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summary: The Department of Energy 
(DOE) is issuing a final rule to amend 
Subpart A of 10 CFR Part 436, which 
contains the methodology and 
procedures for use in conducting life 
cycle cost analyses. The analyses 
involve an examination of the estimated 
cost effects of investments in existing 
and new Federal buildings to minimize 
building energy use or to employ 
building systems which rely on 
renewable energy resources. DOE is 
updating the methodology’s energy price 
projections, modifying the discount rate 
and the study period, and making minor 
technical corrections. 

EFFECTIVE DATE: November 18,1981. 

FOR FURTHER INFORMATION CONTACT 

Thomas Benson, Department of Energy, 
Office of Conservation and 
Renewable Energy, 1000 
Independence Avenue, SW., 
Washington, D.C. 20585, (202) 252- 
9472 

Neal ]. Strauss and Marian L. Dillon, 
Department of Energy, Office of 
General Counsel, 1000 Independence 
Avenue, SW., Washington, D.C. 20585, 
(202) 252-9519 

Chuck Allen, Department of Energy, 
Energy Information Administration, 
12th and Pennsylvania, Washington, 
D.C. 20461, (202) 633-8545 

SUPPLEMENTAL INFORMATION: 

I. Introduction 

The Department of Energy (DOE) 
today promulgates amendments to 
Subpart A of Part 436 in Title 10 of the 
Code of Federal Regulations (10 CFR 
Part 436) which sets forth a rule 
prescribing the methodology and 
procedures for estimating and 
comparing the life-cycle costs of 
investments to conserve energy or to 
increase the use of renewable energy 
resources in existing and new Federal 
buildings. Subpart A was originally 
published in a notice of final rulemaking 
on January 23,1980 (45 FR 5620) 
pursuant to section 381(a)(2) of the 
Energy Policy and Conservation Act as 

amended, 42 U.S.C. 6361(a)(2), section 10 
of Executive Order 11912 as amended by 
Executive Order 12003,42 FR 37523 (July 
20,1977), and Title V, Part 3, of the 
National Energy ConserYation Policy 
Act (NECPA), 42 U.S.C. 8266. 

The methodology required by Subpart 
A involves a systematic analysis of all 
the significant cost savings and costs 
associated with energy investments. The 
methodology relates the initial costs of 
an energy investment to the future cost 
savings and costs associated with that 
investment, and in § 436.14 it provides 
for standardized assumptions to 
establish and compare the relevant 
costs. Among other things, § 436.14 
provided for Federal agencies to assume 
a real discount rate of 10 percent, a 
maximum study period for life cycle cost 
analysis of 30 years, and energy cost 
escalation rates and 1980 base year 
energy prices, both of which were based 
on DOE projected average energy costs. 

The assumptions in section 436.14 
have been affected by changes in law 
enacted as a part of ^e Energy Security 
Act (ESA), (Pub. L. 96-294). Section 405 
of the ESA amended section 545 of the 
NECPA by requiring that the 
methodology be based on a 7-percent 
real discount rate, a 25-year maximum 
study period, and “marginal fuel costs.” 
Today’s final rule makes the required 
changes in the discoimt rate and the 
study period. It also updates the average 
base year prices and escalation rates for 
interim use while work continues on 
development of marginal fuel cost 
projections. Marginal fuel costs are to be 
the subject of a separate rulemaking. 
The rulemaking completed today began 
on October 7,1980, with a Notice of 
Proposed Rulemaking (NOPR) (45 FR 
66632). On October 27,1980, DOE 
published a correction to the proposed 
rule euid extended the comment period 
accordingly (45 FR 71326). 

II. Discussion of Comments and Other 
Issues Related to Amendments of the 
Rule 

A. Discount Rate 

For the purpose of calculating the 
present worth of future cost savings and 
costs, the existing rule provided for a 
“real” 10-percent discount rate, that is, a 
rate not including inflation. In response 
to the change in law enacted as part of 
the ESA, the proposed rule provided for 
a change in the discount rate to 7 
percent. 

A number of comments were received 
concerning the proposed change. One 
comment argued that future cost savings 
would still be discounted too heavily if 
real discount rate were 7 percent. Two 
others suggested the desirability of 

publishing additional Uniform Present 
Worth (UPW) tables reflecting different 
discount values so that entities other 
than Federal agencies could use the 
methodology and so that a Federal 
agency could analyze investments in 
increased energy efficiency in activities 
ether than operation of buildings. 

DOE decided not to make any 
changes in the proposed rule based on 
these comments. DOE cannot alter the 
discount rate for Federal buildings 
because it was fixed by law in the ESA. 
With respect to requests for tables of 
present worth factors reflecting other 
discount rates, DOE decided that it was 
inappropriate to add appendices which 
are not necessary for analysis of 
investments in Federal buildings and 
might be confusing to Federal agencies. 
DOE will consider the inclusion of such 
tables when updating parts of the “Life 
Cycle Cost Manual for the Federal 
Energy Management Program” (which 
gives a step-by-step explanation of how 
to perform a life cycle cost analysis 
under the rule). These tables would be 
purely informational for those vvho wish 
to adapt the methodology for analysis of 
investments other than in Federal 
buildings. 

B. Study Period 

No comments were received on the 
proposed amendments related to the 
reduction of the maximum study period 
for analysis from 30 years to 25 years as 
required by the ESA. Accordingly, DOE 
promulgates the proposed amendments 
without change. 

C. Updated Base Year Prices and 
Escalation Rates 

Section 436.14(c) of the rule provided 
for Federal agencies to assume DOE- 
projected base year energy prices for the 
appropriate region, sector, and fuel type 
in Appendix C, except that the agencies 
were authorized to use their actual 
prices if they were higher or reflective of 
peak and off-peak pricing by the energy 
supplier. In practice, most agencies had 
somewhat higher actual 1980 prices, and 
few if any used the DOE-projected 
prices or had available peak and off- 
peak prices. 

Section 436.14(b) provided for Federal 
agencies to assume that energy prices 
escalated over time at real rates 
(exclusive of increases in the general 
level of prices in the economy) set forth 
in Appendix C. 'The rule did not provide 
for any exception to this assumption. 
The escalation rates were derived fi'om 
comparison of prices for 1980,1985,1990, 
and 1095. DOE projected 1980 prices 
through a primarily “econometric” 
model which is based on current price 
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data and trends, as modiHed by the 
short term effect of changes in several 
variables including world oil prices, 
heating and cooling degree days, and 
disposable income. The 1985,1990, and 
1995 prices were projected 
independently using a model which is 
structural in nature and directly models 
functions relating to the extracting, 
transportation, and conversion of fuels, 
as well as those functions relating to the 
long term effects of supply and demand 
interactions (see 1 below). It should be 
noted that the rule does not provide for 
direct use of the 1985,1990, and 1995 
price projections in life cycle cost 
analyses. The rule only provides for 
direct use of the escalation rates which 
are based upon those projections. 

The notice of proposed 1981 base year 
energy prices and updated energy cost 
escalation rates stimulated a wide 
variety of comments. Some comments 
criticized the use of a “structural” model 
to project prices and questioned DOE's 
ability to forecast energy prices 
accurately. Other comments attacked 
the reasonableness of some or all of die 
projected prices. Still others requested 
DOE projections of peak and off-peak 
prices. Most of the comments were 
concerned with certain assumptions 
underl3dng the computer model used to 
project energy prices in 1985,1990, and 
1995. 

1. Using a “Structural” Model to 
Forecast Prices for 1985,1990, and 1995. 
As was explained in the preamble to the 
proposed rule, the computer model used 
to project prices is the Mid-Term Energy 
Forecasting System (MEFS). MEFS is an 
integrated computer model of the 
domestic energy system which was 
developed by DOE’s Energy Information 
Administration (EIA). MEFS provides 
for explicit representation at the 
regional level of (a) the supplies of and 
demand for petroleum products, natural 
gas, and coal, (b) the costs of petroleum 
refining, electricity generation, and 
transportation, and (c) the price 
sensitivity of energy supplies and 
demands. In forecasting future energy 
supply, demand, and prices, MEFS 
simulates the interplay between a 
number of different variables such as 
economic growth, world oil prices, and 
the discovery of additional domestic 
energy resources. Through use of supply 
and demand curves, the MEFS model 
determines the equilibrium price for 
each energy commodity as a function of 
complex supply and demand 
interactions by all energy commodities. 
Because of the uncertainty of price 
forecasts, EIA provides a range of 
forecasts based on different 

assumptions about world oil prices and 
other parameters. 

The comments which objected to any 
use of price projections questioned the 
ability to forecast energy prices 
accurately. One comment pointed out 
that the use of a computer model is 
dependent upon two important 
assumptions: that the world of the future 
will resemble closely the world of the 
model; and that projections used as 
inputs to the model are accurate. The 
comment further stated that both of 
these assumptions are not true, and as a 
result, energy forecasts have been 
inherently unreliable in predicting 
accurately the movements of energy 
prices. 

