,498  147,399) 101,099 988,746 0 2006 .
2007 1110 2.58  13.68 &IB,887  #9.75 441,076 0 0 441,076 177,811  (71,124) 106,687 1,075,407 0 2007,
2000 1LSU 267 1021 642,872 $10.06 455,452 0 0 455,452 187,420 (74,98) 112,452 1,187,834 0 2008 .
set  PAYBACK OCCURS IN YEAR 1991 (CUMULATIVE SAVINGS EXCEEDS UNPAID PRINCIPAL)

CI1OCT VOAD AT ARuTTuniCh AUNHAL PRCYTIVE rACH FI hw
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itive annual cash fiow. Overall, the results reflect the same trend as
summarized in Section 7, with respect to district heating rates. The best case,
from the point of view of all customers, is the boiler option under municipail
ownership (Case MS3). The analysis for Case MS3 showed paybacks in the first to
fifth year for MRC Bearing, Dahlstrom Manufacturing, Jamestown Metal
Manufacturing and Jamestown Metal Products.

As could be expected, the paybacks for Essex Specialty Products, Weber-Knapp,
Crawford Furniture, Hopes Windows and Blackstone, are not attractive due to the
high proportion of their existing loads being in efficient direct gas-fired
units incurring high retrofit costs. 1In view of these results, a further option
or case was considered for study under the municipal ownership, boiler option.
In this option, Case MS58:

¢ Eliminate the direct-fired loads of these five customers; and

0 Revise the implementation plan such that Phase 2 also includes adding
the load of Blackstone boilers only, accordingly eliminating Phase 3.

The result is a system peak steam load reduction to 33,900 1bs/hr for Phase I
and 58,700 1bs/hr for Phase 2. Thus, in Phase 1 only one 1,000-HP bhoiler is
required with two additional 1,000-HP boilers in Phase 2. In this case the sys-
tem capital costs were estimated at $1,432,800 and $1,431,000 respectively for
Phases 1 and 2. The system economic anaiysis for Case MS8 is included in
Appendix D as well. The resulting district heating rates are marginally higher
than Case MS3, but the effect on the five customers is significant as shown
graphically in Figure 8-2. The payback of Hopes Windows has been reduced from
over 20 years to 3 years, Crawford Furniture from 11 to 2 years, Weber-Knapp
from 10 to 3 years, Blackstone from 20 years to 6 and Essex Specialty Products
from 6 to 2 years.

This dramatic reduction in paybacks is attributable directly to the lower effi-

ciency of the boiler only loads, the resulting higher boiler owning and operat-
ing expenses on a mmbtu basis, and minimal retrofit costs.
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TABLE 8-3
EUSTOMER PAYBACK AND FIRST YEAR POSITIVE ANNUAL CASHFLOM SUMMARY

ESSEX SPEE. JANESTONN JAMESTOWN BLACKSTONE

MRC BEARING NEBER KNAPP CRANFORD FURN. DAHLSTRON PRODUCTS HOPES WINDOWS RETAL HFG. HETAL PROD. HANUF ACTURLNG
PBs. POS. POS. POS. POs, POS. PES. P0S, POs.

PAY  CASH PAY  CASH PAY  CASH PAY  CASH PAY  CASH PAY  CASH FAY  CASH FaY  CASH PAY  CASK

BACK  FLOW BACK  FLODN BACK  FLOW BACK  FLOW BACK  FLOW BACK  ¥LOW BACK  FLEW BACK  FLOW BACK  FLOW
CASE  YEAR  YEAR YEAR  YEAR YEAR  YEAR YEAR  YEAR YEAR  YERR YEAR  YEAR YEAR  YEAR YEAR  YEAR YEAR  YEAR

HS1 1B 199% Y20 2003 18 2001 14 19% 15 1997 320 2007 1199 4 199 320 2008
52 220 2003 None  None 20 2004 Y20 2003 320 2004 Kone  None 1 1992 9 1993 KA NA
NSl 1 10 1M |8 B L4 ) 319 b 1991 20 2000 1 1969 71989 0 2001
HS4 7 1994 15 1997 14 1991 T 1994 10 19 »20 2000 1 1989 31989 19 2001
Ss 20 2000 320 2004 20 2002 16 1998 7 1% 320 2007 1 1989 4 1989 320 2008
KSé 18 2000 320 2007 19 2004 11 1995 4 199 Kone MNone Poo1eee T 198¢ NA NA
Hs? 11892 13 19% 12 199 5 1991 8 1 18 1998 1 198% 3 1989 16 1999
PS1 320 2005 ¥20 2009 20 2004 20 2002 20 2004 Nane  None 1} 1994 12 1995 None  None
PS2 None  None None  None 20 2006 ¥20 2008 Y20 2006 None  None 19 2000 20 2000 NA NA
Ps3 9 1993 20 2000 15 1 71 o 1991 320 2005 2 1989 3 19a9 3200 2008
21 20 2000 ¥20 2004 3120 2002 18 1998 18 1999 120 W06 £ 1M B 1992 320 2007
PSS 320 2006 320 2009 Y20 2004 120 2004 320 2004 Nene None 13 199 15 1997 None  None
PSé 220 2003 None  None Y20 2004 20 200 320 2004 None None 21989 5 1989 NA NA
P87 17 1998 Y20 2002 18 2000 13 19% 16 1997 20 2004 § 199 6 1991 #20 2003

Case Descriptions Mumicipal Private

Base Case, Cogeneration Option Hst P51

Cogeneration Option, Phase 1 & 2 Only ns2 FS2

Base Case, Boilers Option HS3 P53

Cogeneration Option, $35/MWhr Buy Back Rate for Power nS4 PS4

Cogeneration Option, $35/MWhr Buy Back Rate, Phase 1 & 2 Dnly Hs5 PSS

Boiler Option, Phase | & 2 Only NS4 PSb

Cogeneration Option, 15% Lower Feel Cost ns7 PS7
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As to the impact of Case MS8 on the other customers, with the exception of MRC
Bearing, whose payback increases from 4 to 6 years, all other paybacks remain at
3 years and less. The individual economic payback analysis for each customer
for Case MS8 as well as Case MS3 are provided in Appendix F.

CONCLUSIONS

From the customer point of view, the results of this study have shown that under
near term economic conditions (fuel cost, cogenerated power buy back rates,
financing and tax considerations) a steam district heating system is technically
and economically feasible in the Industrial Corridor under specific conditions.
Municipal ownership with a conventional boiler plant heat source provides the
most attractive district heating rates, while private ownership can also be con-
sidered feasible.

Unless cogenerated power is priced higher, or if special low gas rates can be
provided for the cogeneration facility, cogeneration is not a viable option.

Implementation of a more modern hot water district heating system in lieu of
steam would, for the most part, depend upon the willingness of potential
customers to expend the additional significant retrofit costs required, without
penalizing the system for extended paybacks. Extended paybacks could, however,
be alleviated by subsidized loans or grant assistance to customers for their
retrofit costs, or by hot water conversions necessitated by presently
deteriorating building steam systems.
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VAN STEE FURNITURE

Van Stee is a family owned furniture business which specializes in bedroom
furniture. Business has slowed in the last four years, prompting them to apen
their plant doors to the public and sell direct. They buy raw green wood and
dry it in their own kiln. In addition to the high steam usage of the kiln,
there are steam fan type humidifiers. In 1874, the building was insulated and
gas consumption was reduced such that they no longer consume enough to qualify
for a reduced commercial rate. In addition to a 200-HP boiler to serve the main
building, there is a gas-fired hot air furnace for the office area and there are
two gas-fired rooftop make-up air units. Make-up air is needed to replace paint
spray booth exhaust.

UNTON NATIONAL FURNITURE

Located next door to Van Stee Furniture, Union National manufacturers exotic,
hand-painted furniture to custom order, such as dining room tables, china
closets, and bedroom dressers. Their operation is similar to Van Stee in that
they buy raw wood and take it through the entire process with two steam heated
drying kilns and steam humidification. There is also a steam make-up air unit
to replace the exhausted air from the paint spray booths.

The building has two boilers, a 200-HP and a 400-HP boiler. The smaller is 65
years old and burns scrap wood which wil) vary with the work load. The larger
boiler fires Number 2 oil and is used for peaking on coldest days and when not
enough wood is available for the 200-HP unit.

EMCO CHEMICAL

Emco Finishing Company, because of the chemicals involved, cannot have any open
flames in the work area, similar to Essex Chemical. Their hot water boiler is
separated from the finishing area by a cinderblock wall. The unit is now three
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years old. There is electric baseboard heat in the office. The plant is
located on an island next to Dawson Metal.

DAWSON METAL

Dawson Metal has a unique heating system. In addition to a steam boiler which
runs in the morning to feed the unit heaters, there is a gas-fired rooftop unit
which is centrally located in the warehouse portion of the building. In order
to achieve maximum comfort from the hot air supplied, two transparent round
flexible plastic air distribution tubes have escape holes cut into them. This
distributes an even amount of air throughout the building and can be modified
according to the needs along the way by closing off various holes {with tape).
The force of the hot air through the plastic tube keeps it inflated. Rips in
the plastic can be temporarily patched with duct tape while the entire air tube
is inexpensive enough to be replaced annually.

This company represents a typical Jamestown metal products manufacturer, in that
there is a heated chemical bath to clean the metal, a bonderizer and batch bath.
They also use a bag system to recover heat from the exhaust air from several
machines.

MASON CARVINGS

Mason Carvings does specialized carving for the wood furniture industry in a one
story building heated by unit heaters. They are in the part of the town near
MRC, Chautaqua Hardware and Jamestown Electroplating. Al1 of these companies
are potential customers if the present hot water district heating system in
Jamestown were to be expanded. Mason Carvings has two 75-HP boilers, one of
which fires natural gas and the other which burns wood. The wood burning boiler
used scrap wood which is kiln dried and burns clean. The boiler cracked in 1985
and cannot be repaired. Their fuel bill is about $2,000 in a cold month and
they would like to purchase a used boiler which could be converted to burn wood.
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If district heating were made available, they would hook-up if the retrofit cost
did not exceed $7,000 {expected cost of used boiler). They presently sell scrap
wood for $2 a box. At night the building is set back to 55°F.

AREA B

JAMESTOWN MATTRESS

Jamestown Mattress is a small business started in 1979, which has recently
opened their doors to the public. The downstairs is rented since their market
isn't big enough for them to use the entire building. The building is 80,000
sq. ft. and uses natural gas-fired unit heaters, though the original steam dis-
tribution system is in-place (condition unknown).

H & H SPECIALTY PRODUCTS

H & H Specialty Products is a small establishment which does piece work. They
have been expanding slightly to improve crowded working conditions. It is a
very competitive business and depends on making specialized parts for oil
tankers. The building is approximately 11,750 sq. ft. and is heated by some
electric baseboard as well as gas-fired unit heaters.

JOHNSON MACHINE

Johnson Machine is a small business which depends on custom orders. Work is
solicited outside the Jamestown area and includes specialized parts for IBM
machines. Machines necessary to do the jobs are very expensive, some costing
$100,000 or more. Non-union labor and low electric cost in Jamestown has
enabled the company to survive. District heating is not attractive due to a
small building (11,000 sq.ft) and their use of heat pumps.
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JAMESTOWN PLASTICS

Jamestown Plastics is next door to Johnson Machine. Some of the 11,000 sq. ft.
is used as storage for finished goods from Johnson Machine. The area is main-
tained at a reasonable temperature by direct-fired natural gas unit heaters.

ROLLFORM

Rollform makes rolled metal products to customer's order. They make a strong
metal pallet as their own product but it has a limited use due to its high price
compared to a wooden unit. Their heating system consists of ceiling hung gas-
fired unit heaters. If they expand within the next couple of years, a hot water
heating system would be desirable.

AREA C

BUSH INDUSTRIES

Bush Industries makes wood furniture using high quality particle board with a
glued-on veneer finish. They are located in the new J. Mason Industrial Park.
Their space heating is 94% gas-fired hot air units. In the process of making
computer furniture and entertainment centers they produce a large amount of
scrap wood and sawdust which they pay approximately $1500 a week to have
removed. The process also involves a large air compressor load.

JAMESTOWN COMMUNITY COLLEGE

Jamestown Community College is located on Falconer Street in Jamestown, but on
the outskirts of the town near Falconer. The school has a large campus consist-
ing of several buildings. The heating system is mostly hot water. In addition
to heating there is a pool and a large domestic hot water load due to showers.
The coltege is located next to Lutheran Social Services. Any service connection
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installed should serve both complexes. Neither system is old enough to be plan-
ning on boiler replacement in the near future.

LUTHERAN SOCIAL SERVICES

Lutheran Social Services is a complex of buildings which provide youth and aged
adult care. There are seven buildings, each with their own space heating boiler
and domestic hot water heater. All these buildings are heated by hot water,
although there is no central tie-in location. This complex is close to
Jamestown Community College which is also a hot water system.
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10/22-11/21/8%
G/24-10/22/85
B/22-9/24/85
7/05-8/22/3%
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5/28~6/245/85
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Cpace Heating:
Internal:
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MRC BEARING 1985 GAS CONSUMPTICN BREAKDOWN
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WIND3OR
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15870

9900
17920
22810
27010
-3130
39740
35680
32880

306,880

FLANT
METER 2
(Blr & Ovens}

2585940
245290
24180
7119
10750
19450
24960
27660
36480
43800
39290
36050

USEFUL LGAD ANALYSIS SUMMARY
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VENTILATIC
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QcT. 78

NOV. HES
1784 DEC. G5

TOTAL by 285
DISTRICT HEATING LOADS

DALLY INTERMAL USE (MMETU/DAY) 3
ANNUAL INTERNAL USE (MMETU) @

FEAK
ANNUAL VENTILATION LOAD
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MRC BEARING MAIN PLANT LOAD PROFILE

Boller Load At 65% Efficiency
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WEBBER KNAPF OVERALL USEFUL LDAD ANALYSIS SUMMARY

DIt ACTUAL  ACTUAL ACTUAL T0TAL
0IL  TOTAL CCF  MWHBTU  TOTAL  PERCENT GAS FIRED ESTIM. ESTIN.  ESTIMATED CCF G

BAL  NMBTU EAL  MMBTU  TOTAL  EQUIV  NATURAL NATURAL  EBUIY  ACTUAL CCF PER  BOILER DIR FIRED EBULY CCF DIR FIRED DIR FIRED
RONTH %6 0IL MBS OIL 92 0IL #20IL  MMBTU  CCF GAS 6AS GAS CCr GAS HOD  HOD PORTION FORTION  BOGILER PLANT OFf ICE
JAN 8% 0572 3086 0 0 3086 30105 24287 1B HIN .61 1,25 19.9 L Y1} 30109 14479 9808
FEB B8 17099 2363 0 0 2565 13023 1190 FAY 1 V3l L9 1,128 20.5 0 231%0 25023 13135 73
HAR 84 13202 1980 10240 1421 3401 33184 19914 2048 53098 AN H B85 22.4 0 19914 33189 15180 734
APR 8b 0 0 N 1949 194% 19013 10738 1oy 297 n 19 20.8 0 1073 19013 5108 4550
RAY B 0 0 U 295 293 874 14289 1463 17143 8.51 197 12.2 8937 5352 11812 1450 T892
JUN 88 0 0 9480 1313 133 12810 3929 608 18739 .2 80 73.2 1326 2603 16136 440 2183
JUL B 4162 624 3304 m3 1398 1343 12} T 14359 0.35% ¢ 1623 0 123 13636 m LY
RUB B4 9567 1435 0 0 1433 14000 100 7 1N 0.5% 42 14.9 0 100 14000 98 802
SEP 86 1021 1053 0 0 1053 10273 1631 169 11926 1.4% 137 1.3 0 1831 10275 185 B4
OCT 84 19931 2993 0 0 2993 My 4144 425 131 1.3 430 9.3 0 LT 197 3485 439
HOV 88 113863 1134 0 0 1734 16921 19128 1961 3404% 3.4 gl 23.9 U V] 16921 10608 8430
DEC 84 22338 33 0 0 33 32890 2382 21421 58l 431 1,188 20.1 0 21 326%0 15121 B300
TOTALS 125,475 16,8203 41,522 5,751 24,572 239,727 148,334 15,204 388,041 3.9 12,264 134,070 251,91 81,816 54,254

WEBBER KMAPP (VERALL USEFUL LOAD ANALYSIS SUMMARY
LOADS DFF BDILERS (70X EFF) DIRECT FIRED LOADS {8AY% EFF) GRAND TOTAL LOADS
HEATINGE FPROCESS  TOTAL 'HEATING PROCESS  TOTAL HEATINGE PROCESS  TOTAL

PEAK [MMBTUH)
PLANT n 2.4 5.57 8.19 0.09 B.68 11.90 2.3 1445
OFFICE 0.00 0.00 0.00 3.20 0.33 . 3,20 0.33 .13
TOTAL n 2.46 .57 11.9¢9 0.2 12.41 13.10 J.08  18.18
ANNUAL (MABTL)
PLANT 6,807 11,271 18,080 7,144 s 7,548 G150 15,477 25,628
OFFICE 0 0 0 58017 1,10 4777 AI-D AN O L 3
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(MMETU)
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TOTAL
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N/A
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WEBBER KNAFP (FLANT)
YEAR: 1986
HEATING SEASON HDD: &157
DAYS IN SEASON: 212
AVG. OUTSIDE TEMF (DEG. F): 26.0
DUTSIDE DESIGN TEMF (DEG. F): i
NORMAL. HOWRS FER WEEL : 88
COMFORT SETTING (DEG. F): 70
INTERNS_ TEMP GAIN (DEG. F): 3
VENTILATION (CFM): n}
SET-BACKE HOURS FER WEEEK: 8¢
COMFORT SETTING (DEG. F): &0
INTERNAL TEMFP GAIN (DEG. F): O
VENTILATION (CFM) 3 )
ESTIMATED BOILER EFF : 70O%
“ INTERNAL USE TO DH: 100%
------------------ wrm e === =CURRENT ENERGY USAGE - —— = o e e ot e e e
BILLING HEATING NAT GAS QUANTITY BILLING
MONTH DEG. DAYS EQUIV (CCeF) (MMBTL) DAYS
JAN. 1,215 0105, 4 3,089.8 Sl
FEEB. 1.128 23022.9 2,564,979 =8
MakR., B88% I718T.5 T,A401,. % =1
AFR. 519 19017.0 1,948.8 0
*MAY . 197 11811.5 1,210.7 a1
*JUNE 80 16174, 0 1,653.9 0
= JULY 4 173675.9 1,297.7 Z1
*ALUG. 472 14000, 5 1,475.0 a1
*SEF, 137 10274, 4 1,092.2 i)
0CcT. 470 29195, & 2,992.7 31
NOV . B11 16921.5 1,734.5 A
DEC. EST 1,169 32689.8 Z,I50.7 D
TOTAL 6,617 231,991 25,829.1 Y-V
DISTRICT HEATING LOADS NORMAL SETBACYH
DALILY INTERNAL USE (MMBTU/DAY): N/A N/&
ANNUAL INTERNAL USE (MMEBTU): N/A N/A
FEAK VENTILATION LOAD (MMBTU/HR) : .00 0. 00
AMMUAL VENTILATION LOAD (MMBTU) : 0, 00 0. 00
FEAE ENVELOFE LLOSS5ES (MMBTU/HR) @ Z.11 2.86
ANNUAL ENVELQFE LOSSES (MMETU): 2,884,226 2,923.2
TOTAL ANNUAL COMFORT HEAT (VENTILATION %
ENVELOFE) (MMBTU) : >,884,26 2,922.2
T FEAK COMFORT HEAT LOAD (VENTILATION &
ENVELDOFE) (MMEBTU/HR) : Z.11 2.86
FEAK DISTRICT HEATING LOAD (COMFORT HEAT
L INTERNAL) (MMBTU/HR) : .97 2.86

N/
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WEBEBER }NAFF

BILLING
DAYS

1
I8
=1
0
31
0
T1
a1

e

o)

-
]

0

1

O, 00

0. 00

0,74
1,549.48

1,549.48

AVE.

DAILY
(MMETU)

-

4.

1=

1

N R DO NN R

~—
DR BN &

L]
L
e FE =

P

T.04
1,109, 77

N/A
1,454, 48

N/A
2,182.67

I,617.12

YEAR: 19846
HEATING SEASON HDD: 6491
DAYS IN SEASON: 277
AVG. OUTSIDE TEMF (DEG. F): 41,72
OUTSIDE DESIGN TEMF (DEG. F): ]
NORMAL HOURS FER WEEK: 40
COMFORT SETTING (DEG. F): 70
INTERNAL TEMF GAIN (DEG. £): 5
VENTILATION (CFM): T0, Q00
SET-BACH HOURS FER WEEE : 128
COMFORT SETTING (DEG. F): &HO
INTERNAL TEMF GAIN (DEG. F): )
VENTILATION (CFM) : O
ESTIMATED DF EFFICIENCY: ZYA
% INTERNAL USE TD DH: 100%
T e m m s e e —— == CURRENT ENERGY USAGE - === o e e e
BILLING HEATING NAT GAS CUANTITY
MONTH DEG. DAYS ERUIV (CCF) (MMETU)
JAN, 1,215 2808 1,008,737
FER. 1,128 475 9@71.2
MAR . 885 4774 485. 72
aFs. 519 4650 4746. 4
MAY, 197 =892 Ie8.9
JLINE 80 218673 221.7
*JULLY 4 444 45.7
*AUG, 472 &HO2 &1.7
*SEF. 127 B8& F0.8
QCT. 470 659 67.5
NOQV. 811 8440 865, 1
DEC. EST 1,169 8500 871.2
TOTAL 6,617 54,254 S.5961,0
DISTRICT HEATING LOADS NODRMAL
DAILY INTERNAL USE (MMBTU/DAY): N/A
ANNUAL INTERNAL USE (MMETU): N/ &
FEAK VENTILATION LOAD (MMBTU/HR) : 2.17
ANNUAL VENTILATION LOAD (MMETU) : 1,454.48
FPEAK ENVELOPE LOSSES (MMBTU/HR): 1.02
ANNUAL ENVELOFE LOSSES (MMETU) : 6132.15
TOTAL ANNUAL COMFORT HEAT (VENTILATION &
ENVELOFE) (MMBTU): 2,0467.464
FEAK COMFORT HEAT LOAD (VENTILATION %
ENVELOFE) (MMEBTU/HR) : T.20

FEAK DISTRICT HEATING LOAD (COMFORT HEAT
% INTERNAL) (MMBTU/HR):

A

~
-l

0.94

0.94

N/A

N/A
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-
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LOAD ANALYSIS

for
WEBEBER KNAFF

YEAR:

HEATING SEASON HDD:

DAYS IN SEASON:

AVG., OQUT3IDE TEMF (DEG. Fi:
DUTSIDE DESIGN TEMF (DEG. F)

MORMAL HOURS FER WEER:
COMFORT SETTING (DEG. F):
INTERNAL. TEMF GAIN (DEG. F):
VENTILATION (CFM):

SET-BACH HOURS FER WEER:
COMFORT SETTING (DEG. F):
INTERNAL TEMF GAIN (DEG. F):
VENTILATION (CFM) s

ESTIMATED DF EFFICIEMCY:
2O INTERNAL USE TO DH:

e e e s e CURRENT ENERGY  USAGE
QUANTITY
(MMBTU)

BYILLING HEATING
MONTH DEG. DAYS

MNAT GAS
EQUIV (CCH)

JAN. 1.2153 14479
FER. 1,128 12713
MAR. 8BY 15180
AFR. S19 &103
MAY. 197 1460
JUNE 28] 440
*JULY 4 277
*AUG. 42 98
SEF. 157 765
acT. 0 2483
ROV, 811 10688
DEC. E3T 1,169 15121
TOTAL b,617 81,81é6

DISTRICT HEATING LOADS
DALILY INTERNAL USE (MMBTU/DAY):
ANNUAL INTERNAL USE (MMETU) :

FEAK, VENTILATION LOAD (MMBTU/HR) :
ANNUAL VENTILATION LOAD (MMBTU):

FEAK. ENVELOFE LOSSES (MMBTU/HR) :
ANNUAL ENVELOFE LOSSES (MMETU):

TOTAL ANNUAL COMFORT HEAT (VENTILATION %
ENVELOFE) (MMEBTU):

FEAK COMFORT HEAT LOAD (VENTILATION %
ENVELOFEY (MMETU/HR) :

FEAK DISTRICT HEATING LOAD (COMFORT HEAT
% INTERNAL) (MMBTU/HR)

1786
6371
0%

47.3
70
S

120, OO0

120.5
&EQ

)

0

QO
100%,

1,484.1
1,405.8
1,585.9
&26, 1
149. &6
45.1
ZB8.4
10.0
78.4
357.2
1,095.5

1,549.9
8,I86.1

NORMAL

8. 68
7,111.06

0,11
78.87

(FLANT DIRECT FIlRED!

BILLING
DAYS

)|
28
S|
e
1
0
31
a1
0
i1
=0

31

565

SETHACK

0,00
Q.00

0.10
152.94

0.10

0,10

AVG. DAILY

(MMBTU

47,9
0.2
SO.Z2
20,7
4.8
:05
0.

0.3

-~

100

11.5
L. D

5,0

TOTAL

Q.56
207,646

N/A
7,111,046

N/A
222,81
7,343,867

N/A



MILLION CUBIC FEET GAS

WEBBER KNAPP EQUIVALENT NATURAL GAS USE

1966 O AND NATURAL GAS CONSUMPTION
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USEFUL LOAD MMBTUH
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WEBER KNAPP USEFUL LOAD PROFILE
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MONTH YEAR
JAN 1987
FEB 15986
MaR 1986
APR 1984
MAY 1984
JUN 1986
JUL 1986
AUG 1986
SEP 1986
ocr 1988
NOV 1984
DEC 1986

Total Usage:

Feak Loads (mmbtuh)

Internal:
Space Heating:

Total

CRAWFORD FURNITURE GAS USAGE BREAKDOWN

(All Usages in Hundred Cubic Feet)

FACTORY/

SHOWROOM OFFICE *
1005 ALLEN 1061 ALLEN

(BOILER) (ROGF DF)

3865 981

3523 156

3543 227

1915 57

1024 2593

34 24

35 14

19 14

{9 43

582 50

1398 113

2641 192

18,598 4,484

FACTORY

1061 ALLEN

{BOILER)

33
128
1128
3187
35389

32,162

WAREHOUSE
& OFFICE
1021 ALLEN
(ROOF DF)

&3
1078
3074
5991

28,472

* Not To Be Considered For District Heating

USEFUL LOAD ANALYSIS SUMMARY

1005 Allen
Boiler
(70% EFF)

Annual Loads (msabtuy)

Internals
Space Heating:

Total

1021 Aller
Dir Fired
(8B% EFF)

25
2,543

2,568

1061 Allen
Boiler
(3% EFF)

- -

33
1,931

1,964

15,417
£2,231
5,837
5,990
138
109

89
273
2,838

7,172 ™

14,213

83,716 L

-

Total B

Crawiord LJ

Facilities

e

81
5,788

5,886

_J



h

L
L

- ANNUAL, VENTILATION |LOAD

e

~FEAK COMFORT HEAT LOAD

LFEAK DISTRICT HEATING LOAD

LUAL ANALYE1Z

for

CRAWFORD FURNITURE -

TEAR:

HEATING SEASON HDD:

DAYS IN SEASDON:

AVG. OUTSIDE TEMF (DEG. F):
OQUTSIDE DESIGN TEMF (DEG. F):

MORMAL HOURS FER WEEY:
COMFORT SETTING (DEG. F):
INTERNAL TEMF GAIN (DEG. F):
VENTILATION (CFM):

SET-BACH HOURS FER WEEK:
COMFORT SETTING (DEG. F):
INTERNAL. TEMFP GAIN (DEG. F):
VENTILATION <(CFM):

ESTIMATED Boiler EFF:
L INTERNAL USE TO DH:

T e e — e — e e —— - CURRENT ENER{BY

BILLING HEATING NAT GAS
MONTH DEG. DAYS (CCF)
JAN., 1,189 2B6S
FER. 1,128 33523
MAR. 885 T3437
AFR. 519 1915
MAY. 197 1024
*JUINE B8O 4
=JULY 4 35
*AUG. 42 19
#SEF. 137 19
QCcT. 470 =8z
NOWV. 811 1298
DEC. 1,169 2641
TOTAL 6,561 18,598

DISTRICT HEATING LOADS

DAILY INTERNAL USE (MMBTU/DAY):

ANNUAL INTERNAL USE (MMETU):

FEAE

VENTILATION LOAD (MMBTU/HR):

(MMETU) :

FEAK ENVELOFE LOSSES (MMBTU/HR):
ANNUAL ENVELOFE LOSSES (MMETU):

TOTAL ANNUAL COMFORT HEAT
ENVELOFE} (MMETU) :

(VENTILATION 2

(VENTILATION %

ENVELOPE) (MMBTU/HR) :

(COMFORT HEAT

INTERNAL) (MMETU/HR) 3

b7

1003 ALLEN (Foiler)
1?86 (JRAN 87)
&2936
243
9.1
o9
b&
3
o ESTIMATED
1173
&0
]
Q ESTIMATED
70%
1O0%
USABE = e e e -
QUANTITY BILLING AVE. DAILY
(MMBTL) DAYS USE (MMBETW
196,72 1 i2.8
I61.1 28 12.7
632 o1 11.7
196. = Z0 6.5
105.0 | Sl
30 =) o0 0,1
T.b 1 0.1
1.9 Ry 0.l
1.9 0 G,
99.7 o1 1.7
14372 o0 4.8
270.7 a1 8.7
1,906, 7 R
NORMAL SETBACK TOTAL
N/& N/A O.0d
N/A N/R 22.97
0, 00 0, 00 MN/A
0,00 0, 00 0, 00
Q.62 0.59 N/A
468,90 842.54 1.711.44
468.90 B842.54 1.711.44
0. 62 0,59 N/ A
.62 0.59 N/A



LOAD ANALYSIS

for

CRAWFORD FURNITURE -

YEAR:

HEATING SEA%SON HDD:

DAYS IN SEASON:

AVG. OUTSIDE TEMF (DEG. F):
OUTSIDE DESIGN TEMFP (DEG. F):

NORMAL HOQURS
COMFORT SETTING (DEG. F):
INTERNAL. TEMF GAIN (DEG. F):
VENTILATION (CFM):

FER WEEE

SET-BACK HOURS FER WEEK:

COMFORT SETTING (DEG. F):
INTERNAL TEMP GAIN (DEG. F):
VENTILATION (CFM):

ESTIMATED Boiler EFF:
% INTERNAL USE TO DH:

———————————————————————————— ~CURRENT ENERGY

BILLING HEAT ING NAT GAS
MONTH DEG. DAYS (CCF)
JaN. (87) 1,159 &I72
FEB. 1,128 S5947
MAR. B85 4744
AFR. S519 1961
MAY . 197 298
*JLUNE 80 =1
*JULY 4 =7
#*AUG. 42 25
SEF. 137 128
acT. 30 1128
NOV., 811 187
DEC. 1.16%9 =89
TOTAL 6,361 29,477

DISTRICT HEATING LOADS

DAILY INTERNAL USE (MMETU/DAY):
ANNUAL  INTERNAL USE (MMBTU):

FEAK. VENTILATION LOAD (MMETU/HR) :
ANNUAL VENTILATION LOAD (MMETU):

FEAK ENVELOPE (.0SSES
ANNUAL ENVELOFE L.OSSES

(MMBTU/HR) @
(MMETL) ¢

TOTAL ANNUAL COMFORT HEAT
ENVELOFE) (MMETU) :
FEAK COMFORT HEAT LOAD
ENVELOFE) (MMEBTU/HR) :

(VENTILATION 2%

(VENTILATION %

FEAK DISTRICT HEATING LOAD
¥ INTERNAL) (MMETU/HR):

(COMFORT HEAT

1061 ALLEN (Boiler)
1984 (JaM 87)
&4735
275
41.4
40
&3
O ESTIMATED
123
&0
0
] ESTIMATED
&3%
100%
USAGE -~ — e e
QUANTITY BILLING AVG. DAILY
(MMBTW) DAYS USE (MMEBTW)
714.6 21 I |
&09., 4 28 21.8
445,73 -1 14.4
201.0 T0 &.7
0.5 21 1.0
5.2 340 0,2
.8 1 0.1
.6 1 Q.1
1Z.1 20 0.4
115. 6 21 2.7
I26.7 0 10,9
SS2. 21 17.8
Z.021.4 265
NORMAL. SETBACK TOTAL
N/A N/A 0, 09
N/A N/A 2.5
0. 00 Q.00 N/A
0,00 Q.00 Q.00
0,90 0.90 N/A&
459.B6 1.471.54 1,921,329
439.8B6 1,471.54 1.921,.79
Q.90 Q.90 N/A
Q.92 0.0 N/A

B

L]

B

L.




