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PREFACE

The goal of the U.S. Department of Energy Federal Energy Management
Program (DOE-FEMP) is to facilitate energy-efficiency improvements at federal
facilities. This is accomplished by a balanced program of technology develop-
ment, energy efficiency resource and energy supply assessment, and facility
modernization. Technology development focuses upon the tools and procedures
used to identify and evaluate efficiency improvements, such as the federal
life-cycle cost analyses. For efficiency resource and energy supply assess-
ment, FEMP provides metering equipment and trained analysts to federal agen-
cies exhibiting a commitment to understand and improve energy use efficiency
and reduce energy costs.

The U.S. Army Forces Command (FORSCOM) has tasked Pacific Northwest
Laboratory (PNL), as the lead laboratory supporting the FEMP mission, to pro-
vide technical assistance to modernize energy systems at FORSCOM installa-
tions. Under this task, PNL has undertaken an analysis of the supply and cost
of natural gas at Fort Stewart. The results will be used by decision makers
to determine the most life-cycle-effective costs for energy resource oppor-
tunities at Fort Stewart.



EXECUTIVE SUMMARY

Ft. Stewart, a United States Army Forces Command (FORSCOM) installation
located near Hinesville, Georgia, is currently undergoing an evaluation of its
energy usage, which is being performed by Pacific Northwest Laboratory. In
order to examine the energy resource opportunities (EROs) at Ft. Stewart,
marginal fuel costs must be calculated. The marginal, or avoided, cost of gas
service is used in conjunction with the estimated energy savings of an ERO to
calculate the dollar value of those savings. In the case of natural gas, the
costing becomes more complicated due to the installation of a propane-air mix-
ing station. The propane-air station is being built under a shared energy
savings (SES) contract.

The buiiding of a propane-air station allows Ft. Stewart to purchase
natural gas from their local utility at an interruptible rate, which is Tower
than ‘the rate for contracting natural gas on a firm basis. The propane-air
station will also provide Ft. Stewart with fuel in the event that the natural
gas supply is curtailed. While the propane-air station does not affect the
actual cost of natural gas, it does affect the cost of services provided by
gas. Because the propane-air station and the SES contract affect the cost of
gas service, they must be included in the analysis.

OQur analysis indicates a marginal cost of gas service of 30.0 cents per
therm, assuming a total propane usage by the mixing station of 42,278 gallons
(38,600 therms) annually. Because the amount of propane that may be required
in the event of a curtailment is small relative to the total service require-
ment, variations in the actual amount should not significantly affect the cost
per therm.
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1.0 INTRODUCTION

The Federal Energy Management Program of the U.S. Department of Energy
(FEMP/DOE) is assisting the United States Army Forces Command (FORSCOM) in the
modernization of the energy generation, transmission, distribution, con-
version, and end-use systems of selected FORSCOM sites. FEMP’s lead labora-
tory, Pacific Northwest Laboratory (PNL), is currently conducting a study
examining energy usage and cost-effective energy options at Ft. Stewart, a
FORSCOM installation near Hinesville, Georgia. These options are referred to
as energy resource opportunities (EROs).

Federal agencies are required to analyze all potential energy invest-
ments using a life-cycle costing (LCC) methodology developed by National
Institute of Standards and Technology (NIST) (NBS 1987). The NIST LCC method-
ology proceeds by calculating all relevant costs of a project and discounting
them to result in present dollars, and then subtracting that sum from a
similarly constructed LCC of a "no-action" baseline. This difference is
called the net present value (NPV) of the action being considered. Actions
are recommended for implementation if the NPV is positive and greater than the
NPV of any competing actions. This methodology results in minimizing the LCC
of energy services at a site.

One of the costs incorporated within the LCC is the energy cost. The
energy cost is obtained by multiplying the amount of fuel required by the cost
of that fuel. Usually, the cost of each fuel is derived from billing data for
each fuel type. In the case of Ft. Stewart, the cost of natural gas has been
complicated to some extent by the addition of a propane-air station at the
site which is being built under a shared energy savings (SES) contract. Under
this contract, a contractor has been retained to build, operate, maintain,
repair, and fuel the propane-air station. The contractor will be paid with a
portion of the cost savings associated with the installation of the propane-
air station. The propane-air station will provide an alternative or back-up
fuel for natural gas end-uses in the event of a natural gas curtailment.
Because of this, the base year energy cost for natural gas cannot be derived
from billing data alone. Instead, the appropriate cost is the cost of gas
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service, which will be provided by both natural gas and propane, to the extent
that the propane will be serving as a substitute for natural gas.

The addition of the plant also allows Ft. Stewart to purchase natural
gas from Atlanta Gas and Light (AGL) at an interruptible rate. An interrupt-
ible rate is less than a firm rate because the gas company can interrupt or
curtail (cut off) service to the customer, while a firm contract requires the
gas company to deliver a certain amount of fuel, with curtailments ideally
occurring only after that delivery requirement has been met.

The remainder of this report is divided into five sections. Section 2.0
discusses the methodology used in the calculation of the cost of gas service.
Section 3.0 presents the calculation of the natural gas rate component of the
gas service cost, and Section 4.0 presents the calculation of the propane-air
station cost component. Section 5.0 discusses the results, and Section 6.0
compares our results with the results calculated by Georgia Power Company.
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2.0 METHODOLOGY

Federal agencies are required to analyze all potential energy invest-
ments using a LCC methodology developed by NIST (NBS 1987). The NIST LCC
methodology proceeds by calculating all relevant costs of a project and dis-
counting them to result in present dollars, and then subtracting that sum from
a similarly constructed LCC of a "no-action" baseline. This difference is
called the NPV of the action being considered. Actions are recommended for
implementation if the NPV is positive and greater than the NPV of any com-
peting actions. This methodology results in minimizing the LCC of energy
services at a site.

The first step in the LCC process is to determine the present value of
all future energy costs associated with an ERO and the no-action baseline.
This is done by calculating the current year energy cost, known as the base
year energy cost, escalating that cost to represent future real price
increases, and then discounting the stream of costs to result in the present
value. In accordance with the NIST LCC methodology, only the energy cost
relevant to the ERO analysis should be included. The relevant energy cost is
the energy cost that can be avoided by the ERO. Any cost that is common to
the ERO and the no-action baseline is not relevant as it will cancel itself
out when the difference is taken to obtain the NPV.

The relevant energy cost is obtained by using the marginal cost of the
fuel. The marginal, or avoided, energy cost of fuel is the appropriate cost
to use in conjunction with the estimated energy cost savings of an ERO so that
the dollar value of those savings can be calculated. For this reason, it is
important that only variable costs, which are affected by the amount of fuel
used, are included. A cost is considered variable if the amount of fuel used
affects the dollar amount paid. Fixed costs associated with a fuel, such as
minimum monthly charges, will be paid despite any increase or reduction in
fuel usage, and therefore do not affect the marginal cost.

According to Title 10 of the Code of Federal Regulations (CFR) Part 436
Subpart A 436.19, the life-cycle cost is the sum of the present values of
investment costs, non-fuel operation and maintenance costs, replacement costs,
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and energy costs. The energy cost stream is composed of annual expenditures.
Per 10 CFR Part 436 Subpart A 436.17, the base year energy cost is calculated
by multiplying the total amount of energy used in the base year by the price
per unit of energy in the base year. The present value of energy costs over
the project study period is the product of the energy cost in the base year
multiplied by the appropriate modified uniform present worth factor adjusted
for energy price escalation for the applicable region, sector, fuel type, and
study period. To determine the energy cost, it is necessary to calculate the
appropriate cost of energy for each fuel type.