DOE agrees that the problems of 
energy price forecasting are formidable, 
and that completely accurate projections 
may be impossible. However, 
forecasting future prices is 
indispensable to conducting life cycle 
cost analyses, and DOE is of the view 
that use of a computer model to project 
prices is preferable to a totally 
subjective guess at escalation rates and 
prices. DOE has attempted to make its 
projections as accurate as possible, 
within the obvious constraiixts imposed 
by the fact that international affairs and 
other factors can severely affect the 
climate in which our economy operates 
and that MEFS simulates. Moreover, 
experience has shown that the price 
forecasts are sufficiently accurate in 
most circumstances to be a reliable 
basis for life cycle costing. 

2. Generalized Comments on Price 
Projections. Some comments, which 
appeared to accept the use of computer 
models in principle, were generally 
critical of the accuracy of DOE price 
projections. A few comments criticized 
individual base yeeir pride projections as 
too high. Others criticized the 1985,1990, 
and 1995 projected prices used to 
generate the escalation rates in the rule 
as being too low. 

In response to these comments, DOE 
has made significant changes in the rule 
to deemphasize the use of projected 
prices. DOE has reworded S 436.14(c) to 
provide that use of actual bas6 year 
prices, an exception under the existing 
rule, is now the norm. DOE-projected 
base year prices are to be used only if 
actual base year prices are not readily 
available. 

Both in response to the comments and 
as part of continual review and revision 
by EIA, DOE has also modified the 1981, 
1985,1990, and 1995 price projections 
and (more importandy) the escalation 
rates derived fi^m them. The new 
projections and escalation rates are 
often higher than those that were 

proposed. Changes in the 1985,1990, and 
1995 price projections stem in part from 
modifications of the MEFS program 
which are discussed below. They also 
stem firom the fact that the proposed 
rates were derived from the analyses 
and models used to develop the 1979 
EIA Annual Report to Congress while 
this final rule is based on the 1980 
report. 

The difference between the proposed 
and final projections arises from three 
primary factors: 

• Some scenario assumptions are 
changed; 

• The analyses and models are 
modified; ' 

• New or updated data are added. 

Of these, the changes in scenario 
assumptions generally make the most 
difference. They include increased 
international oil prices, a reduced 
economic growth forecast, a change in 
the way the Natural Gas Policy Act 
implementation is modeled, ajchange in 
the way implementation of the 
Powerplant and Industrial Fuel Use Act 
is modeled, and changes in the values of 
the parameters that determine the 
capital stock decisions of major fuel- 
burning installations. These changes are 
descried in some detail in the EIA 1960 
Annual Report to Congress, Volume 3: 
Forecasts. 

In subsequent EIA annual reports 
there will be new and different methods, 
data, and assumptions. At the very 
least, these changes will reflect any new 
legislation. In addition, the international 
climate could evolve in a way that 
would require changes in the 
assiunptions used in the Oil Market 
Simulation and the International Energy 
Evaluation System, frxjm which the thrra 
international oil price scenarios are 
synthesized. Changes in price 
projections occur because the 
development of energy forecasts is an 
evolving process, driven by refinements 
in methods, data, and assumptions. 

The projected energy prices used in 
this rule represent the results of price 
forecasts by EIA and are based on an 
assumption of high long-term world oil 
prices. The following table sets forth the 
high world oil price scenario and, for 
purpos^ of comparison. EIA’s low and 
mediunTworld oil price scenarios: 

International On. Price 

tMid-lsei dolare par bwrel] 

Low 
Mo¬ 
dern HNih 

1000 36.50 49.2S S6.7S 
199S_ __ - ^ 36.S0 eaoo 84.00 
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Other key assumptions of the EIA 
high energy price forecast are: 

1. Real (inflation adjusted) annual 
growth rate for the Gross National 
Product (GNP) will average 3.1 percent 
per year from 1981 to 1985, 2.7 ^m 1985 
to 1990, and 1.6 from 1990 to 1995. 

2. The provisions of the Natural Gas 
Policy Act (NGPA) are fully 
implemented, including the Incremental 
Pricing provisions, 

3. The provisions of the Powerplant 
and Industrial Fuel Use Act (FUA) are 
fully implemented, including the 
Systems Compliance Option. 

4. Domestic oil prices are decontrolled 
Jn 1981. 

5. There is no oil pipeline from the 
West Coast to central portions of the 
U.S. 

6. A gas pipeline from Alaska is in 
place in 1990. 

7. Proved reserves are those reported 
in the American Petroleum Institute/ 
American Gas Association report 
entitled “Reserves of Crude Oil, Natural 
Gas Liquids, and Natural Gas in the 
United States as of December 31,1979." 

8. Expansion of electric utility fossil 
fuel capacity in 1985 and 1990 is limited 
to announced utility plans. Expansion in 
1995 is based on economic 
considerations. 

9. Because of Icmger lead times, no 
nuclear projects beyond those currently 
operating, under construction, or now 
planned are expected to be operational 
by 1995. 

3. Peak and Off-Peak Prices. Section 
436.14 of the existing rule authorized 
Federal agendas to use base year prices 
reflecting actual energy pricing 
variations such as time-of-day charges, 
demand charges, and seasonal 
variations. Several comments suggested 
that DOE should provide peak and off- 
peak price projections. They argued that 
the demand and usage components of 
utility pricing structures should be taken 
into account because use of a single fuel 
cost could result in either an 
understatement or an overstatement of 
the cost savings of a particular 
conservation option. 

DOE agrees that the use of peak and 
off-peak pridng in comparison of certain 
options may be a preferred method at 
some time in the future for performing a 
life-cycle analysis. At the presen# time, 
there are several time-of-day pricing 
experiments going on in various parts of 
the country, but the great preponderance 
of electrical billings to consumers does 
not distinguish between peak, 
mtermediate, and base load usage. 
Consequently, it would be difficult and 
premature at this time to project peak 
and off-peak prices and escalation rates. 

However, in an effort to fadlitate use 
of actual “time variable” prices as 
supplied by the utility, DOE today 
amends section 436.14 by allowing for 
escalation of those prices by 
component-spedfic rates provided by 
the energy supplier. This change goes at 
least part of the way toward more 
effective provisions in the rule 
concerning peak and off-peak pridng. 

4. Constant Load Curve Profile. 
Several comments questioned the 
assumption in MEFS that the electridty 
load curve for the last few years will 
remain unaltered in the future. Some 
stated in their comments that time-of- 
day pricing as well as seasonal pricing 
will induce a change in the load curve. 

The MEFS load curve profile includes 
fixed proportions of base, intermediate, 
daily-peaik, and seasonal-peak power 
requirements. Time-of-day pricing 
impacts are not currently incorporated. 

DOE agrees that it is likely that time- 
of-day pridng and other load 
management techniques will modify the 
historical load curve profile. However, 
at the present time, there is no body of 
data indicating the nature and 
magnitude of changes in the load profile 
which would result fitim large scale 
implementation of load management 
techniques. For this reason, DOE has 
assumed continuation of the historical 
load curve profile because to do 
otherwise would be pure coi^edure. A 
study of the available data is being 
conducted to ascertain whether a 
reasonable basis for projecting a revised 
load profile can be determined. 

5. Interregional Transfers of 
Electricity ("Wheeling’^ Several 
commenters argued that MEFS regional 
electridty prices should be revised to 
incorporate more realistic assumptions 
about “wheeling," that is to say, 
exchange by power by interregional 
power pools. DOE recognized this 
problem and the MEFS methodology has 
been revised to include wheeling of 
electricity. Factors representing the 
historical patterns, directions, and 
proportions of wheeled powers have 
been incorporated. These changes, are 
described in the 1980 EIA Annual Report 
to Congress, Voliune 3: Forecasts. 

6. Capital Expansion Programs. 
Several comments were received that 
related to the effect capital expansion 
programs will have on electridty prices. 

One noted that since regional 
forecasts do not represent actual costs 
and benefits of utility capital 
expansions programs, individual utility 
prices forecasts may differ considerably 
from average price forecasts. This 
comment is correct. MEFS regional 
forecasts do not represent spedfic or 
actual individual utility plans and 

programs, and some individual utility 
price forecasts will differ considerably 
from the regional forecasted prices. 
MEFS forecasts are necessarily based 
on aggregated regional data, reflecting 
the practical considerations inherent in 
nationwide data collection and 
forecasting. There are too many utility 
service areas to permit collection of 
data and development of price 
projections on a utility-specific basis. 
Accordingly, the use of regional data 
must be retained. 

Other comments stated that the MEFS 
model does not consider past 
construction decisions or the impact of 
abandoning capacity. This is not the 
case. MEFS explicitly includes both 
existing utility facilities and announced 
plans and estimates for construction 
through 1985 and through 1990. Utility 
construction decisions in 1905 are 
modeled on the basis of life cycle cost 
analyses of alternative utility options 
projected to be available during that 
time period. The estimates are, however, 
aggregated to the DOE regional level. As 
for abandoned capacity, ^though it was 
not explicitly described in the MEFS 
documentation, savings resulting fi'om 
closing down existing powerplant 
facilities are specifically included In 
MEFS equilibrium solutions. Closed 
installations are placed in the reserve 
category and no additional fuel charges 
are incurred. However, remaining 
capital costs, if any, continue to be 
induded in the rate base. 

7. Incremental Dispatch of Capacity. 
One comment point^ out that the 
electridty production submodel of 
MEFS assumes that utilities will 
dispatch generating units based on their 
marginal costs, regardless of whether 
the plant has actually been built. Thus, 
the comment continued, if levelized 
costs of a new plant are less than 
operation, maintenance, and fuel costs 
of existing capacity, the model will 
assume that a new plant, or more 
accurately, an infinitesimal fraction 
thereof, will be brought into service. 