~CAD ANALYSIS

for
- CRAWFORD FURNITURE - 1021 ALLEN - DIRECT FIRED
YEAR: 19846 (JAN B87)
HEATING SEASON HDD: L4725
a DAYS IN SEASON: Y
AVG. OUTSIDE TEMF (DEG. F): 41,4
OUTSIDE DESIGN TEMF (DEG. F): ot
[- NORMAL HOURS FER WEEK: 40
COMFORT SETTING (DEG. F): 68
F INTERNAL TEMP GAIN (DEG. F): 5
VENTILATION (CFM): ) ESTIMATED
SET-BACK HOUKS FER WEEK: 128
- COMFORT SETTING (DEG. F): A
INTERNAL. TEMF GAIN (DEG. F)g: 0
VENTILATION (CFM): O ESTIMATED
F ESTIMATED DF EFFE: 88%
% INTERNAL USE TO DH: 100%
& T e e e - CCURRENT ENERGBY USAGE ——— e — e ————————
BILLING HEATING NAT GAS QUANTITY BILLING AVG., DAILY
MONTH DEG. DAYS (CCF) (MMBTU) DayYs USE (MMETL)
{ JAN. (§7) 1.159 5991 614, 1 E ] 19.8
FER, 1,128 5791 593.6 o8 2.2
) MAR . 885 4117 422, 0 5| 1T, 4
AFR. 517 1904 195.2 70 5.5
MaYy. 197 290 40.0 21 1.5
*JUNE 80 27 2.8 70 0.1
*JULY 4 23 2.4 o1 0.
*ALG. 47 =1 2.2 31 0.1
- SEF. 137 &S 6.7 20 Q, 2
ocT. 430 1078 110.5 = 7.6
NOV. 811 3074 3i5.1 0 10.5
e DEC. 1,149 5991 614, 1 31 19.8
TOTAL 5,561 28,472 2,918.4 LS
DISTRICT HEATING LOADS NORMAL SETBACK ToTAL
| DAILY INTERNAL USE (MMBTU/DAY): N/A N/A .07
ANNUAL INTERNAL WUSE (MMETU) : N/A N/A 0% 41
FEAK VENTILATION LOAD (MMBTU/HR): .00 0. 00 N/A
— ANNUAL VENTILATION LDAD (MMETU): Q.00 0.00 0. 00
FEAK ENVELOFE ILOSSES (MMETU/HR) : 1.08 1.08 N/A
| ANNUAL ENVELDFE LOSSES (MMETU): 605,42 1,927.35 2.542.77
TOTAL ANNUAL COMFORT HEAT (VENTILATION &
ENVELOFE) (MMBTU): 605, 42 1,927.35 2.542.77
~ FEAK COMFORT HEAT LOAD (VENTILATION 2
ENVELOFE) (MMETU/HR): 1.08 1.08 N/A
.. FEAK DISTRICT HEATING LOAD (COMFORT HEAT
% INTERNAL) (MMETU/HFR) : 1.09 1.08 N7A
-




CRAWFORD FURNITURE GAS USAGE
FEBRUARY 1986 TO JANUARY 1987
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USEFUL LOAD MMBTUH)
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aEHUETROR MARUESETURTMG
GAS USAGE (CCFy) HISTORY

MOMTH BOTLER
JdoaN B7 PR ARG
FEE &7 P, L9
Ak 37 77,487

AEF &7
MAY 87
JUN 87

Sb, 6T
28,354
168,917

JLit. 86 13,255
AUG 86 1&,730
SIEF 86 29,4718

AT 86
NGY 864
LELD Bé

46,156
70,816
%, 085

Tatal Usage: LHda, T4l

DIRECT

FIRED # TOTAL

Flal Avarl. Mt éAvarl.

L] 13
" FE
Ll "
1 n
1] "
i [H
" H
" "
" |
L1 i
" "
F2,018 T40,05%

USEFLUL LOAD ANGLLYSIS SUMMARY
(At &5% Boiler Efficizncy)

Faeak (mmbtuh)

1986717237

Space Heating (Boiler)s 12,240

Internal:

Total:

Annual (mmbtuw)

(=Y |

18.51

Space Heating (Boiler):

Internal:

Total:

50, 269

12,9726

47,195

* Dvens (mnon—-convertible)




LOGBD AMALYS IS
foow
DAHILST=0M M&AMUFACTURING

Yesk: JulvB8s6/ June 787

= HEAT MG SEASON HDD: LG
DENEG TH SGEASON: ity

AVEGL QUTSIDE TEME (DEG. M) 4L, 7

. AUTSIDE DESTLGM TEMP (DEG. 7)o =

MOEMAL HOURS PR WEEE: 40
COMPORT SETTING (DEG. g 70
£ INTERNAL TEMP™ GAIN (DEG. F): 3
VENTILATION (CFM) (R

SET-BACHE HOURS FER WEEER: 128
COMFORT SETTING (DEG. 63
INTERNAGL TEMF GAIN (DEG. [F)g; 0

VERTTILATION (CFMye Cr

= |

EaTIMATED DOTLER BFF EEA
WO INTEBRMAEL UBE 70O D |07

=
S U T e e T e Sy n: iy S P ..CL”‘,:RCNT ENET-\G -1-’ ' G(_\.‘ 3}:.'_ R - SO - S
EYLLING HEATING MOT GRS CUANTITY BILLING AVG. oally

MOMTH DEG. DAYS (corE (MIMETLD DAY USE  (MMETW

Jaurt, 1,199 G2, b 9,494, 2 =l TG, T

FEE. 1,119 29, 209G 10,1731 gt T

MR e TV, A8 7,542.6 | DL T

AFT., 447 Sh, 676 5,809, % i) VPTG

MAY . Al e =6, 854 2L,9E7.5 ) e L

*JUNE 28 18,717 1,255, 0 0 P

* JULY 4 I, 55 1,2%8.6 | AT E

: =ALIG. 3% 146,770 1,714.¢ At S5
SEF. 137 et A T 2,607 4 0 Qér. 3

oo, 0 L it 4,751.0 ot L5026

X MOV, Bl 75,816 7,566, 1 0 PPN
DEC. 1,169 9, OHS 10,156.2 B3 SR 4

{ TOTAL &L A4%n2 LA, AL bb, 455, 0 TED

DISTRICYT MEATING LOADS NORMAL SETHACK TOTAL

“DATLY INTERNAL LUSE (MMBTU/DAY) N/6 M/A BRIV 3
ARMUAL TNTERNAGL USE  (MMETU) @ N/ 6 N/H 12,926, 14

L FEAE VEMTILATION LOAD (MMETU/HR) : Q.00 Q.00 N/
ANNUAL VENTILATION LOAD (MMETU) : 0,00 0. 00 GO

PEAk EMVELOFE LOSS5ES (MMETU/ZHR) @ 12,30 250 MN7H
TOANNUAL ENVELOFE LOSSES (MMETL) ¢ 7,207.04 20,062.54 T0,069.08

FOTAL ANNUAL COMFORT HEAT (VENTILATION 2

— ENVELLOFE )Y (MMETU) @ 7,I07.04 2E,062.E4 0,269,958
FEAE COMEFORT HEAT LOAD (VENTILATION 2.

EMVELOFE) (MMETU/HR) @ 12,720 20750 L/ E

B
FEAE DISTRICT HEATING LOAD (COMFORT HEAT
fOINTERNAL)Y  (MMEBTU/ MR @ 18.31 12,20 [RF




July 1986 to June 1987

DAHLSTROM GAS USAGE (Including Ovens)
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USEFUL LOAD MMBTUH
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DAHLSTROM MANUFACTURING LOAD PROFILE

Boiler Load At 65% Efficiency
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ESSEX SFEC. FRODUCTS GAS CONSUMFTION 1986 — CCF

GUILDING NO. 5 126 HOREINS
(ROCOF TOE D) BOTLEFR TOTFMAL
Qa7 L2070 S0101

7398 10470 LOT66G

1920 TEHEQ GLS0

791 R3O0 5381

) &HOO &7

G 40 73

5 40 74

8 30 &3

i1 100 111

44 1170 1514

1676 LHB0 7458

TE97 10140 I757
2140ed SD2BO 7714

LOAD ANALYSIS SUMMARY

FEAaR LOAD(MMETUH) ANNUAL LOAD (MMETL

SFACE HEATING
126 HOFEINS 1.56 2,196
125 BLACKI3TONE 1.62 3,432
TOTAL S.18 .648
INTERMAL
146 HOFEINS .09 34
125 BLACESTONE Q.02 29
TOTAL O.11 &3

OVERALL TOTAL Z02R 3,711

- R B B aE =

e B £




LLOAD ANALLYSIS
for
ELSEX FAINT - 12% RLACKSTONE

YEAR: 1986
HEATING SEASON HDD: H4F 1
DAYS IN SEASON: 277
AVG. OUTSIDE TEME (DEG. F): 41.2
OUTSIDE DPESIGN TEMF (DEG. Fo: =
NORMAL HOURS FER WEEK: 40
LOMFORT SETTING (DEG. F) s &8
THTERMAL. TEME GA&IN (DEG. F): par’
VENTILATION (CFM): 0 ESTIMATED
SET-BACK HOURS FER WEEL: 128
COMFORT SETTING (DEG. F): &0
INTERNAL. TEMF GAIN (DEG. F): ]
VENTILATION (CFM): ] ESTIMATED
ESTIMATED BOILER EFF: A
WO INTERNAL USE TO DH: 1Q0%
g s s e s e DURRENT S FENERGY UG AGE v e e memime mm cm e e im em cmoet ot et e oo
SIL L ING HEATING NAT GAS QUANTITY BILLING AVG. DAILY
MONTIH DEG. DAYS (CCFH) (MMETW DAYS USE  (MMETLD
JAN., 1.215% 1224070 1,2537.2 RN 9.7
FEE. 1.128 10470 1L, 073.2 =3 8.0
MAR. BG5S 7 EG0 785, 2 1 o5. T
AFR. 17 TR0 447..8 0 14.3
MAY., 197 &O0) &£1.5 -1 =2,
*JURE B8O 40 4.1 20 0. L
*JULY 4 40 4.1 Y LRI
*ALG., 42 30 I | =1 (WIS
SEF. 137 100 10,3 0 Gl R
QOCcT. 470 1170 117.9 ot .7
MOV, 811 5980 o971.9 o LA |
DEC. 1,169 1160 1,041.4 z1 TR A
TOTAL 6,617 52,250 5,785.6 65
DISTRICT HEATING LOADS NORMAL. SETRACK TOTAL
DAILLY INTERNAL USE (MMBTU/DAY): N/A N/A v, 08
ANNUAL. INTERNAL USE (MMBTU) @ N/A N/A TR0
FEAF YENTILATION LOAD (MMETU/HKR) : 0, 00 Q.00 MNAA
ANNUAL VENTILATION LOAD (MMBTU): Q.00 0,00 1, G
FEAE, ENVEILOFE L.0OSSES (MMETU/HR) : 1.462 1.54 MN/A
ANNUAL, ENVELOFE LOSSES (MMEBTU): 218.21% 2,933.77 T.,457.08
TOTAL ANMUAL COMFORT HEAT (VENTILATION %
ENVELOFE) (MMBETU): 218,21 2,533.77 2,482,008
FEAE. COMFORT HEAT LOAD (VENTILATION &

ENVELOFE) (MMEBTU/HR) : 1.62 1.54 N/A

FEAK DISTRICT HEATING LOAD (COMFORT HEAT
I INTERNAL) (MMETU/HR): 1.64 1.34 M6



LOAD ANALYSIS

for
ESSEX PAIMT - 126 mOPKINS
YEAR: 1984
HEATING SEASON HDD: b157 i
DAYS IN SEASON: Mz |
AVG. OUTSIDE TEMF (DEG. £): 6.0 o
OUTSIDE DESIGN TEMF (DEG. F: e
NORMAL HOURS FER WEEH: a0
COMFORT SETTING (DEG. F): 55
INTERNAL. TEMF GAIN (DEG. F): 5
VENTILATION (CFM): 2500 ESTIMATED
SET-BACH HOURS FER WEEK: 123
COMFORT SETTING (DEG. F): 50
INTERNAL. TEMF GAIN (DEG. F): 0
VENTILATION (CFM): O ESTIMATED
=
ESTIMATED DIR. FIRE EFF: asy, |
% INTERNAL USE TO DH: 100% )
i am s e e ro e - CURRENT ENERGY USAGE-~—~———- O §
BILLING HEAT ING NAT GAS  OUANTITY EILLING AVG. DAILY W
MONTH  DEG. DAYS (CCF) (MMBT) DAYS  USE (MMETW)
Y
JAN. 215 2071 B2I. 2 2] 6.6 |
FEE. 1,128 78394 809, T =8 8.9
MAR. 685 1950 704, 0 =1 .65 pm
AFR. 519 991 101.6 0 z.4 |
£MAY . 197 7 3.8 1 .1 -
*JUNE 80 78 3.9 oty Ot
*JULY 4 w5 3. 4 31 0.1
*ALG. 472 o .9 31 0.1
%SEF. 137 11 1.1 0 QL0
0cT. 0 744 5.3 31 1.1 m
NOWV . e811 1678 192.5 0 5.4
DEC. 1,169 2597 S68. 7 31 11.9
;
TOTAL 6,617 24,884 2,550. 6 765 [
¥ |
DISTRICT HEATING LOADS NORMAL SETEACK. TOTAL
___________________________________________________________ [, — e . b
DAILY INTERNAL USE (MMETU/DAY): N/A N/A 0. 09 L
ANMUAL INTERNAL USE (MMETU) : N/A N/A 7. 78
FEAK WENTILATION LOAD (MMETU/HR) : 0.2 0. 00 N/A [
AMNUAL VENTILATION LOAD (MMETU): 144,06 0. 00 144,06 -
FEAK ENVELOFE LDOSSES (MMETU/HR) : 1,35 1.3% N/A ['
ANNUAL ENVELOFE LOSSES (MMETU) : 488, 64 1,563, 65 2,092,729 U

TOTAL ANNMUAL COMFORT HEAT
ENVELOFEY) (MMBTU) 3
FEAE COMFORT HEAT LOAD
ENVELOFE) (MMETU/HR):

FEAK DISTRICT HEATING LOAD
2 INTERNAL) (MMETU/HR) :

(VENTILATION %

(VENTILATION 2

(COMFORT HEAT

1,5635.65

1.25

1.25

2,196,729

N/A

N/ A



ESSEX PAINT GAS USAGE - 1986
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USEFUL LOAD MMBTUH

ESSEX PAINT USEFUL LOAD PROFILE

TOTAL FACIUTY

,,,,,




JANUARY
FEBRUARY
MARCH
APRIL
MAY

JUNE
JULY
AUGUET
SEPTEMBER
OCTOBER
NOVEMEER
DECEMBER

TOTAL USAGE:

Space Heating:
Internal:

Total:

Annual {mmbtu)

Space Heating:
Internal:

Total:

PLANT |
O¢fice &
Dir Fired
Unit Htrs

914
7,958
19,326
26,577

143,601

PLANT 1|
Oftice &
Dir Fired
Unit Htrs
{BBY% Ef¢)

12,953

12,933

HOPES WINDOWS 1984 GAS USAGE BREAKDOWN
(Al]l Usages in Hundred Cubic Feet-fxcludes Paint Shop Ovens)

PLANT |
{Boilers!

PLANT 2
iDir Fired)

FLANT 3
(Dir Fired)

USEFUL LOAD ANALYSIS SUMMARY

PLANT 1
Beilers
(70% E8)

638
14

652

PLANT 2
Dir Fired
(B8Y% E+f¢)

3,624

PLANT 3
Dir Fired
(BBY E4¢)

4,698
12

4,708

PLANT 3
{Boilers!

12,702
23,042

121,673

PLANT 3
Boilers
(63 Eff)

4,043
4,063

8,106

Digt. Heat
Convertigl

Total

t1 & o

L3582
L1149
17
59
924
.887
728

A~ RN o 0 o Lt

o B

I67,544

25,953
4,115

30,069



LOAD ANALYSIS

for
HCFES WINDDWS FLANT 2 DIF.

YEARK: 17986

HEATING SEASON HDD: 65491

DAYS IN SEASDN: 275

AVG., OQUTIIDE TEMF (DEG. F): 41.2

OQUTSIDE DESIGN TEMF (DEGB. Fi: !

NORMAL HOURS FER WEER: 40

COMFORT SETTING (DEG. F) s 6B

INTERNAL TEMF GAIN (DEG. F) 5
VENTILATION (CFM) : 0

SET-BACK HOURS FER WEEK: 123

COMFORT SETTING (DEG. F): 673

INTERNAL TEMF GAIN (DEG, F): 0
VENTILATICON (CFM): 0
ESTIMATED BOILER EFF @ 88%
4 INTERMNAL USE 7O DH: 1Q0%

s m i i m s m e e em e = = = CLURRENT ENERGY USAGE
BILL ING HEATING NAT GAS QUANTITY
MONTH DEG. DAYS (CCF) (MMBTLD

JAN, 1.215 B.792 g01.2

FEB. 1.128 8.117 T2 0

MAFR. 88% 2.397 S5, 2

aFR., S19 2.954 202.8

MAY. 197 EOO &1.5

*JUNE 80O a 0.8

= JULY 4 0 0,0

»AUG. 42 &5 &.7

SEF. 127 89& Fi.8

QCcT. 4730 2.108 216.1

NOV, 811 5,258 =49 .2

DEC. EST 1,169 6,398 6£35.8

TOTAL, &.,617 40,6973 4,171.0
DISTRICY HEATING LOADS NORMAL
DAYy INTERNAL USE (MMBTU/DAY): N/A
AMNUAL INTERNAL USE (MMBTU) : N/A

(MMBTU/HR) @
(MMEBTU) ¢

FEAE VENTILATION LOAD
ANNUAL VEMTILATION LOAD

(MMBETU/HR) @
(MMETU)

FEAE ENVELOFE ILOSSES
ANNUAL ENVELOFE LOSSES

TATAL ANMUAL COMFORT HEAT (VENTILATION 2

ENVELGOFE) (MMETU) :

FEAK COMFORT HEAT LOAD (VENTILATION &
ENVELOFEY (MMETU/HR) =

FEAK DISTRICT HEATING LOAD (COMFORT HEAT

% INTERNAL) (MMETU/HR) :

0. 00
0. 00

1.352

862.7

862.7

B8

8

1.52

FIRED

ASSUMED

ASSUMED

BILLING
DAYS

=1
28
1
0
1
30
ES

-
o

o0
31

R{n)

31

Q.00
0. 00

1.52

2.760.50

2.760.90

AV
USE

G. DATLY
(MMBTW)
29.1
29,7
17.8
10, L

i O

MN/ANA

Ly, O

N/~
T.627.0 a8

S.HII. 6B

N/ A

N/




L

LOAD ANRLYSIS

for
— HOFES WINDOWS FLANT ! DIRECT FIRED
YEAR: 19854
- HEATING SEASON HDD: 6491
DAYS IN SEASON: 277
AVG. QUTSIDE TEMF (DEG. F): 41,2
ODUTSIRE DESIGN TEMF (DEG. F): 3
NORMAL HOURS FER WEEEK: 40
COMFORT SETTING (DEG. F): 68
. INTERNAL TEMF GAIN (DEG. F): 5
VENTILATION (CFM): 120,000 ASSUMED
BET-BACK., HOURS FER WEEK: 128
8 COMFORT SETTING (DEG. F): 67
[INTERNAL TEMF GAIN (DEG. F): Iy
VENTILATION (CFM) 0 ASSUMED
ESTIMATED BOILER EFF 88%
% INTERNAL USE TO DH: 100
B e e e e CURRENT . ENERGY USAGE — o m am e e e e e e r e em e e .
FILLING HEATING NAT GAS CQUANTITY BILLING AVGE. DAITLY
MONTH DEG. DAYS (CeR) (MMETWL DAYS USE (MMETL
JAN, 215 T0.49] U125, 31 100, 8
FEE. 1,128 n.__J T.108.3 jl=! 1L, 0
MAF:, 885 17,671 1.811.7 = =84
AFFR, 519 9. 166 TG 0 =1 0
MAY . 197 1.168 119.7 a1 TG
*JUNE g0 (&) 0.0 6 Q.0
*JULY 4 0 Q.0 1 Gl
| *AUG. 42 0 0.0 >l Y
SEf, 137 P14 %7 0 E L
0CcT. 430 L9598 315.7 | o6, S
NOV. 811 19..- 1.980.9 0 6.0
. DEC. EST 1,169 26.577 2.724.1 =1 87.9
TOTAL 6.617 147,601 14,719, 4 eSS
DISTRICT HEATING LOADS NORMAL SETRACK TOTAL
anL/ INTERNAL USE (MMBTU/DAY): N/A N/A 0, 00
ANNUAL. INTERNAL USE (MMETU): N/A N/A KO0
FEAK VENTILATION LOAD (MMBTU/HR) : 8.42 GL 00 N/A
—~ ANNUAL VENTILATION LOAD (MMETL) : 5.417.5%8 0, Q0 5.413.58
FEAE, ENVELOFE LOSSES (MMETU/HR) @ 17 T.17 N/ A
L. ANNUAL. ENVELOFE LOSSES (MMETU) @ 1.795., 06 5,.744.18 7.53%.07
TOTAL ANMNUAL COMFORT HEAT (VEMTILATION &
ENVELOFE) (MMETW) : 7.208.67 S.744.18 17.952.81
FEAE COMFORT HEAT LOAD (VENTILATION &%
ENVELOFE? (MMETU/HR) : 11.59 .17 N/
— FEAN DISTRICT HEATING LOAD (COMFORT HEAT
% INTERNAL) (MMETU/HR) : 11.89 T 17 N/ A



LOAD ANALYSID

far
HOFES WINDOWS FLANT

1 BOILERS

YEAR: 1984
HMEATING SEASON HDD: 6431
DAYS IN SEASCON: 27z
AVG, OQUTSIDE TEMF (DEG. F): 41.2
OUTSIDE DESIGN TEMF (DEG. F): 3
NORMAL., HOURS FER WEEK: 40
COMFORT SETTING (DEG. F)3 &8
INTERNAL TEMFP GAIN (DEG. F): S
VENTILATION (CFM) ¢ Q ASSUMED
SET-BACKE HOURS FER WEEK: 128
COMFORT SETTING (DEG. F) s b3
INTERNAL TEMF GAIN (DEG. F): 9]
VENTILATION (CFM): 0 ASSUMED
ESTIMATED BOIILLER EFF : TO%
“ INTERNAL USE TO DH: 1007
n b i e e e B ..-.‘......----...-...‘_.._--._-CUF\-RENT E‘NERGY US(_‘;GE._._.___.......____....-_..-.._._._..._.........._ o
BILLING HEATING NAT GAS CUANTITY BILLING aAvis. Dalpy
MONTH DEG. DAYS (CCA (MMBTL DAYS USE (MMETLD
JAN, 1.21% 1.871 121.8 Z1 &. 2
FEE. 1.128 1.784 182.9 2¢ 5.3
MAR. 885 1.199 122.9 il 4.0
AFR. a1 713 A | 0 o4
MAY . 197 173 17.7 o1 b
* JUNE 80 13 1.5 30 Q.1
*JULY 4 & 0.8 o1 0,10
*#0UG, 42 25 2.6 Z1 GoL
SEF. 127 152 15.6 0 DS
QOCT. 4730 498 21,0 g 1.6
NQWV . 811 1.229 25.6 0 4.0
DEC. EST 1.169 1.420 145.5 3l 4.7
TOTAL &H,617 9,087 F21.0 T65
DISTRICT HEATING LOADS NORMAL SETEACE TOTAL
BAILY INTERNAL USE (MMBTU/DAY) : N/A N/& O, 04
ANNUAL INTERNAL USE (MMETU) @ N/A N/A 17,68
FEak VENTILATION LOAD (MMETU/HR) @ 0O.00 0. 00 N/A
ANNDAL VENTILATION LOAD (MMETU): Q.00 OO0 .00
FEAK ENVELLOFE I.OSSES (MMBETU/HR): 0,27 0027 N/O
ANNUAL. ENVELOFE LDSSES (MMETU) : 151.91 486,173 HTE. 4
TOTAL ANNUAL COMFORT MEAT (VENTILATION &
EMVELOFEY MMBTU) : 151.9%1 486.17 638,04
FEAK. COMFORT HEAT LOAD (VENTILATION 2%
ENVELOFE) (MMETU/HR) s 0.27 0,27 N
FEAK DISTRICT HEATING LOAD (COMFORT HEAT
. INTERNAL)Y (MMETU/HR) Q.27 0.27 Nsa

™)

|

M

-

i

-
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HOPES WINDOWS 1986 GAS USAGE BREAKDOWN

1215

1128

CONSUMPTION - CCF GAS
(Thousands)
g
|

519

97

80 4 42

zr
1%

el 5

1169

* 8N

(\

N

17

AN
////

7
=

AN

AN

Z

[
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77 ALTHF
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MAY  JUN JUL AUG
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USEFUL LOAD MMBTUH

HOPES WINDOWS USEFUL LOAD PROFILE

(Thousanda)
HOURS

] BB B B G S S .. . e




JAMESTOWN METAL MANUFACTURING
GRS USABGE (CCF) HISTORY

MONTH 19873 1984 1785 =
JAN 19,280 17,720 Pl A bt
FER 19,190 14, 0 L TT0
MAF 16,710 17,470 12,940
AFFK 16,6500 12,930 }Craanl
MAay 12,620 10,280 11,720
JUM 11,280 10,510 1L o
JLIL T BB 5,920 A, oan
AUG 8,840 10,820 T, 100
QEM 10,640 8,980 L1, 750
ocT 11,3260 11,180 10, 670
NQOYV 17,810 16,080 BT S080
DEC 16,200 16,970 1R.720
Teotal Usage: 161,690 155,124 L74 560
USEFUL LDAD ANALYSIS SUMMAFRY
(At 65% Boiler Efficiency, 88% Direct Fired Efficiency)
Feak (mmbtut) 19832 1984 150D«

Space Heating (Eoiler): 2,03 1.15 1,757
Makeup Alr (Dir. Fired): Q.42 0.472 i, 42
Internal : 1.80 2.29 AP 0
Total: 4,25 T.94 4.41
Annual  (mmbtu)
Space Heating (Boiler): 4,750 2,249 ROMR I R
Makeup Alir (Dir, Fired): 509 25 471
Internal: 3,609 7,412 8,171
Total: 10,868 10,7285 11,712