Usually, the cost of gas is derived from the installation’s monthly gas
bills; however, the construction of a propane-air station at Ft. Stewart and
the shared energy savings contract by which it was financed have made the
costing process more complicated. The contract provides for monthly payments
to be made by Ft. Stewart to the contractor. These payments depend on the
availability of cost savings the Fort experiences by purchasing gas at an
interruptible rate, as opposed to purchasing gas on a firm basis, as was
previously the case. Paymenis made to the contractor that vary with the
amount of propane used affect the cost of gas service. In order to determine
the proper gas service cost, ihese components must be combined to reflect the
marginal cost of gas service. Because the SES contract requires both fixed
and variable payments, the contract must be broken down so that only the
appropriate payments to the contractor are included in the cost analysis.

Under the SES contract, the contractor’s payments have been divided into
three parts. The first part is a fixed dollar amount for each month that
covers the contractor’s debt service. The second part is a fixed dollar
amount that covers all other items except propane, and which includes profit.
Part three of the contract is the payment to the contractor for propane
supplied during the billing period (Section B, paragraph 2.2 of the contract,
attached as Appendix A). The contract stipulates that the payments made to
the contractor cannot exceed 100% of the savings experienced by the Fort in
the given month due to the propane-air station. In the event that sufficient
savings are not available for that month to provide the contractor with the
full contracted payment, then the amount in excess of savings is added to the
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part-one payment of the following month. If any of the payment carried over
is a portion of the part-three payment, then that amount would be considered a
variable cost within the part-one payment. For the purpose of this analysis,
however, it is assumed that savings will be sufficient to cover the monthly
payments, and contract payments will be charged in the appropriate month.

According to the contract, the first two parts mentioned above are fixed
payments that will be paid whether or not the plant is actually operated
during the billing period.(” Per 10 CFR 436 Subpart A 436.17, these fixed
costs should be excluded from the LCC methodology. Therefore, the only
factors affecting the marginal cost of gas service are the natural gas rate,
cost and amount of propane used, and cost of electricity to run the propane-
air station.

While the contract payments have not yet been initiated, the contract
has been signed; therefore, the fixed payments will need to be made regardless
of the type of fuel used. The contract does have a provision for termination
for convenience. If the contract were to be terminated, it would be necessary
for the Fort to buy out some of the contractor costs. These costs would be
composed of the part-one contract payment (the loan amount), less the interest
on the loan, plus any additional design or legal costs. Because the Fort is
essentially committed to making the part-one payment whether or not the sta-
tion is ever built, it would not be feasible to cancel the contract unless
natural gas usage was to be eliminated or severely reduced. ®)

If the costs of parts one and two were to be included in the LCC
analysis, they would need to be included in both the LCC calculation of the
ERO and the LCC calculation of the base case, since the Fort is obligated to
make fixed payments on parts one and two of the SES contract regardless of gas
use. When the two LCCs are subtracted to obtain the net present value, per 10
CFR 436 Subpart A 436.20, the payments to parts one and two cancel. The

(a) Personal Communications, Denise Kelley, Ft. Stewart. October 7, 1992.
9:40 a.m. PDT.; Plylar McMannus, Army Corps of Engineers, Huntsville
Division. October 8, 1992. 11:37 a.m. PDT.

(b) Personal Communication, Plylar McMannus, Army Corps of Engineers,
Huntsville Division. October 26, 1992. 1:20 p.m. PDT.

2.3



inclusion of these types of irrelevant costs is unnecessary, and only the
relevant, incremental cost of an ERO needs to be inciuded in the LCC analysis.

While the issue of fixed contract payments is not relevant for determin-
ing the base energy cost, it is possible that it could become relevant through
the implementation of EROs. If the combined effect of implemented EROs
increases or decreases total gas usage, the savings experienced by the Fort
for the propane-air station could be affected. If savings were to be reduced
enough such that the fixed contract payments were pushed further into the
future, the reduction in the present value of the payments would need to be
accounted for in the LCC analysis. The reduction in the present value of the
payments should be included as a cost increase or decrease in the LCC
analysis, but should not be factored into the marginal cost of gas service.
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3.0 CALCULATION OF NATURAL GAS RATE COMPONENT

The base year natural gas rate was derived from the report "Pro-
jection of Gas Cost Resulting from Use of Propane-Air Mixing Plant at Fort
Stewart," Attachment 3, prepared by Mr. Billy Wise and included here as
Appendix B. The attachment presents an estimate of what the annual natural
gas cost would have been assuming that the Fort had bought gas at the inter-
ruptible rate. The estimate is based on actual billing data for the same time
period. The total bill, based on the AGL I-24 rate schedule calculation with
100% interruptible therms, is comprised of a monthly customer charge,
purchased gas adjustment on interruptible gas, commodity charge on
interruptible gas, and a base take-or-pay charge.

Included in our calculation were all costs that are dependent upon the
amount o° a: supplied. These costs were the commodity charge, the purchased
gas adjustment (PGA) on interruptible gas, and the base take-or-pay charge.
The take-or-pay charge was included because AGL levies the charge on all
therms purchased. The monthly customer charge was not included since it is
independent from gas usage. The commodity charge used in this analysis repre-
sents a melded rate since the AGL I-24 schedule incorporates a declining block
rate structure. The melded rate results in a commodity charge of $0.066 per
therm. The actual rate structure is

first 100,000 therms @ $0.073 per therm
next 200,000 therms @ $0.063 per therm
over 300,000 therms @ $0.052 per therm

According to historical data, Fr. Stewart’s natural gas purchases are seasonal
and move between the first and second blocks. Ft. Stewart has not required
more than 300,000 therms per month during the past 6 years, and therefore has
not purchased natural gas at the third block rate of $0.052 per therm.

The resulting cost of gas service presented in Section 5.0 is an average
based on the melded commodity charge. Because the savings resulting from any
given ERO are assumed to occur throughout the year, the melded rate is the
appropriate rate to use as it represents the average value of savings over the
year. Using the melded rate, the resulting annual payment was divided by the
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total number of therms used by the Fort to determine the cost per therm for
gas service associated with natural gas. The total number of therms includes
the amount of gas delivered to the Fort by AGL and the amount estimated to be
suppliied by the propane-air station.
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4.0 CALCULATION OF PROPANE-AIR STATION COST COMPONENT

The contractor’s estimation for a payment schedule under part three of
the contract was based on tiiz assumption that 10,000 therms of propane per
month would be required dnring December and January. Since mid-1986, Ft.
Stewart has had a total of seven curtailments in December through February,
considered to be the winter season (see Table 4.1). Out of six winter sea-
sons, only one season has had curtailments in two of the three months. Six of
the curtailments have ranged in duration from 18 to 44 hours and in volume
from 120 thousand cubic feet {mcf) to 413 mcf (the equivaleni of 1,240 therms
to 4,270 therms). The seventh curtailment, in December 1989, was unusually
large. During that month, Ft. Stewart was curtailed for a total of 151 hours
and 1,535 mcf, or 15,872 therms. Because the curtailments occurred while the
Fort was purchasing natural gas on a firm basis, it would be reasonable to
assume that curtailments under an interruptible rate would be greater in
volume. Based on historical data, the propane-air station was sized assuming
an operation schedule of 48 hours per year,(” and our estimate was calcu-
lated accordingly.