The comment is correct in the sense 
that the linear programming methods 
used in MEFS assume that small 
increments of capacity can be added 
(and withdrawn) without explicitly 
ensuring that complete facilities are 
brought on-line as single units. 
However, aggregation to the regional 
level of detail and interregional 
transfers of electridty generally provide 
a broad enough capadty base to prevent 
significant distortion due to this 
approximation. In addition, new 
construction is assumed to be equal to 
or less than the limits shown in utility 
plans for the time period. Consequently, 
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the analytical approach of the MEFS 
model will be retained. 

8. Impact of Conservation and 
Alternative Technologies. Three closely 
related comments were received 
claiming that the model fails to account 
for reduced conventional fuel 
requirements resulting from 
conservation and the implementation of 
alternative energy technologies. 

These comments are not correct. 
Estimates of the impact of solar, 
geothermal, conservation, and other 
alternative technologies are explicitly 
included in MEFS. The actual values for 
the projections presented in the NOPE 
are given in Chapter 4 and Appendix B.2 
of the EIA Annual Report to Congress, 
1979, Volume Three: Projections. A 
comparable discussion is foimd in 
Chapter 3 and Appendix B.2 of the EIA 
Annual Report to Congress, 1980, 
Volume Three: Forecasts. 

One of the comments pointed out that, 
based on the EIA 1979 Annual Report to 
Congress, the MEFS demand model 
assumes a 3.2-percent growth rate in 
sales of electricity during the forecast 
period, identical to the growth rate 
during the years 1973 to 1978. The 
comment argued that the 3.2-percent 
growth rate implies that all government 
conservation programs, which will have 
become effective in the early 1980’s, are 
having or will have little or no impact on 
electricity consumption. 

Although this comment correctly 
identifies the growth rates, the 
implications drawn from it are incorrect. 
The growth rates for electricity 
forecasted for the High Oil Price 
scenario in the EIA Annual Report to 
Congress, 1979, Volume 3: Projections, 
and presented in the proposed rule are 
2.9 percent fi'om 1978 to 1985, 3.8 percent 
from 1985 to 1990, and 3.2 percent fi'om 
1990 to 1995. Although this does result in 
a 3.2-percent growth rate from 1978 to 
1995, it is nei^er a straight-line 3.2- 
percent annual increase nor an assumed 
rate of increase. MEFS electricity growth 
rates are forecast (not assumed] based 
upon outputs from the MEFS Demand 
Analysis System. The impacts of 
conservation programs, renewable 
energy resources, and government 
initiatives are specifically included in 
these outputs. 

9. Short Term Energy Forecasts. 
Another comment stated that the 1979 
forecast for residential electricity prices 
was grossly overstated. The comment 
argued that if the price is so inaccurate 
for the base year, the out-year 
projections are equally suspect. 

Iliis argument is mistaken. The base 
year forecasts which included the prices 
to which the comment refers, were 
developed using the Short-Term 

Integrated Forecasting System (STIFS). 
In fact, STIFS is unrelated to NffiFS 
which is used to develop the 1985,1990 
and 1995 forecasts. 

m. Changes Based on Interagency 
Consultation 

A. Life Cycle Cost Analysis Starting 
Point 

A number of comments have been 
received firom Federal agencies, since 
the publication of the existing rule, 
requesting clarification of the point in 
the base year at which operating cash 
flows are assumed to start To provide 
this clarification, DOE is modifying 
§ 436.14(g) to state that energy costs and 
non-fuel operations and maintenance 
costs begin to accrue at the beginning of 
the base year. 

B. Energy Price Tables 

In response to a number of comments 
received from Federal agencies since the 
publication of the January 23,1980 rule, 
the types of fuels have been expanded 
to include gasoline, liquid petroleum gas 
(LPG), steam coal, and natural gas for 
major fuel burning installations (MFBI), 
and the format has been changed to 
consolidate data by regions. 

C. Escalation Rates for Federal 
Buildings in Foreign Countries 

One Federal agency noted that the 
NOPR does not provide escalation rates 
for life cycle cost analyses of Federal 
buildings in foreign countries. There are 
many difficulties inherent in estimating 
escalation rates of fuels overseas. Chief 
among them is that an agency may 
purchase fuel firom both foreign and U.S. 
sources. Because of these and other 
variables DOE has been unable to 
devise specific escalation rates for 
buildings in foreign countries. 

DOE recognizes that agencies such as 
the Department of Defense have to 
compare life cycle costs of projects in 
the United States emd overseas. Section 
436.14(b)(2] has been added to the rule 
to require a Federal agency conducting a 
life cycle cost analysis of a foreign 
Federal building to use an escalation 
rate which is reasonable under the 
circumstances. It would be reasonable 
for agencies to refer to the U.S. average 
escalation rates in Table C-11 as a 
guide. 

rv. Review and Coordination 

A. NEPA Review 

It has been determined that the 
promulgation of these amendments to 
Subpart A of 10 CFR Part 436 does not 
constitute a major Federal action 
significantly afiecting the quality of the 
human environment pursuant to the 

National Environmental Policy Act 
(NEPA) of 1980, as amended, 42 U.S.C. 
4321 et seq. A similar determination was 
made with respect to the life cycle 
costing rule published in January 1980. 

B. EPA Review 

DOE provided a draft of today’s 
amendments to the Administrator of the 
Environmental Protection Agency (EPA) 
for written comments concerning 
impacts on the quality of the 
environment, pursuant to section 7(a) of 
the Federal Energy Administration Act, 
as amended, 15 U.S.C. 766(a). The 
Administrator had no comments. 

C. Other Review 

Executive Order 11912, as amended 
by Executive Order 12003, requires the 
Secretary of DOE to obtain the 
conciurence of the Director of the Office 
of Management and Budget (OMB). 
Section 545 of the NECPA or the 
Executive Order requires the Secretary 
to consult with the Director of the 
National Bureau of Standards, the 
Secretary of Defense, the Secretary of 
Housing and Urban Development, the 
Administrator of the Veterans 
Administration, and the Administrator 
of the General Services Administration 
in the establishment of a life-cycle cost 
methodology. Accordingly, DOE has 
obtained the conciurence of OMB and 
has consulted with the listed agencies in 
the development of this rule. 

D. Determinations Under Executive 
Order 12291 

Today’s amendments have been 
reviewed under Executive Order 12291 
(46 FR13193), and it has been 
determined that the amendments do not 
constitute a “major” rule, because they 
are not expected to have an annual 
efiect on the economy of $100 million or 
more, to result in a major increase in 
costs or prices for consumers, individual 
industries. Federal, State or local 
Government agencies, or geographic 
regions, or to have significant adverse 
effects on competition, employment, 
investment, productivity, innovation or 
on the ability to compete with foreign- 
based enterprises in domestic or export 
markets. 

V. Related Publications 

Substantial technical assistance was 
provided by experts at NBS who are 
conVersEmt with the technical aspects of 
life cycle cost analysis and are 
established consultants in the field. NBS 
was instnunental in the development of 
a manual for Federal agencies to use in 
applying the rule. 'The manual, entitled 
“Life Cycle Costing Manual for the 
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Federal Energy Management Program,” 
was provided to Federal agencies and is 
available from the Department of 
Energy, 1000 Independence Avenue, 
SW., Room lH-060, Washington, D.C. 
20585. 

In consideration of the foregoing, DOE 
hereby amends Chapter II of Title 10, 
Code of Federal Regulations, by 
amending Subpart A to Part 436 as set 
forth below. 

(Energy Policy and Conservation Act, as 
amended (42 U.S.C. 6361); Executive Order 
11912, as amended by Executive Order 12003, 
42 FR 37523 (July 20,1977); National Energy 
Conservation Policy Act, Title V, Part 3, (42 
U.S.C. 8255); Department of Energy 
Organization Act, (42 U.S.C. 7254)). 

Issued in Washington, D.C., November 4, 
1981. 

Joseph J. Tribble, 

Assistant Secretary, Conservation and 
Renewable Energy, 

PART 436—FEDERAL ENERGY 
MANAGEMENT AND PLANNING 
PROGRAMS 

For the reasons set forth in the 
preamble. Subpart A of Part 436 of Title 
10 of the Code of Federal Regulations is 
amended as set forth below. 

Appendix A [Amended] 

1. In the table of contents, under 
Appendix A, remove the number “10" 
and insert the number “7." 

Appendix C [Amended] - 

2. In the table of contents, under 
Appendix C, remove all that follows 
“Part 436—” and insert the following: 

Tables C-1 through C-11. Energy Prices and 
Escalation Rates for DOE Regions I-X and 
the United States. 