* Used in District System Analysis



LOAD ANALLYSIS

for

JAMESTOWM METAL MFG,

YEAF: 1985
HEATING SEASON HDD: &HET0
DAYS IN SEASON: 242
AVG., DBUTSIDE TEMF (DEG. F): T&. 1
OQUTSIDE DESIGN TEMF (DEG. F): =
NORMAL HMOURS FER WEEN s &0
COMFORT SETTING (DEG. F): 70
INTERNAL TEMF GAIN (DEG. F): 3
VENTILATION (CFM) Ty 00
BET-EACHE HOURS FER WEEK: 108
COMFORT SETTING (DEG. F): &%
INTERNAL TEMF GAIN (DEG. F): 0
VENTILATION (CFM) ¢ )
ESTIMATED EROILER EFF &3V
“ INTERNA&L USE TO DH: 100%
S s s s e — — e = == CURRENT . ENERGY SAGE —— = e e o e
BEILLING HEATING NAT GAS QUANTITY BILLING AVG. DAILY
MONTH DEG. DAYS (CCP) (MMBTLD DAYS USE (MMETU)
JAN, 1,754 21,550 2,208.9 z1 71.7
FER. 1,120 23,350 2,.29%.4 -8 895.9
MAR., QO 19,940 2,047.9 | £5.9
AFER. 4748 15,310 1,569,753 1) 52.3
*MAY ., 196 11,720 1,201.32 Z1 8.8
* JUNE % 11,880 1,186.9 0 I9.4
*JULY g &E,240 639.46 =1 A0, b
*AUG. 12 10,120 1,037.3 L I2.9
*#SEF., 114 11,750 1,204,484 0 4.1
acT. 278 10,650 1,091.6 1 25,2
NOWV. &85 13,380 1,791.9 IO a4, 4
DEC. 1,215 18,770 1,9246.0 1 &1
TOTAL 6,559 174,580 17.894.9 65
DISTRICT HEATING LOADS NORMAL SETBACK TOTAL.
DAILY INTERNAL USE (MMBTU/DAY): N/A N/A 22.39
ANNUAL INTERNAL USE (MMETU): N/A N/A 8.,171.21
FEAN VENT., LOAD-DIR. FIRED (MMERTU/HR) : 0.42 OO0 N/ R
ANNUAL VENTILATION LOAD (MMETU) : T0.92 Q.00 470,00
FEAK ENVELOFE LOSSES (MMBTU/HR) & 1.37 1.32 N/A
ANNUAL ENVELOFE LOSSES (MMETU) : 1,162.42 1,947.64 FT.110.0646
TOTAL AMNUAL. COMFDRT HEAT (YENTILATION %
ENVELGCFE) (MMETU) : 1,593.34 1,947.64 T.540,98
FEAE COMFORT HEAT LOAD (VENTILATION %
ENVELDFE) (MMETU/HR): 1.79 1.23 N/A
FEAE DISTRICT HEATING LOAD (COMFORT HEAT
% INTERNAL) (MMEBTU/HR): 4,41 1.233 N/ A

=3




LD ANALY TS

T DISTRICT HEATING LOADS
DATILY INTERNAL USE (MMBTU/DAY):
“ ANNUAL INTERNAL USE (MMETU) :

FEAE. VENT. LOAD DIRECT FIRED (MMBTU/HR):
L ANNUAL VENTILATION LOAD (MMETU) :

FEAF ENVELOFE 1_0S3ES (MMBTU/HR) :
L_-453¢I‘~FI\ILJ|’3¢L ENVELOFE LOSSES (MMETU):

TOTAL ANNUAL COMFDRT HEAT (VENTILATION %
EMVELOFE) (MMETU) :

L FEAE. COMFORT HEAT LOAD (VENTILATION %
ENVELOFE)Y (MMETU/HR) ¢

FEAK DISTRICT HEATING LOAD (COMFORT HEAT

T % INTERNAL) (MMETU/HR) :

for
~ JAMESTCWN HETAL MFG.
YEAR: 1584
MEATING SEASON HDD: 6007
- DAYS IN SEASON: 1
AVG. OUTSIDE TEMF (DEG. F): 6,7
OUTSIDE DESIGN TEMF (DEG. £): 5
f NORMAL HOURS FER WEEK: &0
COMFORT SETTING (DEG. F): 70
INTERNAL TEMF GAIN (DEG. F): 5
o VENTILATION (CFM) 5,000
SET-BACK HOURS FER WEEK: 108
- COMFDRT SETTING (DEG. F): &7
INTERNAL TEMF GAIN (DEG. F): s
VENTILATION (CFM): O
i ESTIMATED BOILER EFF 65Y
% INTERNAL USE TO DH: 100,
- e et e CURRENT. ENERGY USAGE
BILLING HEATING NAT GAS  QUANTITY
MONMTH  DEG. DAYS (CCr) (MMETU)
JAN. 1.378 17,720 1.816.73
FEE. B899 16, 000 1,640.0
MAR . 1,167 17,470 1,790.,7
AFR. 519 12,920 1,325.3
*MAY, 285 10,580 1,084.4
* JUNE IS 10,510 1.077.3
*JULY 11 5,920 606, 8
*AUG. o 10,820 1,110.1
- *SEF. 210 8,980 20, 4
OcT. 360 11,180 1,14%.9
[_ NOWV. 774 16,080 1,648.2
DEC. 905 16,930 1.735.3
TOTAL b, 665 1S5, 130 15,500.8

NORMAL

0.42
425,00

BILLING
DAYS

1
8
=1
O
o1
30
&l
el

0

0. 00
0,00

1.11
1,595, 06

i.11

AVE.

DRILY
(MMETW)

8.6
ZB.6
7.8
44.7

-
o e b

-
.

15,

Ind =4
tud e

IR
(

TOTAL

20,59
7.441, 46

N/A

425,

NSA

2,546,586

P77 56

NS

My



L.OAD ANALYSIS
for
JAMESTOWN METAL MFG.,

YEAF: 1983
HEATING SEASON HDD: &5449
DAYS IN SEASON: O3
AVG. OUTSIDE TEME (DEG., F): 4.7
BUTSIDE DESIGN TEMF (DEG. F): 3
NORMAL HOURS FER WEE}: &0
COMFORT GETTING (DEG. F): 70
INTERNAL TEMF GAIN (DEG. F): g
VENTILATION (CFM): 5. 000
SET-BACKE HOURS FER WEEK: 108
COMFORT SETTING (DEG. F): o
INTERNAL TEMF GAIN (DEG. F): )
VENTILATION (CFM): O »
ESTIMATED BOILER EFF LSy, J
% INTERNAL USE TU DH: 100y,
]
T s e e — e CURRENT ENERGY USAGE = = — = o st e o meoam oo ¥
BILLING HEATING NAT GAS QUANTITY BILLING AVG. DAILY
MON TH DEG. DAYS (CCF) (MMETL) DAYS USE (MMETU)
JAN, 1,172 19,280 1,976, 2 | &7 W
FER. 987 19,190 1,967.0 ng AR I
MAFR. 868 16,710 1,712.8 | 5.2 M
AFF. &36 14,600 1,701.5 0 6.7 U
MAY. =42 12,620 1.293.6 1 a1,7
JUNE 71 11,280 1,156, 2 =0 8.5 m
*JULY 5 5,460 559.7 Z1 18,1
“AUG. 10 8,840 P06, 1 21 iy i W
SEF. 29 10,640 1,090,56 w0 TH.a -
acT. 418 11,3860 1,164, 4 ) iy
NOV . 722 13.510 1,784.8 0 ag. 2 W
DEC. 1,304 146,200 1,660.5 4| 5T.6
Ei
TOTAL &, b0 161,690 16,573.2 65 )
DISTRICT HEATING LOADS NORMAL SETRACK TOTAL .,
DAILY INTERNAL USE (MMBTU/DAY): N/A N/A 15,37 @
ANNUAL INTERNAL USE (MMBETU): N/ A N/A 5 608, Bb :
FEAK VENT. LOAD DIRECT FIRED (MMBTU/HR) : Q.42 Q.00 N/A [,
ANNUAL VENTILATION LDAD (MMETU): 508,87 0. 00 S08. 87
; |
FEAK ENVELQOFE LLOSSES (MMETU/HR) @ 2,03 1.94 N/ B [j
ANNUAL ENVELOFE LOSSES (MMETU): 1,805, 60 2,944,468 4,750, 29
TOTAL ANNUAL COMFORT HEAT (VENTILATION %
ENVELOFE) (MMETU) : 2,314.47 2,944, 68 5,059.15
FEAK COMFORT HEAT LOAD (VENTILATION 2
ENVELOFE) (MMETU/HR) : 2.44 1.946 N/ A

PEAK DISTRICT HEATING LOAD (COMFORT HEAT
¥ INTERNAL) (MMBTU/HR) : 4.24 1.946 NAA



JAMESTOWN METAL MFG. 1985 GAS USE
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USEFUWL LOAD MMBTUH

JAMESTOWN METAL MFG. LOAD PROFILE

Boller Load At 65% Efficlency
50
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40 4 \
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N

10 N

- \
0.5 — \
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(Thousands)
HOURS




JAMESTOWN METAL FRODUCTS-GAS USAGE (CCF) HISTORY

17846 1995 » 197434
JAN 17,241 13,714 5.944
FER 17,099 17,798 12,050
MAK 12,104 3,IB% 14,220
AFR D 2 8,516 F.574
MaY 5,028 6,827 £, 047
JUN Z.647 5,207 Z,B77
JuL 3,027 7,840 2,825
AUG 2,290 4,482 T 420
SEF 4,877 7,991 4,107
ocT 10,040 7,991 5,757
NOV 14,3352 16,367 11,074
DEC 16,724 16,727 12,050
TATAL 115,7&6 118,043 102,924

LOAD ANALYSIS SUMMARY (&5% Boiler Ef4)
(Note: 10% of Annual Usage Assumed to be Hake Ovens)

Feal, {(mmbtuh) 19846 1985 = 1964
Internal: Q.79 1.34 Q.96
Gpace Heating: 2.33 1.92 1.87
Total: Z.12 3.26 2.79

Arnnual Load {(mmbtu)

Internal: 1,656 2,795 1,995
Space Heating: 5,306 4,303 4,197
Total: &,962 7,098 6,192

* Used In District System Analysis



AVEG,

(ASSUMED 10%

LOAD ANALYSIS

for
JAMESTOMMN. METAL FRODUCTS
OF USAGE IS5 IN BAKE DVEN)

YEAR:

HEATING SEASON HDD:

DAYS IN
OUTSIDE TEMF

QUTSIDE DESIGN TEMF

INTERNAL TEMF
VENTILATION

NORMAL HOURS FER WEEK

COMFORT

SET--BACH

COMFORT

SETTING
GAIN

SETTING

INTERNAL TEMF GAIN

~ g

BRILLING
MONTH

JAN,
FEB.
MAF.
AFR.
MAY.
*JUNE
*JULY
*#AUG.
SEF.
OCcT.
NOV,
DEC.

TOTAL

DISTRICT HEATING

DAILY INTERNAL USE
ANNUAL INTERNAL USE

FEAE VENTILATION

ESTIMATED BOILER

VENTILATION

HOURS FER WEEE

SEASON:
(DEG. F):
(DEG. F):

(DEG. F)
(DEG. F):
(CFM)

(DEG. F)
(DEG. M)
(CFM)

EFF:

% INTERNAL USE TO DH:

HE
DEG.

LOADS

(MMB
(MM

LOAD

ANNUAL. VENTILATION LOAD

FEAE

ENVELOFE LLOSSES

ANNUAL ENVELOFE LOSSES

TOTAL
ENVELOFE) (MMETU
FEAK. COMFORT HEA
ENVELOFE) (MMBTU

FEAK
2 INTERNAL)

ANNUAL. COMFORT HEAT

)e

T LOAD

/HRO 3

DISTRICT HEATING L
(MMETU/HR) ¢

ATING
DAYS

1,215
1,128
885
519
197
80

4

42
137
430
811
1,169

&,617

TU/DAY) ¢
BTU):

{(MMBTU/HR) 2

(MMETU) &

= =CURRENT ENERGY USAGE
QUANTITY

NAT GAS
(ccE)

16276
16134
11141
8344
4073
2878
2062
13525
912
FOT7S
587

15389

104,189

(MMEBTU/HR) ¢
(MMBTU) :

(VENTILATION %

(VENTILATION %

O0AD

(COMFORT HEAT

1984
6491
273
41.2
40
&8

S
2000

128
&3
)
]

&5%
100%

(MMETLW)

1,668.3
1,6535.8
1,142.0
857.3
417.5
295.0
211.4
135.8
401.,0
70,2
1,392.7
1,374. 7%

10,679.4

NORMAL

0,14
110.30

2.18
1,237.09

1,247,339

~ Ty
[P P ]

.12

ESTIMATED

ESTIMATED

BILLING
DAYS

a1
28
=1
Z0
31
AR
31
21
20
>t
0

1

=

'y

7]

Q

0

8!

o

o
o

o
8

. Q0
-0

.18
. &8

. 68

.18

.18

AVG. DAlLY

(MMBTW)

SIo.B

59.1

TOTAL

4,54
1,656,524

N/A
110,20

N/A
5.,198.76

L0606

N/A

N/ A

B

B

L




r. LOAD ANf'_¢S1S

AVG. DAILY

(MMBETU)

47.4
&1
41.
Z5.
12,
14,

o
11,

—_
PO
-
-
e
o .
er =

wda

Contil ol 55 I 3 B ¢ SR = O S I R

TOTAL

7.66
2.794.98

N/A
109,77

N/A
4,197,99
4,703,768

N/ A

for
JAMESTOWN METAL PRUDUCIS
[' (ASSUMED 10% OF USAGE IS IN BAKE OVEN)
YEAR: 1985
HEATING SEASON HDD: 654440
a DAYS IN SEASON: 273
AVG. OUTSIDE TEMP (DEG. F): 41.4
OQUTSIDE DESIGN TEMF (DEG. F): it
=
NORMAL HOURS FER WEENK: 40
COMFORT SETTING (DEG. F): &8
_ INTERNAL TEMP GAIN (DEG. F): S
VENTILATION (CFM): 2000 ESTIMATED
SET~BACKE HOURS FER WEEEK: 128
r— COMFORT SETTING (DEG. F): &3
INTERNAL TEMF GAIN (DEG. F): Q0
VENTILATION (CFM): 0 ESTIMATED
r ESTIMATED BOILER EFF: 6I%
Z INTERNAL USE TO DH: 100%
B TTm T em e —— e —————CURRENT ENERGY USAGE ———— = e e
BILLING HEATING NAT GAS QUANTITY BILLING
MONTH DEG. DAYS (CCFH) (MMBTL) DAYS
[ JAN, 1,254 1432320 1,468.9 1
FEEB. 1,120 16414 1,682.5 28
MAR. Q02 12401 1,271.1 1
AFR. 474 7SI2 772.1 0
MAY . 1956 ©845 599.1 Z1
« JUNE eS 4219 472.9 0
*#JULY 8 2856 292.8 31
! *ALG. 12 2498 358. 46 31
SEF. 114 7007 718.2 20
acT. 378 7007 7i8.2 It
NOV, 685 9383 ?&61.8 30
- DEC. 1,219 15743 1,613.7 31
TOTAL &,555 106,239 10,889, 5 365
hDISTRICT HEATING LDADS NORMAL SETBACHK
JATLY INTERNAL USE (MMBTU/DAY): N/A N/&
“ANNUAL INTERNAL USE (MMETU) @ N/A N/A
“EAK VENTILATION LOAD (MMBTU/HR) : .14 0,00
CANNUAL VENTILATION LOAD (MMBTU) @ 109,77 Q.00
“EAK ENVELOFE LOSSES (MMETU/HR) : 1.78 1.78
| ANNUAL ENVELOFE LOSSES (MMETU): 298.57 Z,195.42
TOTAL ANNUAL COMFORT HEAT (VENTILATION &
INVELDFE)Y (MMBTU) & 1,108,732 3,195.42
=~EAK COMFORT HEAT LOAD (VENTILATION %
ENVELOFE) (MMEBTU/HMR) 1.92 i.78
L."EAK DISTRICT HEATING L0OAD (COMFORT HEAT

% INTERNAL) (MMBTU/HR) @ .26 i

L

.78

N/A



LOAD ANALYSIS
for
JAMESTOWN METAL FPRUDUCTS

(ASSUMED 10% OF USAGE I5 IN BAKE OVEN)

YEAR: 1984

HEATING SEASON HDD: &597

DAYS IN SEASON: o7

AVG. OUTSIDE TEME (DEG. F): 40,8
OUTSIDE DESIGN TEMF (DEG. F): =
MORMAL HOURS FER WEER: 40
COMFORT SETTING (DEG. F): &8
INTERNAL TEMF GAIN (DEG. ) 5
VENTILATION (CFM): 2000

SET-RACK HOURS FER WEEK: 128
COMFORT SETTING (DEG. F) 3 &3
INTERNAL TEMF GAIN (DEG. F): 0
VENTILATION (CFM): 0

ESTIMATED BOILER EFF: &S%

7 INTERNAL USE TO DW: 100%

ESTIMATED

ESTIMATED

e o e e CURRENT  ENERGY  USABE = m e oo om e e

HILLING HEAT ING NAT GAS QUANTITY

MONTH DEG. DAYS (CCF) {MMETL))
JAN, 1.7278 1508646 1,946,732
FEH. 897 12192 1,249.7
MAR. 1,167 17262 1,269.6
AFF. 19 8714 897.4
MAY . 285 Siel 5T2.1
* JUINE 5 9 TO9.5
*JULY 11 1947 201.6
*6UG. 22 2562 262.6
SEF. 210 249 333.1
QCT. T60 4B79 00,1
NOV. 774 102173 1,046.9
DEC. 05 12192 1,249.7
TOTAL 6,665 Q2,432 2?,494.7
DISTRICT HEATING LOADS NORMAL
DAILY INTERNAL USE (MMBTU/DAY): N/&
ANNUAL INTERNAL USE (MMBTU) : N/A
FEAK VENTILATION LOAD (MMBTU/HR): 0. 14
ANNUAL VENTILATION LOAD (MMBTU): 111.40
FEAR ENVELDFE LOSSES (MMBTU/HR): 1.46%
ANNUAL ENVELOFE LOSSES (MMETU): F72.78
TOTAL ANNUAL COMFORT HEAT (VENTILATION %
ENVELGFE) (MMETU) : 1,084,186
FEAE COMFORT HEAT LOAD (VENTILATION &
ENVELOFE) (MMBTU/HR) 3 1.87%

FEANY DISTRICT HEATING LOAD (COMFORT HEAT
2 INTERNAL) (MMETU/HR) @ 2.79

BILLING
DAYS

R4\
<8
=1

- -

0

Q.00
G, OO0

1.69
3,112.90

3,112.90

1.69

1.69

AVG. DAILY
USE (MMBTU)

49,
44,
44,
X9,
17.
10,

6.

8.
11.
l16.
4.
40,

WO =Dy 0

TOTAL

5.47
1,995,738

N/A
111.40

N/&
4,085.4B

4,197.09

N/A

N/A

L
L o

— e £



JAMESTOWN METAL PRODUCTS

1966 GAS USAGE

=
___________________

(SpURShOY | )

ANy
A g
AN
NN
//]
. ///
/// l
: ////////// -§
£ NN
g //////////////////// |

JUN JA AUG SEP OCT

» Heating Dagres Days



USEFUL LOAD MMBTUH

JAMESTOWN METAL PRODUCTS LOAD PROFILE
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FERIGD

JAN 8é&
FEE Bb&
MAR 86
AFF 86
MAY 84
JUN 86
JUL 85
AUG 85
SEF 8%
OCT BS
NOV B85
DEC 83

Total Usage:

Makeup Air
Space Heating
Internal Frocess

Totals

BLACKSTONE GAS USAGE RREAKDOWN

(All Usages in Hundred Cubic Feet)

TOTAL GAS
CONSUMFTION
350,370
261,150
203,820
225,640
182,790
159,450
133,420
116,840
184,870
228,880
213,480
375,330

2,874,980

OVENS
ESTIMATE

75,000
75,000
73,000
73,000
75,000
75,000
75,000
75,000
75,000
75,000
75,000
75,000

FOO, 000

TOTAL
FROCESS
153,080
144,500
1&8,4690
140,800
148,620
148,220
153,420
116,000
167,870
181,240
119,180
149,920

1,792,240

CONVERTIBLE

FROCESS
78,080
6T, 500
93,5690
&5 ,800

3,620
73,920
78,420
41,000
@2,870
106,240
44,180
74,920

89zI,240

USEFUL LOAD ANALYSIS SUMMARY

HEATING

197,290

216,650

122,870
84,840
4,170
10,770

9]

840
17,000
47,640
114,300
225,410

1,082,740

(At 65% Boiler Efficiency, 88% Direct Fired Efficiency)

(Direct Fired):
(Direct Fired):
(Boiler):

Feak
Load
{mmbtuh)
33.26
11.66
.65

Annual
lLoad
{mmbtu)

151,987



LOAD ANALYSIS
for
BLACKSTONE MANUFACTURING

YEAR: 1985/1986

HEATING SEASON HDD: 6388

DAYS IN SEASON: 277

AVG. OUTSIDE TEMF (DEG. F): 41.46
QUTSIDE DESIGN TEMF (DEG. F): >
NORMAL HOURS FER WEEK: 108
COMFORT SETTING (DEG. F): 70
INTERNAL TEMF GAIN (DEG. F): =
0.A. VENTILATION (CFM): 87,000
SET--BACK HOURS FER WEEK: &0
COMFORT SETTING (DEG. F): 63
INTERNAL TEMF GAIN (DEG. F): Q0
VENTILATION (CFM): o
ESTIMATED FROCESS BOILER EFF: &3%
ESTIMATED DIRECT FIRE EFF: B88%
% INTERNAL USE TO DH: 1007

BILLING HEATING NAT GAS QUANTITY

MONTH DEG. DAYS (CCF) (MMETU)

JAN. 1,215 275,370 28,229.4

FEE. 1,128 -86 150 29,330.4

MAR. 885 227,520 23,320.8

AFF, 519 130,640 15,440.6

MAY. 197 107,790 11,048.5

* JLUNE 80 84,690 B,&80.7

* 1235 JULY 8 78,420 B,038.0

* 1985 AUG. 12 41,840 4,288.6

1985 SEF. 114 109,870 11,261.7

1985 OCT. 430 JH,BBO 15,772.7

1983 NOV. 6&BS 158,480 16,244, 2

1983 DEC. 1,215 300, 230 Z0,783.8

TOTAL 4,488 1,974,980 202,43T.4

DISTRICT HEATING LOADS

PAILY INTERNAL USE (MMBTU/DAY):
ANNUAL INTERNAL USE (MMBTU):

FEAK VENTILATION LOAD-RECIRC. (MMBTUH)

FEAK VENTILATION LOAD-100%
ANNUAL VENTILATION LOAD

FEAK, ENVELOPE LOSSES
ANNUAL ENVELDOFE LOSSES (MMBTU) :
TOTAL ANNUAL COMFORT HEAT
ENVELOFE) (MMETU) :
FEAY. COMFORT HEAT LOAD
ENVELOFE) (MMETU/HR):

FEAK DISTRICT HEATING LOAD
L INTERNAL) (MMETU/HR):

(MMBTU/HR) &

(VENTILATION %

(VENTILATION %

(COMFORT HEAT

0.A(MMBTU/HR) ¢
(MMBTU) 3

b69,870.69

11.646

18,528.%0

88,399.20

44,92

BILLING
DAYS

a1
28
o |
0
-

-

et
31
20
51
30

31
363
SETHACK

N/A
N/A

0,00
Q.00

.28
?,412.79

?.,4132.79

11.28

11.28

AVG. DAILY
USE (MMETU)

F10,
1047,
732
314,
96,

282,

MO el b sl

i43.42
54,173.91

N/A
69,870, 69

N/A
27,942.29

?7,812.99

N/A

N/A




JULY 1985 TO JUNE 1966

BLACKSTONE MFG. GAS USAGE
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There are four main types of BTU meters available on the market today. Each
type has its own advantages in terms of reliability, accuracy, first cost, and
rangeability. The type which has the lowest first cost is not the most
accurate. The most accurate types are more complex and reliability and
maintainability often suffers. Genrally, as a meter is made to be more accurate
it usually does so over a smaller range. When a prospective customer applies
for a district heating service connection a meter must be selected and sized for
the load characteristics. This meter should be capable of accurately measuring
the customers' peak and off-peak loads. However, if the customer primarily uses
district energy for heating purpeses then the summer time load will be very
small if any. Depending on the size of the load to be measured all types of
flow meters will not provide an acceptable registration flow méasuring
capability, when operating betow 10 to 15 percent of maximum rated capacity.
When the customer is operating under 1ight load or in the 10 to 15 percent
range, flow meters have been found to read Tow in the customers favor.

This can be a major problem for the system owner. During the early fall and
late spring the customers have a low demand at the same time when the district
system is running at its lowest efficiency. Thus, the systems' Teast efficient
time of operation parallels the time of least accurate meter readings. On a
large system this could amount to a sizeable amount of lost revenue. A common
solution for this problem is to install two meters, one for peak load and a
second one for low load condition. If, due to process or steam absorption
chiller load, the customer has a steady load that remains within the accurate
operating range of one meter size then two meters would not be necessary.

A new problem then exists as to when and how each meter s placed in operation.
For example, during periods of transition from low to high load the need for low
ioad meter during the daytime (when the sun is out) is often displaced by the
need for the high load meter during the night when it is colder. Since the
meters are property of the district system owner the switching of one to another
should be done by authorized personnel only., A typical industrial user does not

C-1



have a dedicated, 24 hour boiler man. A maintenance man will spend 20% of his
time on the entire heating system and the rest will be spent on repair of
machinery and related items in the plant. As a district heating customer the
business' maintenance department cannot be asked to spend more time on the
heating system than they presently spend.

An electronic transferring device can solve the problem of how to automatically
switch from low to high demand and vice versa without requiring any manpower. A
pressure differential switch is set through a time delay device to trigger a
switching mechanism. The purpose of the delay device is to avoid minor
fiuctuations from affecting the switching device. Once it is determined that
the high demand meter should be activated, the time delay device intercepts the
signal to slow the transfer action thus causing the high demand valve to slowly
open in a safe, quiet manner. This same signal is used to tell the low load
valve to close. It can even be set up so that if the high demand meter setpoint
is exceeded the low demand unit could run parallel to the high demand unit to
give an even higher flow metering capability.

The low demand meter is not generally needed during the winter months unless an
extremely warm day occurs. The savings realized through previously un-metered
energy usage will predominantiy occur during June, July, August and September.

A test situation was developed by the Boston Edison Steam Heat Group and Spence
Engineering Co., Inc. Approximately 11.7% steam used previously unmetered was
observed in November, 1984 for one customer. This data, when extrapolated for
the four summer months in mind, would have resulted in 1,521 MMBtu unmetered
steam use. At a rate of $5.00/MMBtu this amounts to $7,600. This amount spread
out over several customers would justify a one to two year payback for the extra
money spent on a low load meter with its electronic transfer device.

Two alternatives for connecting each customer were considered in this study.
Figure 8-1 showed the Direct Steam Fed System makes it necessary to provide a
steam flow meter(s) to register the steam usage and, since the customers

b
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existing steam piping would be utilized, a condensate flowmeter would also be
necessary. The purpose of the second meter is to account for steam losses
within the building either due to faulty steam traps or actual live steam usage.
These steam losses will increase the amount of cold water make-up to the
districts' heat generator and fuel usage since the makeup water has to be heated
over a greater temperature difference.

Figure 8-1 also showed an indirect steam system using a Steam-to-Steam
Converter. In this case there is no possibility of the customer losing the
districts' steam so a condensate meter will be all that is needed. This type of
meter is more accurate and less expensive than a comparable steam unit.

In both cases however, the need to install high and low load metering
arrangements would require detailed evaluation prior to implementation.

C-3
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ECONOMIC ANALYSIEDEF DISTRICT HEATING
JAMESTOWN INDUSTRIAL CORRIDOR

ANNUAL CARRYING CHARGES

MUNICIFAL OWNERSHI® - IMFLEMENT ALL THREE PHASES
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FHASES

FOR
JAMESTOWN INDUSTRIAL CORRIDOR
IMFLEMENT ALL THREE

ANNUAL CARRYING CHARGES

ECONOMIC ANALYSIS OF DISTRICT HEATING

MUNICIFAL OWNERSHIF
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UNIT COST OF DISTRICT HEAT - CASE MS5
JAMESTOWN INDUSTRIAL CORRIPOR
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a ECONOMIC ANALYSIS OF DISTRICT HEATING
FOR
JAMESTOWN INDUSTRIAL CORRIDOR
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ECONOMIEC ANALYSIS OF DISTRICT HEATING I
FOR
JAMESTOWN INDUSTRIAL CORRIDOR

FRIVATE OWNERSHIF - IMFLEMENT ALL THREE FHASES
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ECONOMIC ANALYSIS OF DISTRICT HEATING
FOR
JAMESTOWN INDUSTRIAL CORRIDOK
COMFOSITE ANNUAL CARRYING CHARGES
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ECONDOMIC ANALYSIS OF DISTRICT HEATING
FOR
JAMESTOWN INDUSTRIAL CORRIDOK
ANNUAL CARRYING CHARGES
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ECONOMIC ANALYSIS OF DISTRICT HEATING

FRIVATE OWNERSHIF

Investaent 3
irttial Doeration 199§
Lost Basis 198e
Capital Cost - $1000 43,725
ben. Escalation - 4.0%
Escalation - $1000 465
AFDC - $100¢ 19%
Tatal Lost - $1900 4184

start of Evaluation 1989

Reaaining Book Yalue
Beturn on Preferred Stock
Eeturn on Cocason Stock
leterest

Book Lesracration

Tax Desrecration

Incoae Taxes

Deferred Taxes

Property Tax

insyrance

krnual Carrving Charpes

Regaining Book Yalue
Feturn on Preferred Stock
Return on [osoon Stock
Interest

Book Depreziation

Tax Deoreriation

ircoae Taves

teferret Taves

Freperty Tar

Ireurance

annual Carrving Charges

FOR

JAMESTOWN INDUSTRIAL CORRIDOK

ANNUAL CARRYING CHARGES

IMPLEMENT ALL THREE FHASES

Preferred Stock Ratio

Return on Freferred Stock - §
Comson Stock Ratio

Return on Common Stock - X
Debt Ratig

tett Cost - 1

Weiohted Cost of Lapital - 2

2 4384 4223
¢ G 0
0 0 ¢
0 417 401
0 L4p 145
¢ 184 386
0 -13 -0
0 ] 9
¢ bt bt
0 33 33
0 bb! bds

2090 2001 2002
2618 1457 2296
¢ 1 0

0 0 ¢
249 23 218
145 145 146
184 184 184
=15 =15 =13
3 5] 135

bb 66 bb

3 M 33
494 478 843

Econoaic Factore

bb

33

448

33

432

Case P54

Book Life - Yrs

Income Tax Rate - X

Tax {redit - 1

Tax Life - Yrs

Accelerated Tan Depreciat:on
Property Tax - 1

Insurance Rate - X

£993 1994 1987
3537 33l ML
0 0 G

0 0 b
33t T 58
184 136 14
2By 263 Fi
=57 -47 -
a7 7 it
tb 65 L4

3 33 33
581 362 542
2003 200¢ 2007
1812 1650 87
¢ 0 0

0 0 ]
172 157 14!
148 148 148
184 184 54
=15 =13 =13
13 1% e
bb L1 b
33 33 93
117 LI 386

~COGEN POWER %.035/K

Py



JAMESTOWN INDUSTRIAL CORRIDOR

2004

Fud

]

~, SRR ks L
e : PR R .
g T A AT =
._/// NS .Mr///,/f //////r/.,_/../ RN ol
> N 7./ ././/. r.// Y f / ‘_//.;/.J.r.-.. I/ /4 n ™
CoA AR T SR RN RN AR A R
R AN ////N///////,// AR AR AR
AN NN NN NN TS A, S
RN SR RO RN AL S T
./,/..//j /.,/./ ”///, //./ N /.”/ /,// N /.r r/ ..//. /L.
N R LY SR S R Y
v — ———t—— e
R /.//ﬂ//, RN ATV VN N N R
/....//.1/. N // /./J ., /r, /f//.f// N //..// ./ JJ\
O NN SRS AN N R
" AR SRR R <
R R N S
\ - N “

rer

5.