TABLE 4.1. Ft. Stewart Curtailment History

Month/Year of Therm. Winter
Curtailment Winter Season  MCF Curtailed Equivalent  Season Total
Jan. 1987 1986-1987 246 2,543.6 2,543.6
Jan. 1988 1987-1988 413 4,270.4 6,162.6
Feb. 1988 183 1,892.2

Feb. 1989 1988-1989 263 2,719.4 2,719.4
Dec. 1989 1989-1990 1,535 15,871.9 15,871.9
Dec. 1990 1990-1991 203 2,099.0 2,099.0
Jan. 1992 1991-1992 120 1,240.8 1,240.8

(a) Pe sonal Communication, Plylar McMannus, Army Corps of Engineers,
Hunisville Division. October 8, 1992. 11:37 a.m. POT.
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The cost of electricity used in the analysis is a melded overall average
electricity rate paid by Ft. Stewart. The amounts of electricity and propane
required to run the plant were derived from engineering estimates of the plant
and were calculated using Equations (1) Propane Requirement and
(2) Electricity Cost:

F =0H = PC = LF (1)

P =OH * E +'LF *C (2)

where: F

fuel required per month, in MBtu
operating hours per month (24 hours/month for total of
48 hours/year)
PC = plant capacity (134 MBtu/1 hour)
LF = plant load factor (0.60)
P. = electricity cost for propane-air station per month
E = electricity required per hour (74 kWh/hour)
C; = cost of electricity per kilowatt-hour ($0.047).

o
x
i

According to plant specifications,“) 74 kilowatt-hours per hour are

required to run the plant, which uses a 100-horsepower compressor and has a
capacity of 134 million BTU (MBtu)(M per hour. It was assumed that the
compressor load was 60% over a 24-hour day.“’ A minor load would also be
incurred from the use of lights and controls, but because the amount would be
minimal compared to the compressor load, this was excluded from the analysis.

(a) Personal Communication, Plylar McMannus, Army Corps of Engineers,
Huntsville Division. October 9, 1992. 9:12 a.m. PDT.

(b) 1 MBtu = 10 therms

(c) Personal Communication, Plylar McMannus, Army Corps of Engineers,
Huntsville Division. May 20, 1992. 10:30 a.m. PDT.

4.2



Equation (1) resulted in approximately 3,860 MBtu, or 38,600 therms,(a)
per year. This amount is more than twice that required by the Fort during
their largest curtailment in the past 6 years. Because the Fort will be pur-
chasing natural gas on a completely interruptible rate with the propane-air
station, it is possible that curtailments could be of longer duration or fuel
amount. As Section 5.0 illustrates, however, the portion of the gas service
cost attributed to propane and electricity is small; therefore, the estimate
of 38,600 therms should be adequate to account for the propane and electricity
portions of the gas service cost, with no appreciable difference in the event
that the actual requirement is higher.

(a) 1 therm = 1.0953 gallons propane.

4.3



5.0 RESULTS

Our analysis results in a marginal cost of natural gas service of 30.0
cents per therm assuming a total of 38,600 therms of propane annually. The
analysis indicates that because the amount of propane that may be required in
the event of a curtailment is small relative to the combined gas and propane
usage, and because the plant does not use a significant amount of electricity,
variations in the actual plant use should not significantly affect the cost
per therm.

Table 5.1 contains the results of the analysis. The table breaks out
the components of the cost of gas service into the cost of interruptible gas
without the fixed monthly charge, the cost of propane, the cost of electri-
city, and the total fuel cost. The cost per therm for interruptible gas is
95.4% of the total, the cost of propane per therm is 4.6% of the total, and
the cost of electricity is less than one tenth of one percent of the total.

The average annual component cost per therm was calculated by dividing
the total cost of each component by the total estimated therms required for
gas service. The total therm requirement for gas service was calculated by
adding the total therms delivered by AGL to the total estimated number of
therms which would be supplied by propane.
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TABLE 5.1. Ft. Stewart Gas Service Cost Calculation Assuming Curtailment
of 38,600 Therms annually

Cost of

Inter. Gas

w/o Fixed Cost of Cost of Total
Month Charge Propane Electricity Fuel Cost
Oct. $23,584 $0 $0.00 $23,584
Nov. $49,929 $0 $0.00 $49,929
Dec. $58,419 $10,570 $50.08 $69,043
Jan. $73,094 $10,570 $50.08 $83,718
Feb. $55,740 $0 $0.00 $55,740
Mar. $46,720 $0 $0.00 $46,720
Apr. $30,659 $0 $0.00 $30,659
May $23,415 $0 $0.00 $23,415
Jun. $25,654 $0 $0.00 $25,654
Jul. $18,487 $0 $0.00 $18,487
Aug. $19,330 $0 $0.00 $19,330
Sep. $17,593 $0 $0.00 $17,593
Total $444,624 $21,139 $100.17 $463,872

Average Annual
Component
Cost/Therm $0.2862 $0.0137 $0.0001 $0.2999

Assumptions:

Delivered Natural Gas Therms 1,508,085

Therms from Propane 38,600

Total Gas Service Therms 1,546,685

Cost of Propane $0.500/gallon
Cost of Electricity $0.047/kWh

Conversion: 1 Therm = 1.0953 Gallons Propane

5.2
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6.0 COMPARISON OF PNL RESULTS TO GEORGIA POWER COMPANY RESULTS

Our results differ significantly from those prepared for Georgia Power
Company and presented in Mr. Billy Wise’s report, "Projection of Gas Cost
Resulting From Use of Propane-Air Mixing Plant at Fort Stewart," which
determined a projected gas cost of 45 cents per therm (see Appendix B). The
difference in the results can be easily explained.

First, we are attempting to determine the appropriate cost of gas
services to use in the LCC methodology, and not a cost projection, as the Wise
report calculates. Wise’s cost projection includes payments made to the
contractor that are not affected by energy use. While it could be argued that
these costs should be included in the non-fuel 0&M category of the LCC
methodology (see Section 2.0), their inclusion in both the calculation of the
ERO LCC and the base case LCC would cause the fixed payments to cancel out.
Second, Wise’s'calculations include the fixed costs paid to the contractor
under the first two parts of the contract. Because variations in gas usage do
not affect fixed costs, fixed costs should not be included. Third, Wise bases
his calculations on the savings generated by the propane-air station over a
25-year period, according to the SES contract. While the expected savings
will determine whether or not the contractor will be paid in full each month,
it has no bearing on the marginal cost of gas service. The contract does not
include a method by which the cost of gas service should be calculated,
however, and is therefore not relevant in this situation. The LCC methodology
requires an initial cost for natural gas, or in this case, natural gas
service, which is then escalated according to DOE escalation rates through the
analysis period. Finally, to determine the average cost per therm, Wise used
only those therms delivered by the gas company; however, the therms generated
by the propane plant must also be included since they are substituting for the
natural gas.

The marginal, or avoided, cost of gas service is the appropriate cost to
use in conjunction with the estimated energy savings of an ERO to calculate
the dollar value of those savings. For this reason, it is important that only
variable costs which are affected by the amount of gas used are included. A
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cost is considered variable if the amount of fuel used affects the dollar
amount paid by the Fort. Fixed costs associated with natural gas and the
propane plant will be paid despite any increase or reduction in gas or propane
usage. Because the effect of an increase or decrease in total gas service
requirements will not significantly affect propane plant savings (see

Section 2.0), the fixed contract payments should not be significantly
affected, and are therefore not included in the cost calculation.
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. SECTION B
SUPPLIES OR SERVICES AND PRICES/COSTS

1. SUPPLIES OR SERVICES. The Contractor shall furnish all
material, equipment, labor, supervision, and services needed to
(1) design, deliver, receive at site, store, construct, finance,
fabricate, start-up, check-out, test, inspect, install, operate,
repair, maintain, and provide propane supplies for a
propane-sir storage and supply systems for natural gas peak
demand shaving for the duration of the contract, (2) obtain all
environmental, construction and operating permits, (3) provide
connections to gas and electrical systems, (4) provide meters for
use in determining payments, and (5) read meters and calculate
billings in accordance with the provisions of this contract, in
support of the shared energy savings program.