§436.11 [Amended] 
3. In § 436.11 insert the following 

definition between the definitions for 
“Building system” and “Demand 
charge”: 
***** 

“Component price” means any 
variable sub-element of the total charge 
for a fuel or energy, including but not 
limited to such charges as “demand 
charges,” “peak charges,” “off-peak 
charges” and “seasonal charges.” 
***** 

4. In § 436.14 (a), remove the number 
“10" and insert the number “7.” 

5. In § 436.14, paragraph (bj, (c), (d) 
and (e) are revised to read as follows; 

§ 436.14 Methodological assumptions. 
***** 

(b) That energy prices will rise at 
rates different from the rate of increase 
in the general price level, and shall 
adjust base year energy costs by 
applying the appropriate modified 

present worth factors of Appendix B, or 
by applying the annual compound price 
growth factors of Appendix C together 
with the appropriate present worth 
factors in Appendix A, except that— 

(1) If the Federal agency is using 
component prices under § 436.14(c)(2j, 
that agency may use corresponding 
component real escalation rates 
provided by the energy supplier. 

(2) For Federal buildings in foreign 
countries, the Federal agency may use a 
reasonable real escalation rate. 

(c) That the price of energy in the base 
year is the actual price charged for 
energy delivered to the Federal building 
except that— 

(1) If the actual price is not readily 
available, the price of energy in the base 
year shall be the price for the 
appropriate region, sector and fuel type 
in Appendix C. 

(2) A Federal agency may use actual 
component prices as provided by the 
energy supplier. 

(d) That the appropriate study period 
is as follows; 

(1) For evaluating and ranking 
alternative retrofits for an existing 
Federal building, the study period is the 
expected life of the retrofit, or 25 years, 
whichever is shorter. 

(2) For determining the total life cycle 
costs or net savings of mutually 
exclusive alternatives for a given 
building system (e.g., alternative designs 
for a particular system or size of a new 
or re^fit building system), a uniform 
study period for all alternatives shall be 
issued which is equal to— 

(i) The estimated life of the mutually 
exclusive alternative having the longest 
life, not to exceed 25 years, with 
appropriate replacement and salvage 
values for each of the other alternatives; 
or 

(ii) The lowest common multiple of the 
expected lives of the alternatives, not to 
exceed 25 years, with appropriate 
replacement and salvage values for each 
alternative. 

(3) For evaluating alternative designs 
for a new Federal building, the study 
period is the expected life of the 
building or 25 years, whichever is 
shorter. 

(e) That the expected life of any 
building system is the period of service 
without major renewal or overhaul, as 
estimated by a qualified engineer or 
architect, as appropriate, or any other 
reliable source. The period of service of 
a building system shall not be deemed to 
exceed the expected life of an owned 
building, or the effective remaining term 
of a leased building (taking into account 
renewal options likely to be exercised). 

6. In § 436.14, paragraph (g) is revised 
to read as follows; 
***** 

(g) That energy costs and non-fuel 
operation and maintenance costs begin 
to accrue at the beginning of the base 
year. 

7. Remove Appendices A, B, and C 
and insert the following; 

Appendix A to Subpart A of Part 436 

Table A-1.—SPW Factors Based on a 7- 
Percent Discount Rate, for Funding the 
Present Value of Future Non-Fuel, 
Non-Recurring Costs 

The formula for finding the present 
value (P) of a futime amount (F) is the 
following; 

(l+d)» 

where d=the discount rate, and n=the 
year in which F occurs. 

Table A-2.—UPW Factors Based on a 7- 
Percent Discount Rate, for Funding the 
Present Value of Future Non-Fuel, Re¬ 
curring Costs 

I 
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Table A-2.—UPW Factors Based on a 7- 

Percent Discount Rate, for Funding the 

Present Value of Future Non-Fuel, Re- 

. CURRING CkJSTS—Continued 

1 Factor 

21. 10.84 
22.. 11.06 
23. 11.27 
24. 11.47 
25.4 11.65 

Table A-2.—UPW Factors Based on a 7- 
Percent Discount Rate, for Funding the 

Present Value of Future Non-Fuel, Re¬ 

curring Costs—Continued 

- Factor 

11.83 
11.99 
12.14 

pa . 
12.41 

The formula for finding the present 
value (P) of an annually recurring 
imiform amount (A) is the following: 

P=A 
d{H-d)“ 

where d=the discount rate, and n=the 
number of compounding periods over 
which A occurs. 

Table B-1.—UPW* Discount Factors Adjusted for Energy Price Escalation,* DOE Region 1 

[Maine, New Hampshire, Vermont Massachusetts, Connectiout Rhode Island] 

Residential sector Commercial sector Induslrial sector 
Transporta- 

SP ELEC DIST LPG NAT- 
GAS ELEC DIST RESID NAT- 

(3AS COAL ELEC DIST RESID NAT- 
GAS MFBI COAL 

tion— 
GASLNE 

0.98 0.96 0.96 1.02 0.98 0.96 1.02 1.02 0.99 0.98 0.96 1.02 1.02 1.03 1.06 0.98 
2-. 1.95 1.88 1.88 2.05 1.95 1.88 2.06 2.05 1.98 1.95 1.88 2.06 Z05 ^08 230 1.95 
3. 2.90 2.75 2.76 3.10 2.90 2.76 3.11 3.11 2.95 2.90 2.76 3.11 3.10 3.17 3.41 390 
4 3.84 3.60 3.60 4.17 3.84 3.60 4.19 4.18 3.92 3.84 3.60 4.19 4.18 439 4.69 3.84 

5 _ 4.70 4.40 4.40 5.19 4.70 4.41 5.22 5.19 4.80 4.70 4.41 5.22 5.19 5.35 5.86 4.73 

6... 5.50 5.18 5.18 6.14 5.49 5.18 6.21 6.15 5.60 5.49 5.18 6.21 6.15 6.36 6.92 5.57 
7. 6.23 5.92 5.91 7.04 6.22 5.93 7.16 7.06 6.32 6.21 5.93 7.16 7.06 732 7.88 6.37 

8.. 6.90 6.62 6.62 7.90 6.89 6.64 8.07 7.92 6.98 6.87 6.64 8.07 7.92 833 8.76 7.12 

9. 7.51 7.30 7.30 8.70 7.51 7.33 8.95 8.73 7.58 7.47 7.33 8.95 8.74 9.10 9.56 734 

10. 8.07 7.98 7.97 9.47 8.06 8.01 9.82 9.50 8.15 8.02 8.01 9.81 9.53 9.96 10.30 8.54 
11. 8.57 8.64 8.63 10.20 8.57 8.68 10.67 10.25 8.68 8.50 8.69 10.67 10.28 10.82 11.01 933 
12 9.03 9.30 9.29 10.90 9.02 9.36 11.K 10.96 9.18 8.94 9.36 11.52 11.00 11.66 11.67 931 
13 - 9.44 9.96 9.94 11.57 9.43 10.03 12.36 11.64 9.64 9.33 10.03 12.35 11.69 12.50 1330 10.58 
14 . 9.82 10.61 10.59 12.21 9.80 10.60 13.19 12.29 10.09 9.68 10.70 13.18 12.36 13.32 12.88 1133 
16. 10.15 11.25 11.23 12.82 10.14 11.35 14.01 12.91 10.50 10.00 11.36 14.00 13.00 14.14 13.43 1137 
16_ 10.46 11.88 11.87 13.40 10.44 12.01 14.83 13.51 10.89 10.28 1^02 1431 13.61 14.95 13.95 1350 
17. 10.73 12.52 12.50 18.95 10.71 12.67 15.63 14.08 11.26 10.53 12.68 1532 14.19 15.76 14.44 13.12 
18 .. 10.98 13.14 13.13 14.48 10.96 18.32 16.43 14.62 11.61 10.76 13.38 16.41 14.76 16.56 14.90 13.73 
19 11.21 13.76 13.75 14.98 11.19 13.97 17.22 15.14 11.93 10.96 13.98 1730 15.30 17.34 15.33 14.32 
20 11.41 14.37 14.36 15.46 11.39 14.61 18.00 15.64 12Ji4 11.14 14.62 17.97 15.81 18.12 15.74 14.91 
21. 11.60 14.98 14.97 15.92 11.57 15.25 18.77 16.12 12.53 11.31 15.26 18.74 1631 18.89 16.12 15.48 

22 11.76 15.58 15.58 16.36 11.74 15.89 19.54 16.58 12.80 11.45 15.90 19.50 16.79 19.66 16.48 16.04 

28 11.91 16.18 16.18 16.78 11.89 16.52 20.29 17.01 13.05 11.58 16.53 2035 17.25 20.41 16.82 16.60 

?4 12.05 16.77 16.77 17.18 12.02 17.15 21.04 17.43 13.29 11.70 17.16 21.00 17.68 21.16 17.14 17.14 

». 12.17 17.36 17.36 17.56 12.14 17.77 21.79 17.83 13.52 11.81 17.79 21.74 18.11 21.90 17.44 17.67 

■ These "modified” uniform present worth discount (UPW*) factors are based on a 7 percent discount rata and include the EIA projected real escalation rates in energy prices developed 
' from the Mid-Term Energy Forecasting System (MEFS), for the periods mid-1981 to mid-1985, mid-1985 to ttiid-1990. and mid-1d90 to mid-1905 and beyond. The formula for calculating these 

UPW* factors is the following: For I to k escalation periods. 

UPW* n + e,\" (L±Jb^Y' 
VI -r d/ Vi -(-d/ V 1 -i-d / 

where n,, * the length of the period for a grven escalation rate in a given period, and the subscnpt k indicates the escalation period: 

d - the discount rate; and I (1^)'. (^) (, - (^)\ 

NOTE -ELEC-Electrieity; DIST—OistNIate; RESIO-Residual; NATGAS-Natural Gas; MFBI-Natural Gas (MFBI); COAL—Steam Coal; GASLNE-GasoNna; SP—Study Period. 