1999

OSORN, NN

NN T AN S SN N
D RNRRR RN

A R N SN NN RN
RS

O&M

YEAR

7
]
f/
4
vy <

. 7 f
77
Z,
7
\\\

SN AN AN AN AN Nz
RN 7

RN A

1994

T

AN RN A )
SRR AN

NI ZZINNN

-

[/ 7] Fixed

AR NN

A 5/,/// T P7A (77 P
g
%

TR

UNIT COST OF DISTRICT HEAT - CASE PS4

ZNNNNN

2
RN

AN
N
o,

12

“ﬂ9878543

N1EWNL/S) LVIH JO LSOO LINR

1989




-COGEN FCWER

OnLY

~
-

OF DISTRICT HEATINDG
ARD

-
L

FOR
INDUSTRIAL CORRIDOR

FHASE

ECONOMIC ANALYSIS
JAMESTOWN

IVATE OWNERSHIF

F

-
r

'
" e T 1 en g PrEE] N FEe o s .= =1 u r % - w - w1l == dor
0 v weoa ET LI | i wan CEETN RN B a T 1E -t ("] a T w1l owd o .
= o PR 2 . EERRT . . - P =¥ ik 3 1 e e -
. a . E . “ ' -1 [ - .a Fo ome 43 1 s
- 0 " o an s ¥ [ P [
[l o (R | [ B r o)
4
)
a= N ot cad oA T T T 1] B4 AR e i ' R N ] rr o (RN T -+
o - in = ' i PRI T ar Cd e [ ] o Vi LR T R =
1 e TR P s oAb . - - aer R S S B | ] [T P | .
- R - - . v A7- =a — T == e LR Y | B
TS Ll r “ ad AR -r -r drr W e n -
L. =5 m i ] v i N e
v v - -4
' -
1
ot 5
BT e ofr LY [ LI TR | [y ] i - m¥ 4 LI - - LI = I
TS 1o L] Prom TR L B Wi =LA S R B | -y e [Tt ol S B B
= R 'Y Lot PR AT - we - T o W d I T P -
RIS : . - . - [ [ 3] - 4 s - — FY == D b e
It T T} -1 ] . 3 =F -t A ke dme b wse
] " I .4 P -
L) ' EL
[ ] [ (L] o
[
=1 n o 4Ty LI I ] - r AR . -a e <o w0 ERE
. - or 1 =i ] T S T I = o TR R I
I L o= P - - - e L I €4 oy . e e "
- . - - - - LAy | L LI B | mad —d e o— a3 u
- 1 oo " Xy -i =F LR e T
£ L) LS TN ) e
- -
x" Fad
oroces i L R I LS VI =t S o b (RN B 4 vl 0 [ T BT o - ] oo oems s ] LF
oo e . B L L1 -1 [ Y] PRI B B I o [ S A S ud — -0 = L ) i
3 mr ED b o T s - ) . . . wr [ Thr T — [T - s [ -
' - - ey - 5 - - —-—— - -y -y - — ] e —— -_— P ae wl |} =N
w3 P ot -1 T . £ [yi) -y -1 P A ] [
- -l E “a ro boas
e -
F
L SRR - B | e L0 pe T O O iR o i SR e o I N - -] (] u L [
" -1 (- - = ] el [T B TR B W "5 2R S N ] — — o3P ore- 1 T
r s - I + =1 . * Pl [ T N4 — ) e oG H
. PR . s T [ - — = — — L} P
- ] - 3 m =t = LA I ]
] v ] ra L
- i
=t x ) “eoar Can By V] W ETEoar N (o] Bl LY e 4wl - - oo owr w1 T
=i o £ =y oury = S R A ] -4 AL I 4 s ci Te ey @ .
(= [T ] B PR ] a - - iy P oAy bz Lard (1] - - - i -
= e . - = o = ra - e — — 7 I Pl R B
=t fo- - = (4] - e e x| —
3] I 1 r [
—n -
B L RS T SR T e P R S S 4 [ P T T [ N I s B T | sl - KO = = b T
e 1 41 =3 r oy TR I R B - L T T The | 4 [ [ S T T T
i ur i LS Ll =t Za - LS | - - . am L o Iy - - L | -
iose 0 . . . . - I ] [ . -— 1 - - iy o e s | e
1 ] =l ’ - 1 =3 P R ey L S I
t ] +3 + 4 { S 1 -y
I 1 ——n -r
1 1
] L}
] ¥ )
(-] ey ooy g [T A T A} Al F- - wd B I S T R ] P [ o < B [
[ L | r =t f- £) =3 ETY sl v 8 s [ Bl -— 0 1 D o r> = C4 FY 1 =
oA " [T ] Taoea = = - - Lo T ol S RS ] o~ [ea) - - - .
[T - . e e e s Fe - Fr —_ - ) — T = U e
' [} -t r - 11 (K1) [E I o ] by e o [ )
" ¥ ] I i L [
[ ] 1] L . -y
U B ] L
s ' L
A ] i 4"
] v . LS T S e . + e ur - -} R s Y < R T e R T | = = T [
- SR s - - oo ut = LR ] Lt R : oA o+ - L AL BT T
o Y LR R A B | [ . = CI - . - L] — b Wl [ e e a0 -
o o= . A - 0 o-n [ ' €4 — 17 ke
e 3 3 <3 -3 [T ) P R )
Lot ] ) - e 1
i ] wnh P
1 ] b
1 1 r
3 ¥ | 1 & F -
[ I [E B | 1 - e - £
L - r 1 i f s ¥ =5 . .t
e -t e 1 - T = “ o <28 oy
. 4 3 b ] [ - o o
i L 1 1 [ “n
1 H an -y } S - - ave
| 1 i IS - ot ' -
1 ] ? [ e 1
' 1 no< 3 ' w1 1
' i (=] - ST ] -
i [ T i e e 4L 1] woou W
Fi ' ' . m L ] [ 1 L LT TR T
[] I ad e vt i = FETR ] = L owe
i i 1 T A s (5] T i G-
i i [ R [N R L] [ — 3 - N T T
i 1] [ ] . . sk [ AT R 4 n i O B ST
H ki .2 i L 1 {1 ¥ " T [} 171 ke s . ¥} -t i} (Y3 5 -
' Y o L ER U L s | [ Cares e [p) — L
i L 7 TR S T T o [ v o) v v Rl
1 1 ] ' . U T S — i ~- n (X3} i ¥
i 1 ¥ e A TR 1) - 5 PRI —— ] . . p—
+ L I | [ s * 5 ¥ 1] " £ R o Fu] [ - =it 1l 1]
L] at ] i [ TN P 1 - [ T - W ’ PP < .
N A0, L% ' * 1 [ ] o owy T L b (LN R ¥ Y L ® L] — . 1D et
' W 1 PR s ] 13 (=] s I "
pake s I e | L T T L P N 1 LR i [ H
L [ TR | s R L B T P B SR s I ) EECT R IS LA LICIS I
' i + ST 1 - e . - . . . 5
[T XY ) r L [y [ Lt (Y 44}

-

ML

t



-~COGEN FOWER ¥.¢

IDOR

grLy

-
iz

.
bmra

in

i

N

Fa)
™~

CNEemMIC

EL

FOR
NDUSTRIAL CORE

T
1

JAMESTOWN

AMND

1

FHASE

L

OWNMERSH

i
" an T ot i Il TR -1 B ] T TR T " . EE em ¥ wed B FF T [ [V T
i -t . TR 5 i an i il Wi [T PR R T I " Vo IR
i + - 4 Y ] . . oan £ on . 1l P 'S o . o . T
A i . = ' R oo “ [ B - ad - 40
' * ] - e wch ] v b
r L N Lo [ o
* B 1 at
1 v
L 1 ¥
v 1 3 L
¥ i LT ] i - el k. = A% afa ¥ IS ) - =T F ¢ ¥ Wl L T A | r ci T [ "I Flo B )
i ar 1 1 N =5 1 iF o= [} 111 i i [T B [ ] EECI o B Ty} ) m C 4 wr re o v
' i e i ol B [Pt . N - - . [ i Q W b ad 6r ir . e .
e L L] [ - = - — - I ] il L — - wed wea L3
¥ TR B P ] -+ [l - ik il 1 r A S e )
P L L T S T T T 1 wk i [ ¥y
¥ u T wr owr ) i -
L e . LI U ] ] i
¥ o e L] . 1
1 [ 1 ¥ ELL ] ' r
[ L I w Wy o - 0y on RTINS Y ¢ ] oA e (R e P e ) = 44 b
wr 1 [P LT TY [ [ N | g - an =y 1 " LT T = ] L] EET = SR i T | I -t r - e
T Vs e P T o L o wE P . ow = = = ] [T I i B 3] e e .
[ t A M e e " (LI L B T B} - ' - - - i "R vd T oy — C — P
] L. | 1 Ji ) ’ ok 3 P = [1] Ty (] r Lo
o (] [ B 5 VA ] Vo
whoo1 ' ' oW . -3
LT T ST AN [ T | *
N T I NE e 4 " ]
L s
t b -y LY I LY SR o B B il [ S o I Y uw <3 pao [ [ L r- w Co
] 1 - T RIS § 1 [ ] —ce e=d EmET M) [N ¥] — - WY - - -~ CO f--
i 1 T [T e PR - - - " (TR I o ) Lo o . . i
1 1 . 5 i - - O v ul [ I ] - - £ — -
i ] -1 ] - 1] (YY) a o ay e A
i 1 B v v ro
i ' . -
i i
I [
1 PR 3 e
L] ] (A S ] =] ] A > -kF T R S I | PR | e WY pF-- o --d R 2 == T B | [ w7y 0 —¢ 0
i il [} - 0 ] T ~0) w1 ] (g LUl BY =r orh - == & -a t C1 ol [N = e BT}
W vowr 8] ' [EREEE . .« # & - " [T I R N « 4 r L - - .
- T ' . - x . .« - e ] " R T - — 3 o= r-
ok - 1 4 i a ) vy = 1] der e
¥ . ' id [ i)
vt b L] -
[ L
] 1
1 1 i
[ b SR = I S Tt R = | = Fo e Lok [ie] L - B [ -y B I
[ ' w1 Fe LTS ' T o= - [ [ S e B - =L EE R N ]
i - i I 0 oar rh = - e . - Wl 4y + m (el v - e -
1 - 1 = - N - . . Fy pow wl A ] - -— Cd e Fo
1 ©Y i ] -F i L e [y} EE I ] Ay e Ay
1 P T 1 £r L] L] P
1 u ] - -t
1 v '
1 4" '
i )
1 4 i ] 20 i LI T L 1] (W3] Lt i T -y Crn e () i oy 0 4 - T
) [ae] 1 1 -+ f - - (N3] LTS 4 S R o ~0 —_— g = 0y (=] LY = cd
1 . 1 1 b Tk LT mes i) —_— - r- [V ) - w3 u e 4 -
] . N 1 i = - - - i -r i (] -— e 18 e e
] v i ] ] Ll - (i) (LI 4] e Ay
] m ] | o P o
] ] i 1 ] -
'] . 1
1 1" 1
1 e i 1
’ [N o [ i @ 1 LA ik (k] Ct LAl = ¢ L ¥ | o re - F- 14
i 3 i B | Foi " ar wil P e o- o 1 o —3 il LI B
1 3 | v mwa s R v - r CLET TS | [T] & 1] - e .
1 18y °r [N ] 1 - - . Lis [ I R | =) -ie Vid ==
1 wr ] ] [ an b [
' .. ] ] " L] [ ]
) - } ] -r
L) [ 1 L}
. ' i
" ' 1
r ] t [ o T ofr Ul [RX] =t wF T WDy L 0y o 0g 1 N - aji - b T
. ] i - i ELEET (X3 ST e — Fe = e Ul LECI = I £ 1]
¥ " ] B oF e 3 - . - i - T 1w - (353 - 4 e
) ] " a - - LE I ) -t L B B o ) - -— L IS I 1)
1 v ' ¥ Wb (] e b e e
i L ' (] v [
Voo 1 ] ~r
) or 1 i
[ i !
[T i ]
[T & B 1 [} SRR 0 (el (U R S I A ] L LT = T R oY | [T - e I
1= - - 1 =10 0 T w LR Y e - U o= o - L=TRR T B ]
| 12y 1 -y -y ¥ i (TRt EE Bl " - - (iR} X v o ] o1 -t [vs] . - -
1 [ ] ] = - - - [ S -t -1 1 ) = £ — -
1 LI} 1 L] T -a LA, (2] ur i L A
1oLd 1 1 i T -
i i [ =t
1 [} L}
' ] [
L ] i (= i [
LI = B | LI ' r b i 1
fowd v i 1 . IS S 4t
voer 1 PR P ] . Y = e o e
wd 0 vt (I PR T . [ I ] £L TR a3 [ .
i L ] b i ] a A L Y e -
1 L] 1 ] PP o I " ey - — — -
1 " 13 a2 3 = . ' -y - —
) a k] f g 1 [P =rd LI )
[} L] 1 ~ LA 1 [ ]
i ] i X 1R = ur -
1 ] 3 [IETES TR N W e ... [t w |
1 ] X w3t i e uy e ) (LI PR T
1 ] 7] i - o vy o — ' b ST TR
1 " ‘- » [ YR | ac (- az e o
[ " ol a3 - s " b —_— 1 " - iy i
v L. L] Lol et L. - 4 - L 0 2w Loy IS R |
] moo i 1 33 s ¥ L B I b | [ ] =1 u At -1 [¥$ o 3
¥ m v L 2 e, ) (=1 (=] = - L 1
[ w s oag L] A [ F- (=] — Y
1 1 - L A4 ox M e b L= (- Y3 1] (B I o I -
¢ ' - s b aan La o - D —— ] e L3 —-—
[} ] .. E OE T X o 5 X r ¥ W E] S — BRI )
1 i 4. [T R R - | P I ] [ [T ] = us 2 4 e ]
] 1 L L R U = PO P e BB T 1Y LT Y = § . A PO . o = o ~ Lo Y o
] 1 = ] 0y 0 I
1 ' D R S T TR, = T L] . = e L Lo Do e .
] [} L I L U T # Y M # B e - 4 -l P R B ]
] ] - - - - - - -
1 [ Vi i— [X¥) [FS i




[
[

CONOMIZ ANALYSIS GF
FOR

:NDUSTRIAL CORRIDOR

DISTRICT HEATINMG
JAMESTOWN

[

r [ Wl

] Y

COMFOSITE ANMUAL CaR ING CHARGES

IVYOTE DWNERSHIF 1 AND Z OMLY

-

1rza [Fanrme -
o Lsg 3 et Foe .,
* amwe ¥ .
2 197 ;
- J
L]
2
e . a0
fae -, s
- [ Y xied
=: Pt
v -4 Ty L"Ed L=
LT = s P L.C
- - "‘.
== - v Li" Pt € [ iad
1z e -2 Si= N a2 P -
- o Tad - - A E
v E [ B3 ok ol Ll B e
- Ly = P - bl | F ] [ nd c 1 a- 4 b
a3y UBPrECLITigh = uiw bL REY ~20 R
A i iy b - - - - L] L} -
I0RE S E =52 e -4 s -z
-y = M = (3 - ida A =0
SEYETTSS 1 gYES E P 1w Tt b
Crlhacea o+ =5 e in= 11 IR [ =
TEMErT: 3% b I 1 pair L H AT R Eh
T . - e T [ g - E= o cT c™ i
LREUT A0S o5 E 57 g BN - =
._ 'l - - - Ry LI Rl i o 1 - i " - b et
=riudl Ll TWIRS LRarizs Feic) il P R ‘eat = “a
[ . (X214 A = Es ST =ik T
Bar L R4V v sl Rt U e il
A s=he -5y ~=~nr AT -
LEDS ES3 Je0a SoIE LA T
v 7 v i { J
Y " i
- o I} v ) i
TR e - =1 - -
L : 237 e LY £
L) e e kel ] -e - e
£2) Ldd i o AE Lad Jitst
LER] T L] I i3 T4
= wii al M 5% kN
U a = - " b} ke A
5 -2% =ib -ob =l -zb -t .
i = bl "y = i =5 i 4
4 = - ik -0 78 b il ik
P e mpapd T.. 44T - 4T 447 LT kd 17
-rroert, Tas i3 11z i3 HE 113 113 1l
Y - [ ] | ] ET T3 [t d -l =T
WREYTERLE s g s o = i ]
= P i b = T AaT bl =] 3 b | TEL re
==rual Carrving O arge:z 1M 9 ) TEd Bt i [}

—CCEEN FOWER £.0

- =

Ve

Tk |

[

ola a7 si=
g g
- = =
=I5 -<4 =
ER [yl .
- bk £l
LI C -
. b i "o
£ o Sl
%3 =
£ [ =
i e i
R - i i
~t7 resd o
. J
. . i
En b e
il adi e,
-1 T i
“l “l -3
o = -
“ob -t Tem
o :
) - o
e oy v
he Ll
e o~ L
o - -
c - o
=58 Sla e [



ECONDMIC ANALYSIS OF DISTRICT HEATING
FOR
JAMESTOWN INDUSTRIAL CORRIDOR
ANNUAL CARRYING CHARGES

PRIVATE OWNERSHIF - FHASE 1 AND 2 ONLY -COGEN FOWER #.0I25/bHWH

Tugitaent i Frase | Sooncals Fagtors:  Cas2 FAE
stz Boeratisn 1789 Freferred Stock Ratis D] fopk Lise - 7t i
Lot Fisii %38 Feturn on Prederred Stzck - % n Incose Tax Rate - ° i
Tapital ozt - BIOGG O §0.308 Comeon 3tock Ratio @ Tax Cregit - ¥
Izn. Isiatétior - §.44 Return an Tomacn Stoov - & ] Tar Liée - Yrs i
tzzarstisn - $1000 Te Pebt 9atin 1 hecelerated Tar Legreciatyon !
AFLT - 810 33 teot Tzst - % 9.5 Froperty Tan - Y 5
Taeal lost - FLSl 1935 Irsurange Fate - % e
startooe Esalustion 178¢ Weiohted Cast of Capital - & 9,50

{ear 172% ViR 159 732 1297 1394 199¢ 1395 12597 RE
Fepalnite %00 Value 1785 RS B 1703 1535 1512 1422 1742 1157 LioE
Tatorr oo rreferred stes i 0 & 3 i i
teturn on Toaman 3hole y y ) 3 ¥ 9 ] d
Interest 135 182 172 1t 152 144 135 128 120 113
vook Depreciation 1 ) 43 1 &b bb bt 5 L1 ok
Ta: Lepreciztion 24 175 159 145 131 19 107 a7 Q9 24
Ircoee Tasss =7 ~43 =37 -1z ~1 -2 -ih =13 -3 =7
daderres Tazes 7 33 37 S pt: 21 th 12 g >
Fraperty Tax 0 phi] iy 2! 30 0 0 B ph X
LmELrancE [ 1% 12 15 15 15 15 13 el o
Anmuzl Carrving {harges R3S M3 283 2% M 255 4 238 it | at

Tgar 1999 2000 Dot 200 2003 20064 2008 i) KRy iR
Feasinlng Boow Value 115 1643 968 B85S 2% 749 575 g2 529 i%s
Spture or Freferred Stooy it b O b 0 /] ] } )
feturn oa Cosacn 3toci 0 0 0 0 i ¢ ¢ 9 )
Tatersst 105 39 ez 85 78 ERl &4 37 52 47
Book leorecration b &b bb b 1 bb b &b bt s
Tz: Tepreciation 84 34 84 B4 a4 g4 24 84 B4 a4
iricae Tazes =7 = -7 -1 -7 -7 -1 -7 -7 -7
serzrrsg Yaves 7 7 7 7 7 H 7 7 7 7
Frozecty Tax 30 30 30 30 0 W 0 30 b M)
Insararce 15 15 13 13 13 15 1% 15 15 ]

ereeil Tarreins Charges 7 210 03 196 189 182 175 148 151 L5
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ECONOMIC ANALYSIS OF DISTRIET HEATING
FOR
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ECONGMIC ANALYSIS OF DISTRICT HEATING
FOR
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UNIT COST OF DISTRICT HEAT - CASE PS7

JAMESTOWN INDUSTRIAL CORRIDOR
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APPENDIX E

CUSTOMER PRESENT OPERATING COSTS



CUSTOMER BOILFR REPLACEMENT AND OPERATING COST ANALYSIS

HEBER

KRC

KNAPP  BEARING

JVERALL 5A5 T0 DN

CCF 18B.051  330.912

MMBTU 3,982 35,18
USEFUEL LOAD, MHATY

QVERALL 30,354 1B, 749

BOILER 18,080 18,749
BOILER STEAM LDADS

MMBTU/HR 5.57 8.52

ANNUAL MNLD 18.08 18,73
CHEMICAL AND WATER COSTS

TSP $3.695 $2.908

RUETRALIZER 181 $187

OXYBEN SCAVENBER $72 $735

TOTAL CHEMICAL & WATER £3,948  $b, 188
OTHER BOILER COSTS

BURNER ADJGSTHENT $2.000  #1,000

MRINT. & DPERATIGN LABOR

ANKUAL HOURS 280 300
ANNUAL COST $7,000  $7,300

INSURANCE C0STS $1,925 $700

TOTAL NON-FUEL CGSTS $16,873  #15,388

t Keighted Average of Boiler
And Direct Fired Loads As Applicable

CHEMICAL COST:
18P
HUETRALIZER

OXYGEN SCAVENGER

CRAWFORD

ESSEX
SPELC.

FURNITURE DAHLSTROM PRODUCTS

79.232
8,082

5,866
3,297

L
v
<>

$1,039
£33
$13

$1,085

$1,000
208

§5,200
$700

$7,985

548,341
86,131

43,195
43,195

18.51
43.20

$13,606
$432
3173

$14,211

$2,000
1092

$27,300
$2,100

$45,611

ANNUAL EFFICIENCY TEST & BURNER ADJ:
OPERATOR & MAINT. LABOR:

77,134
7,848

3,1
2,230

$1,000
130

$3,250
$700

5,684

NON FUEL COST PARAMETERS

-------------------------

HOFES
4INDONS

187,544
37,439

$2,7%9
$88
£33

$2,881

$3,000
173

$9,375
$1,400

$18,636

JAMESTONN
HETAL
MFE.

174,580
17,807

11,712
1,28

k4
-

.99
11.28

$3.254
$113
$495

$3,71

$3.300
it

$10,400
$2,100

$19,211

$313.00 PER MMLB STEAM

$10.00 PER MALR STEAM
$4.00 PER MHLB STEAK

$1,000 PER BOILER

$25.00 PER MANHOUR

BLACKSTONE

---------------------------------------------------------------

1,974,380
201,448

151,087

54,173

-

i

$17.044
$342
$21°7

$17,823

§1.000
320

$13.000
$700

$32,53

JRMESTSAN
METRL
FROOLETS

e, 373
13,338

L

T

5
suih

§2,538
$7
528

§2 71¢
R I

$2,000

nea
wal

§6.250
§1.400

$11,985



NUMBER CF BOILERS (REPLACED]

Boiler

Boiler

Boiler

[}

Hor sepower

Year Installed
Replacesent-End of Year
Replaceaent Cost (Rep Year!
Insurance Cost 1988
Prereplaceeent Sinking Fund:
Replaceaent §5-Yr Amortiz.:
Subsequent Sinking Fund:

Start Year
fmount

12

Horsepower

Year Installed

Repiacesent Year

Replaczaent Cost (Rep Year)
Insurance Cost 1988
Prereplacesent Sinking Fund:
Replacement 15-Yr Amcrtiz.:
Subsequent Sinking Fund:

Start Year
Aapunt

1

Horsepower

Year Installed
Replaceaent Year
1987 Replaceaent Cost
Insurance Cost 1988
Prereplacesent sinking Fund:
Replacesent 15-Yr Amortiz.:
Subsequent Sinking Fund:
Start Year
Arount

CUSTOMER BOILER REFLACEVENT AND QPERATING [DST ANALYSIS

WEBER
KNAPP

300
1950
1990

$63,355
$1,050
36,437
$6,437

2006
$11,158

250
1971
2004

$84,333
$875
$4,915
)

2002
$7,764

0
30
$0
$0

HkC
BEARING

CRARFORD

HOPES
WINDCWS

JAMESTONN

HETAL
HFG.