2.0 Schedule B-1. The contract will consist of this RFP,
including the scheduies for 15 years with an option to extend
performance for 5 years. The actusl savings will be based on the
difference between actual Atlanta Gas Light Company (AGLC) monthly
billings for natural gas consumed under an interruptible service
contract and the calculated billings for an eguivalent consumption
of natural gas consumed for the same period under a
noninterruptible service contract plus the cost of the propane
used during the billing period, and less the cost of power to the
propane-air systems for the same period. No guarantees are made
by the Govermment in regards to changes in the current AGLC
natural gas rate schedules or changes in Fort Stewart gas
consumption. Schedule B-2 is estimated construction costs for
bonding purposes.

2.1 Since the savings generated by the contractor will vary
depending on propane usage and changing utility rates, the then
current AGLC rates shall be used by the Contractor, in addition to
his propane and electric power meter readings, to compute the
actual monthly savings and billings to the Government. Samples »f
the current AGLC rates are shown in Section J, Attachment 2.

2.2 Schedule B-1 shall reflect contractor payment split into three
parts, all of which will be dependent upon and derived from energy
savings if any. Part one shall be a proposed fixed dollar amount
for each month to cover the contractors debt service. Part two
shall be a fixed amount to cover all other items including profit,
but not including propane. This psrt shall be fixed dollar amount
which will be adjusted by the Consumer Price Index, Urban
Consumers, Atlanta, GA In this way the offeror can estimate what
price he requires for.his service, less debt service and propane
supplies, based on todays dollars and his actual payment for part
two will automatically increase with inflation to cover his cost
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growth due to inflation. Part three shall be dollar amount which
will pay the contractor for the propane which his system supplies
during the billing period. The payment for part three shall be
based upon the actual price paid by the contractor for the last
shipment of propane he received in support of this contract and
the amount of propane supplied to the Governments distribution
systems as metered using the contractor supplied propane-air
meter. All propane unit costs shall be made available to the
Government to verify the unit cost that the contractor bills the
Government. The total payment to the contractor shall be subject
to savings being available during that billing period. Af no time
may the contractor receive more than 100 percent of its share of
the calculated savings during any one billing period. 1f, due to
no fault of the contractor, sufficient savings do not exist in any
given billing period to cover all parts of the payment, the
contractor shall receive 100 percent of the savings generated
during that billing period and the remainder of the payment not
recovered shall be called a shortfall and tnat amount will be
added to part 1 of the next billing periods puyment. This process
will continue until the shortfall is recovered. In this way, if
propane usage is high in any given pay period and not enough
savings exist to cover all payments, the contractor can recover
these payments during a later billing period when sufficient
savings exist. Since by law, the Government is only obligated to
pay the contractor a portion of the savings, which can not exceed
100 percent of the savings, any shortfall can only be considered
due when savings exist; therefore interest will not be paid to
the contractor on any unpaid shortfall. To minimize this effect
on the contractor, the contractor is encouraged to propose a
higher payment in the months when the savings are predicted to be
higher and a Lower payment when the savings are lower.
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PROJECTION OF GAS COST
RESULTL<G FROM USE OF
PROPANE-AIR MIXING PLANT
AT FORT STEWART

BACKGROUND

A life cycle cost analysis is being conducted to consider application of a residsntial energy
efficicncy program in 283 military family housing units at Fort Stewart. A critical eiemsnt
in life cycle cost analysis is the cost for various types of energy used in the facilitiss,
Huntsville Division has recentlyawarded a sharcd cncrgy savings contract involving expansion
of an existing propane-air mixing piant, which will allow Fort Stewart to reduce their [irm gas
purchases under the AGL I-24 rate from 6,980 therms per month to 0 therms per month, thereby
resulting in a decrease in the cost per therm of gas consumed. It is necessary to calculate the
projected gas cost 8s & result of having the propane-2ir mixing plant in operation. The purpose
of this paper is 1o describes the method of calculating the projected gas cost and determine what
that cost per therm at Fort Stewszrr will be, This projected gas cost will then be usad in the life
cvcle cost anglysis for the residential ensrgy efficisncy program.

Critical to the calculation of projectsd gas cost is the nature of the shared energy savings (SES)
contract for the propance/air mixing plant. The SES contract specifies thar the contractor shall
furnish all material, equipment, labor, supervision, and services needsd to (1) design, deliver,
rcceive at site, store, construct, [inance, fabricate, start-up, cheeck out, test, inspess, install,
operate, repair, maintain, and provide propane supplies for ¢ propane-air storage and supply
system for natural gas peak demand shaving for the duration of the contract, (2) obrain all
environmsntal,construction and opergting permits, (3) provide connectionsto gesand electrical
systems, (4) provide meters for use in determining payments, and (5) read meters and calculzrs
billings in accordance with the provisions of this contract, in support of the shared snergy
savings program.

The SES contract is [or a period of 15 years, with an option to extend performance for an
addirional 5 years. The actual energy dollar savings will be bascd on the difference between
astual Atlanma Gas Light (AGL) monthly billings for natural gas consumed under an
interruptible service contract and the calculated billings for an equivalent consumption of
natura! gas consumed for the same period under 2 noninterruptible service contract, plus the
cost of the propane used during the billing period, less the cost of electric powsr 10 operate the
propanc-air system during the billing period, plus government operations and maintsnance
savings on the existing facility, calculated as deseribed in Attachment L.

Contractor payment is split into three parss, all of which will be dependent upon 2nd darived
from energy savings, if any. Partonz shall be s proposed fixed doller amount for cach month
to cover the contractor’s first cost of the plant, including design, construction, initial propzne
fill of the newly installed tanks, ets. Part two shall be a fixed amount to cover all other items
including profit, but not including propaas, and will be adjusted annually by the Consumer
Price Index, Urban Consumers, Atlanta, Ga. Part three shall be the dellar amount which Tepays
the contractor for the propane which his system suppiies during the billing pariod.

At no time may the contractor rescive more than 100% of the calculated savings during any one
billing period. If sufficien: savings do not exist in 2ny given billing period to cover all parts
of the payment, the contractor shali receive 100% of the savings generated during thart billing
period and the remainder of the pavment not recovered shall be called 3 shortfall and thag
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amount will be sdded 10 part one of the next billing psriod’s payment. This process will
continue until theshortfall is recovered by the contractor, Attachment 21s the SES contractor’s
proposed three-part schedule of payments.

ANALYTICAL PROCESS

This process for calculating the projected cost of natural gas at Fort Stewart with the propane-
air plant in operation follows exactly the procedurss described in Attachment 1. The projected
gas rate is a function of, and must include consideration for, all of the contractor's costs in
building and operating the propane-air plant.

This analysis is based upon 12-month's actual natural gas invoices dating from 1. 1991
through June¢ 1952, obtained from Fort Stewart. The 12 invoices were [irst run ther . b the
AGL 1-24 rate assuming 8 monthly {irm gas demand of 6,980 therms, Then the same 12 twelve

invoices were run through the ratc assuming zero firm gas. The results of these calculations
are shown in Attachment 3.