Study Period 1 is Mid-1981 to Mid-1982. 
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Table B-2.—UPW* Discount Factors Adjusted for Energy Price Escalation,* DOE Region 2 

tNew York, New Jersey, Puerto Rico, Virgin Islands] 

Residential sector Commercial sector Industrial sector Transporta¬ 
tion— • 

GASLNE SP ELEC DIST LPG NAT- 
GAS ELEC DIST RESID NAT- 

GAS COAL ELEC DlSt RESID NAT- 
GAS MFBI COAL 

1. 0.98 0.96 B) 1.02 0.98 0.96 1.02 1.02 0.99 0.96 0.96 1.02 1.02 1.02 1.06 0.98 
2. 1.95 1.88 mm 2.05 1.95 1.88 2.06 2.05 1.97 1.95 1.88 2.06 2.05 2.05 2.20 1.95 
3 2.90 ^76 3.11 2.90 2.75 3.11 3.11 2.95 2.91 2.76 3.11 3.11 3.11 3.41 2.90 
4 3.84 3.60 maSi 4.18 3.84 3.60 4.19 4.16 3.91 3.84 3.60 4.19 4.18 4.18 4.69 3.84 
5 4.70 4.41 ■£1 5.19 4.70 4.40 5.22 5.19 4.83 4.70 4.41 5.22 5.19 5.21 5.91 4.73 
6. 5.50 5.18 5.18 6.15 5.49 5.16 6.21 6.15 5.71 5.48 5.16 6.21 6.16 6.19 7.08 5.57 
7 6.22 5.92 5.91 7.05 6.22 5.92 7.16 7.06 6.54 6.19 5.93 7.16 7.07 7.14 8.19 6.36 
8 6.89 6.63 6.62 7.91 6.89 6.64 8.07 7.92 7.34 6.84 6.64 8.07 7.94 6.04 9.25 7.12 
9. 7.51 7.32 7.29 6.72 7.50 7.32 8.95 6.74 8.10 7.43 7.33 8.95 8.77 8.91 10.26 7.83 
10 8.09 7.99 7.96 9.49 6.06 6.00 9.61 9.52 8.81 7.98 6.01 9.81 9.56 9.77 11.21 8.54 
11 8.62 6.66 8.63 10.23 6.61 6.68 10.66 10.26 8.48 6.50 8.68 10.66 10.32 10.61 12.10 9.22 
12. 9.12 9.32 9.28 10.94 9.11 9.35 11.50 10.98 10.11 6.98 9.36 11.50 11.05 11.45 ia95 9.90 
13. 9.59 9.98 9.93 11.61 9.58 10.02 12.34 11.66 10.71 9.42 10.03 12.33 11.75 12.28 13.74 10.56 
14. 10.03 10.63 10.58 12.25 10.01 10.66 13.16 12.31 11.27 9.84 10.69 13.15 12.42 13.10 14.49 11.21 
15. 10.44 11.28 11.22 12.86 10.42 11.34 13.97 12.93 11.60 10.23 11.35 13.97 13.06 13.91 15.19 11.85 
16. 10.62 11.92 11.85 13.44 10.60 12.00 14.78 13.53 12.30 10.59 1^01 14.77 13.68 14.70 15.85 12.47 
17. 11.17 12.55 12.48 14.00 11.15 12.65 15.57 14.10 12.77 10.93 12.66 15.56 14.27 15.49 16.48 13.09 
16. 11.51 13.18 13.10 14.53 11.48 13.30 16.36 14.65 13.21 11.25 13.31 16.34 14.84 16.27 17.07 13.69 
19. 11.81 13.81 13.71 15.04 11.79 13.94 17.14 15.17 13.62 11.55 13.96 17.11 15.39 17.09 17.62 14.28 
20. 12.10 14.43 14.32 15.53 12.06 14.58 17.91 15.67 14.02 11.82 14.60 17.87 15.91 17.81 18.14 14.86 
21. 12.37 15.04 14.93 15.99 12.35 15.22 18.66 16.15 14.39 12.08 15.24 18.62 16.41 18.56 18.63 15.43 
22. 12.63 15.65 15.52 16.43 12.60 15.85 19.42 16.61 14.73 12.32 15.87 19.37 16.90 19.31 19.10 15.96 
23. 12.86 16.25 16.12 16.65 12.84 16.48 20.16 17.05 15.06 12.54 16.50 20.10 17.36 20.04 19.53 16.53 

13.08 16.85 16.71 17.25 13.05 17.11 20.89 17.46 15.37 12.75 17.13 20.83 17.80 20.77 19.94 17.07 
13.29 17.44 17.29 17.64 13.26 17.73 21.61 17.86 15.66 12.94 17.78 21.55 18.23 21.49 20.33 17.59 

■ These “modified" uniform present worth discount (UPW*) factors are based on a 7 percent discount rate and include the EIA projected real escalation rates in energy prices developed 
from the Mid-Term Energy Forecasting System (MEFS), for the periods mid-t98t to mld-t985, mid-t985 to mid-1990, and mid-1990 to mid-1995 and beyond. The formula for calculating these 
UPW* factors is the foHowing: For I to k escalation periods. 

where n,|Sthe length of the period for a given escalation rate in a given period, and the subscript k indicates the escalation period; 

d = thedrscount rate; and i (^) (1 - 

note.—ELEC—Electricity: DIST—Distillate; Resid—Residual: NATQAS—Natural Gas; MFBI-Natural Gas (MFBI): COAL—Steam Coal; GASLNE—Gasoline; SP—Study Period. 
Study Period 1 is Mid-198t to Mld-t982. 

Table^B-3.—UPW* Discount Factors Adjusted for Energy Price Escalation,* DOE Region 3 

[Pennsylvania, Maryland, West Virginia, Virginia, District of Columbia, Delaware] 

Residential sector Commercial sector Industrial sector Transporta¬ 
tion— 

(SASLNE SP ELEC DIST LPG NAT- 
GAS ELEC DIST RESID NAT- 

GAS COAL ELEC DIST RESID NAT¬ 
QAS MFBI COAL 

1. 0.90 0.96 0.96 1.02 0.98 0.96 1.02 1.02 0.99 0.96 0.96 1.02 1.02 1.02 1.06 0.98 
2. 1.95 1.88 1.88 2.05 1.95 1.88 2.06 2.05 1.97 1.95 1.88 2.06 2.05 2.05 220 1.95 
3. 2.91 2.75 2.76 3.11 2.91 2.76 3.11 3.10 2.95 2.90 2.76 3.11 3.11 3.11 3.41 2.90 
4 3.84 3.60 3.60 4.10 3.84 3.60 4.19 4.18 3.91 3.84 3.60 4.10 4.18 4.18 4.69 3.64 
5 4.72 4.40 4.40 5.20 4.72 4.41 5.22 5.20 4.83 4.73 4.41 5.22 522 5.20 5.92 4.73 
6 5.55 5.18 5.17 6.19 5.55 5.18 6.21 6.19 5.72 5.56 5.18 621 6.21 6.19 7.10 5.57 
7 6.34 5.92 5.91 7.13 6.34 5.93 7.16 7.15 6.56 6.34 5.92 7.16 7.18 7.13 8.23 6.36 
8 7.07 6.63 6.61 0.04 7.07 6.64 8.07 8.06 7.37 7.00 6.64 8.07 8.10 8.04 9.30 7.12 
9. 7.76 7.31 7.28 0.91 7.76 7.33 8.93 8.94 8.14 7.78 7.32 8.94 9.00 6.90 10.33 7.84 
10., 8.41 7.96 7.95 0.74 6.41 8.01 9.79 9.78 8.87 8.44 8.00 9.80 9.86 9.76 11.30 8.54 
11. 0.01 6.65 8.61 10.53 9.01 0.68 10.64 10.60 9.56 9.05 8.67 10.64 10.69 10.60 12.22 9.23 
12. 0.50 9.32 0.26 11.30 9.58 9.36 11.47 11.37 10.20 9.62 0.34 11.48 11.49 11.43 13.08 9.91 
13. 10.11 9.97 0.90 12.03 10.11 10.02 12.30 12.12 10.82 10.16 10.01 12.31 12.26 12.25 13.90 10.57 
14. 10.60 10.63 10.54 12.73 10.60 10.69 13.11 1^04 11.39 10.66 10.67 13.12 13.00 13.06 14.67 11.22 
15. 11.07 1157 11.17 13.40 11.07 11.35 13.91 13.53 11.93 11.13 11.32 13.92 13.71 13.86 15.39 11.87 
16. 11.50 11.91 11.79 14.04 11.50 12.00 14.70 14.19 12.45 11.57 11.96 14.72 14.40 14.65 16.07 12.49 
17. . 11.01 12.55 12.40 14.66 11.91 12.66 15.48 14.63 12.93 11.98 12.62 15.50 15.06 15.43 16.72 13.11 
16. 12.29 13.18 13.01 15.25 12.29 13.30 16.25 15.44 13.39 12.37 13.27 16.28 15.70 16.19 17.33 13.72 
19. 12.64 13.01 13.62 15.62 12.66 13.95 17.01 13.82 12.73 13.90 17.04 16.31 16.95 17.90 14.32 
20. 12.97 14.43 1451 16.36 12.98 14.59 17.76 1422 13.07 14.54 17.79 16.91 17.70 18.44 14.90 
21. 13.28 15.04 14.80 16.80 13.20 15.22 18.50 14.60 13.38 16.17 18.54 17.47, 18.44 18.95 15.47 
22. 13.56 15.65 15.38 17.38 13.58 15.85 19.23 17.65 14.96 13.68 15.79 19.27 18.02 19.16 19.43 16.04 
23... 13.86 1656 15.96 17.66 13.86 16.48 19.95 10.15 15.30 13.96 16.41 20.00 18.55 19.66 19.88 16.59 
24.. 14.10 16.86 16.53 10.32 14.11 17.10 20.66 18.63 15.62 1422 17.03 20.71 19.06 20.59 20.31 17.13 
25..1.... 14.34 17.45 17.09 18.76 14.35 17.72 21.36 19.09 15.93 14.46 17.64 21.42 19.55 21.29 20.71 17.67 