BLACKSTORE

150
1970
2000

$43,125
$700
$2,789
$0

2001
$3,818

150
0
0

$0
0
50
$0

0
$0

$0
$0
$0
#0

30

1983
2015
$41, 682
§700
$822

$0

2016
$6,643

$0
$0
$0
$0

$0
$0
$0
$0

----------------------

SINKING FUND PERCENTAGE:
AMORTI2ATION PERCENTABE:
GENERAL ESCALATION PERCENTAGE:

31
SPEC.

FURNLTURE DAHLSTROM PRODUCTS
2 1

300 200
1949 1952
1989 198¢
$61.110  $46,72%
$1.050 $100
$6,922  $3,293
$6,922  $5,293
2003 2005
$10,315  $7,887
300 0
1949 0
1989 0
$61,110 $0
$1,050 $0
$6,922 30
56,922 $0
2005 0
$10,315 $0
0 0

0 0

0 0

$0 $0

$0 $0

$0 50

10 $0

0 0

10 10
4,501
9.501

£.00%

130
1948
1998

$39.872
$700
§3,245
30

{299
§3,263

30

1994
2014
$40.079
$700
$843
$0

2013
88,144

$0
$0
$0
10

150
1965
1995

35,446
$700
$4,420
$0

1996
$2,579

150
1533
1989

$28.013
$700
83,173
§3,173

20035
$4,728

150
1952
1989

$28.013
$700
$3.173
$3.173

2005
$4.728

125
1974
2004

$48,113
§700

$2.118
$0

2005
$4,983

o>

$0
0
U
$0

$0
$0
$0
$0

SAMESTORN
HETAL
FRODUCTS

I
1984
2012
$23.33!
$700
$491

4

013
$3.38

150
198
199,

438,338
$70

£3,54
50

199
$2.0t

$0
$0

Fu



CUSTOMER BOILER REPLACEMENT AND OPERATING COST ANALYSIS

ESSEX JAMESTOWN orRESTORN
WEBER NRC CRAWFORD SPEL. HOPES METAL METAL
KNAPF  BEARING  FURNITURE DAHLSTRCM PRODUCTS WINDDWS MFB.  BLACKSTOGNE FRODUCTS
FUEL CGSTS (19881 $142.658 $115,564  $31,990 $261.468 431,107 #131,336  $70,406  §706.800  $42.84%
JOTAL OPERATING COST ii988) $159,528  $130,932 39,978 $307,079  $34.791 #i50,192  $B%,617  $739,323 #5433

Total Annual Borier Reolacement {osts

i989 11,137 $2.78% $822  $13.84% 5,293 $4.0E7 810,788 $2.118 FA0040
19%¢  $11.332 52,789 $B22  $13,844  $5,297 54087 £10.7% $2,118 #4040
1991 §11,332  $2,78%9 $822  §13,844 3,293 4,087 §10.74b $2,118  §4,040
1992 #11,352  $2.789 $822  $15.844 55.293 $4,087  $10,768 §2,118  $4.240
1993 $11,352 82,789 $B22  $13,B44 85,293 $4,087  #10,76b $2.118  §4.080
1994 $11.352 32,768 $822  $12,B44  $3.1907 54,087 510,788 £2,113 #3030
1995 $11,352  $2.789 $822  $17.844  $5.293 34,087  $10.76e £2.4 $4,330
199 #11,357 #7739 $822  £17.844 45,293 44,087 $B.925 $2,108 14,040
1997 11,35 $2.78% $827  #13.B44 45,293 #4,087 88,923 $2.018 $4.040
1998 #i1,352 2,789 $822  $13,844  $5,297 4,087 48,925 $2,118 S.50R
199%  §t1,752 2,789 §822 813,844 5,293 #4106 $8.923 $2,118  $3.,308
000 $11,332 $2.789 $822  &13.B44  $3,I93  #4,106  $B,923 32,113 $3,308
2008 #11,352  $3.B18 3822 $13,B44  $5,293 4,106 $8,929 §2,118  $3.508
2002 $14,201  $3.818 $822  $13.B44 45,293 44,106 4B,925 $2,119 3,308
003 14,201 $3,818 $822  $13,844¢  $3,293  $4,106 48,925 $2,118  $3.508
2004 $14,201 43,818 $822  $13,B44 55,297 #4,106  $8,927 §2.118 3.508
2000 $14,201  $3,018 ¥822  $20,62%  §7,887  $4,106  $9.457 $4,983  ¢1,208
2006 $18,920 43,818 $822  $20,629 47,887  $4,106 49,457 $4,087  #3.5(8
2007 §18,920  $3.818 $822  $20,62%  $7,B87  $4,106  $9.4%7 $4,983  $3.500
2008 18,920 $3,816 $822 520,629 §7,B87 34,106 $5,4%7 §4,981 43,308

UNIT COST OF USEFUL HEAT (1989 13,037 1,673 822 13,201 5,812 4,097 9,676 2,651 3.747
REPLACEMENT L5875 $0.37 $0.1% $0.14 $0.32 $0.93 §0.14 £0.92 $0.01 §0.37
0 L COSTS $0.38 $0.85 $1.42 $1.10 $1.04 $0.63 $1.71 $0.22 $1.7%
FUEL COSTS $4.89 $6.4] $5.88 $6,30 $3.86 $4,55 $6.25 $1.84 $6.28
T0TAL UNIT COST: 198% $3.84 §7.41 $7.22 §7.71 £7.83 $3.33 $6.86 $3.07 $8. 60

1990 $6,08 $7.70 $7.50 $8.01 $7.8% £3.54 $%.20 $3.28 $8.92
19%1 $6.29 $8.00 $7.80 $8.32 8,17 $3.75 $9.53 §3.49 $9.26
1992 $6.52 $6.32 $8.10 $8.64 $8.46 $3.98 $9.87 $5.10 $9.61
1991 $6.77 $8.465 $6.42 8,97 $8.74 $6.21  §10.23 $5.93 $9.97
1994 $7.02 $8.98 $8.73 $9.32 $9.08 §b.46  $10.60 $6.17 410,34
1993 .29 $9.34 $9.10 $9.48 $9.40 t6.71  $10.99 $6.47  $10.73
1996 $7.57 $9.71 $3.46  $10.05 $9.74 $6.97  $11.23 $6.67  $11.14
1997 $7.85  $10.09 $9.83  §10.44  $10,10 $1.20  $11.85 $6.94  #11.96
1948 $8.15  $10.49  $10.22  $10.84  $10.4b $7.57  $12.09 $.21 $11.93
1999 $8.46  $10.90  $10.42  #11.26  §10.B4 $7.8  $12.3 $7.30  $12.39
2000 $6.79 #1133 $1L.08 #1070 $LLL2 $8.13  $13.01 $7.80  $12.8%
2001 $9.12  $10.B3 #1148 $12.06 811,45 $8.45  #15.90 .11 $13.%
2002 $9.57  $12.30 #1193 $12,63  $12.08 $8.79  $14.01 $8.44  $13.87
2003 $9.93  $12.78 $12.40 $13.12  $12.93 $9.13 #1454 $8.77 144
2004 $10.31  $13.28  $12.89  $13.84  $12.99 9,49 15,09 $9.12 $14.%%
2003 $10.71  $13.81  $13.40 81433 #1393 $9.97  $15.T1 $9.31  $15.%
2004 $11.27 #1835 $13.93 14,88 $14,43  $10.26  §14.31 $9.89 #1614
2007 $11,70  $14,92  $14.48 $15.46 14,95 $10.66  $16.93 $10.28 #1677
2008 $12.14  $15.51  $15.06 #1605  #15.50 11,08 §17.37 $10.69  #17.42



APPENDIX F

CUSTOMER PAYBACK ANALYSIS



JAMES ¢OWN [NDUSTRIAL CURRIDUR DISTRICT HEATING CUSTOMER ECONUDMICS CASE MS3

MRC BEARING FAYS BACK IN 4 YEARS
SCHEDULE- === == =-==mmn-= > PRESENT YEAR: 1988 -->  CONSTRUCTION: 1989  --+  HOOKUP YEAR: 1990
CONVERSION COST-------- Y PRESENT YEAR: $9,200  -->  ESCALATION (%/Y¥R): 4.001  -->  HOOKUP YEAR: $9,951
FINANCING CONDLTIONS---> ¥ FINANCED: 160Y  --)  INTEREST RATE: 9.50% -->  TERM (YEARS): 5
VALUE OF PAYMENTS------ ) DORNPAYMENT: 30 --)  ANNUAL PAYHENT: $1,271  --)  PURE CASH TRANSACTION: $0
TAX CONSEDERATION------ y  TAY RATE: 401 --)  DEPREC (YEARSI: S -} ACCELERATED {1=YES.0=HO): !
CURKENT SYSTEN--------- > PRIMARY FUEL: BAS  -->  SECONDARY FUEL: - =3 PIPING: STH
CONSUNPTION (MMETUI---->  PRINARY FUEL: 33949 --)  SECOMDARY FUEL: 0 --%  TOTAL ENERGY DEMAND: 22,067
B6S/0IL RATE ($/NMBTU)->  PRINARY FUEL: 3.42  --)  SECONDARY FUEL: 0.00  --3  ESCALATION (%/YEAR:: 4.00%
SYSTEN EFFICIENCY {%1-->  BLR/DIR. FIRED AVG.: 850 --)  FIPING LOSS: 0 -y T0TAL: 85
FUEL RATE ($/MMBTUI----)  PRINARY FUEL: S.27  -->  SECONDARY FUEL: 0.00 -  T0TAL: 5.2
CURKENT OM EXPENSE----)  ANNUAL ($): 15,400  -=>  KATE ($/HMETU): 0.70 -->  ESCALATION CL/YEAR): 4,001
BOILER &NNUAL REPLACEWENT CDST: $2,800 1989-2000 $3,800 2002-2008
S CURRENT SYSTER ---------- e DISTRICT HEATING CONVERSION --------- SN COMPARISON---~----- [ PAYBACK- - =-=-=m=n- 1
FUEL DM ENERGY  ENERGY  ENERGY  ENERGY AMORTITATION T0TAL  ENERGY  TAX TOTAL CUMULATIVE  UNPAID
YEAR  RATE  RATE  RATE  COSTS RATE  CDSTS  PRINC. INTEREST  COSTS GAVINGS EFFECTS GAVINGS  SAVINGS PRINCIPAL  YEAR
($/MMBTUN (S/MMBTU) (S/MNBTUY (8 (S/MMBTU} (8 ($) ($) ($) (5 i) () %) i
1990 5.70  0.88  4.58 145,132 $7.51 165,683 1% 945 166,956 120,550 9,195  {12,626) (12,6260 9,625 1990 .
1991 S.93  0.92  &.85 151,090  $6.19 135,530 157 L4 137,801 14,560 (4,583 8,706 {3,920 9,268 1991 .
1992 646 0.99 7.1 156,828 $.3% 139,937 391 880 141,208 14,891 (5,581 10,051 8,131 6,877 {997,
1993 640 0,98 7.3% 163,006 $5.50 143,509 428 BAT 144,780 (9,498 (h,626) 11,600 17,732 B.450 1993 sae
1994 .66 101 T.67 169,185 $6.47 147,252 468 B03 148,523 21,933 (7,616) 13,046 30,778 7,981 1994,
1995 6.93 105 7.9 174,026 $4.85 151,174 513 758 152,486 24,850 (9,630 13,043 44,720 .48 1995,
199 .21 1,09 8.30 183,087  $7.04 155,282 562 709 156,553 27,805 {10,838) 15,696 60,416 6,907 199 .
1997 .50 112 .62 190,49 $7.23 159,583 b15 856 160,854 30,585 (11,9640 17,331 TR, e,292 1997,
1998 7.80  1.16  B.9 197,652 $7.44 184,085 673 98 165,356 33,566 (13,1870 19,108 94,855 5,18 1998 .
1999 8.11 1,20 930 205,375 $7.85 148,79 737 534 170,067 36,579 114,418 20,890 117,744 4,881 1999,
2000 843  1.25  9.48 213,540  $7.87 173,124 807 4 174,995 39,816 (15,7410 22,804 140,548 4,073 2000 .
2000 8.77  1.29 10,06 221,925  $B.11 178,878 884 187 180,149 43,047 (17,064} 24,712 185,260 3,189 2001 .
2002 9.2  1.38 10,50 231,752 $8.35 184,247 968 03 185,538 A7,485  (1B,E73) 27,341 192,600 2,220 2002 .
2003 9.49  1.43 10,92 241,020  $B.41 189,90t 1,040 AL 191,172 51,120 420,363) 29,485 222,086 l.Ms1 2003 .
2000 9.87 148 11.35 250,509  $8.87 195,788 1,1l 10 197,059 54,721 (20,B44) 31,605 253,692 o 2004 .
2005 10.26 1S3 GLL7R 260,219 $9.15 201,940 0 0 201,980 58,278 {23,311+ 34,967 288,459 0 2005 .
2006 10.67  1LSB 12,25 270,36%  $9.44 208,347 0 0 208,367 62,002 (24,8011 37,201 325,860 0 2006 .
2000 1,10 Led 12,74 281,182 49,75 215,080 o 0 215,080 66,102 (26,841} 39,661 345,52 0 2007 .
008 116 170 13.26 292,216 $10.06 222,090 6 0 222,090 70,126 (28,0500 42075 307,597 0 2006 .
09 12,00  L76  13.76 303,691 $10.33 225,379 0 0 229,319 74,362 {29,745 44,617 452,214 3 200 .
ver PAYBACK OCCUKS IN YEAR {993 (CUMULATIVE SAVENGS EXCEEDS UNPAID FRINCIFAL)

FIRST YEAR OF CONTINUED ANNUAL POSTTIVE CASH FLOW

1991



JAMESTOWN INDUSTKRIAL CORRIDOR DISTRICT HEATING

CCHEDULE-—==-=w-m==mmm=- ;
CONVERSTON COST
FINANCING CONDITIONS--->
VALUE OF PAYNENTS
TAX CONSIDERATION
CURRENT SYSTEM---------}
CONSUMPTION (MMBTU)---->
GAS/OTL RATE {$/NMBTUN-}
SYSTEM EFFICIENCY (X}--)
FUEL RATE ($/HMBTUY---->
CURRENT D&M EXPENSE----)

PRESENT YEAR:
PRESENT YEAR:
1 FINANCED:
DOWNPAYMENT:
TAX RATE:
PRIRARY FUEL:
PRIWARRY FUEL:
PRINARY FUEL:

BLR/DIR. FIRED AVG.:

PRIMARY FLEL:
ANNUAL (3¢

CUSTOMER

ECONOMICS CASE M58

FUEL 00 ENERGY

YEAR RATE RATE RATE
($/MMBTUY ($/MNBTU) ($/HRBTU)

19%0 5.70 0.88 .38
1991 3.93 0.92 6.85
1942 6.1b 0.%3 .1
1993 6.4l 0.%8 .39
1994 b.bb 1.01 7.467
1993 6.93 1.05 7.98
1996 1.2 1.09 g.3¢0
1997 1.30 .12 8.62
1998 71.80 116 8.9
1999 .11 1.20 9.31
2000 B.43 1,25 9.:8
2004 8.77 1.29  10.06
2002 3.42 1.38 10,50
2003 9.4% 1.4 10.92
2004 9.87 1.4 1L.35
2003 10,26 .33 1L
2006 10.67 1,58 12.25
2007 1110 f.64 12,74
2008 11,04 .70 13.24
2009 12,00 1.76 13,78

1Y

CURRENT SYSTEM

......... “__......-..--
ENERGY  ENERGY
£OSTS RATE
() IS/NNBIU
145,132 $6.72
151,090  $5.88
156,820 17.04
143,006 $7.21
169,185 $7.39
176,026  $7.58
183,087  $7.78
(90,149  $7.99
197,652  $8.20
205,375 $8.43
243,540 $8.87
7,925 48,92
231,752 $9.18
241,020 $9.45
250,509  $9.74
20,219 $10,04
270,369 $10.35
281,182 $10.68
292,216 $11.02
303,691 $11.37

PAYBACK. OCCURS IN YEAR

MRC BEARING PAYS BACK IN & YEARS
1988  -->  CONSTRUCTION: 1989 -
$9,200  -->  ESCALATION (%/Y¥R): 8007 -=)
1601 -->  INTEREST RATE: 9500 --
50 --)  ANNUAL PAYRENT: $1,21 =)
801 --)  DEPREC (YEARSI: 5 -
GAS  --)  SECONDARY FUEL: -
33,949 --)  SECOKDARY FUEL: 0 --)
3.42  --)  SECONDARY FUEL: 0.00 -3
85t -->  FIPING LDSS: 0L -
§.27  --)  SECONDARY FUEL: 0.00 -
15,800 -3  RATE (§/MMBTU): 0.70 -
$2,800  1989-2000 $3,800 2002-2008
DISTRICT HEATING CONVERSIDN --------- ] 1ememnee COMPARISON-
ENERGY AMORTIZAT1ON 074 EMERGY  TAX
LOSTS  PRINC. INTEREST  COSTS  SAVINGS  EFFECTS
($) t$) ($) ($) ($) ($)
148,320 324 985 149,591  (3,188) 2,250
151,758 357 914 153,029 (b67) 1,508
155,367 391 880 156,638 1,480 804
159,156 428 B4T 160,427 3,850 (3671
163,131 458 O3 164,402 6,054 (1,285
167,299 513 758 168,570 8,727 (3,187}
171,649 567 709 172,940 11,418 (4,288
176,248 615 656 177,519 13,%01 (5,298
181,045 b73 98 182,316 16,606  (6,403)
186,069 73 534 187,340 19,306 (7,509
191,328 807 464 192,599 22,212 (B,699)
196,832 884 87 198,103 25,093 (9,882
202,591 948 303 203,862 29,161 {11,543
208,615 1,060 21 209,806 32,405 112,878)
2A4,M5 1,181 110 206,186 35,598  (14,194)
221,561 0 0 221,501 38,718 (15,487
228,385 0 0 228,385 41,984  (16,794)
235,579 0 0 235,579 45,503 (18,241
243,09 0 0 243,096 49,120 (19,648
250,853 0 0 250,853 52,838 {21,135
1995 (CUNULATIVE SAVINGS EXCEEDS UNPAID PRINCIPAL)
Y ARNOSIT SHF "="2

ST YL

CON

HOOKUP YEAR: 1990
HODKUP YEAR: $9,951
TERN (YEARS): 15
PURE CASH TRANSACTION: $0
ACCELERATED (1=YES,0=NO): {
PIPING: 5T
TOTAL ENERGY DEMAND: 22,087
ESCALATION (L/YEAR): 4,001
TOTAL: b51.
TOTAL: 5.2
ESCALATION (X/VEAR): 4,001
-------- ] 1---=-=c-e---PAYBACK-=-=--=-----]
TOTAL CUMULATIVE  UNPAID
GAVINGS  SOVINGS PRINCIPAL  YEAR
($) (%) ($)
{2,200)  {2,209) 9,825 1990 .
(4300 (2,639) 9,268 1991 .
793 (1,846} 8,877 1992,
2,212 6 8,450 1993,
3,518 3,805 7,981 1994 .
4,268 8,153 7,468 1995 1
5,84 14,017 6,907 199 .
7,332 21,M8 6,292 1997 .
8,932 30,280 5,618 1998 .
{0,526 40,806 4,881 1999 .
12,200 53,048 4,073 2000 .
13,939 4,987 3,182 200t .
16,387 83,33 2,220 2002,
18,256 101,59  i,l6l 2003,
20,130 121,720 0 2004 ,
23,231 144,950 ¢ 2005 .
25,191 170,141 6 2006 .
27,362 197,502 0 2007 .
29,472 226,974 0 2008 .
31,703 256,877 0 2009 .



JAMeaTOWN

SCHEDULE----====emnmman ¥
CONVERSION COST-------- }
FINANCTNG CONDITIDNS--->
VALUE OF PAYMENTS------ }
TAX CONSIDERATION------ b
CURKENT SYSTEN--------- }
CONSUMPTION (MMBTU}---->
GAS/0IL RATE ($/NNBTHD-)
SYSTEM EFFICIENCY (X3--)
FUEL RATE ($/MNBTU}---->
CURRENT OLM EXPENSE----)

WEBER KNAPP PAYS

PRESENT YEAR:
PRESENT YEAR:
L FINANCED:
DONNPAYMERT:
TAX RATE:
PRINARY FUEL:
PRINARY FUEL:
PRIMARY FUEL:

BLA/DIR. FIRED AVS.:

PRIMARY FUEL:
ANKUAL ($):

1988
428,000
100%
$0
401
GAS
42,546
3.60
781
4.72
16,900

INvuaTRIAL CuxkRIDUK DISIRICIH

l=-5=s-a2s CURRENT SYSTEM
FUEL DX0  ENERGY
YEAR RATE RATE RATE

($/8HBTU) A /HNBTUS ($/MNBTUY

19%0 1 o .02
1991 3.3 0.94 .23
1992 .33 0.96 6.4%
1993 373 0.50 6,73
1994 3.98 1.0t 6.99
1993 b.22 1.03 .25
1994 6,48 1.06 7.92
1997 6.72 .09 7.81
1998 6,99 1.12 B.11
1999 1.27 1,13 8.42
2000 7.56 1.18 8.7
2001 1.86 1.22 9.08
2002 g.18 1.23 9.43
2003 B.51 1.38 9.8%
2004 8.85 .41 10.26
2003 9,20 145 10.45
2006 9.57 1,49 11,06
2007 .95 168 11,43
2008 10,35 1.72 12,07
2009 10.7% 137 1053
t4e

ENERGY
£O5TS
4 (8
195,550
203,070
210,815
218,610
227,054
235,498
284,247
253,685
263,429
273,497
783,890
294,933
306,300
321,11
333,134
345,800
159,118
377,782
392,072
407,012

ENERGY
RATE
NMBTU)

.31
$5.1%
$6.34
$6.50
$6.67
$6.8%
$7.04
$7.23
$7.44
§7.43
$1.87
$8.11
$8.33
$9.61
$8.87
$9.15%
£9.44
$9.7%
$10.06
$10.39

PAYBACK OCCURS TN YEAR

ENERGY
COsTS
(%)

243,850
200,944
203,958
211,215
246,725
222,497
228,543
234,873
241,499
248,432
255,686
263,271
271,203
279,494
288,159
297,214
306,673
314,552
326,870
337,524

1999

(CUMULATIVE SAVINGS EXCEEDS UNPAID PRINCIFAL!

FIRST YEAR QF CONTINUED ANNUAL POSITIVE CASH FLOW

1991

HEATING - CUSTOMER ECONOMICS CASE M3
BACK IN 10 YEARS

== CONSTRUCTION: 1989 -~  HODKUP YEAR: 1990
-} ESCALATIDN (%/¥R): 4£.000  --)  HOOKUP YEAR: $30,285
--y  INTEREST RATE: 9507 -->  TERM (YEARS): 5
==} ANNUAL PAYMENT: $3,869  --)>  PURE CASK TRANSACTION: $0
--)  DEPREC (YEARS): 5 =)  ACCELERATED (1=YES,0=HD): !

--)  SECONDARY FUEL: - =) FIPING: STh
--)  SECONDARY FUEL: 0 --y  TOTAL ENERGY DEMAND: 32,478
--)  SECONDARY FUEL: 0.00  -->  ESCALATION (L/YEAR): §.00%
-->  PIPING LOSS: 01 --)  TOTAL: 761
--)  SECOMDARY FUEL: 0.00  -->  TOTAL: 72
== RATE ($/MMBTU): 0.52  ~->  ESCALATION {X/YEAR): 4,00%

$14,200  2002-2009 $18,900 2006-2008
DISTRICT HEATING CONVERSION --------- ] mmmmeeee CONPARSON--------- [ C T — 2N —— 1
ANDRTIZATION TOTAL  ENEREY  TAY TOTAL CUMULATIVE  UNPAID

PRINC. INTEREST  COSTS SAVINGS EFFECTS SAVINGS SAVINGS PRINCIPAL  YEAR

(4) () ($) ($) ($) t$) () ($)

992 2,877 247,719 (48,3001 22,288  (29,B81) (29,681} 29,23 1990 .
1,086 2,783 204,812 2,076 2,948 1,155  (28,725) 28,207  1%91 .
1,189 2,680 209,826 4,857 1,673 2,681  (26,064) 27,018 1992 .
1,302 2,57 215,083 7,395 B13  &,13% (21,9250 25,718 1993 .
1,826 2,443 220,593 10,329 (611) 5,850  (16,075) 24291 1994 .
1,51 2,308 226,36b 13,001  (4,277) 4,855 (14,220} 22730 1995 .
1,709 2,159 232,412 15,724 (5,426} 6,430 4,790 21,020 1996 .
1,872 1,997 238,782 18,813 (6,72} 8,218 3,827 19,189 1997 .
2,050 1,819 245,388 21,930  (B,044) 10,017 13,444  17.09% 1598 .
2,244 1,624 252,301 25,065 (9,376} 1,820 25,264 14,855 1999 4se
2,458 1,411 259,554 28,205 (10,747 {3,819 30,883 12,397 2000 .
2,690 1,178 287,140 31,662 (12,194) 15,599 54,482 9,706 2001 .
2,047 22 275,071 35,098 (13,6700 {7,559 72,081 &,760 2007 .
3,227 842 283,363 AL,623 16,3920 21,362 93,403 3,533 2003 .
3,533 336 292,008 44,975 (17,8560 23,250 116,653 0 2004

0 0 297,214 48,587 (19,4350 29,152  145,B0é 0 2005 .
0 0 306,673 52,484 (20,9771 31,466 177,272 2006 .
0 0 316,552 81,229 124,492) 36,738 214,009 o 2007,
0 0 326,870 85,202 (26,0810  39:421 293,13 o 2008 .
v 0 337,524 49,489 (27,7950 41,893 294,824 o 09,



WEBER K

SCHEDULE-------======== }
CONVERSION COST-------- y
FINANCING CONDLTIDNS--->
VALUE OF PAYMENTG------ }
TAX CONSTDERATION------ }
CURRENT SYSTER------=--- }
CONSUMPTION {MHBTU}----}
GAS/OIL RATE ($/MNBTUI-)
SYSTEN EFFICIENCY (X)-->
FUEL RATE ($/MMBTUY----)
CURKENT QLA EXPENSE----)

E MS8

ENERGY
RATE

FUEL
RATE

0x0
RATE
($/HNBTUY ($/MHBTU) ($/MNETU)

YEAR

JAMESTOWN INDUSTRIAL CORRIDOR DISTRICT HEATING - CU
NAPP (W/D DF) PAYS BACK IN 3 YEARS
FRESENT YEAR: 1988 --)  CONSTRUCTION: 1989 -
PRESENT YEAR: $9,200  -->  ESCALATION (L/YR: 2.000 -
1 FINANCED: 100Y  -->  INTEREST RATE: 9.501 >
DOWNPAYNENT: 50 -->  ANNUAL FAYNENT: $1,201 -
TAK RATE: 40 -->  DEPREC (YEARS): 5 -
PRINARY FUEL: GAS  -->  SECONDARY FUEL: : -
PRIMARY FUEL: 29,267  --)  SECONDARY FUEL: 0 -
PRINARY FUEL: 3.80  --)  SECONDARY FUEL: 0.00 -
BLR/DIR. FIRED AVG.: 71T -y PIPING LDSS: oL -
PRINARY FUEL: 5.08  --)  SECONDARY FUEL: 0.00 ==
ANNUAL (8): 16,300 -->  RATE ($/MMBTU): 0.81 -
$11,400 1989-2001 $14,200 2002-2005
--------- [1=-=-=-=-~ DISTRICT HEATING CONVERSION -~---~---] I--------COMFARISON-
ENEREY  ENERBY  ENERGY AMORT1ZATION TOTAL  ENERGY  TAX
£asts RATE  COSIS  PRINC. [INTEREST  L[OSTS  SAVINGS  EFFECTS
($)  (S/HIBTY (%) () ($) (9 (s} 4)
199 5,50  1.43  4.93 143,785 18.72 139,448 326 945 140,739 4,317 (752}
1991 S.72 1.87 7.9 149,180  $6.88 142,701 357 914 143,972 6,479 {1,350)
1992 5.95 150 7.45 156,575 $7.04 145,095 391 B80 147,386 8,480  (2,204)
1993 .18 154 .72 180,178 $7.21 149,457 428 843 150,928 10,520 (3,035}
1994 6.43  1.58  B.01 166,195 $7.39  15%,395 48 BO3 154,666 12,800 {3,363}
1995 6.69 1.6 B.31 172,420 $7.58 157,314 513 758 158,586 15,106 (5,739
1996 &6.96 1.6 B.62 178,853 #7.78 181,423 562 709 162,695 17,429 (b,688)
1997 7.2¢  L.7U 8.95 185,700  #7.%9 145,729 615 BS6 167,001 19,971 (7,726)
998 7.52 L7  9.28 192,548 $8.20 170,240 673 598 171,511 22,367 (8,684)
1999 7.83  1.80 9.4 199,810  $8.43 174,944 137 534 176,235 M,B4  (9,729)
2000 8,14  1.85  9.99 207,280  $B.47 179,908 807 45k 181,180 27,370 110,783)
2000 8.4 1,91  10.37 215,165  $8.92 185,085 894 187 186,356 30,080  (11,877)
002 8,80  1.96 10,76 223,258 9.1 190,500 948 03 190,771 32,757 (12,982)
2003 9.15  2.15 11,30 234,55  $9.45 196,165 1,060 24 197,436 38,800 115,274)
2000  9.52  2.21 1173 243,488 49.74 202,088 1,181 110 203,359 41,399 (16,516)
2005 9.90  2.27  12.47 252,618 §10.04 208,281 0 0 208,201 44,33 {17,734
006 10,30 .33 12,63 262,183 $16.35 214,735 0 0 214,755 47,408 (18,983
2007 10.71  2.63  13.34 276,823 $10.68 221,520 0 0 221,520 55,303 (22,121
2008 11.14 2.9  13.83 286,990  $11.02 228,588 0 0 228,588 58,402  123,361)
2009  11.58 2,77 1435 297,780  $11.37 235,881 0 0 235,881 41,899  (24,759)
PAYEACK OCCURS IN YEAR 1997 (CUMULATIVE SAVINGS EXCEEDS UNPAID PRINCIFAL)

(11

RST *

CURRENT SYSTEM -

F COTTTI0 ANTTTTROSETMT TRSH M

IDI)O

1213

STOMER ECONOMICS CAS
HODKUP YEAR: 1999
HOOKUP YEAR: $9,951
TERM (YEARS): 15
PURE CASH TRANSACTION: $0
ACCELERATED (1=YES,0=NO): i
PIFING: STH
TOTAL ENERGY DEMAND: 20,750
ESCALATION (1/YEAR): 4,001
TOTAL: m
TOTAL: 5.08
ESCALATION (L/YEAR): 4,001
$16,900 2006-2008
-------- ] J--=cmmm oo -PAYBALK -
TOTAL CUMULATIVE  ONPALD
SAVINGS SAVINGS FPRINCIPAL  YVEAR
(s} (%) i
2,294 2,29 9,825 1990 .
1,858 5,152 9,268 199i ,
5,005 11457 8,877 1992
6,214 17,371 B.ASH 1993 .
7,566 24,937 1,961 1994,
8,095  33.033 7,48 1995 .
$.470 42,503 6,907 199 .
16,974 53,476 6,292 1997,
12,352 65,829 5,618 1998 .
{3,850 79,679 4,881 1999 .
15,337 95,016 4,073 2000 .
16,932 111,947 3,189 2001 .
18,504 130,452 2,221 2002 .
20,853 152,305 1,061 2003 .
23,613 175,918 o 2008 .
26,602 202,519 0 2005 .
78,085 230,964 0 2006 .
33,182 264,146 0 2007 .
35,040 299,187 ¢ 2008 .
7,139 336,32 ¢ 2009 .



JATTOTODT T IN 3TE 7L RI’ D RI HE INC Cl amM! EC M1 Céh

CRAWFORD FURN., PAYS BACK IN 11 YEARS

SCHEDULE---er=smeeenne-n- Y PRESENT YEAR: 1988 -->  CONSTRUCTIDN: 1989  --)  HODKUP YEAR: 1989
CONVERSION COST-w=o=--- ) PRESENT YEAR: $60,300  -->  ESCALATION (%/YR): 4,001 --)  HODKUP YEAK: $62.712
FINAKCING CONDITIONS---» X FINANCED: 100T  -->  INTEREST RATE: 9.50%  --»  TERM {YERRG): 15
VALUE OF PAYMENTS------ } DOWNPAYNENT: $0 --)  ANNUARL PAYMENT: $8,011  -->  PURE CASH TRANSACTION: $0
TAY CONSIDERATION------ } TAY RATE: 0% -->  DEPREC (YEARS): 5 ==Y  ACCELERATED (1=YES,0=N0I: 1
CURRENT SYSTEM--------- } PRINARY FUEL: GAS  -->  SECONDARY FUEL: = =-»  FIPING: 5TH
CONSUNPTION (MMBTU)----} PRINARY FUEL: 8.795  --)  SECONDARY FUEL: 0 -->  TOTAL ENERGY DEMAND: 6,383
GAS/OIL RATE ($/MMBTU)-) PRINARY FUEL: 3,95  --»  SECONDARY FUEL: 0.00  -->  ESCALATION {X/YEAR): 4.00%
SYSTEM EFFICIENCY (1)--) BLR/DIR. FIRED AVG.: 734 --»  FIPING LOSS: 0x  --y  TOTAL: 73%
FUEL RATE ($/HMBTU)----) PRIMARY FUEL: 3.45  --)  SECONDARY FUEL: 0.00 --»  TOTAL: 3.45
CURRENT OLM EXPENSE----> ANRUAL (%12 8.000  -->  RATE ($/WMBTU): 1.2 --}  ESCALATIOR (%/YEAR): 1,007
BOILER ANMUAL REPLACEMENY COST: $820 198%-2008
| CURRENT SYSTEM ---------- I DISTRICT HEATING CONVERSION --------- [ I#=----% COMPARISON--------~ | e PAYBACK----m~-m---- 1
FUEL OLD ENEKGY  ENERGY  ENERGY  ENEREY ANORTIIATION TGTAL  ENERGY  TAX T0TAL CUMULATIVE  UNPAID
YEAR RATE RATE RATE COSTS RATE EB5TS  PRINC. INTEREST COSTS  SAVINGS EFFECTS  SAVINGS  SAVINGS PRINCIPAL YEAR
($/HMBTU) ($/MNBTU) ($/MMBTU) (%) {$/HNBTU} (4 %) ($} (51 ($) 3] 1] (% {s)
1989 3.6b 1.43 7.09 45,240 $5.97 M,873 2,053 3,938 52,484 187 5,83t 1,390 (1,393 60,659 1989 .
1990 3.89 1.4% 1,38 AT $7.51 47,940 2,248 5,763 55,951 {8281  B,133 (684 {2,078) 58,410 1990 .
1991 6.13 1.54 7.67 48,93 fo.1% 39,504 2,462 3,949 47,516 5,438 3,704 3,151 3,074 535,948 1991,
1992 6.37 1.60 1.7 50,878 $4.34 40,490 2,69 3,35 48,501 10,388 3,239 5,616 8,689 53,252 1992 ,
1993 6.63 1.6 B.28 32,838 $6.30 41,524 2,932 3,099 4%,535 11,3134 2,738 6,081 14,770 50,300 1993 .
199 6.89 1.72 g.61 54,945 $6.67 42,607 3,233 t,778 50,618 12,358 (3,032 1L,H3 16,083 47,087 1994,
1993 1.17 .78 8.93 537,136 $6.85 43,742 3,540 L4711 51,733 13, I (3,56%9) 1,814 17,899 43,328 1993 .
1998 7.45 1.84 9.29 59,307 $7.04 44,930 3,876 4,135 52,941 14,376 {4,096) 2,269 20,168 19,852 1996 .
1997 .1 1.91 9.66  &1,68% $7.23 4,173 4,244 3,767 54,186 15,494 (4,6%1) 2,192 22,960 35,407 1997 ,
1998 g8.0b 1.98 10,04 54,093 $7.44 47,477 4,647 3,368 55,488 15,618 (5,302) 3,303 26,265 30,760 1998 .