Schedule B-1 {rom contract number DACAE7-92-C-0012 (Attachment 2) and data {rom
Attachment 3 were used to construct Attachment 4, a schedule of potentisl savings and
contractor payments. The columns in Attachment 4 are definad as follows,

Cost Firm The monthly cost {or natural gas assuming 2 [irm demand of €,980 therms

Cost Int The monthly cost for natural gas assuming zero {irm demand
Savings The difference between Cost Firm and Cost Int, or maximum savings potential
Contractor

Payment ]  Takexn {rom Scnesdule B-l of the SES contract

Contractor
Paymesnt 2  Taken [rom Schedule B-1 of the SES contract

Contractor
Payment 3 Taken from Schedule B-l of the SES contract

Total
Contractor

Paymezats Total monthly peyment expected by the contractor, including the appropriate
CP! multiplier (1.2) on Contractor Payment 2

Attachment 4 was =xtended for 2 25-vear period, corresponding 10 the 25-year life cycls cost
analysis period. The 12 gas invoices notcd above were used 2s 8 representative demend shape
for each of the 25 vears. Data for the [irst 20 vears {or the three Conrractor Payment columns
came from Schadule B-1 in the SES contract. Operating costs 1o 1ne government for the last 5

ears were assumed to be identical to the last vear of the contract (vear 20 of the SES contrasr).
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Sl 1

Total Projected Savings over 25 Years

Total of Contractor Payments and Operating Cost
to the Government for 25 Years

Total Net Savings Potential over 25 Years
Average Annual Savings (82,100,667 / 25 years)
Adjustmerts to savings

+ Displaced Gas Savings

20,000 therms (.39)(1.1014) + 20,000 therms (.06) =

+ Annual O&M Savings
S2A72(1.2) (1) =

- Propane Plant Power Cost
40,000 kwh (.05) =

Resulting Annual Savings

Current Annusal Gas Cost with €,980 therms [irm demand
- Resulting Annual Savings
Ne: Annual Cost for Gas

Total Therms Used

Average Cost Per Therm with Propane-Air Plant in Operation

(8679,458 / 1,508,085 tharms)

B.4

58,058,225

$5,957,558
$2,100,667

$84,027

$9,109

$3.960
597,096

$2.000
$95,096

$774,554

£05.096
3679,458

1,508,085

$0.45
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13.0 BASIS OF PAYNENT TO THE CONTRACTOR

13.1 Basis for Contract Billing. Actusl Atlonta Cas Light Company
Billing records and billing formilas are tc be used as the basis
for contract billing. The method and nstursl gac prices usec as
the basis for determining the ™Actual Costv used tor contract
billing shall be in accordance wWith the natural g2s billing
procedures and pricing strategies in effect during the billing
period and the actual dollar amount will be obtairmed from the Ft.
Stewart gas bill. The ®"Baseline cost and “Savings* will be
determined in accordance with Section G, Paragrapn 13.4. The
electric rates used to determine the cost of electricity used by
the system shall be based on the Ft. Stewart sales rate in effect
during the billing period. The propane rate used 1o determine the
collar amount due to the contractor for the propane used durimg The
billing period snall be the price that the conzractos purchases
propane tor under the bulk propane sipply contrace. ’

The Contracting Officer may give 30 days notice tc the

Contractor that the Goverrwent intends to provide the propanc.
After giving a 30 day notice of its intention, the Goverrment may
elect, 8% any time curing the period of this contract, to turnish

propsne in Liew of purchasing propane troa the contractor. If the
Govermment provioes the propane, the contractor would not be
reistaursed for any propsne purchased.

watural gas usage displaced Dy Ihe contractors propanc supplieg to
the distritution system 1S considered e savings to the Government.
The contractor shall cetermine tne amount of this savings by
metering the mumoer of therms of propanc supplied to the
distribution system, convert that to the nuder of therms of
netursl pas displaced, and calculate the notural gas dollar savings
using Atlants Gas Light Company’s pricing procecures tor firm
contract natural gas that sre in sftect ouring the billing pericd.
13.2 The contractor shall claim payments on & monthly basis.

The contractar shall use formats as agreed To by tne Contracting
Ofticer. Sample billing formats shall be submitted for approval
to the Contracting Officer, at least 60 cays prior to the conple-
tion of construction. The bills submitied by the contractar
\m-ll be sctompanied by the Atlanta Gas Light Company bill for
the same period, by the contractor!s meter rroding records for
pronane and electricity, by the contractor!'s calculation of the
costs of propane and electricity, and by oll other cata used or
required To gevelop the invoice.

13.3 The moount of the payments that thall be claimed by the
contractor will be based uson Scheaule B-1, the eatculated costT
of the propane that the contractor suoplied to the natural gas
distribution system and the availability of savings.
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13.4 The actual cavings uill be bssed on the difference between
sctual Atlsnta Gos Light Compsny monthly billings for natural $as
consuned under the interruptible service contract which Ft.
Stewsrt purchases natural pas (Actual Gas tost) curing tne billing
period ond the caiculated cost for oh ecuivalent consumption of
natural gas consumcd for the seme period uder a.current ATlanta
Gas Light Company curteilable service contrast (for @ similar Type
customer) with firm pas service of 6980 therms per eay with the
remgining daily recuirement supplied at an interruptible rate
(Bascline Gos Cest), plus the caleculated cost of the natural gas
displaced by propane ouring the billing period, less the cost of
power TO the propsnc-air systems for the save period; ‘and plus
GoverTment Operations Bnd maintenance savings on the existing
tacility as indiested herein, The Basetine Gas Cost shall be
determined by the contractor by obtaining the daily ft. Stewart
natursl gas tonsumption recorcs ter the bilting period from Fr.
Stcwart persomnel, and reconstructing & gas bill using the
procedures outiined in the current Atlanta Gas Light Cemeany
curtailable service contract with firm gas service of 6980 therwms
per day with the remsining daily requirement cwolied at an
interrupotible rate. Propene usage and electricity usage will

be Getermined by meter resdings from the contractor installed:
ard contractor read meters. All Gata used To reconstruct

the Baseline Gas Cost shall be swmitted with the invoices.

13.5 1f sovings exceed the adjusted proposed payment for the month,
the contractor shall be paid per proposed payment, subject to all
other pf‘OViS\OﬂS of this contract.

The following is an example of how savings and payments will be
cetermined:

Assumotions: ALl Values are Fictitious and the example is
simplified by ignoring customer charges and other utility comany

ad justments.,

Natural gas usage - 200,000 therms (toral, firm and intermotible
thermns)

Xatural gas usgge under the recomstructed daity firm contract -
180,000 therms (firm therms)

Ratural gas price intermmtible rate-$0.24 /therm
Ratural gas price firm rate - 30.39/therm
Charge fer Daily Firm Contract - $1.30/firwm daily therm

Commodity Charge Firm Therms (first 100,000 therms) - $0.073/therm
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Propane usage - 10,000 gallons
Contraciors Propane Cost - $0.50 per gallon
Propane Plent Energy Usape - 10,000 kwh
Eleetric Cost - (from FI. Stewart Sales Rate B) assume $.05/kwh
Uperstions and Maintenance Savings ~ $275.00 per month.
s. Actuol Gas Cost: (fully intermptible suwpply) (During the
contract, this cost will be obtained trom the sctual Ft. Stewsrt
Nagpural gac bill.)