' present worth disoount (UPW*) factors are based on a 7 percent discount rats and include the EIA projected real escalation rates In energy prices developed 
**'‘-Te'e’ En^ For«»^ System (MEFS), for the periods mld-198t to mid-t9e5, mld-1985 to mid-t990, and mid-1990 to mld-1995 and beyond. The formula (or calculating these 

UPW* factors Is the tolkMfing: For I to k escalation periods. / 
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-xmh (H^r .imh mr (Hir (mr mr -(w .tmi- 
where nt>ithe length o< the period for a given eecalalion rale in a given period, and the eubecript k kMfcatee the eecalation period; 

“■ (^) " - (TT^r'- 

NOTE.-ELEC-Bectricily. DtST-Oletiltale; REStD-Retidual: NATGAS-Naturtf Gas; MFBI-Naturat Gae (MFBQ; COAL-8te«n Coal; GASLNE-GaMina; SP-Sludy Period. 
Study Period 1 la Mid-isei to |y«d-19e2. 

Table B-4.—UPW* Discount Factors Adjusted for Energy Price Escalation,* DOE Region 4 

* [Kenluchy, Tennaeaea, North Carolina, South Caroina, Mississippi, Alabarna, Georgia, Florida. Canal Zone] 

Reskleniial sector Commercial sector tndustrial sector 
TfafiKK)rta‘ 

1ior>-Qaslne SP ELEC dist LPQ NAT- 
GAS ELEC DIST resid NAT- 

GAS COAL ELEC DIST RESID NAT- 
GAS MFBI COAL 

,_ 0.98 0.98 0.96 1.02 0.98 0.96 1.02 1.02 0.99 0.98 0.96 1.02 1.02 1.02 1.06 0.98 
.. 1.95 1.88 1.08 E05 1.05 1.00 2.06 2.05 1.97 1.95 150 2.06 505 506 250 1.05 

a.-----_ ^91 2.78 E78 3.10 2.00 2.76 3.11 3.11 256 590 578 511 511 511 3.40 590 
3.84 3.80 3.60 4.10 3.04 3.60 4.10 4.18 3.92 3.84 3.80 519 4.18 518 4.68 3.04 

ft.. 4.73 4.41 4.40 5.21 4.73 4.41 5J!2 6.22 455 4.73 451 552 553 551 5.91 573 
4 5.58 6.18 6.17 8.21 5.57 5.18 8.21 8.23 6.74 5.58 6.18 851 855 510 7.10 557 
7.,...■■■■■■ 8.37 6.92 6.91 7.16 8.37 5.03 7.16 751 6.60 6.38 6.02 7.16 754 7.14 854 537 
4. 7.13 8.84 6.61 8.11 7.12 6.64 8.00 8.16 7.43 7.18 6.04 507 851 506 054 7.12 
9_ 7.85 7.32 7.28 9.02 7.04 7.32 8.95 9.09 853 7.89 752 8.95 518 8.92 1059 754 
10.-. 8.53 7.99 7.95 0.80 0.52 8.00 9JB2 0.90 &97 0.58 500 05? 10.08 579 1158 554 
11_ 9.18 8.87 0.81 10.73 9.15 8.68 10.08 10.86 9.67 053 587 1058 1050 1056 1251 953 

9.78 9.33 0.28 11.54 9.74 9.35 11.54 11.70 10.32 955 9.34 1154 1156 1152 1517 951 
IS. 10.32 10.00 0.90 12.33 10.31 10.02 12J0 1Z51 10.93 1052 1501 1539 1580 1537 1598 10.98 

_ 10.85 10.88 10.54 13.08 10.83 10.89 13.23 13.30 11.50 10.97 10.67 1354 1352 1353 14.73 1153 
11.36 lUl 11.17 13.01 11.33 11.86 14.07 1457 1Z04 11.48 11.33 14.08 14.32 1458 1544 1158 

15_ . 11.82 11.98 11.79 14.62 11.79 12.00 14.90 1451 12.54 1158 11.00 14.91 1510 14.98 1510 1561 
.. 12.28 1^80 1Z40 15.20 12.23 12.86 15.73 15.53 13.00 1252 1593 1574 1585 1579 1572 1513 

Ifl.-.-. 12.87 13.24 13.01 15.88 1^05 13.30 16.55 1652 13.44 1254 1358 1567 1590 1852 1750 1574 
to.. 13.88 13.87 13.02 16.49 13.03 13.95 17J7 16.90 1356 1355 13.92 1759 1750 17.48 1754 14.34 
io.......... 13.43 14.50 14.21 17.10 13.40 14.88 18.18 17.56 1453 13.83 14.58 1050 18.08 1530 1854 14.92 
21 13.77 15.13 14.80 17.60 13.74 15.22 18.96 10.18 14.58 13.99 1519 19.01 1567 19.13 1581 1568 

14.10 16.75 15.38 18.28 14.08 16.86 19.78 18.78 14.92 14.32 15.82 19.81 10.33 19.96 1958 1507 
23... 14.40 16.36 15.66 18.62 14.37 16.49 20.56 10^ 15^ 14.64 16.44 20.61 19.97 20.79 19.67 16.69 

14.89 16.00 16.53 19.35 14.65 17.11 21.37 19.96 15.52 14.94 17.07 2150 20.59 21.81 20.06 17.17 
ss_ 14.98 17.68 17.09 19.86 14.62 17.73 22.15 2051 15.79 1553 17.80 2519 2150 2543 20.42 17.71 

* These “modified'’ uniform present worth discount (UPW*) factors are based on a 7 percent discount rale and Include the E1A proiecled real escalation rales In energy prices developed 
bom the Mid-Tern) Energy Forecasting System (MEFS), lor the periods mid-1S81 to mid-19es, mid-1985 to mld-1990, and mid-1990 to 1995 and beyond. The formula lor ealcutaling these 
UPW* factors is the lollawing: For I tok escatakon periode. 

(mr )'* (mr m' ■• (w ■ 

where rvsthe length of the period for a given escalation rate in a given period, arxi the subscript k indicates the escalalion period; 

d = the discount rate; and i (^) (1 - (1^)\ 

NOTE.-ELEC-Electricity; DtST—OtstMato; RESID-Rasidual; NATGAS-Nautral Gas; MFBI—Natural Gas (MFBI); COAL-Steam Coal; GASUNE-Gasoline; SP—Study Period. 

Study Period 1 is Mid-1981 to Mid-19e2. 

Table B-S—UPW* Discount Factors Adjusted for Energy Price Escalation,* DOE Region 5 

(Mkiriesota, Wisconsin, Michigart, Illinois, Indiana, Ohio] 

Residential sector | CotTsnercial sector | ' Industrial sector | 1 Traneporta- 

SP ELEC DIST LPQ 1 NAT- 
QAS ELEC DIST RESID NAT- 

GAS COAL 1 ELEC DIST RESID MAT- 
GAS MFBI COAL 

1 licm— 
GASLNE 

1. 0.96 0.96 0.96 1.02 0.98 0.96 1.02 1.02 0.99 0.98 0.96 1.02 152 1.02 1.08 0.98 

re
 1 i 1 1.85 1.88 158 1 506 155 1.88 [ 2.06 2.05 1.98 1.95 1.88 508 505 1 505 520 1.95 
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Ta^ B-5—UPW* Discount Factors Adjusted for Energy Price Escalation,* DOE Region 5—Continued 