1999 8.38 2,06 10.44 455,049 $7.63 48,840 3,08¢ 2,822 56,832 {7,BO% (5,933 3,843 30,108 25,471 1999 s
2000 8.712 2,14 10.86 49,331 $7.87 50,246 3,972 2,439 58,277 19,063 {6,630 4,403 34,512 20,099 2000 .
2001 9.07 22 1y 1,om $8.11 51,758 6,102 1,909 5%,78% 20,319 (7,364) 4,944 39,456 13,997 2001 .
2002 9.43 2,30 1873 74,886 $6.35 53,317 6,581 1,330 61,328 21,569  {8,096! 3,462 44,918 1,318 2002 .

2003 9.81 2.39 12,20 77,887 $8.41 G4 %47 1,316 895 62,958 22,940 (8,8981 £.031 50,949 0 2003 .

2008 10,20 2.48 12,68 BO,932 $8.87 36,831 0 ¢ 56,631 24,301 (%,7200 14,581 65,330 0 2008 ,

2003 10.61 2,37 13,18 84,144 $9.15  B,431 0 ¢ 38,431 25,714 (10,285 15,428 80,958 0 2005 .

2008 .03 2,67 13.70 87,444 $9.48 60,290 0 ¢ 80,290 27,174 (10,8700 16,305 97,262 v 2006 ,

2007 11.47 .n 4.4 30,912 $9.73 62,233 0 0 62,233 28,680 (11,4720 17,208 114,470 0 2007 .

2008 11,93 2.88  14.81 94,332 $10.06  &d,280 0 0 &4,281 30,291 (tZ,a08b 18,175 112,443 0 2008
45 PAYBACK OCCURS IN YEAR 1999 {CUMULATIVE SAVINGS EXCEEDS UNPALD PRINCIFAL)

FIRST YEAR OF CONTINUEDR ANNUAL POSITIVE CASH FLOW 1991



JAMESTOWN INDUSTRIAL CORKIDOR DISTRICT HEATING

CRAWFORD FU

SCHEDULE
CONVERSION COST
FINANCING COMDITIONS---3
VALUE OF PAYMENTS
ThY CONSIDERATION
CURRENT SYSTEN
CONSUMPTION (MMBTU)----)
GAS/QIL RATE [$/MMBTU}-)
SYSTEM EFFICIENCY (%)-->
FUEL RATE ($/MNBTUI----)
CURRENT QLM EXPENSE----)

RN.

PRESENT YEAR:
PRESENT YEAR:
1 FINANCED:
DOWNPAYMENT:
TAY RATE:
PRINARY FUEL:
PRIMARY FUEL:
PRIMARY FUEL:

BLR/DIR. FIRED AVG.:

PRINARY FUEL:
ANNUAL i$)¢

(W/0 DF)

STOMER

HOOKUP YEAR:

HOOKUP YEAR:

TERM (YEARS!):

FURE CASH TRANSACTION:
ACCELERATED L1=YES,0=ND
PLPFING:

TOTAL ENERGY DEMAND:
ESCALATION (L/YEAR):
TOTAL:

TOTAL:

ESCALATION (X/YEAR):

):

ECONDMICS CASE mMSH

CURRENT SYSTEH

FUEL 080  ENERGY

YEAR RATE RATE RATE
(§/MNBTU) ($/MHBTID ($7MHBTU)

1989 6,13 2.5 8.66
1990 6.37 2.b2 8.9%
1991 b.63 2.12 9.35
1992 6.89 2.82 9.1
1993 1.17 2.92  10.09
1994 1.4b 3,03 10.49
19935 1.15 .18 10,89
1994 8.06 L 132
1997 8,39 3.3 1Ln
1998 8.712 350 12.22
1999 9.07 3.3 12,70
2000 9.43 . 1320
2001 9.91 Lt 1Ln
2002 10,20 4,06 102
2003 10,41 .2 14.82
2004 11,04 .31 154
2005 11.48 .54 14,02
2006 11.94 4,71 16,43
2000 1.4 4.8 11.30
008 12,91 .08 1w

Y

CIRGT YEAR-OC. CONTAMUER. ANNUAL DAS]TYUE _FAGH FI AU

......... II--------_
ENERGY  ENERGY
[OSTS  RATE
() {$/HMBTL)
I $6.97
32,505 $6.72
33,807 $6.08
35,109 $7.04
36,480 47,21
31,930 $.39
39,377 $1.58
0,933 $7.78
2,50  $.99
44,188 48.20
15,920 $8.43
032 8847
9,613 $8.92
SL,567T  $9.18
3,592 $9.45
55,726 $9.74
57,932 $10.04
80,211 $10.35
52,52  $10.68
45,058 $11.02

PAYBACK OCCURS IN YEAR

- Cu
PAYS BACK IN 2 YEARS
1988 --)  CONSTRUCTION: 1989 -
$7,300  --)  ESCALATION (1/YR}: 400 -
100% --)  INTEREST RATE: 9.501 --»
$0 =) ANNUAL PAYNENT: 8970 -
407 -->  DEPREC (YEARS): 5 -0
GAS  --)  SECONDARY FUEL: - e
5,390 --)  GECONDARY FUEL: 0 -
395  --)  SECONDARY FUEL: 0.00 -
870 --)  PIPING LOSS: o -
S.89  --)  SECONDARY FUEL: 0.00 -
8,000 -->  RATE ($/MMBTU): 2.1 -9
£620  1989-2008
DISTRICT HEATING CONVERSION -~------- I S COMPARSON-
ENERBY AMDRT17AT10N TOTAL  ENERGY  TAX
COSTS  PKINC. INTEREST  COSTS  SAVINGS  EFFECTS
($) 3 ($) (#) ($) (t)
15,203 49 721 2,173 6,108 (1,699)
24,311 m 98 25,281 6,194 (2,330}
24,875 298 72 25,884 8,932 (2,687
25, 46b 3% b8 2,436 9,643 (2,962)
26,087 357 BI2 27,057 10,396 (3,276}
26,739 19 576 27,709 11,192 {4,245)
27,4722 429 541 28,392 11,955  (4,568)
28,138 159 S01 29,108 12,79 (4,917)
28,889 Si4 456 29,859 13,671 (5,286)
29,675 543 107 30,85 14,513 (5,682)
30,499 blb 354 31,868 15,425 (4,029)
31,361 679 95 32,330 16,372 (6,431
32,263 739 230 33,233 (7,351 (s,B40)
33,207 809 181 34,177 18,380 (7,280)
34,194 B84 B¢ 35,180 19,398 (7,726)
35,227 0 0 35,227 20,49%  (8,200)
36,306 0 0 36,306 21,626  (B,650)
37,435 0 0 31,435 22,717 49,111
38,614 0 0 38,614 23,948 {9,579
39,846 0 0 39,84 25,212 {10,085
1990 (CUMULATIVE GAVINGS EXCEEDS UNPAID PRINCIPAL)

feRY

........ I 1-----_-_----
10TAL CUMULATIVE
SAVINGS  SAVINGS PR

($) (4}

3,439 3,439
4,894 8,333
5,29% 13,629
5711 19,340
6,151 25,491
5,977 31,467
5,420 37,89
5,907 44,79
7,415 92,209
7,901 60,110
8,427 68,537
8,974 77,508
9,533 67,041
10,110 97,152
10,703 107,854
12,300 120,154
12,976 133,130
13,666 148,79
14,369 161,163
15,027 176,292

UNPAID
INCIPAL
%

7,383
7,071
5,173
6,447
6,089
5,698
5,270
4,800
4,28
3,724
3,108
2,53
1,495
B84

0

(= = =

1989 .

1990 #4¢
1991 .

1992 .

1993 ,

1994 ,

1995 .

1996
1997 .
1998 .
1999 .
2000 .
2001 ,
2002 .
2003 .
2000 ,
20095 .
2006
2007 .
2008 .



J Al TO! I

SCHEDULE---------n=nnn )
CONVERSION COST
FINANCING CONDITIONS--->
VALUE OF PAYMENTS
TAX CONSIDERATION------
CURRENT SYSTEH---------
CONSUNPTION (MMBTU)---->
GAS/DIL RATE {$/MNBTU)-)
SYSTEM EFFICIENCY (X)--)
FUEL RATE ($/MNBTU)----)
CURRENT OEM EXPENSE----)

N

iTR

C IIL

D:

RII HE

DAHLSTROM PAYS BACK 1IN

PRESENT YEAR:
FRESENT YEAR:
1 FINANCED:

DOWNPAYHENT:

TAX RATE:

FRIMARY FUEL:
PRINARY FUEL:
PRINARY FUEL:
BLR/DIR. FIRED AVE:
PRINARY FUEL:

ANNUAL (4

1988
$16,000
1001
$0
401
BAS
89,622
3.42
651
5.2
15,600

-
-
--)
--)
--)
)
-
-3

CONSTRLCTIDN:
ESCALATION (Z1/YR):
INTEREST RATE:
ANNUAL PAYNENT:
DEPREC (YERRS):
SECONDARY FUEL:
SECONDARY FUEL:
SECONDARY FUEL:
PIPING LOSS:
SECONDARY FUEL:
RATE {$/MHETU):

HOOKUP YEAR:

HOOKUP YEAR:

TERM (YEARS):

PURE CASH TRANSACTION:
ACCELERATED [1=YES,(=ND):
FIPTNG:

TOTAL ENERGY DEMAND:
ESCALATION (%L/YEAR):
TOTAL:

TOTAL:

ESCALATION (1/YEAR):

L 3

CAL

1989
§16,640
13

CURRENT SYSTEM

FUEL 00  EMERGY
YEAR RATE RATE RATE
_ {$/KRBTU} ($/MNBTU) ($/MABTU}
1989 5.48 1.36 .84
1990 Lt 1.4 1.1
1991 3.9 1.44 1.37
1992 b.1b 1.49 1.63
1993 b.4] .34 1,93
1994 b.4b 1.5 8.24
1993 4.93 t.64 8.537
1994 (4! 1.69 8.%0
1997 1.50 1.74 §.24
1998 1.80 1.80 9.40
19%9 8.11 1.Bé 9.97
2000 B.43 1.2 10,35
2001 8.77 1.99 10,76
2002 9.12 2,03 UL.17
2003 9.4% .12 1L
2004 9.87 .20 12,07
2005 10,28 .42 12.48
2006 10,67 2.5 1317
2007 1110 2.5 13.48
2008 11,54 .67 142

it

FIRST YEAR OF CONTINUED ANNUAL POSITIVE CASH FLDW

ENERBY
£os578
($}

309,349
321,115
333,333
346,004
359,501
372,704
387,638
402,572
417,958
434,250
450,994
468,190
485,744
505,298
525,210
546,027
573,633
595,807
618,887
542,872

ENERGY
RATE
($/HMBTY)

$6.97
$7.51
$6.19
$h. 34
$4.50
$5.67
$4.85
$7.04
$7.23
$7.44
$7.43
$7.87
$8.11
$8.35
$8. 61
$8.87
$9.15
19. 44
$9.73
$10.06

PAYBACK OCCURS IN YEAR

ENERGY
COSTS
(%)

315,204
339,715
279,990
286,976
294,301
301,978
310,022
318,446
377,266
336,499
345,159
356,266
366,815
377,887
389, 440
401,514
414,130
127,310
141,075

$20.629
DISTRICT HEATING CONVERSION --------- I
AMORTIZATION TOTAL
PRINC, INTEREST  COSTS
(s} ($) (4
45 1,581 317,330
$97 1,529 341,900
653 1,472 282,115
NS 1,40 789,102
783 1,342 296,427
BS8 1,268 304,104
939 1,186 312,147
1,008 1,097 320,572
1,126 1,000 329,392
1,233 893 338,624
1,350 775 348,285
1,479 647 358,391
1,619 507 348,941
1,173 353 380,012
1,941 184 391,565
0 0 401,54
0 0 414,130
0 0 427,310
0 0 441,07
0 0 455,452

455,452

1991

NG CL
3 YEARS

1989 -

8001 -

9.50% -~

$2,126 -

5 -

- -

0 -0

0.00  --)

01 -

6,00 -~

Lol -

2005-2008

[ mmenmas COMPARISON-

ENERGY  TAX
SAVINGS  EFFECTS

(#) (4)
{5,855) 3,973
(18,6600 9,540
53,343 {19,351)
59,028 (21,649)
65,279 (24,177}
70,726 (27,788
77,616 (30,572
84,126 33,210)
90,692 (35,877)
97,750 (38,743}
104,834 (41,624)
111,925  (44,511)
119,909 (47,741}
127,412 (50,824}
135,771 (54,238
144,513 (57,805
159,503 63,801)
168,498 (67,399)
177,811 (71,124)
187,420  (74,968)

(CUMULATIVE SAVINGS EXCEEDS UNPAID FRINCIFAL)

1991

———————— 1 In-=---n-n-=-PAYBACK
TOTAL CUMULATIVE  UNPAID
SAVINGS  SAVINGS PRINCIPAL

(4 ($) %)
(4,008) {4,008} 14,095
(11,246) (15,254} 15,499
31,867 16,613 14,845
35,255 51,Be6 14,130
38,977 90,843 13,347
40,817 131,660 12,489
84,919 176,579 11,550
48,789 225,368 10,521
52,689 278,057 9,395
56,882 334,939 8,162
61,085 396,024  §,812
§5,208 481,312 5,333
70,022 531,338 3,71
74,482 505,797 1,9
79,410 685,207 0
86,708 771,915 0
95,702 B&7,817 0
101,099 948,716 0
106,687 1,075,402 0
112,452 1,187,353 0

198% .
1996 .

1994

1144

1992 .
1993 ,
1994 .,
1995
1996 .
1997 .
(998 .,
199¢ .
2000 .
2001 ,
2002 .
2003 .
2004 |
2003 .
2008 .
2007 .,
2008 ,

M5 _



JAMESTOWN INDUSTRIAL CORRIDOR DISTRICT HEATING

SCHEDULE-------====nees }
CONVERSION COST-------- }
FINANCING CONDITIONS---3
VALUE OF PAYNENTS------ ?
TAX CONSIDERATION------ )
CURRENT SYSTEM-----=~-- }
CONSUMPTION (MMBTU)-=--)
GAS/DIL RATE ($/MMBTUL)-)
SYSTEM EFFICIENCY (2)-->
FUEL RATE ($/MMBTU)----)
CURRENT QLM EXPENSE----)

DAHLSTROM PAYS BACK IN

FRESENT YEAR:
PRESENT YEAR:
1 FINANCED:
DOWNPAYNENT;

TAX RATE:

PRIMARY FUEL:
PRINRRY FUEL:
PRIKARY FUEL:
BLR/DIR. FIRED AVE:
PRIMARY FUEL:
ANHUAL ($):

CUSTOMER

ECONOMICS CASE MS8

{Sceaaen CURRENT SYSTEM -

FUEL 00  ENERGY

YEAR RATE RATE RATE
($/NUETUY ($/XMBTU ($/MNBTY)

1969 5.48 1.34 b.84
1990 2.7 1.40 1.10
1991 5.93 1.44 1.37
1992 b.1b 1.4% 1.63
1993 .41 1.54 1.95
1994 b.bb 1.58 8.
1995 6.93 1.64 8.57
1996 1.21 1.69 8.90
1997 7.50 1L 7.24
1998 1.80 1.80 9,40
1999 8.1 1.8 9.97
2000 8.43 .92 1035
2001 8.77 1.99 1076
2002 9.12 .05 1117
2003 7.49 2,12 1161
2004 7.87 2,20 .07
2005 10.26 .42 12.48
2006 10.67 .50 1547
2007 1110 2,38 13.48
2008 11L54 2.67 1421

17

......... lI-----.---—
ENERGY  ENERGY
£0STS RATE
($)  {$/MHBTU)
309,349 $4.97
21,145 $6.72
333,133 $6.98
346,004 $2.04
359,581 $7.21
312,708 $1.39
187,638 $7.58
402,512 $7.78
M7,958  $7.99
434,750 $8.20
450,994 $8.43
469,190  $B.47
486,784  $B.92
505,298 $9.18
525,210 $9.45
46,027 49.74
513,633 $10.04
95,807 $10.35
618,887  $10.48
682,872 $11.02

PAYBACK OCCURS IN YEAR

3T YE

cow

3 YEARS
1989 -
.00, -
9.50% -
$2,126 -
s -
S
0 -y
0.00 -
0L =)
0.00 =)
01 -0
2005- 2008
P COMFAR [SON-
ENERGY  TAI
SAVINGS  EFFECTS
(9 ($)
(5,97 4,072
16,94 (4,703}
22,115 {6,859)
27,384 (8,992)
33,191 (11,342)
. 38,163 (14,758)
4,548 117,345)
50,520 119,749
56,516 (22,207
82,970 (24,831)
89,412 127,455)
75,823 130,070)
83,090 (33,033
89,834  (35,792)
97,392 (38,883)
105,290 (42,116)
119,389 (47,758)
127,445 (50,978)
135,770 ¢54,309)
144,340 {57,738)

{CUMULATIVE SAVINGS EXCEEDS UNPAID FRINCIFAL)

1988 -->  CONSTRUCTION:
$16,000  -->  ESCALATION (%/YR):
100% -->  INTEREST RATE:
$0 -} BNNUAL PAYNENT:

201 --)  DEPREC (YEARS):

BAS  -->  SECONDARY FUEL:

59,622 -->  SECONDARY FUEL:

342 --)  SECONDARY FUEL:

850 -->  PIPING LOSS:

527 --)  SECONDARY FUEL:

15,600 -->  RATE ($/MNBTUY:
$13,840 1989-2004 $20,629
DISTAICT HEATING CONVERSION --------- i
ENERGY AMORTITATION TOTAL
COSTS  PRINC. INTEREST  COSTS

(4) () ($) (5
315,326 545 1,581 317,452
304,148 597 1,529 306,294
311,218 853 1,472 313,342
318,620 NS 1,410 320,746
326,390 783 1,382 328,515
334,581 B58 1,268 33b,667
343,090 939 1,186 345,215
352,050 1,008 1,097 354,177
361,442 1,126 1,000 363,568
3,200 1,233 893 373,405
381,502 1,350 775 383,707
392,367 1,479 847 394,493
403,655 1,619 07 405,780
M5,465 1,773 13 417,590
127,018 1,94 184 429,944
440,737 0 0 440,737
454,244 0 0 454,244
468,362 0 0 468,362
483,116 0 0 483,116
498,530 0 0 498,530

1991

ANN S1117 SH R )

KODKUP YEARs 1969
HODKUP YEAR: $16,640
TERH (YEARS): 5
PURE CASH TRANSACTION: $0
ACCELERATED (1=YES,U=ND)}: 1
PIPING: 51N
TOTAL ENERGY DEMAND: 45,254
ESCALATION (%/YEAR): 4,001
TOTAL: 451
ToTAL: 5.27
ESCALATION (%/YEAR): 1.001
-------- | J--==snsmmeePAYBACK === =mmnnmn-]
TOTAL CUMULATIVE  UNPAID
SAVINGS  SAVINGS PRINCIPAL  YEAN
() %) %)
(4,081)  (4,0B1) 16,095 1999 .
10,118 5,037 15,499 1990 .
13,130 19,167 14,845 1991 #m
16,267 35,434 14,130 1992,
19,724 55,157 13,347 1993 .
2,279 76,431 12,489 {9W4 .
25,078 104,505 11,550 1995 .
28,626 130,140 16,521 199 .
32,184 162,324 9,395 1997 .
36,013 198,338 B,182 1996 .
39,832 236,169 4,812 1999 .
43,627 81,79 5,333 2000 .
47,931 319,727 3,114 2000 .
51,916 381,683 1,941 2002 .
56,383 438,028 ¢ 2003 .
BI,174 501,200 0 2000 .
71,633 372,833 o 2005 .
76,467 54,300 ¢ 2006 .
81;463 730,763 0 2007,
86,605  B17,348 0 2008 .



iAM . TOW i

SCHEDULE-------~-----~- ¥
COMNVERSION COSY-------- y
FINANCING COMDITLDNS---}
VALUE OF PAYMENTS------ ki
TAX CONSIDERATION------ H
CURKENT SYSTEM--------- }
CONSUNPTIDN (MMBTU)----)
BRS/0IL RATE (S/8NBTUY-)
SYSTEM EFFICIENCY (2)--)
FUEL RATE ($/MMBTU)---->
CURRENT QLM EXPENSE----)

NI

TR

PRESENT YEAR:
PRESENT YERR:
1 FINANCED:

DOWNPAYNENT:

TAY RATE:

PRIMARY FUEL:
PRINARY FUEL:
PRINARY FUEL:
BLR/DIR. FIKED AVG:
PRINARY FUEL:

ANRUAL (%

. oME .

-CG.._1IC_

HODKUP YERR:

HODKUP YEAR:

TERM (YERRS):

PURE CASH YRANSACTION:
ACCELERATED (i=YES,0=ND}:

F1PING:

TOTAL ENERGY DEMAND:
ESCALATION (L/YEAR):

TOTAL:
TOTAL:

ESCALATION (%/YEAR):

SAL_ MSL

1989
$33,302

FUEL 00  ENERGY

YEAR RATE RATE RATE
(§/MNETUL (3 /HMBTU) { §/HRBTL)

1989 .70 1.53 L
1950 .92 1.56 7.48
1991 6.1 1.59 .13
1992 b.41 1.63 g.04
1993 b.bb 1.67 8.33
1994 6.93 1.70 .63
1993 1.2 1.74 8.93
19%4 1.4 1.14 9.27
1997 .18 1.83 9.62
1998 B.11 1.87 .96
1999 8.43 1.92 10,35
2000 8.17 1,96 10,73
2001 9.12 200 1l
2002 9.48 2,07 1LES
2003 9.86 2,12 11.%8
2004 10.26 2,18 12,44
2005 10.47 .59 13,2
2006 11.0% .63 13N
2007 11,34 2.1 2
2008 12,00 .18 14,78

1211

CURRENT SYSTEM ----------

ENERGY
C0sTs
$1]

53,034
54,860
56,848
58,975
81,102
43,302
45,649
47,99
70,563
73,203
75,916
78,703
81,637
B¢, 717
87,871
91,244
97,228
100,748
104,562
108,376

C. . .ID_. DI_.<1C. AE¢ ._NBG Cu
ESSEX CHEMICAL PAYS BACK 1IN & YEARS
{988 --)  CONSTRUCTION: 1989 -
$32,300  -->  ESCALATION (%/YR): 4,001 -
1001 --)  INTEREST RATE: 9.50% -
$0 =) ANNUAL PAYNENT: $4,291 )
0% -->  DEPREC (YEARS): 5 )
BAS  -->  SECONDARY FUEL: S
10,158  -->  SECONDARY FUEL: [
3.95  -->  SECONDARY FUEL: 0.60 ==}
724 -y PIPING LOSS: B -
S.48  --)  SECONDARY FUEL: 0.00  --)
5700 -->  RATE ($/MMETU): 0.78 -
5,290 1989-2004 $7,900  2065-2008
DISTRICT HEATING CONVERSION --------- ) [R—— EOMPARTSON-
ENERGY AMDRTIZATION TOTAL  ENERGY  TAX
COST5  PRINC. INTEREST  COSIS  GAVINGS  EFFECTS
(f) (#) () 3 ) (f)
51,083 1,100 3,491 55,374 1,951 2,501
55,065 1,204 3,007 59,356 (197 4,270
85,3 1,319 2,972 49,687 11,472 (578)
4,508 1,48 2,847 50,799 12,47 (1,026)
47,695 1,581 2,710 54,987 13,406 (1,457
8,99 1,732 2,560 53,231 14,382 (4,721}
50,243 1,89 2,395 54,534 15,406 (5,204)
S1,608 2,006 2,215 55,899 16,387 (5,669
53,038 2,273 2,018 57,329 17,525 (4,203
54,534 2,489 1,802 58,825 18,669  (,747)
55,100 2,726 1,55 60,391 19,817 (7,301
57,737 2,95 1,306 82,029 20,966 (7,864
59,450 3,268 1,023 83,742 22,187  {B,4s5)
b2 3,579 T2 85,533 3476 (9,109)
63,114 3,919 261,405 24,757 {9,754
65,071 0 0 45,070 26,174 {10,470)
b7, 115 0 0 A7,115 30,113 (12,045
89,251 0 0 49,251 31,497 (12,599
71,482 0 0 71,482 33,080 113,232)
73,812 9 0 73,812 38,564  {13,826)
1994  (CUMULATIVE SAVINGS EXCEEDS UNPAID PRINCIPALY

EKERGY
RATE
L5/MMB T

$6.97
$7.51
$6.19
§6.34
$4.50
$6.47
$6.85
$7.04
$2.23
$7.44
$7.6%
$7.87
18.11
$8.33
$8.41
$48.87
$9.13
£9.44
$9.75
§10.06

PAYBACK OCCURS IN YEAR

FIRST YEAR OF CONTINUED ANNUAL POSITIVE CASH FLOW

1991

e D PAYBACK--
TOTAL CUNULATIVE  UNPAID
SAVINGS  SAVINGS PRINCIPAL

($) (%) T3
172 172 32,492
219 {470 11,788
b,603 8,55 29,989
7,049 13,705 28,525
7,658 21,360 26,943
5,350 28,718 25,212
5,910 32,624 23,31b
5,427 39,051 21,240
7,031 46,082 18,964
7,631 53,713 16,477
8,229 61,938 13,751
8,811 70,749 10,76t
9,430 60,179 7,498
10,079 90,28 3,919
10,712 100,970 0
15,704 116,674 0
18,068 134,742 0
18,898 153,441 0
19,848 173,489 0
20,738 194,227 0

1989 .
1990 .
1591 .
1992 .
1993 .
1994
1995 .
1994 .
1997 .
1998 .
1999 .
2000 .
2001 .
2002 .
2003 .
2004 .
2003 .
2006
2007 .
2008 .