(a) Cost per therm for interruwtible gas

200,000 therms " 3L.24/interruptible therm = $48,000

(b} Transportation charge

200,000 therms * S.Dél.tnem (commodity charge) = $12,000

(c) Total

Actual Gos Cost = $48,000 + $12,000 = $60,000

Commodity Charge Fiem Therms (therms over 100,000 therms) -
$0.048/therm
Commodity Charge {nterrptible Therms - $0.06/therm

franchise Rec. Factor for firm therms - 1.4 % of total. firm gas
cost excluding commodity cnarge and base take of pay cost.

Consumer Price Index, Urbsn Consumers, Atianta, G3. resuits is 2
tactor of 1.2.
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b, Baseline Gas .Cost: (All costs snd procedures used to
reconstruct the bill That the Goverrment would have received had
The contractor not provided the capedbility to interrupt service
shall be based upon the rates Atlanta Gas Light Company uses for
customers with a curtaileble service contract similar to the one in
effect tor fort Stewart billing 8t the time or contract award with
firm pas service of 6980 therms per day with the remaining saity
requirenent supplied at an internptible rate.)

As new uninterruptible firm pac lodds are acded at Fort Stewsrt

due to additional construction or retrofits of existing equipment
to burn gas, the firm pas cemand used to determine Daseline cost
will be increased accordingly. As an examole, if an additional
load of 10 x 10 E& btu/hr is acoed to the instsllation, then firm
‘gemand used in the baseline cost cetermingtion will be incressed

8s follows: . :

10 x 10 E6 btu/hr/ 100,000 btwthers x 24 hours/day x .6 =
' 1440 therms/cay

Note: & 60% diversity factor wil be used when converting from s

mexioum hourly losd to s caily load untess 1T can be shown that
e ditterent diversity tactor is more eperopriate.

Theretore, if the (m:ﬂtutim load increasec by 10 x 10 €o “F“’""
the firm cemand used to calculate the baseline cost will e
increased by 1640 therms/cay.

(a) Availanility Charge

6,980 firm therms/cay * $1.30/firm therm = 29,074

(b) Cost per therm of firm gas oelivered.

180,000 celivered firm therms * $G.39/firm therm = S70,200

(¢) Transportation charpe Yor firm tTherms

100,000 therms $3.073 = $7,300 (tor first 100,000 therms)

20,000 therms * £0.06 = $4,800

(dy Cost per tnerm of interruptible pas

20,000 oelivered 1nterruptible themms * $0.24/therm = 54,830

(e) Trongportation charge tor interruptible therms

20,000 therms * $0.06 = $1,200
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(f) Franchise Rec. Factor for firm therms

(39,074 + $70,200) * .016 = $1109.84

(¢) Total

$5,074 « $70,200 + $7,300 « 3£,800 + 34,800 *- $1,200 +
$1109.84 = $98,483.84

¢. Displaced Natural Gas Savings:

5,000 therms x [.39) x (1.014] « 5,000 x [.0&) = $2,277.30

Note: Propane usage is converted to Natural gas therms,
The terms in brackets represent the pricing strategies of Atienta
Gas Light Company for firm gas sueely,

d. Propanc Plant Power Cost:
10,000 kwh * $.05/kwh = 8 500.00

kote: 10,000 kwh 1s the power consumed by the propsne nif
plant angd shall be ocetermined by the contractor installed,
congractor nmi:oreq'e\ectric meter, Ine price of power snall be
cetermined from the fi. Stewart Power Sales Rate in affect auring
the billing period.

¢. Operations and Maintenancc Savings:

- -

oM Savings 8 275 x 1.2 = 330
{. Savings: (Sec paragraph 13,4 for tne definition of savings)
$98,483.8% - $60,000 « $2,277.30 - $ 500.00 + 330 = $£0,591.14

g. Contractor Poyment: Assuming Scheduie 6-1 imdicated that the
contractor big a payment for Pert 1 {first cost) of $10,000

tor thic billing period, » payment for Part 2 (operation,
maintenance, ond repair cest) of 31,000 tor this billing

period adjusted with the RPL.

Forts 1 engd 2 Payment = 510,000 « (31,000 * 1.2) = 311,200
Per: 3 Paymenz, Propsne Cost: Propane usage will be cetermimed
by the propane meter., For tnis example, we Will assume the system

supplied 10,000 gallons of prooane to Fert Stewart, Assume the
contractor's price for propane is $0.50 per gallon..
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Propane cost = 10,000 pellons propane X $0.50 S/gallons =
35,000

Total Payment = 311,200 + $5,000 = $16,200.

Since the poyment is Less then the savings, the contractor is Oue
his entire payment of $16,200, swject te all other provisions of
this contract.

11 gas usage is low in eny given momth resulting in savings
being lower then the reguested payment or if propane usage is
higher making the Part 3 payment push the total requested months
peyment hipher than savings, then the contractor shall receive 103X
of the gevings that month subject to all other provisions of this

contract, snd the payment shortfall shall be acded to the next
billing periods Part 1 payment so th3t the CONTIaCtor may recover
the shorttall. No interest or late penalty miy be sagaed to the
sherttall Oue TO iT NOT being Paic ouring the month requestec since
Dy LaW, The Govermment cannot pay the contractor sore tnan the
savings that this project generatcs.

for exanple, if savings were anly $16,000 in the previoys ex-
ample and the requested payment was $16,20C, the 3200 difference
would be epplied to the next billing periods Part 1 payment.

13.6 All gas billing data that is avaiiabie to the Governmment will
be mode available to the contractor, The contractor snall cbrain
all availsble cata necessary tor preparing invoices, Tlhe
contractor shali calculate the aesired payyment on a monthly basis
tor the previous Billing period, A copy of these calculations
shall be sent to the Contracting Officer with a moathly invoice.
All gas and electric consunption data that {s available to.the
contractor shall be mace svailable to The Goverrment.

13.7 It the contractor coes Not pertort i1n gsctormance with the
tergs af this contrace providing tull system cepacity, including
nonperformance cue to acts of God and cue to his nonperformance the
utility company imposes & penalty on the Govermmeni, the coniractor
shall receive no payment until the Government recoups the entire
amunt of the penalty. The contractors anticipated payments wnich
were spplied to repay the Goverrment for the penally ghall not be
considered shortfalls and shall net be recoverable by the
contractar, '

For exanple, assume that the sysrem does not work properly du= to
s failure of any part of the system and The Government is charged
an acdditional $3.00 per therm over snd above the regular
commodity charge for all unauthorized gas taken Yrom

the natural gas distributor. Also assume That the Government
uses 10,000 therms of unauthorized gas. )
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Natural Gas Cost over and above the regular cost would be:

10,000 therms * $3.00 &« $30,000 penatty
Alsc assume that the contractor‘s monthly payment is $10,00C, The
contractor would not reccive g payment for three months. The
psyments which tne contractor did not receive would not be
considered & snortfall and will not bs recoverable by the
contractor. This is cone to insure that the contractor properly
a3 INteins the system and that the contractor is responsible tor
systen failures,

1f the contractor’s system is providing full contractual
requirements, and Gue to 8 lorger than snticipated systen oemand,
the Goverrment must purchase natural gas ouring sn intermption,
snd, therefore, incurs o penalty from the gas supplier, tne
contractor shall not be responeible for poying the penalty.