[Mnn6totA( VWtconain, MIcNQfln. Mnois, IndtaiMif ONol 

• Residents sector ComroeicW sector IndusIrial sector TranspOrta- 
ikw— 

QASINE SP ELEC DIST LPG NAT¬ 
QAS ELEC DIST NAT¬ 

QAS COAL ELEC DIST RESIO NAT- 
GMS MFBI COAL 

3.-. 2.90 2.76 2.76 610 690 676 3.11 3.11 695 691 675 3.11 3.11 3.11 640 690 
4. 3.84 3.60 3.60 4.16 3.64 3.60 4.19 616 3.02 3.84 3.60 4.19 4.18 4.18 4.69 664 
5. 4.73 4.41 4.41 619 4.72 641 5.22 500 404 673 4.41 503 500 501 691 4.73 
6. 5.58 5.18 5.18 616 5.56 5.19 602 6.17 672 5.57 5.16 602 618 600 7.07 5.57 
7. 6.35 5.92 5.92 7.06 634 5.93 7.17 7.09 656 607 5.93 7.17 7.10 7.15 619 637 
8. 7.09 6.64 6.62 7.95 7.09 6.65 8.06 707 7.36 7.12 604 609 7.96 606 905 7.12 
9. 7.79 7.32 7.30 6.78 7.79 734 8.96 600 612 7.84 703 6.97 8.83 8.93 10.26 7.84 
to. 8.45 6.00 7.97 9.57 8.44 8.02 9.71 0.60 8.83 8.50 8.02 9.73 9.64 9.69 11.20 6.54 
tt. 9.05 6.67 6.63 10.34 9.05 6.70 10.37 10.38 9.50 9.12 6.70 1008 10.42 10.34 12.00 9.23 
12.. 9.62 9.34 9.29 11JI7 9.61 9.36 10.94 11.12 10.12 9.69 006 10.95 11.16 10.90 1692 0.01 
13. 10.15 10.01 9.94 11.78 10.14 10.06 11.43 11.84 10.71 1002 1005 11.45 11.91 11.39 13.69 10.58 
14. 10.64 10.67 10.59 1646 10.63 10.73 11.66 1654 1106 10.72 10.73 11.68 1661 11.61 14.42 1104 
15. 11.09 11.33 11.23 13.12 11.06 11.40 1623 1300 11.77 11.16 11.40 1625 13.29 1617 15.10 11.80 
16__— 11.52 11.96 11.87 13.75 11,51 1607 1655 13.65 1625 11.61 1606 1657 13.95 1649 15.74 1651 
17. 11.92 1^63 12.50 14.35 11.90 1673 1683 14.47 1670 12.01 1673 1204 14.58 12.76 16.33 1614 
18.. 12,28 13.28 13.12 14.93 1627 1339 13.07 15.06 13.12 1636 13.39 13.06 15.19 1699 1689 13.75 
19. 12.63 13.92 13.74 15.49 1651 1405 1307 15.64 1301 1672 14.05 13.29 15.76 13.19 17.41 14.35 
20 12.95 14.56 14.36 1603 1693 14.71 13.45 16.19 1308 13.04 14.70 13.47 16.38 13.37 17.90 14.94 
21. 13.24 15.19 14.96 16.55 13.23 1506 1661 1673 1403 13.34 1505 13.63 16.91 13.52 10.36 1502 
22. 13.52 15.62 15.57 17.05 13.51 1601 13.76 1704 14.55 13.62 16.00 13.76 17.44 13.65 18.79 1606 
23... 13.78 16.44 1616 17.53 13.76 1605 13.86 17.74 1405 13.87 16.65 13.88 17.95 13.76 10.19 1664 
24 14.02 17.06 16.76 17.99 14.00 1700 13.96 1621 15.14 14.11 1709 13.96 18.45 1306 19.57 17.19 
25... 14.24 17.66 17.34 18.43 14.23 17.94 14.05 1668 15.40 14.33 1703 14.07 18.92 13.94 10.92 17.73 

* These ‘TnodWed” unHonn present nnrth discount (UPW*) taclors are based on a 7 percent dbcount rate and Include the EIA projected real escalation rates in energy prices developed 
from the Mid-Term Energy Forecuting System (MEFS), for the periods mtd-1961 to mid-1965, mid-16BS to mld-1990, and mid-1990 to mid-1996 and beyond. The formula m calcuMing these 
UPW* factors is the follpaing: For 1 to k escalation periods. 

where n, = lhe length of the period for a given escalation rate m a given period, and the subscripl k indicates the escalation period. 

d - the drsfouni rate; and (^) d - 

Note.—ELEC—Elecliiclly; DIST—OMMaie; RESIO—Residual; NATQAS—Naulral GaK MFBt—Natural Gas (MFBi); COM.—Steam Coal; QASUNE—Gasolkie; SP—Study Period. 
Study Period 1 is Mkt-19ei to Mid-19ee. 

Table B-6.—UPW* Discount Factors Adjusted for Energy Price Escalation,* DOE Region 6 

[Texas, New Mexioo, Oklahoma, Arkansas, Louisiana] 

ReaMemial sector Commercial sector kNhistrial sector, Tranaporla- 
tion— 

GASLNE SP ELEC DIST LPQ NAT¬ 
QAS ELEC DIST RESID NAT¬ 

QAS COAL ELEC DIST RESID NAT¬ 
QAS COAL 

1. 0.96 0.96 0.06 1.02 0.96 0.96 1.02 1.02 0.99 0.98 0.96 1.02 1.02 1.02 1.06 0.96 
2. 106 108 108 605 1.96 106 2.06 605 1.97 1.95 106 2.06 605 605 200 1.95 
3 - 2.90 676 676 3.11 690 676 3.11 3.11 2.95 690 2.76 3.11 3.11 611 301 2.90 
4 . _ 3.04 3.60 3.60 604 3.60 4.19 4.16 3.92 3.64 3.60 4.19 4.18 4.16 4.69 3.84 
5. 4.72 4.41 4.41 B 1 4.72 4.41 502 5.18 4.83 4.72 4.41 502 5.10 6.10 5.01 4.73 
6. 5.54 5.10 5.10 5.54 5.16 601 6.11 8.70 5.54 5.19 6.22 6.11 6.11 7.06 6.57 
7. 6.31 5.92 5.92 631 5.96 7.17 6.99 6,52 6.31 5.93 7.17 6.99 6.09 0.16 6.37 
0.... 7.03 6.63 662 7.81 7.03 '6.64 8.08 7.60 7.30 7.04 6.66 6.06 7.80 7.80 6.20 7.13 
0„. 7.71 7.31 7.30 0.57 7.71 703 8.95 8.57 6.05 7.71 704 8.96 8.57 8.57 10.18 7.84 
10 . 0.34 7.99 7.97 8.30 0.34 001 0.82 8.30 675 805 602 003 9.30 0.30 11.12 605 
11.... 0.04 8.66 6.63 1000 694 600 10.69 10.00 6.41 805 8.70 10.69 10.01 10.01 12.00 004 
12.... 0.50 0.33 909 1007 800 907 11.55 10.67 10.05 8.51 908 11.55 10.68 10.69 1684 0.92 
13. 10.02 9.99 9.94 1100 10.03 1004 1640 11.32 1004 10.04 10.05 1641 11.34 11.34 13.64 10.56 
14.... 10.52 10.64 10.59 1101 10.52 10.71 1305 11.84 1101 10.54 10.72 1306 1107 1107 14.40 1105 
15.i_ 10.06 1109 1103 1650 10.96 1107 14.10 1654 11.75 11.01 1109 14.10 1207 1657 15.11 1100 
16. 11.42 11.94 11.87 13.06 11.42 1604 14.93 13.11 1626 11.45 1605 14.94 1615 13.15 15.79 12.54 
17.. 11.83 12.58 1650 1659 11.63 12.70 15.77 13.66 12.76 11.66 1671 1678 13.70 13.70 16.44 13.16 
10.... 1201 13.21 13.12 14.10 1621 1636 16.60 14.19 1301 1205 Id07 16.60 14.24 14.24 17.05 13.76 
19.. 12.57 13.84 13.74 14.50 1650 14.00 17.42 14.68 13.64 12.62 14.02 17.43 14.75 14.75 17.63 14.38 
20... 12.91 14.47 14.36 15.06 1692 14.65 1604 15.18 14.06 12.96 14.67 1005 1505 1505 10.10 14.96 
21.. 1303 15.09 14.97 15.51 13.24 15.30 10.05 15.64 14.45 1308 1502 19.06 15.72 1672 18.70 15.56 
22...... 13.52 15.71 15.57 15.83 13.53 15.94 10.86 16.09 14.82 13.59 1606 19.87 1610 16.10 18.19 1614 
23_ 13.80 16.32 1617 16.34 13.02 16.58 20.66 16.52 1617 13.87 1660 20.60 1662 16.62 19.66 1670 
24.. 14.07 16.92 16.76 16.74 14.08 1701 21.46 16.93 15.51 14.14 1704 21.40 17.04 17.04 20.1U 17.26 
26.™~. 1401 17.52 1705 ' 17.11 14.33 1704 2206 17.32 15.82 14.40 1707 2207 17.45 17.45 20.53 17.00 

• These “modMIstr uniform present worth dtooouni (UPW*) factors are baaed on a 7 percent discount rate and include the EIA projectsd real escalation rates In energy prices developed 
bom the Mkt-Term Energy Forecasting System (M^S). Iw the periods mW-ISet to rnld-im, mid-198S to mld-19W. and mid-t090 to mid-t99S and beyond. The formula for cMouMIng these 
UPW* factors Is the following; For I to k escalation perods. 
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.tmh (mr (H?r .u^h* mr imr -(w ■ 

«il«we Ilk »the length o( the period tor a given escaMion rale in a given period, and the subscript k Mteales the escalalion period; 

d = the discount rate; and I (1^)‘= (^) (1 - (\^)\ 

NOTE.-ELEC—Electricily; DtST-Oistillale; RESIO-nesidual: NATGAS-Naluial Gas; MFBI-Nalural Gas a«FBQ; CXML—Steam Coal; QASLNE-Gasolne; SP—Study Period. 