JAMESTOWN INDUSTRIAL

CORRIDOR DISTRILCT HEATING

CUSTOMER ECONOMICS CASE MSB

ESSEX CHEMICAL (w/0 DF) PAYS BACK IN 2 YEARSG
SCHEDULE------=--==>--- ) PRESENT YEAR: 1988 -->  CONSTRUCTTOM: 1989 -->  HOOKUP YEAR: 198%
CONVERSION COST-------- } PRESENT YEAR: $7,300 -->  ESCALATION (%/YR): 4.00% --»  HODKUP YEAR: $7,592
FINANCING CONDITIONS---> L FINANCED: 100X --»  INTEREST RATE: 9.50% --»  TERM (YERRSI: t5
VALUE OF PAYMENTS------ ki DOMNPAYMENT: $0 -->  ANNUAL PAYMENT: §970 -~y  PURE CASH TRANSACTION: $0
TAX CORSIDERATION------ } TAX RATE: 40% -->  DEPREC {YEARS): S -->  ACCELERATED {1=YES.0=ND): t
CURRENT SYSTEM----=v--- b PRIMARY FUEL: GAS  --»  SECONDARY FHEL: - ==y PIFING: 5TH
CONSUMPTION {MHBTU}----7 PRINARY FUEL: 3,964 ==} SECONDARY FUEL: ¢ ~-»  TOTAL ENERGY DEMAND: 2,862
GRS/OTL RATE (S/MMATUI-> PRIMARY FUEL: 3.95  --»  SECONDARY FUEL: 0.00  -->  ESCALATION (X/YEAR): 4.00%
CYSTEM EFFICIENCY (1)--) BLE/DIR., FIRED AVG: 2% --»  FIPING LDSS: 0 --»  T0TAL: 12%
FLEL RATE ($/NMBTUY----> PRINARY FUEL: 5.48  -->  SECONDARY FUEL: 0.00  -->  T0TAL: 5.48
CURRENT OkM EXPENSE----3 ANNUAL (%): 5,700 -~  RATE ($/MMBTU:: L.99  --;  ESCALATION (X/YEARY: 4.00%
BOILER ANNUAL REPLACEMENT COST: $5.290 1989-2004 $7,900  2005-2008
I---oomme- CURRENT SYSTEM -woewoew-- |Meeee=acas DISTRICT HEATING CONVERSION ---------1 ]-------- COMFARTSON--=-~=-- N [Eeeseasaaaca PAYBACK--=---cmnmme 1
FUEL 0kl ENERGY  ENERBY  ENERGY  EMERGY AKORTIZATION TOTAL  ENERGY  TAX TOTAL CUNULATIVE  UNPAID
YEAR RATE KATE RATE LOSTS RATE C0STS  PRINC. [INTEREST COSTS  SAVINGS EFFECTS  SAVINGS  SAVINGS PRINCIPAL YEAR
(§/MMBTU} ($/MKBTU) (E/NMBTLY  (8) ($/MMBTUY (% i$) {$) () (%) {$) i$) ) %)
1989 3.70 3.92 §.62 27,3528 $6.97 19,942 149 20,912 1,586 12,290) 4,326 4,324 7,343 198% .
1990 3.92 4.00 g.92 28,386 .72 19,237 212 698 20,206 9,130 {2,713y 5,487 9,793 1,071 1990 aet
1991 b.16 4.09 10.25  2%,331 $6.88 19,682 298 672 20,652 9,648 (2,933 5,126 15,518 6,773 1991 .
1992 &.41 .18  10.3% 30,304 $7.04 20,151 326 843 21,120 10,133 {3,168 &,017 21,338 6,447 1992 ,
1993 bbb .0 10,93  3,2m $7.20 20,042 357 612 1,612 10,635 (3,311 b,29% 21,830 b, 089 1993 .
1994 6.93 .17 1,30 32,33 $.39  U,157 394 378 22,127 1,179 (4,240} 5,969 1,79 3,498 1994 ,
19935 1.2 4.47 11.68 33,423 $7.38 21,698 429 941 22,668 14,725 {4,478) b,282 40,060 5,270 1995 .
1998 71.49 4,58 12,07 4,540 $7.78 22,245 4469 o0 3,23 12,275 (4,710} 6,399 46,674 4,800 1994 .
1997 1.79 4,68 12.47 35,684 $7.9% 22,899 514 436 23,829 12,826 {4,948} 6,908 53,184 4,288 1997 .
1998 B.t1 4,80  12.91 36,984 $8.20 23,481 363 407 24,451 13,463 (3,722) 1 60,854 3,724 1998 .
1999 B.43 4.92  13.35 38,20 $8.43 4,132 616 I8 25,102 14,071 (5,487} 7,614 68,468 3,108 199% .
2000 8.77 .04 3.8 39,520 $8.47 24,814 675 295 25,704 14,705 (3,764} 1,871 76,440 2,433 2000 .
2001 .12 .47 14,29 40,893 $8.92 23,378 139 231 26,498 15,363 (6,054} B,342 84,781 1,455 2001
2002 9.48 .30 14,78 42,29 $9.18 26,215 B0 161 27,245 16,020 (6,344) B,707 93,488 886 2002 .
2003 .86 .44 15,30 43,784 $9.45 27,057 886 a4 28,026 16,737 (6,637 §,100 102,368 v 2003 .
2004 10.26 5,98 13.8%¢  45,3%% 1974 27,B74 0 0 27,874 17,456 (6,982) 10,473 113,062 ] 2004 .
2005 10.87 b.64 17.31 49,542 31004 28,728 ] 0 28,728 20,814 (B,326) 12,489 25,350 0 2005 .
2008 .09 6,79 17.88 51,173 #$10.3% 29,621 0 0 29,621 21,533 (8,621 12,932 138,482 0 2006 .
2007 11.54 6.9  18.50 52,948 $10.68 30,334 0 0 30,954 22,7M4 (8,938) 13,437 131,919 0 2007 .
2008 12.00 112 1912 54,722 §10.02 0 3G9 0 0 3,57 20, (3,277 13,916 145,835 0 2008 .
s#+  PAYBACK OCCURS IN YEAR 199¢  (CUMULATIVE SAVINGS EXCEEDS BNPAID PRINCIPALI

SUQST YTUUF COKTeD AN eDSITAMT CASH [0 *"99



iAM [0k

SCHEDULE--—----~==-==-- ;
CONVERSION COST
FINANCING CONDITIDNS---}
VALUE OF PAYNENTS------
TAX CONSIDERATION------ }
CURKENT SYSTEM--------- }
CONSUMPTION (MMBTU)----3
BRS/DIL RATE (S/MNBTU)-)
SYSTEM EFFICIENCY (X)--)
FUEL RATE ($/WMBTUI---->
CURRENT QLM EXPENSE----3

I

NI

ESSEX CHEMICAL PAYS BACK IN

TR. .

PRESENT YEAR:
PRESENT YERR:
L FINANCED:

DOWNPAYNENT:

TAY RATE:

PRINARY FUEL:
PRINARY FUEL:
PRINARY FUEL:
BLR/DIR. FIRED AVG:
PRIMARY FUEL:

ANKUAL ($

Cl

1588
$32,300

100%

50

407

GAS
10,158

3.95

2

5.48
9,700

5,290

DL

D

-
-
--)
=)
--)
=)
--)
-+
-
--)
--}

1989-2004

e CURRENT SYSTEM ----------

FUEL 00 ENERGY  EMERGY

YEAR RATE RATE RATE £osts

($/MNETU (3 /MMBTUN (S/MMBTL)  (6)

1989 3.70 1.53 123 53,034
19%0 5.92 1.56 7.48 34,868
1991 b.16 1.59 7,715 36,848
1992 b.41 1.63 g.04 30,975
1993 b.6b 1.67 8.33 41,102
1994 6.93 1.70 B.63 83,302
1993 1.21 1.74 B.95 45,649
1994 7.49 1.74 9.2 47,9%
1997 1.71% 1.83 9.42 70,543
1998 B.11 1.87 9.96 73,203
1999 8.43 1.92 10,33 75,%16
2000 8.17 1.96 10,73 78,703
2001 9.12 .00 1LY 81,637
2002 9.48 2,07 1LES B4,
2003 9.86 2.12 11,98  B7,B71
2004 10.26 2,18 124 91,244
2005 10.47 2.59 1326 97,228
2006 11,09 2.6 13.74 100,748
2007 11,54 2,72 1426 104,542
2008 12,00 2.78 14,78 |0B,376

1231

ENERGY
RATE
($/MMBTUY

$6.97
$7.51
$6.19
§6.34
$6.50
$6.47
$6.85
$7.04
$2.23
$7.44
$7.45
$1.87
18.11
$8.35
$8.41
$4.87
$9.135
$9.44
$9.75
§10.06

PAYBACK OCCURS IN YEAR

FIRST YEAR OF CONTINUED AHNUAL POSITIVE CASH FLOW

DISTRICT HEATING CONVERSION

ENERGY
CO5T5
i$)

51,083
55,065
45,37
46,508
47,695
48,940
50,243
51,608
53,038
54,534
55,100
57,737
59,450
b1,241
63,114
85,071
87,115
89,251
71,482
73,812

1994

ANDRT
PRINC.
%

1,100
1,204
1,319
444
{,581
1,732
1,89
2,076
2,273
2,489
2,726
2,985
3,268
3,579
3,919

0

0
0
]
¢

I..t1C. AE¢ ..NG Cu
& YEARS
CONSTRUCT10N: 1989 -
ESCALATION (1/¥R): 4,007 --)
INTEREST RATE: 9501 -
ANNUAL PAYNENT: $4,290  --)
DEPREC (YEARS): 5 -
SECONDARY FUEL: - -y
SECONDARY FUEL: R
SECONDARY FUEL: 0.00 =}
PIPING LOSS: o -
SECONDARY FUEL: 6.00 -
RATE ($/WMETU): 0.78 -
$7,900  2005-2008

--------- 1 I--------COMPARTSON-
178T10M TOTAL  ENERGY  TAX

INTEREST  COSTS  GAVINGS  EFFECTS
(1) () () ($4

3,091 55,374 1,951 2,511

3,087 59,35 (97 8,270

2,972 49,667 11,472 (578)

2,847 50,799 42,467 {1,026

2,710 51,987 13,406 {1,457

2,560 53,231 14,362 (4,721}

2,395 54,534 15,406  (5,204)

2,215 55,899 16,387 (5,669

2,018 57,329 17,525  (b,203)

1,802 58,825 18,68  (b,747)

1,565 40,391 19,807 (7,301)

1,306 82,029 20,966  (7,864)

1,023 3,742 22,187 (B,445)

T2 65,533 23476 (9,109)

372 61,405 24,757 (9,754)

0 85,07 26,174 (10,470)

0 T,15 30,113 (12,045)

0 89,251 31,497 (12,599

0 71,482 33,080 (13,232)

0 73,812 34,564 {13,826

{CUMULATIVE SAVINGS EXCEEDS UNPALD PRINCIPAL)

1991

....ME . _CC.._11C_. -Aac._
HODKUP YEAR: 1999
HOOKUP YEAR: $33,592
TERH (YEARS): 15
PURE CASH TRANSACTION: $0
ACCELERATED (1=YES,0=NO}: 1
FIPING: STN
TOTAL ENERGY DEMAND: 7,334
ESCALATION (L/YEAR): 1,001
TOTAL: 7
TOTAL: 5.48
ESCALATION (%/YEAR): 4.001
-------- ] J-==-=-=n=-=-PAYBACK--------=---]
TOTAL CUMULATIVE  UNPAID
SAVINGS SAVINGS PRINCIPAL  YEAR
($) 1 (#)
172 172 32,492 1989 .
(219 (47) 31,288 1990 .
b,b03 5,356 29,99 {991 .
7,449 13,705 20,525 1992 .
7,658 21,364 26,943 1993,
5,350 26,714 25,212 1994 #n
5,910 32,624 23,316 1999 .
5,427 39,051 21,240 199 ,
7,031 44,082 18,966 1997 .
7,631 53,713 18,477 1998 .
8,225 1,938 13,751 1999 .
B,BL1 70,749 10,7eh 2000 .
9,430 60,179 7,498 2001 .
10,079 99,258 3,919 2002 .
10,712 100,970 0 2003 .
15,704 116,474 0 2008 .
18,068 134,742 0 2005 .
18,898 153,441 0 2006 .
19,848 173,489 0 2007 .
20,738 194,207 0 2008 .

"5



JAresTOwWN INvusTR1IRL LunRIbDuk DisiRIvt HEALYING ~ CUSIOMER ECUNUMIUYS CASE MSZ

HOPES WINDOWS PAYS BACK IN »%##YEARS
SCHEDULE == === nm=-mmen Y PRESENT YEAR: 1988  -->  CONSTRUCTION: 1989 ~-)  HODKUP YEAR: 1989
CONVERSTON CST-------- > PRESENT YEAR: $31,000  -->  ESCALATION (%/YR): 4,000  --)  HOOKUP YEAR: $32,240
FINANCING CONDITIONS---) % FINANCED: 100%  -->  INTEREST RATE: 9.501 -}  TERM (YEARS): 15
YALUE OF PAYNENTS------ > DOMNPAYMENT: 30 --)  ANNUAL PAYNENT: $4,118  -->  PURE CASH TRANSACTION: $0
TAX CONSIDERATION------ > TAX RATE: 401 -->  DEPREC (YEARS): §  --)  ACCELERATED {1=YES,0=NO): 1
CURRENT SYSTEN-------~- »  PRINARY FUEL: 65 --)  SECONDARY FUEL: - - PIPING: STN
CONSUMPTION (MMBTUI---->  PRIMARY FUEL: 40,238 -->  SECONDARY FUEL: 0 -->  TOTAL ENERGY DEMAND: 32,110
GAS/0IL RATE ($/MMBTUI->  PRIMARY FUEL: 3.1 --)  SECONDARY FUEL: 0,00  --y  ESCALATION (L/YEAR): 4.00%
SYSTEN EFFICIENCY (1)-->  BLR/DIR. FIRED AVE: 80X -->  PIPING LOSS: o - TOTAL: aox
FUEL RATE ($/MMBTUI----)  PRIMARY FUEL: 440 -->  SECONDARY FUEL: 0.00 --)  TOTAL: 4.40
CURRENT ObM EXPENSE---->  ANNUAL ($): 18,700 -~}  RATE ($/MMBTU): 0.98  --)  ESCALATION (L/YEAR): 4,001
BOILER ANNUAL REPLACENENT COST: $4,090 1989-1998 $4,100 1999-2008
| (— CURRENT SYSTEM ~-n----n-n 1f-mmmmmmem DISTRICT HEATING CONVERSION =--~-~--- | RS CERER COMPARTSON=-==----= ) PR PAYBACY----------~ !
FUEL 00 ENERGY  ENERGY  ENERGY  EWERGY AMORT I 2ATION TOTAL  ENERGY  TAX TOTAL CUNULATIVE  UNPAID
YEAR  RATE  RATE  RATE  COSTS RATE  COSTS  PRINC. INTEREST  COSTS SGAVINGS EFFECTS SAVINGS SAVINGS PRINCIPAL  YEAR
($/WNBTUD (5/NMBTU (S/NNBTUD (8} (S/MMBTUY () ($) (%) ($) ($) ($1 ($) i) (%)
1989 4.57 074 S5.31 170,420 $6.97 223,853 1,096 3,083 227,772 (53,233} 24,453 (32,B9%)  (32,B9%) 31,184 1989 .
1996 476 0.76 5.5 177,163 $7.51 241,087 1,156 2,963 245,206 (63,924) 29,592 (38,451 (71,3500 30,028 1990 .
1991 4.95  0.79 574 184,227 $6.19 198,647 1,266 2,853 202,785 (14,4400 9,625  (B,933) (B0,283) 28,763 1991 .
1992 S.1¢  0.81  S5.95 190,970  $4.3¢ 203,624 1,386 2,732 207,743 (12,65%) 9,863  (7,910) (88,193) 2,317 1992,
1993 5.35  0.84  6.19 198,677  $6.50 208,822 1,518 2,601 212,980 (10,1430 7,806  (6,457) (94,8500 29,859 1993 .
1994 5.5  0.87  &.43 206,383 #b.67 204,269 1,662 2,457 218,387  (7,886) 4,137  (7,867) (102,517} 24,197 1994,
1995  5.7%  0.90 - .69 204,732 $6.85 219,976 1,820 2,299 224,095 (5,284 3,017  (5,386) (108,863) 22,377 1995 .

1994 6.02 0.93 6.93 223,080 $7.04 225,933 1,993 2,126 230,072 (2,870} 2,000 (4,997 (113,853 20,383 1996 .
1997 6.2 0.9 .22 231,730 $7.23 232,212 2,182 1,937 236,330 (462 §39 (3,621 117,478 18,203 1997 .
19%8 b.31 0.99 .50 240,741 $7.84 218,783 2,389 1,72% 242,881 1,978 9% 12,2400 (119,714 15,814 £998 .

1999 .77 1.03  7.80 250,384  $7.85 245,607 2,616 1,502 249,736 4,766 (1,306)  (63B) (120,374) 13,198 1999 .
2000  7.04  1.06  B.10 260,017  $7.87 252,788 2,865 1,254 256,907 7,228  (2,3%0) 720 119,658 10,333 2000 .
2000 7.32 1,40 8.42 270,292 $8.11 260,288 3,137 982 264,407 10,004 (3,609 2,276 (LT, 3ID 7,1% 2001 .
2002 7.6 1,14 B.75 200,889 $6.35 268,130 3,435 684 272,248 12,758 (4,830) 3,80 (113,87 3,761 2002 .
2003 7.9 1.18  9.10 292,127 $8.61 276,327 3,7sl 357 280,446 15,800 (6,771 5,504 (108,063 6 2003 .
2000 8,26 1.22 9.4 303,686  $8.87 284,894 0 0 284,894 (8,792 (7,517) 11,275 (%5,768) o 2004 .
2005 8.5  1.26  9.82 315,246  $9.15 293,848 0 0 293,846 21,400  (B,5401 12,840  (B3,948) 0 2005 .
2006 891 130 10,22 328,090 $9.44 303,198 0 0 303,198 24,892 (9,951 14,935 (69,012} 0 2006 .
000 9.2 1,36 10,42 340,934 $9.75 312,96 0 0 312,96 27,98  {11,187) 16,781 (52,231 0 2007 .
2000 9.63  1.40 1104 354,420 $10.06 323,186 0 0 323,166 31,254 (12,5020 18,752 (33,479 o 2008 .

#+  PAYBACK OCCURS IN YEAR 3000  (CUMULATIVE SAVINGS EXCEEDS UNPAID FRINCIPAL)

FIRST YEAR OF CONTINUED ANNUAL POSITIVE CASH FLOW 2000



JAMESTOWN

HOFES WINDO

SCHEDULE--------=--~-~~- }
CONVERSION COST-------- )
FINANCING CONDITIONS---)
VALUE OF PAYMENTS------ )
TAY CONSIDERATION------ ¥
CURRENT SYSTEM--------- )
CONSURPTION (MMBTU}-~--)
BR5/0IL RATE ($/MMBTU}-)
SYSTEN EFFICIENCY (X)-->
FUEL RATE ($/MMBTUI----)
CURRENT OLN EXPENSE----)

WS (W/0 DF)
PRESENT YEAR:
PRESENT YEAR:

1 FIMANCED:
DOWNPAYMENT:

Tal RATE:

FRIMARY FUEL:
PRINARY FUEL:
PRINARY FUEL:
BLR/DIR. FIRED AVG:
PRINARY FUEL:
ANKUAL {$):

FAYS BACK 1IN

1988
$16,000
1007
$0
407
BAS
14,364
3.51
851
5.36
18,700

=)
--)
-
-=)
-3
=)
-+

CONSTRUCTION:
ESCALATION (%/YR):
INTEREST RATE:
ANNUAL PAYMENT:
DEPREC (YEARSI:
SECONDARY FUEL:
SECONDARY FUEL:
SECONDARY FUEL:

INDUSTRIAL CORRIDOR DISTRICT HEATING

CURRENT SYSTEM

FUEL DL0  ENERGY

YERR RATE RATE RATE
($/MMBTU) ($/HMBTL) ($/NMBTU)

1989 3.58 2,51 8.09
1950 5.80 2,39 8.3¢
1991 5.03 2.58 8.7
1992 b.28 2,717 9.03
1993 5.53 2.84 2.3¢
1994 6.79 2.96 9.73
1993 7.06 3.06  f0.12
1996 7.34 L6 10,50
1997 7.64 27 10.91
1998 7.94 .38 1133
1999 8.26 L3 1T
2000 8.3% .63 1,22
2001 8.3 31 12,48
2002 9.2¢ 3.8 13.18
2003 7.6 .03 13,69
2004 10,05 4,17 t4.z22
2005 10,45 432 1.m
2006 10,87 £.47 13N
007 1L .63 15.93
LV I S 4,80 16.3%

11

CLEQT YEAR-AL. CONTMUCR ANNHASISBQG T[4 FAGH LA

......... “....-.._-__-
ENERGY  ENERGY
£0sTS RATE
() [$/MHBTU
75,954 $6.97
78,772 $5.72
81,778 $5.88
84,972 $7.04
88,166  $7.21
91,548 47,39
95,024 £7.58
98,504 $7.78
102,445 4799
106,391  $8.20
110,40  $B.43
114,760 $8.67
119,083 48.92
123,780 49.18
128,571 19.45
133,549 $9.74
138,716 $10.08
(44,011 $10.33
149,613 $10.68
155,531 $11.02

FAYBACK OTCURS IN YEAR

DISTRICT

ENERGY

CosTS
(%)

85,457
63,140
b4, 604
b6, 140
47,753
49,445
71,220
73,080
75,030
77,072
79,210
Bi, 449
83,792
86,244
88,808
91,490
94,294
97,224
100,297
103,487

1991

-y PIPING LOSS:
-->  SECONDARY FUEL:
-} RATE (S/MABTU):
1989-1998 $4,100
HEATING CONVERSION --------- I
AMORTIZATION TOTAL
PRINC. INTEREST  COSTS
$) (%) ()
S5 1,581 47,582
597 1,529 45,264
853 1,472 46,729
7S 1,410 48,268
783 1,342 49,879
858 1,268 71,571
939 1,186 73,14
1,028 1,097 75,208
1,126 1,000 77,155
1,233 893 79,197
1,350 775 81,33
1,479 847 81,975
1,619 507 85,918
1,173 153 88,169
1,941 180 90,934
0 D 91,490
0 0 94,294
0 0 97,2
0 0 100,287
0 0 103,487

(CUMULATIVE SAVINGS EXCEEDS UNPALD FRINCIFAL)

1ocq

- CUSTOMER ECONOMICS CASE MSS
3 YEARS
1989 =) HOOKUP YEAR: 1989
4,000 --3  HAOKUP YEGR: $1b,640
9,507 -->  TERN (YEARS): 5
$2,126  --)  PURE CASH TRANSACTION: $0
§  --;  ACCELERATED (1=YES.0=ND): 1
- -y PIPING: 5TA
0 -->  TOTAL ENERGY DEMAND: 9,394
0.00  -->  ESCALATION (%/YEAR): 4,001
o -y TgTAL: 85
0.00 - TOTAL: 5.36
1.99  --3  ESCALATION (X/VEAR): 1,001
1999-2008
J-nmmmnee COMPARTSON-=-- -~~~ ) PR — PAYBACK--------~=-~ I
ENERGY  TAX TOTAL CUMULATIVE  UNPAID
SAVINGS EFFECTS GAVINGS SAVINGS PRINCIPAL  YEAR
() ($) ($) i#) ($)
10,497 (2,58 5,804 5,804 15,095 1989 .
15,632 (4,171 9,329 15,133 15,499 1990 ,
17,175 (4,883) 10,186 25,299 14,845 1991 ama
16,832 (5,570 11,135 36,430 14,130 1992 .
0,43 (65,2310 12,057 48,491 13,347 (993 .
22,103 48,3300 11,683 50,134 12,489 1994 ,
23,804 {9,047+ 12,631 72,76 11,550 1995,
25,514 (9,767) 13,621 Bs,387 10,521 1996 .
27,416 110,566 14,720 101,810 9,395 1897 .
29,319 (L1,371) 15,823 116,933 8,162 1998 .
3,230 112,182 16,922 133,856 b,B12 1999 .
33,312 {13,068) 18,120 151,976 5,333 2000 .
35,290 413,91 19,251 171,22 3,118 2001 .
37,53 (14,8730 20,531 191,764 1,94t 2002 .
39,762 415,831 21,805 213,570 0 2003 .
42,059 116,824) 25,2% 238,805 0 2008 .
WA U17,789) 26,653 265,459 0 2005 .
4,846  (18,738) 28,108 293,567 0 2006 .
49,326 (19,7300 29,596 323,162 0 2007 .
52,044 (20,818) 31,727 354,389 6 2008 .



JASTLwi

JMSTOWN METAL MFG PAY BACK

SCHEQULE-----------=-~-- }
CONVERSION CQST----v--- Y
FINANCINE CONDITIONS---)
VALUE OF PAYMENTS------ }
ThY CONSIDERATION------ }
CURRENT SYSTEN--w--e-—- }
CONSUMPTION (MMBTUY----3
GAS/BIL RATE ($/MMBTI)-)
SYSTEM EFFICIERCY (X)--)
FUEL RATE ($/MRBTU}----}
CURRENT OLM EXPENSE----}

PRESENT YEAR:
PRESENT VEAR:
1 FINANCED:
DOWNPAYMENT:

TA% RATE:

PRINARY FUEL:
PRI®ARY FUEL:
PRINARY FUEL:
BLR/DIR. FIRED AVG:
PRINARY FUEL:

RNNUAL (4

1]

CURRENT SYSTEM -

FUEL O D  ENERBY

YEAR RATE RATE RATE

{$/MMBTLY (B/NNBTU) ($/NHBTLN
1989 8.3 .34 .83
19%0 6.56 2.61 9.17
1991 5.82 2.87 9.4%
1992 1.09 2,13 9.8¢
1993 1.38 2,82 1.0
1994 1,87 .90 1.3
1995 7.98 .98 10.96
1994 8.30 P2 N | W3
1997 8.463 3,00 11.43
1998 .98 3.0 12,07
1999 3.3 3.8 12.52
2000 3.74 .28 12,99
2000 10,10 3.8 13.4B
2002 10.50 3.49 13,99
2003 10.92 380 14,32
2006 11,36 15
2005 11.81 J.88  15.69
006 12,28 4.00  la.28
2007 12,78 4,13 1891
000 13.29 27 11.96

(23]

ENERGY
C0sTS
£]]

107,086
110,958
114,830
119,065
123,424
127,698
132,817
135,587
140,649
145,993
151,438
157,125
163,054
169,225
175,638
182,293
189,790
196,929
204,552
212,417

ENERGY
RATE
{$/nMBT)

$6.97
$1.31
$6.19
$6.34
$6.30
$6.47
$6.85
$7.04
$7.23
$1.44
$7.43
$7.87
$8. 11
$8. 35
18.461
$0.87
19.13
$9.4¢
$9.75
$10.06

ThoeoSThuimbl cunRIvurt DialTRlu

HErni1 INL - CuoiOMcn ECunmdMiuso Choe MSo
IN 1 YEARS
1988 -->  CONSTRUCTIDN: 1989  -->  HODKUP YEAR: 1989
$10,300 - ESCALATIDN (L/YR): 4,001 --» HOOKUP YEAR: $10, 112
f00%  -->  INTEREST RATE: 9.50% --7»  TERM (YEARS): 15
$0 -} ANNUAL PAYMENT: $1,368 -3 PURE CASH TRANSACT]ON: $0
0% -->  DEPREC (YEARS): S --)  ACCELERATED (L=YES,0=ND): 1
GAS  -->  SECONDARY FUEL: -~ ==)  FPIPING: 1L
1B,556  --»  SECONDARY FUEL: ¢ -->  TOTAL ENERGY DEMAND: 12,100
3,95  --»  SECOMDARY FUEL: 0.00  -->  ESCALATION (%/YEAR}: 4,001,
43%  --Y  PIPINB LDSS: 0% -->  TO0TAL: 651
5.06 el SECONDARY FUER: 0.00 --) TOTAL: 4.0b
19,200 -->  RATE ($/¥MBTU}: 1,39 == ESCALATION (%/YEAR): 4.001
$10,770 1989-1993 $8,%00 19946-2004 $9,500  2005-2008
DISTRICT HEATING CONVERSION -==-mv-vun ] 1---=e-n- COMPARISON---+=---- I Jmemmmemmme PAYBACK-----~---~~- !
ERERGY ARDRTIZATIOR TOTAL  ENERGY  TaX TOTAL CUMULATIVE  UKPAID
COSTS  PRINC. INTEREST COSTS  SAVINGS EFFECTS  SAVINGS  SAVINGS PRINCIFAL YEAR
(%) 4 (5} (4} $1] (%} ($) £1] ($)
B4,27% 351 1,618 B5,448 22,807 (8,073)  13,34b 13,366 10,381 1989 #en
90,B84% 304 %84 92,247 20,10%  {s,70T0 12,033 25,399 9,977 1990 .
74,854 ) Y8 76,232 39,96 (14,708 23,890 49,289 9,557 1991 .
76,732 451 908 78,100 42,333 (15,470} 25,295 74,584 9,09 1992 .
78,690 S04 844 BO,05% 44,731 {1h,847) 26,716 101,300 8,392 1993 .,
80,743 552 816 82,111 47,155 (18,536) 27,250 128,551  B,040 1994 .
82,894 605 Ted  B4,262 49,723 19,5840 28,171 157,322 7,473 1995
B3, 146 b4? 706 86,504 50,441 (19,8940 29,17% 184,501 4,773 1995 .
87,504 723 643 BB,B73 53,165 (21,008) 30,768 217,288 6,048 1997 .
89,973 794 575 91,341 54,020 (22,178) 32,474 249,782 5,254 1998
92,556 869 499 93,924 58,882 123,353) 34,140 283,922 4,385 1999 .
95,258 952 H7 96,627 61,867 (24,5800 35,918 319,801 3,433 2000 .
98,084 1,042 6 99,453 64,970 (25,857 37,744 357,565 2,391 2001 .
101,039 1,141 227 102,408 4B,1B6  (27,18%y 39,634 347,219 1,250 2002 ,
104,128 1,250 119 105,497 71,510 (28,556} 41,585  438,80¢ 0 2003 .
107,357 0 0 107,337 74,936 (29,9750 44,962 4B3,76S 0 2008 .
110,730 0 9 10,736 79,040 (31,624) 47,436 531,202 0 2005
114,254 0 0 104,254 82,675 (33,0700 49,605 580,807 0 2006
117,935 0 0 117,935 Be,B17 (34,847 51,970 832,777 0 2007 .
121,77% 0 o 12,779 70,638 (34,255 54,383 b87,160 O 2008 .
1989 (CUMULATIVE SAVINGS EXCEEDS UNPAID PRINCIPAL)

FIRST YEAR OF CONTINUED ANNUAL FOSITIVE CASH FLOW

PAYBACK OCCURS IN YEAR

1989



JAMESTOWN INDUSTRIAL CORRIDOR DISTRICT HEATING

JMSTOWN METAL MFG PAY BACK IN

SCHEDULE----=--===----- }
CONVERSION CO5T----=-v- b
FINANCING CONDITIONS--->
VALUE OF PAYMENTS------ )
TAX CONSIDERATION---~~- }
CURKENT SYSTEN--------- )
CONSUMPTIDN (MMBTU}----)
GAS/GIL RATE ($/MMBTUY-)
SYSTEM EFFICIENCY €1)--)
FUEL RATE ($/MMBIU) ---=)
CURRENT OkN EXPENSE----3

PRESENT YEAR:
PRESENT YEAR:
1 FINANCED:
DOWNPAYNENT:
TAX RATE:
PRIMARY FUEL:
PRIMARY FUEL:
PRIMARY FUEL:

BLR/DIR. FIRED AVE:

PRINARY FUEL:
ANHUAL (8} :