13.8 1f Fort Stewsrt‘s requirement tor natural pas exceeds this
contracts requifements tor propane-pir sudoly capecity, the
Governwen: shall have the right to, and in sucn case shell be
_v_'qt‘mible for, contracting with the natursal gas supplier for
enough firm natural gas supply capacity to meet iT's needs over
ard above the capacity supplied by the contractor. In such case,
the determination of sovings shall be based on the difference
between the actusl Atiants Gas Light Company monthly billings for
natural gas consumed uncer the new service contrect (which
includes some firm gas supply) which Fort Stewart purchases natural
gas curing the billing period and tne calculated cest for an
equivaient concumetion of netural gas consumed for the same period
unoer & Atlants Gas Light Company contrect, similar to the one Fort
Stewart buys natural gas at tne time of contract award, with
curteilable service with firm gas service of 6980 therms per day
with the remaining daily recuirement supplind at an intermmtible
rate (Baseline Gas Cost), plus the calculated cost of the natural
gas displaced by propane during the billing peried, less the

cost of power to the propane-air gystems for the same period,

and plus Goverrment operations snd maintenance savings on the
existing focility a3 indicated herein.

13.9 Goverrment operations and maintenance savings shall be 3275
pcr month adjusted by the Consumer Price lmeex, Urban Consumers,
Atlants, GA.

14.0 FACILITY AND EGUIPMENT DISPOSITION

14.1 The facilities, equipment, programs, and full tanks of propane
reauired for propsne oir, anc all other items used by the
contrascior or reguired to operste and meintain the proponc-air
supoly system wmich is provided and instalied under this contract
shal! beccme the property of the Goverrment at the end of the
contract term at no acditional cost to the Govermment.
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The baseline consumer price index is the consumer price 1ngex for
all urben consumerg, Atlenta, GA, The current consumer

price i1ndex to use in oroer to properly inocx the payments is
according to the montn of the billing.

month CPi to use

January Octooer of The previous year
february Novemoer of the previous yeor
march Decemocr of the previous year
April Jonuary of the current year
Koy February of thc current year
Jdune Harch of the current year
July April of the current year
August Kay of the current year
Septenoer June of the current year
October July ot the current year
Hovenoer August aof the current year
December Septemoer of the current year

Yhe current CP] can be obtained from the Local bureau of
Labor statisrics or amy other publication acceptable to tne
Government and The contractor.

16. GOVERKMENT FURNISHED PROPERTY

The comtractor will assume opcration and maintenance of tThe propane
air mixing plamt that was built in 1974 at a cost of $212,000. The
contractor Will bs responsible for the property in accorgance with
EAR 52.245-2, Goverrwnent Property (Fixed Price Contrgtts) (Dec
1989)

1M
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Schedule B-1 (APR S.. orrac Awad & Comraz Tem Start) (Ot 82 Svings Commence)

CONT. CONT.
YEAR MONTH
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SCHEDULE B-1
PART 1 PART 2 PART 3
CONT CONT CONT
SHARE® SHARE® SHARZ™
oonsruson  construshon constucton
consyucuon  ConsStrucuon consrudion
consTucion construchion consTuan
construction  constructon  constuchon
construction  consTucion  construction
consTudion consrucuon constucion
527,458 $0 $0
$23,569 $0 $0
$39,789 $0 $8,075
$35,455 $0 $8,075
97,42 $0 S0
$24,233 $8,169 $0
$14,484 $7.857 $0
$12,997 56,843 $0
73,809 S8285 $0
$15.363 85,727 $0
$16,926 $£.380 $0
$12.273 $E.380 $0
812273 $8,380 S0
$12.273 $3,380 SO
512.273 $£.380 $6,439
$12273 $2.380 $8.438
$12273 $£.380 $0
TSzl $£.380 $0
$12273 - $E38D -~ $0
Sie2n 38,056 $0
$12.586 56,988 $0
$13.685 $5,881 S0
$14,772 _ $2,380 $0
‘ $12.273 $8,380 K
" $12273 $2,380 S0
273 $8.380 $0
$12273 $2,380 $6.626
$12.273 $8.380 $5,826
812273 $£.380 © 80
$12.273 $8.380 S0

B.15




.‘ \
Scheduls B-1 (APR Q‘(.JC-'I: Awarg & Comtrax Term Shart) (Oc2 82 é..ngs Commaenca)

" Ses Section E, Parz 2.2 for definitions

** For proposal purpases, esimated Part 3 shara shall be based on
the Govamment using 10,000 therms per month during the mortns ot
December and January. The price o the propane shall be based on
astimates oSined by the ottsror with the estimated prics

increasad by 6% sacrysar.
CONT. . CONT. PART1 - PART 2 PART3
YEAR MONTH " CONT CONT CONT

SHARE SHARE SHARE™

¢ Jeas 1 $12.273 $8.380 $0

2 S22l 58,380 30

3 $12.273 ST 74 $0

4 $12.878 7,169 30

5 T$Ees T B3 30

6 $12.273 £338) [

7 = s22is $E.350- 0

g $12.275 8,780 0

] TSiaZe $2.380 §7.235

10 T2 SN S35

1 $i2273 $E330 $0

12 $12.273 23,380 )

5 (n q {2 1 S‘Kﬁ 32320 9]

2 $12278 $8.380 0

3 512273 SS.068 33

¢ TR235% $8.157 $0

5 $12.435 SE380 0

6 T $12273 $E.380 0

7 273 $2.380 (%)

8 TSI $E.380 0

] S12Z7 © SE380 1588

10 $12.213 SE.380 $7,663

11 G $2.380 $0

1 312273 $8,380 S0

§ 1y 1 $12275 . $8.380 S0

o 2 $12.273 ~$£.380 S0

3 "$i2213 - $8.380 $0

¢ $12.275 $2380 0

5 12073 $8,380 $0

6 $12.213 $8380 S0

7 $12.0/3 $E,380 )

8 $12.273 SE380 $0

9 $12273 $5,380 $8,129
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Schedule B-1 (APR 52 Cortracs Award & Coreras: Tem Sari) (Oct 82 Savings Commence)

10 ' R 3] $£,380 $s

29
Bl $12.273 $8.380 0
12 ‘ $122713 $2380 $0

* See Section B, Para 2.2 for definitions

* For propasal purpases, estimated Part 3 share shall be based on
th Government using 10,000 therms per momh during the months ot
Dacamber and January. The prics of the propane shall be based on
estimates obiained by the ofteror with the estimated price

increased by 6% e2ch year.
CONT. CONT. PART 1 PART 2 PART3
YEAR MONTH CONT CONT CONT
- SHARE” SHARE SHARE™
¥ ¢ 1 512273 58380 2y
. 2 $12.073 SE£.350 S0
3 512.273 52,380 0
] 4 5228 $.380 50
5 . T 812553 $2.380 £0
8 $12.273 S£.380 $0
7 $12273 52,350 0
8 T§Zs $¢,350 $0
9 TR2ze 52,380 $6.617
10 $12.273 $8.330 SE617
11 TZ8 $2.320 50
12 - $1258 | $6380 0
8 (549 1 12273 $£,380 S0
2 $10.273 $2.380 $0
3 S2zi8 §2.380 0
4 TSi2078 - se380 80
5 $12.273 $8.380 $0
§ $12.273 SE.380 $0
7 = THnam SE.380 — S0
8 $12.273 ~ 58,380 0
] $12.273 $€,380 $E,134
10 e $E.380 $C.134
7" 12273 $E.350 0
12 T 812013 — $£.380 0
9 2080 1 $12.273 $8380 - $0
2 —5aE $E.380 0
3 512273 $8,380 (Sl
4 $12.273 52,350 S0




Schedule B-1 (APR 82 Lortrast

o o~y ot

10
1
12

Award & Comract Term Start) (Ot 82 Savings Commencs)

* Ses Section B, Para 22 for dafinitions

~ For proposal purpases, estimated
the Government using 10,000 therms
December and January. The prce ¢ the popane shall be

estimates obtained by the ofteror wit the estimated prics
increzsed by §% 6ash year.

CONT. CONT.
YZAR MONTH

10 o201

W o ~ O th A

B.18

—§i2are $8350 $0
el -
ez $5,380 $0
$12.273 $£.380 $0
$12273 $8.380 $0
—$12273 $8.380 9,682
$12.273 $2.380 $9.662
$12.273 $£.380 $0
$12.213 $2.380 $0
Part 3 share shall be based on
per month during the morths of
pased an
PART 1 PART 2 PART 3
CONT CONT--* CONT
SHARE® SHARZ" SHARE™
3p¥ac) SE380 $3
$12.273 $2.330 $0
$12.273 $2.380 0
512213 SE380 $0
223 [T) $0
$12273 $£.380 [
S $2.380 %
12213 $8.380 [33)
$12273 $E.280 $10.285
12.273 $8.380 $10,2€3
$12.273 $2.380 $0
S12273 $5.380 - - s0
$12.273 $2.380 30
$12.273 $£.380 $0
12273 $5.380 $0
$12.273 _ $8.380 S0
$12.273 $e3 0
$12273 $2,330 S0
$12273 $2.380 0
$12.273 $2.380 $0
$12.273 $8.380 $10,878
$12.273 55380 —$10,873
$12.273 $£.380 $0
12273 $€.380 S0

)



Schecule -1 (APR 82 Surtraxt Award & Comra= Temm Start) (O 82 Sa¥e.ss Commencs)

2 oz I $12.275 $E38) 0
2 $12.273 $£330 $0
3 $12273 380 30
4 312273 38,380 L]
5 312273 38,380 0
6 $12.273 $£.380 $0
7 $12.273 $8.380 - $0
8 $12.273 $8.380 $0
9 $12273 $3.380 $11,532
10 } TS0 $5.380 1,52
" $12.273 $8,.380 $0
12 $12.273 $8.380 $0
-~ - Ses Section B, Para 2.2 for definitions
= For preposal purposes, estimated Part 3 share shall be based on
tne Government using 10,000 therms per morith Quring the monns of
December and January. The prics of the presane shall be based on
estimztes obiained by the offercr with the estimated prics
) increased by 6% sach year.
CONT. CONT. PART 1 PART 2 PART 3
YEAR MONTH CONT CONT CONT
SHARTD SHARE" SHARZ™
13 T . $12273 S£.380 $0
Jeod 2 $12273 55380 S0
-3 T 512273 8380 . S0
4 $12.275 $8,380 $0
5 12278 $2,380 )
6 _e- 812273 '$8.380 0
7 $12273 52,380 0
8 12213 58,330 -0
8 $12.273 $8.380 12.224
10 12273 $8,380 12224
1 12273 $£.330 S0
12 $12.273 SE380 S0
Py $i2273 £33
2 $12273 $2.380 $0
3 $12.273 $8,380 S0
4 512273 © $8380 0
5 $12.273 $2.380 S0
6 S22 $E3E0 0
7 312273 $2.380 0
8 2273 SE.380 30
B.19



Schoduie B-1 (APR 8. \umrast Award & Corzract Ter: Start) (Ot 82 & uigs Commence)

9 $12273  $£.380 T 532957
10 $12273 $5.380 TS12.857
1 312273 $2.380 $0
12 $12273 $2.380 $0
5 oome ) ic $£360 &
2 $12273 $2380 | $0
3 12277 $8.380 - $0
4 312273 $£.380 30
5 $12273 $£.380 $0
6 - $12.213 $8.380 $0
7 $12273 $8.380 $0
8 $12.2713 $8.380 $0
] $12273 $8.380 $13,734
10 12278 $2380 $13,734
1 $12.273 $2.380 $0
12 $12.273 $£380 (39
* See Section B, Para 2.2 for definitions
* For propesal purpeses, estimatad Panasn..m:tanbe-basad on
the Government using 10,000 therms par manth during the mars ct
December and January. The prics o the progane siall be based on
estimates obtzined by the offersr with the estimated prics
increased by 5% e year,
OFTION YEARS ARS 16 THROUGH 20. OFFERORS MAY VARY THE SHARE
RATIO FOR THE OFTION YEARS.
CONT. CONT. PART1 PART 2 PART 3¢
YEAR MONTH CONT CONT CONT
SHARE" SHARE" SHARE™
16 00 v 1 s122:3 $2.380 -~ .80
2 $12273 $8.380 - $0
3 $12273 $2.380 $0
4 22e 8380 S0
5 $12279 52380 $0
] _ $12.2713 38380 $0
7 e S0 s8380 S0
8 S0 $8,380 )]
) =) $8.380 314,53
10 $0 3£.380 $14,58
11 $0 $8.380 $0
12 $0 - $E380 $0
VAV A Y $E380 Y
B.20



Schedule 81 (APR &2 &m': Award & Corzrac! Term Start) (Ot 82 Sa\’h'.gs Commencs)

$8,380

$£.380

SE380

$5,380

$4.380

$3.380

$£,380 -

2
Blelslslalgl vl e

$2.380

alf

$8.380

$8.380

$8.380

$£.380

$8.280

$E.380

$E.380

$8.380

$8.380

58380

W 8 O WD -

$£,380

9
Bl ol gf gl ol gl gl gl nla

w

$,380 2

10 $8.330 $16,25

-1 $8.380

b R R R PR R R AR B2 R k2] I R R R BRI R AR IR B ol R

818

12 $8.380

* Sas Seciion B, Parg 22 fer definitions

= For prepesal purposes, estimated Part 3 share shall be based on
{ne Government using 10,0C0 therms per month curing the mortns of
December amd Janvary, The price of the prepans shall be based on
esiimates obtzined by the offeror with the estimated prics

increzsed by 6% each year, ‘

CONT. CONT. . PART!1 - PART2 PART3
YEAR  MONTH CONT CONT CONT
SHARE' SHARE" SHARE™

$5.35

B 200
4 SE380

$8.380

$8380

$£380

$£.380

$8.380

$2.380

mm\lmm:?mm—n
ul vl 8l 8 vl v 8l 8| ]
Bl al 8lu) gl gl gl o

$€,380 $17.2
B.21



Schedule B-1 (APR Sz womras Award & Conract Term Start) (Oct 92 Savings Commencs)

10 () 38 17,339
11 (%) $5.320 3
12 $0 $<.,380 50
R 50 $£.380 $0
2 50 $8.380 39
3 ) $€.380 ST
4 $0 $8.350 - $0
5 $0 $2.380 S0
6 . 50 $8,380 0
7 ) $0 $6.380 50
8 $0 $E380 S0
9 50 $2.380 $1E,380
10 0 $E.380 $76.380
11 50 $E380 50
12 $0 $£380 $

* Ses Seciion B, Para 22 for definttions

* For proposal purpasss; estimated Pant 3 share snall be based on
the Government using 10,000 therms per month curing the ments of
December and January. The prics & the propane shall be based on
estimates cotained by the cfferor with the estimaied price

increased by €% each year.

SCHEDULE B-2, ESTIMATED ECP CONSTRUCTION CCST * $521,570
“For Bonding Purposes

B.22
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