CUSTOMER

ECONOMICS CASE ™MSB8

I_ -

FUEL OLD  ENERBY
YEAR RATE RATE RATE
($/HMBTUY LS /HMBTU) ($/7HNETLD
1989 6.31 2.3 B.83
19%0 6.36 2,61 9.17
1991 6.82 2,67 %.49
1992 7.09 2.73 9.84
1993 .38 - 2.82 10,20
1994 1.67 2,90 10,%7
19935 1.98 2,98 10.%%
1996 .30 2.9 1L
1997 B.53 3.00  11.43
1998 8.98 .09 12,07
1999 .34 g 1232
2000 .1 w19
2001 10.10 3,38 13.48
2000 10,50 L 1L
003 10.92 .60 14,82
2004 11.36 L 13.07
2005 11,81 3.8 15.49
2006 12.28 .00 1b6.28
2007 12.78 4,13 1891
0o 13.2% £.21  17.3%
the

S5 YET TT LONM=9 AWM RSITIME-PAGH R

-~ CURRENT SYSTEM -

_________ II------_-_
ENERBY  ENERGY
COSTS  RATE
($)  ($/NMBTL)
107,086 $6.97
110,958  $6.72
114,830  $5.88
119,065  $7.04
125,420 $1.2
121,898 $1.39
132,617 $7.58
135,587  $7.78
140,669  $7.99
145,93 $8.20
{51,438 $8.43
{57,125 $8.47
163,054  $8.92
169,225 $9.18
175,638 49.45
182,293 $9.74
189,790 $10.04
196,929 $10.35
204,552 $10.48
2,417 $11.62

PAYBACK OCCURS IN YEAR

1988 -->  CONSTRUCTION:
$10,300  --)  ESCALATION (1/YR):
1001 -3  INTEREST RATE:

80 --)  ANNUAL PAYNENT:
40Y  -->  DEPREC (YEARS):
BAS  -->  SECONDARY FUEL:
i8,558  -->  SECONDARY FUEL:
3.95  --)  SECONDARY FUEL:
57 -->  PIPING LOSS:
b.06  --)  SECONDARY FUEL:
19,200 --}  RATE ($/KMBIU):
$10,770  1989-1995 $8,900
DISTRICT HEATING CONVERSION --------- 1
ENERBY AMDRT IZATION T0TAL
{0STS  PRINC. INTEREST  COSTS
($) {$) ($) (s)
84,312 351 1,018 85,680
B1,328 34 98¢ 82,697
83,213 121 948 84,582
85,193 461 908 84,541
87,270 504 BA4 88,638
89,430 552 Blb 90,818
91,735 605 764 93,104
94,131 662 706 95,500
96,682 725 643 98,011
99,273 794 75 100,641
102,027 849 499 103,39
104,911 952 817 106,219
107,929 1,082 326 109,297
(1t,087 1,141 227 112,455
114,390 1,290 119 115,758
117,844 0 0 107,884
121,456 0 0 121,45
125,230 0 0 125,230
129,175 0 0 129,175
133,297 0 0 133,297
1989

1609

1 YEARS

1989  --»

4,001 --)

7,500 -->

§1,348 =

5 -

= Sy

0 i

0,00 -

0 -

0.00  --»

.58 --)

19956-2004

]---=---- COMPARTSON-

EMERGY  TARX
SAVINGS  EFFELCTS

(%] ()
22,114 {8,080}
29,630 (10,515)
36,617 (11,368)
33,872 (12,285)
36,151 113,215
3B, 448 (15,053
40,882  (16,047)
41,4856 (16,3000
44,027 (17,353
44,720 (18,438}
89,411 (19,565}
52,214 (20,719}
55,125 (21,9200
38,138 (23,144
61,248 (24,452)
&4,44% (25,780}
68,334 (27,334
71,699 (28,679}
75,317 130,151}
79,120 {31,440}

{CUMULATIVE SAVINGS EXCEEDS UNPAID PRINCIPAL)

HOOKUP YEAR: 1989
HOOKUP YEAR: $10,712
TERM (YEARS): H
PURE CASH TRANSACTION: $0
ACCELERATED (1=YES,0NO): |
FIPING: STN
T0TAL ENERGY DEMAND: 12,100
ESCALATION (1/YEAR): 4,001
107AL: b5
T0TAL: b.0b
ESCALATION (1/YEAR): 8,001
$9,500 2005-2008
-------- ] §-mnmmmnmn e -PAYBALK- - -m-===-=--]
TOTAL CUMULATIVE  UNPAID
SAVINGS SAVINGS PRINCIPAL  YEAR
$) i) ($)
13,386 13,346 10,361 1989 wss
17,746 3,092 9,977 1990 .
18,881 9,972 9,557 1991 .
20,218 70,19 9,09 1992,
21,58 91,758 8,592 1993
22,027 113,785 B,040 1994 ,
23,466 137,250 7,435 1995 .
23,788 161,039 6,773 199 .
25,305 186,344 4,088 1997 .
26,894 213,238 5,254  1%98 .
26,478 241,115 4,385 1999 .
30,127 271,842 3,433 2000 .
31,837 303,679 2,391 2001 .
33,605 337,284 1,250 2002 .
35,428 372,712 0 2003 .
318,669 411,382 0 2004 .
41,001 452,382 0 2005 .
43,019 495,401 0 2006 .
45,226 540,627 0 2007 .
47,472 588,099 0 2008 .



JAMeESTOWN INUUSTHRIAL LURRIDUR DiISTRI1CH

HEA T ING

JMSTOWN METAL PROD PAY BACK IN 2 YEARS

SCHEDULE-=-==--=sm-munm }
CONVERSION COST-------- )
FINANCING CONDITIONS--->
VALUE OF PAYMENTS------ }
TAX CONSIDERATION---~-- }
CURRENT SYSTEM--=-ouse-- }
CONSUMPTION (MNBTU}----)
GAS/OIL RATE (§/MMBTU)-)
SYSTEM EFFICIENCY (¥)--)
FUEL RATE ($/MNBTU}----)
CURRENT QLM EXPENSE----3

PRESENT YEAR:
PRESENT YEAR:
L FINANCED:
DOBRPAYNENT:
TAX RATE:
PRINARY FUEL:
PRINARY FUEL:
PRINARY FUEL:

BLR/DIR. FIRED AVG:

PRINARY FUEL:
ANNUAL ($)3

1988
$12,300
1001
$0
20Y
GAS
11,040
3.95
65%
6,08
12,000

BOILER ANNUAL REPL

ACEMENT COST:

I e CURRENE SYSTEM ---=ev-ese]lemennwene
FUEL Otd ENEREY  ENERGY  ENERGY
YEAR RATE RATE RATE CosTS RATE
{$/ANBTUI (S/MNBTUD ($/MHBTUY (8} {$/MHBTL)
1989 6.33 .30 8.63  &1,930 $6.97
1990 b.38 2.37 8.95 44,247 $7.51
1991 b.84 7.4 9.28  bb,b15 $6.19
1992 1.12 2,52 9.64 569,190 $6.34
1993 7.4 2.59 g.99  N,10 §6.50
1994 1.70 2,68 16,38 74,500 $6.67
1993 8.00 21 1.6 11,235 $6.85
1994 8.32 2,85 1LL7T 80,17 $7.04
1997 B.46 .94 1160 83,283 $1.23
1998 9.60 2.97  11.97  B5,880 §7.44
1999 9.3 .06 12,42 89,110 $7.63
2000 9.74 AT 1% 92,626 $7.87
2000 10.13 LT 13400 95,142 $8.11
2002 10.53 3,39 13,92 99,874 $8.35
2003 10,93 3.5 1445 103,677 $0.51
2004 11.39 3.62 13,01 107,69 $0.87
2005 11.8% .75 15,80 111,929 $9.15
2006 12,32 J.88 18,20 116,235 $9.48
2007 12.82 4.01 146,83 120,736 §9.75
2008 13.33 .15 17,48 125,420 $10.06
t¥¢  PAYPACK OCCURS IN YEAR

$4,040

ENERGY
£osts
(£

19,982
53,879
44,398
45,506
46,668
47,885
19,181
50,496
51,895
53,359
54,891
56,494
56,170
59,922
61,754
83,669
65,649
87,759
69,942

Cus irOMeKR

ECUNUMILS CASE MS3

--)  CONSTRUCTION: {989  -->  HODKUP YEAR: 1989
==} ESCALATION (2/YR): £.00%  -->  HODKUP YEAR: $12,792
--)  INTEREST RATE: 9.501 -->  TERM (YEARS): 15
--)  ANNUAL PAYMENT: $1,634  --)  FURE CASH TRANSACTION; $0
==} DEPREC (YEARS}: § --)  ACCELERATED {1=YES,0=KO): i
--)  GECONDARY FUEL: - =) PIPING: STH
--)  SECONDARY FUEL: 0 --)  TOTAL ENERGY DEMAND: 7,176
-->  SECONDARY FUEL: 0.00  -->  ESCALATION (X/YEAR): 4,001
--)  PIPING LOSS: 0% --)  TOTAL: 651
--)  SECONDARY FUEL: 0.00 --)  TOTAL: £.08
-} KATE ($/MNETU): 1.67  --y  ESCALATION (%/YEAR): 4,001
1989-1997 $3,500 1998-2008
DISTRICT HEATING CONVERSION --------- 1 Jemeemeen COMPARTSON-----==-~ [} [ EE— PAYBACK---=---=---- ]
AMDRT1ZATION TOTAL  ENERBY  TAX T0TAL CUMULATIVE  UNPAILD
PRINC. INVEREST  COSTS GAVINGS EFFECTS SAVINGS SAVINGS PRINCIPAL  VEAK
) ) (4) (f) {$) ($) ($) ()
49 1,215 S1,616 11,368 (3,534) 6,800 6,800 12,373 1989 .
5% 1,175 55,5013 10,368 (2,551 5,183 12,983 11,914 1990 eae
02 1,132 46,033 22,216 (7,350 13,223 26,206 11,412 1991 .
550 1,084 47,140 23,692  (7,9%) 14,089 40,295 10,862 1992 .
602 1,032 48,302 25,042 (8,529) 14,878 55,173 10,260 1993,
659 975 49,519 26,623 (10,2990 14,730 69,903 9,600 1994 .
m 912 50,795 28,075 (10,8650 15,575 85,478 8,879 1995 .
791 B43 52,131 29,681 (11,5350 16,512 101,990 8,088 199 .
BbS 768 53,529 31,368 (12,2400 17,498 {19,484 7,222 1897,
948 886 58,993 32,521 (12,734 18,153 137,637 6,274 1998 .
1,038 596 56,525 34,219 ¢13,449) 19,136 156,773 5,236 1999 .,
1,137 497 58,128 35,132 (18,250 20,280 177,017 4,100 2000 .
1,245 | 59,804 37,973 015,031 21,305 198,322 2,855 2001 .
1,363 2 61,556 39,952 (15,8720 22,445 220,768 1,492 2002 .
1,492 142 83,388 41,923 (l6,7420 23,576 244,344 0 2003 .
0 0 63,649 44,027 (17,8110 26,416 270,740 0 2004 .
0 0 65,669 46,260 (19,504) 27,75 298,514 6 2005 .
0 0 67,759 48,476 (19,3900 29,085 327,402 0 2006 .
0 0 69,942 50,88 {20,325) 30,488 359,090 0 2007 .
0 0 72,222 53,098 421,2791 30,819 390,009 6 2008 .

12,2

1990

[CUMULATIVE SAVINGS EXCEEDS UNPALD PRINCIFALI

FIRST YEAR OF CONTINUED ANNUAL POSITIVE CASH FLOM

17a9



JAMESTOWN INDUSTRIAL CORRIDOR DISTRICT HEATING

SCHEDULE------~--==rr=- }
CONVERSION COST-------- )
fINANCING CONDITIONS---»
VALUE OF PAYMENTS------ }
TAX CONSIDERATION------ )
CURRENT SYSTEN---~------ )
CONSUHETION (MMBTU)---->
GAS/BIL RATE {$/MMBTUI->
SYSTEM EFFICIENCY (X)--)
FUEL RATE ($/MABIU)---->
CURRENT OkM EXPENSE----)

JMSTOWN METAL PROD FAY BACK IN 2 YEARS

PRESENT YEAR:
FRESENT YEAR:
1 FINANCED:
DOWNPAYMENT:
TAX RATE:
PRINARY FUEL:
PRIMARY FUEL:
PRINARY FUEL:
BLR/DIR, FIRED AVG:
PRIMARY FUEL:
ANNUAL ($):

1988
$12,300
1001
30
301
GAS
11,040
3.95
451
6.08
12,000

CONSTRUCTION:
ESCALATION (X/YR):
INTEREST RATE:
ANNUAL PAYMENT:
DEPREC iYEARS):
SECONDARY FUEL:
SECONDARY FUEL:
SECONDARY FUEL:
PIPING L0SS:
SECONDARY FUEL:
KATE (§/HMBTUN:

| P CURRENT SYSTEN -----vvv-- 1-es-me---
FUEL OLD  ENERGY  ENERGY  ENERBY
YEAR RATE RATE RATE COSTS RATE
{$/MMBTUY (H/NNBTU) ($/HNBTLY  (8) ($/HMBTU)
1989 8.33 2.30 8.63 61,930 $6.97
1990 5.38 2.31 8.95 & 207 $6.72
1991 b.e4 2.44 9.8 &b,613 $56.88
1992 1.12 .92 9.4¢ 469,199 §7.04
1993 1.40 .59 9.99 71,710 7.2
1994 1.70 2.68 10,38 74,508 $1.39
1993 8.00 LMW 1076 717,233 $7.58
1994 8.32 2.83 117 BO,ATY $7.18
1997 B.66 2.94 11,60 83,263 $7.99
1998 9.00 2.97  11.97 85,880 $8.20
1999 9.36 .06 12,42 89,110 $8.43
2000 9.74 AT 1. 92,628 18.67
2001 10.13 L2 1340 96,142 $8.92
2002 10.533 3.3 13,92 99,874 $9.18
2003 10.95 3.0 14,45 103,677 $9.45
2004 11.39 .62 15,01 107,69 $9.74
2003 11.83 375 15.60 111,929 #10.04
2006 12,32 3.8 16,20 116,235  $10.35
2007 12.82 4.01  14.83 120,756 $10.48
2008 13,33 13 17.48 123,420 811,02

i

PAYBACK OCCURS IN YEAR

FIOGT yEAL_OC CONTLMIED ANNUAL-EOSITIUE FASH FL MW

DISTRICT HEATING CONVERSION

ENERGY
£osTs
{$}

50,002
48,232
49,350
50,524
51,756
53,049
54,408
55,825
57,314
56,874
40,508
62,218
54,008
45,881
b7,840
69,808
72,030
74,269
76,608
79,053

1590

ANDRTTZATION TOTAL
PRINC. INTEREST  COSTS
($) T3 ($)
He 1,215 51,63
4§59 1,175 49,887
502 1,132 50,984
550 1,084 52,158
602 1,032 53,3%0
659 95 54,683
7 912 56,038
791 B3 57,459
Bob 768 38,949
%48 bBh 40,508
1,038 596 42,142
1,137 97 83,852
1,245 89 65,682
1,363 M 47,515
1,492 142 89,474
0 0 49,888
0 0 72,030
0 0 74,249
0 0 7,608
0 0 79,053

- CUSTOMER ECONOMICS CASE MS8
1989 --)  HDOKUP YEAR: 1989
£.00%  --)  HODKUP YEAR: $12,792
9.501 =)  TERM (YEARSI: 15
31,634 --)  PURE CASH TRANSACTION: $0
§  -->  ACCELERATED (1=YES,0=NO}: 1
- -y PIPING: STN
0 --7  TOTAL ENERGY DEMAND: 7,176
0,00 -->  ESCALATION (X/YEAR): 4.00%
0% --)  TOTAL: B51
0.00 - TOTAL: 5.08
1.7 --)  ESCALATION (Z/YEAR): 4.001
1998-2008
-------- COMPARISON--=-=-=-=] J=~ev==n=n==-PAYBALK-===n---=-=-1
ENEREY  TAX TOTAL CUMULATIVE  UNPAID
SAVINGS EFFECTS SAVINGS SAVINGS PRINCIPAL  YEAR
i) () ) (%) $)
11,999 (3,526) 6,789 8,789 12,373 %89 .
16,044 (4,8100 9,570 15,359 11,910 1990 w4s
17,264 (5,378) 10,252 28,600 11,412 1991 .
18,674  (5,91) (1,078 37,689 10,862 1992 .
19,950 (5,490 11,825 49,515 10,260 1993 .
20,460 (B,190) 11,632 1,045 9,600 1994 .
22,831 {8,768y 12,429 73,575 8,879 1W85 .
24,352 (9,403) 13,315 86,890 8,088 199 .
25,949 (10,072) 14,242 101,032 7,222 1997 .
27,006 (10,5280 14,884 115,976 8,274 1998 .
28,602 (11,2020 15,765 131,742 5,236 1999 .
30,408 (11,9640 16,809 148,55t 4,100 2000 .
32,138 (12,6980 17,802 (66,353 2,855 2001 .
33,993 (13,4890 18,870 185,223 1,492 2002 .
35,837 (14,2780 19,925 205,148 o 2003 .
37,807 15,1230 22,488 227,832 0 2004,
39,899 15,9601 23,939 251,772 02005 .
41,966  (16,786) 25,180 27,952 0 2008 .
W47 117,659 26,488 303,440 B 2007
46,387 (18,5471 27,820 331,260 0 2008 .

(CUMULATIVE SAVINGS EXCEEDS UNPAID PRINCIFAL)

19RY



JAMcoTOWN INUvUSTRiIAL CURRIDUK DISIRICT HEATING - CUSTOMER ECONUMICS CASE MS3

HDOKUP YEAR:

HODKUP YEAR:

TERM (YEARS):

PURE CASH TRANSACTION:
ACCELERATED (1=YES,0=ND):
PIPING:

TOTAL ENERGY DEMAND:
ESCALATIDN (%/YEAR):
TOTAL:

TOTAL:

ESCALATION (%/YEAR):

1991
$45,344
15
$0
1
57K
147,147
4,001
751

BLACKSTONE MFG.

SCHEDULE-------emmmmmee ¥ PRESENT YEAR: 1988
CONVERSION COST-----=--- } PRESENT YEAR: $41,200
FINANCING CONDITIDNS---> 1 FINANCED: 1002
VALUE OF PAYMENTS------ } DONNPAYNENT: 0
TAX CONSIDERATION------ ? TAX RATE: 401
CURKENT SYSTEM--------- ? PRINARY FUEL: GAS
CONSUMPTION (NMBTU)----) FRIMARY FUEL: 193,935
GAS/OIL RATE ($/MNBTUI-) PRINARY FUEL: 331
SYSTEM EFFICIENCY (%)--) BLR/DIR. FIRED AVG: 13%
FUEL RATE ($/MHBTU) ----) PRINARY FUEL: 4.47
CURRENT OLW EXPENSE----> ANNUAL ($): 32,500
BOILER ANNUAL REPLACEMENT COST: $2,120

| [Esenoes CURRERT SYSTEM -----v---- l-==avn--- DISTRICT

FUEL O&0  EMERGY  ENERGY  ENERGY  ENERGY

YEAR RATE RATE RATE Cos7s RATE COsTS

($/BMETU ($/MMBTUD (§/MNBTLY  ($) {$/HNBTU) £

1991 3.26 0.26 3.32 812,900 $6.19 910,409
1992 5.4 .27 3.74  Ba5m2 $6.34 933,12
1993 3.68 0.28 3.96  B77,645 $6.50 956,944
194 .91 0.9 6,20 912,960 fb.67 981,907
1995 815 0.30 b.45 949,747 $6.835 1,008,040
1996 b.1¢ 0.31 6.70 984,533 $7.04 1,033,432
1997 .43 0.32 5.97 1,026,263 $7.23 1,084,132
1998 b.92 0.34 7.26 1,068,938 $7.44 1,094,152
1999 1.19 0.35 7.54 1,110,177 $7.45 1,125,343
2000 7.48 0.36 7.84 1,154,281 $7.87 1,138,426
2001 1.18 0.38 8.16 1,201,348 $8.11 1,192,794
2002 8.09 0.39 B8.48 1,248,433 $8.35 1,228,729
2003 8.41 0.41 8.82 1,298,485 §8.5] 1,266,294
2004 B.75 0.42 9.17 1,349,987 $8.87 1,305,554
2003 9.10 0.4 9.34 1,404,43} $9.15 1,346,576
2004 9.4b 0.46 9.92 1,460,347 $9.44 1,389,432
2007 7.84 0.30  10.34 1,522,084 $9.75 1,434,194
2008 10.24 0.51  10.75 1,582,416  $10.05 1,480,938
2009 10,45 0.53  11.18 1,645,689  $10.39 1,529,207
010 11.07 0.55 11,62 1,710,43¢  $16.73 {,579,048
#4¢  PAYEACK OCCURS IN YEAR 2010

PAYS BACK IN 20 YEAKS
-->  CONSTRUCTION: 1989 --)
-y ESCALATION (2/YR); 4,000 --)
=) INTEREST RATE: 9.50% --)
== ANNUAL PAYNENT: $5,920 --)
-~ DEPREC (YEARS): 5 -
--)  SECONDARY FUEL: - e
~=)  SECONDARY FUEL: ¢ -0
--)  SECONDARY FUEL: 0,00 --)
--)  PIPING LOSS: 0 -
--)  SECONDARY FUEL: 0.00 -
==Y RATE ($/MNBTU): 0.2  --)
1989-2004 #5,000  2005-2008
HEATING CONVERSION --------- [ SR COMPARTSON-
AMORT IZATION TOTAL  ENERGY  TaX
PKINC. INTEREST  COSTS  SAVINGS  EFFECTS
($) ($) i ($) ($)
1,517 4,403 916,329 197,509 43,545
1,662 4,259 939,045 (67,854) 40,923
1,820 4,101 962,864 (79,2990 37,253
1,992 3,928 987,827  (88,947) 33,043
2,082 3,739 1,013,981  (S6,314) 28,714
2,389 3,531 1,041,373 (40,919} 20,980
2,616 3,308 1,070,053  (37,889) 15,469
2,866 3,036 1,100,072 (25,216) 11,309
3,135 2,784 1,131,485 {15,428) 7,285
3,430 2,486 1,164,386 (4,145) 2,852
3,761 2,160 1,198,714 B,574 {2,584}
4118 1,802 1,234,649 19,726 (7,169)
4,509 3,410 1,272,214 32,191 012,312}
4,938 983 . .11,474 44,433 (17,380}
5,407 oi4 1,352,496 57,855 (22,93
0 0 1,389,432 70,915 (28,364
0 0 1,434,194 87,892 (35,157
0 0 1,480,938 101,477 140,591
0 01,529,207 116,482 {46,593
b 01,579,048 131,385  152,554)

(CUMULATEVE SAVINGS EXCEEDS UNPALD FRINCLFAL)

FIRST YEAR OF CONTINUED ANNUAL POSITIVE CASH FLOM

2001

TOTAL CUMULATIVE

UNPALD

SAVINGS  SAVINES PRINCIPAL
($) i) (%)
{39,884}  (59,884) 44,827
152,8310 {112,735} 43,185
(47,9671 (160,700 41,348
(41,8200 1202,528) 39,353
(35,5200 1238,048) 37,172
(33,8591 (271,905) 34,783
(27,3200 (299,225} 32,147
(19,828 1319,052) 29,303
(14,063} (333,118) 26,166
(7,431 {340,528 22,732
BB (340,440) 18,971
4,636  (333,804) 14,853
13,959 {319,845) 10,344
2,133 (298,7131 5,407
28,998 {269,714} 0
42,549 (227,165) 0
52,735 (174,430) 0
50,886  (153,544) 0
59,889  (43,654) 0
8,831 35,477 9

1991 .
1992 .
1993 .
1994
1995 .
1994
1997 .
(998 .
1999 .
2000 .
2001 .
2002 .
2003 .
2004 .
2005 .
2006 .
2007 .
2008
2009 .
2010 44



JAMESTOWN

INDUSTRIAL CORRIDOR

DISTRICT HEATING

STOMER

HOOKUP YEAR:
HOOKUP YEAR:
TERM {YEARS)s

PURE CASH TRANSACTION:

ACCELERATED ¢
FIPING:
TOTAL ENERGY

ESCALATION (2/YEAR):

ToTAL:
TOTAL:

ESCALATION (L/YERR):

ECONOMICS CASE MS8a

BLACKSTONE MFG. {(W/0 DF) PAYS BACK IN
SCHEDULE-=-=-=-==v==-=- ) PRESENT VEAR: 1988 --)  CONSTRUCTION:
CONVERSION COST-------- »  PRESENT VEAR: $16,000  -->  ESCALATION {%/YR):
FINANCING CONDITIONS---> % FINANCED: 100Y  -->  INTEREST RATE:
VALUE OF PAYNENTS------ > DOHNPAYMENT: $0 --)  ANNUAL PAYMENT:

TAX CONSIDERAT[ON---=-- ) TAX RATE: 0% --)  DEFREC (YEARS):
CURRENT SYSTEM------- --)  PRIMARY FUEL: GAS  --)  SECONDARY FUEL:
CONSUNPTION (MMBTUJ----)>  PRINARY FUEL: 80,692  -->  SECONDARY FUEL:
BAS/OIL RATE (S/NMBTUM-)>  PRIMARY FUEL: 3.51  -->  SECONDARY FUEL:
SYSTEM EFFICIENCY (Z}-->  BLR/DIR. FIRED AVG: 851 -->  PIPING LOSS:
FUEL RATE ($/MMBTU)---->  PRIMARY FUEL: 5.40  -->  SECONDARY FUEL:
CURRENT DM EXPENSE---->  ANNUAL ($): 32,500 --)  RATE ($/MMBIU:
BOILER ANNUAL REPLACEMENT COST: 2,120 1989-2004 $5,000
Jemsemmons CURRENT SYSTER --------- []--mmmmmee DISTRICT HEATING CONVERSION --------- 1
FUEL 04D ENERGY  ENERGY  ENERGY  ENERGY AMORTIZATION T0TAL
YEAR  RATE  RATE  RATE  COSTS RATE  COSTS  PRINC. INTEREST  COSTS
($/NNBTU) ($/MMBTU) ($/MNBTUY  {$)  (S/NMBTL) (%) t$) () i$)
199  5.84 0.7 6.5 343,570 $6,72 352,535 SE7 1,688 356,746
1991 6,07 074 4.8 357,200 $5.BB 340,706 620 1,590 362,916
1992 631 0.6 7.07 370,884 $7.04 349,285 879 1,531 371,49
1993 6,57 0,79 7.3 38,054  $7.21 378,290 T 1,47 380,501
199  5.83  0.B2  7.45 401,265  $7.39 387,738 815 1,39 389,948
1995 7.10  0.B6 7.9 417,54  $7.58 397,646 892 1,319 399,85
199 7.39  0.89  B.28 434,308 $7.78 408,032 97 1,234 410,243
1997 7,48 0,92 B.40 451,09 $1.99 418,916 1,070 1,181 421,177
1998 7,99 0.%  8.95 449,450  $B.20 430,318 1,471 1,039 432,529
1999 B8.31 099 9.30 487,807  $B.43 442,258 1,282 920 444,469
000 8.4 1.03  9.67 S07,214  $8.47 454,759 1,404 806 436,949
2000 B.9% 107 10.06  527,68%  $8.92 47,841 1,538 873 470,052
002 9,35 L1 10.46 548,689 $9.18 481,529 1,684 527 483,740
003 9.72 1.6 10.B8 570,678 $9.45 495,847 1,84 47 498,058
2000 10,41 1,20 1131 593,232 $9.74 510,824 2,019 192 513,031
2005 10.50 125 11,76 bi6,B34  $10.08 526,475 0 ¢ 526,475
006 10,94 1.36 12,30 644,890 $10.35 547,838 0 0 542,838
2000 11,37 1AL 178 b70,086  $10.48 559,938 0 0 559,938
2000 10.83 146 13.29 696,816  $11.02 577,604 0 0 577,804
W09 1230 LSL O 13.81 724,090 $11.37 596,240 0 0 596,240
44 PAYBACK DCCURS IN YEAR 1995

- CU
6 YEARS
1989 o)
4,001 -~
.50 --»
$2,211 =0))
5 -=)
= -}
0 =)
0.00 -}
0 --y
0.00 o))
.62 o)
2005-2008
1--------COMPARISON-
ERERGY TAX
SAVINGS  EFFECTS
($} (%)
{8,948} 5,282
(3,499) 3,95%
1,338 1,443
7,744 {1,063
13,527 (1,399
1%,878 (7,424)
26,276 (10,017}
32,176 (12,414)
39,131 {15,231
45,549 (17,848}
32,435 (20,639}
39,828 (21,6420
67,120 (26,630)
74,831 (29,785}
Bz, 411  (32,088)
90,339 (34,144}
102,052 140,821}
110,128 (44,0511
119,012 147,605
127,850 151,140}

(CUMULATIVE SAVINGS EXCEEDS UNPATD FRINCIPAL)

~EIRST VEREOF. CONTIMIED ANNUAL POSTTIVE CASH FLOW

1992

TOTAL CUM
SAYINGS S
%

(5,894)
(2,151}

790
4,488
7,817
10,244
14,049
17,551
21, 684
25,490
29,5685
33,955
8,212
42,834
47,713
4,215
41,231
86,077
71,407
76,710

1990
$17,306
5
$0
1=YES, 0=ND) ; 1
518
DEMAND: 52,450
4,001
45%
.40
4,001
---------- PAYBACK-=- === -=----1
ULATIVE  URPAID
AVINGS PRINCIPAL  YEAR
$) $)
15.894) 14,739 1990 .
8,045) 16,148 1991 .
17,255 15,439 1997 .
(2,767) 14,695 1997 .
5,15 13,880 1594 .
15,394 12,988 1995 s+
29,43 12,002 199 .
0,994 10,942 1997 .
£8,678 9,771 1998 .
9,168 8,488 1999 ,
123,753 7,084 2000 .
157,708 5,546 2001 .
195,980 3,863 2002 .
238,814 2,019 2003 .
286,127 0 2004 .
340,342 0 2005 .
401,574 0 2006 .
447,651 o 2007 .
539,058 6 2008 .
bi5,768 b 2009,