Study Period I ie Mid-t9S1 to Mid-19e2. 

Table B-7.—UPW* Discount Factors Adjusted for Energy Price Escalation,* DOE Region, 7 

[Kansas, Missouri, lonva, Nebraska] 

Residential sector Commercial sector trxJustrial aedor Transporta¬ 
tion— 

GASLNE SP ELEC DIST LPG NAT- 
GAS ELEC DIST RESIO NAT- 

GAS COAL ELEC DIST RESID NAT- 
GAS MFBI COAL 

0.98 0.96 0.96 1.02 0.96 0.96 1.02 1.02 0.99 0.98 0.96 1.02 1.02 1.02 1.06 0.96 
9 1.95 1.88 1.88 2.05 1.95 1.88 606 2.05 1.97 1.95 1.88 606 605 605 619 1.95 
3._. 2.91 2.76 2.76 3.11 690 676 3.11 3,10 695 2.90 676 8.12 611 3.11 3.40 690 
4. 3.84 3.60 3.60 4.18 3.84 3.60 4.19 4.17 3.91 684 3.60 4.19 4.18 4.18 4.68 3.84 
5. 4.71 4.41 4.40 5.21 4.70 4.41 622 520 4.83 4.70 4.41 523 521 520 5.90 4.73 
6.. 5.50 5.19 5.18 620 6.50 5.19 6.21 619 6.71 6.49 618 622 621 619 7.06 657 
7 8.23 5.93 5.91 7.14 6.23 5.93 7.16 7.14 655 621 5.93 7.18 7.17 7.14 617 637 fl.. 6.91 6.84 6.62 8.05 6.90 6.65 8.07 8.05 7.34 627 665 8.09 610 605 922 7.13 
9.. 7.53 7.33 7.30 8.92 7.51 7.34 8.95 8.93 8.10 7.47 7.34 8.97 8.99 8.92 1023 725 
10.... 8.11 8.01 7.97 9.75 610 602 9.71 9.78 8.82 604 602 9.73 9.85 9.67 11.18 655 
It. 8.66 8.69 mm 10.55 8.65 671 10.37 10.59 9.49 659 671 1029 10.68 1022 1607 925 
12. 9.19 9.36 11.32 9.17 9.39 10.94 1128 10.13 9.10 9.39 1026 11.49 1027 12.91 9.93 
13 9.68 10.03 1605 9.66 10.07 11.44 1613 10.72 9.59 1027 1126 1226 1124 13.70 10.80 
IS 10.15 10.70 12.76 10.13 10.74 11S7 1685 1129 10.06 10.74 11.89 1600 11.75 14.45 1125 
15 10.59 11.36 WSM 13.44 10.67 11.41 1224 13.55 11.82 10.50 11.41 1227 13.72 1610 1615 11.90 
18 _ 11.01 12.02 11.87 14.09 10.99 12.06 1657 1422 1631 10.92 1606 1659 14.41 1640 1521 1654 
17 11.40 1^67 12.50 14.71 11.38 1676 12.85 1426 12.78 11.31 1675 12.87 1526 1666 1643 1616 
ia. 11.77 13.32 13.13 1631 11.75 13.42 13.09 15.48 1322 11.69 13.42 13.12 1672 1688 17.02 13.78 
ifl. 1^12 13.97 13.76 15.88 1610 14.06 13.30 16.07 13.64 1604 14.06 13.33 1634 1607 1727 14.38 
20.. 1Z46 14.62 14.37 16.43 1644 14.74 1649 16.65 14.03 12.38 14.74 1651 16.94 1323 1608 14.97 
21.. 12.77 15.25 14.98 16.96 1675 mm 13.65 1720 14.40 1670 15.40 13.67 17.52 13.37 1827 1655 
22 13.07 15.69 15.58 17.47 13.05 Bid 13.78 17.73 14.75 13.00 1605 1321 1607 13.49 19.03 1613 
23 13.35 16.52 1618 17.95 13.33 13.90 1824 16.07 1329 1670 13.93 18.61 13.60 19.46 16.69 
?4 13.61 17.15 1678 18.42 1660 14.01 18.73 15.38 1657 17.35 14.03 19.13 1688 19.87 1724 
75 _ 13.88 17.78 17.37 18.87 13.85 li 14.10 1920 15.67 13.82 1600 14.12 19.62 1676 2025 17.79 

‘ These “modHiecr uniform present worth discount (UPW*) factors are based on a 7 percent ciscount rate and inckida the EIA projected real escalalion rates In energy prices developed 
from the Mid-Term Energy Forecasting System (MEFS), for the periods mid-19ei to mid-19es, mid-ises to mid-1990, and mid-1990 to mid-1995 and beyond. The fornaSa ter calculating these 
UPW* factors is the following: For I to k escalation periods. 

where nk=the length of the period ter a given escalalion rate in a given period, and the subscript k kidteates the escalation period; 

d = the discount rate; and i (^) (i - (i^)\ 

Note.—ELEC-Elaciriclly; DIST-Oistiltale; RESID-Raaidual; NATGAS-Natural Gas; MFBI—Natural Gas (MFBQ; COAL-Sleam Coak GASLNE-Gaeokne; SP-Study Period. 

Study Period 1 is Mid-10ei to Mid-1982. 

Tabi£ B-8.—UPW* Discount Factors Adjusted for Energy Price Escalation,* DOE Region 8 

[Montana, North Dakota, South Dakota, Wyoming. Utah, Colorado] 

Residenli 
. 

Commercial aactor kiduetrial aeclor Tranaporta- 
lioiv-> 

GASUNE SP ELEC DtST LPG NAT- 
QAS elh: DtST RESID NAT- 

GAS COAL ELEC DIST RESO NAT- 
GAS MFBI COAL 

696 696 696 129 ■9 696 1.02 1.02 0.99 696 89 129 1.09 1.02 1.06 0.96 
8_ 1.96 1.88 126 606 126 606 606 127 1.05 Bp 606 606 606 626 125 
S_ 691 676 676 8.11 Bui 676 611 611 695 691 BP 611 611 611 3.40 690 
a 3.84 660 660 618 BPi 3.60 610 616 691 3.84 Bp 619 616 616 4.08 324 

429 421 421 616 421 522 618 4.81 4.67 Bp 529 616 616 5.86 4.73 
M4 Kir] i.18 A.1S 5.18 SIS 5.65 5.38 622 619 612 7.00 657 

7_ 612 691 610 6.93 7.17 624 608 Hi 7.17 6.99 7.00 8.Q5 637 
673 664 666 671 6.66 8.08 650 606 721 722 0.03 7.1£ 
7.26 726 7J4 7.88 8.06 7.08 MM 696 658 650 9.94 724 

IS_ 7.78 8.00 7.73 8.09 923 921 722 601 686 0.31 922 1680 624 
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Table B>e.—UPW* Discount Factors Adjusted for Enerqy Price Escalation,* DOE Region 8—Continued 

tMonNM, Nnffi DNnli, South Oikoti, Wyoming. UWi, Cotorado] 

naaldontlal aaotor OomnitraW ftftdor IndutM tttctof Tranaporla- 

SP ELEC DIST LPQ NAT- 
QA8 ElEC osr RESIO NAT- 

QA8 COAL ELEC DIST NAT- 
GAS COAL 

* 
QASUNE 

11 .. 8.23 8.67 0.63 S17 0-70 10.70 10.00 8.12 7.81 648 10.70 10.02 1141 
12_ 844 844 846 647 840 1146 1046 8.M 845 847 1147 10.68 1247 
ia. 841 10.00 843 642 1045 1242 1146 1043 8.M 1044 1243 11.31 1346 
14 . 034 1048 10.S8 845 laTS 1948 1146 ia73 643 ia7i 1348 1141 1X75 
15 _ 1142 1141 844 1140 14.13 1244 1141 8.07 1146 14.14 1448 1448 
1ft. 11.87 114S 1247 1446 1246 1145 848 1246 13.01 13.03 14.M 12.62 
17.». _ 10.17 1^82 1247 12.73 1642 13.48 1&07 8.47 12.72 13.53 13.54 15.54 1X15 
18... 1040 1348 13.08 1344 1940 1647 1347 1240 844 1346 14.02 14.04 16.08 1X76 
10 10.60 13J0 13.71 14.40 1045 14J)6 1740 ' 14.43 1243 8.78 14.04 17.53 14.48 14.51 1645 1447 
»_.. 10.70 1444 1441 1443 1043 14.72 1044 1447 13.16 842 1448 18.37 14.84 14.M 1742 1446 
a1. 10.95 1S.17 14.82 1844 10.78 1546 18.17 1648 13.61 10.03 16M 

1640 
1840 15.37 1648 1745 1544 

0?. 11.11 15.79 15.51 1S.63 10.83 1643 19.99 15.66 13.82 10.14 20.03 15.76 15.78 1746 1X12 
23____ 11.24 16.42 16.10 16.00 11.06 1646 2041 16.M 14.11 1043 1646 2046 16.16 ■ 16.16 1844 16.68 
24. 11.37 17.04 16.69 16.35 11.17 17.33 21.63 16.42 14.36 1041 1740 21.66 16.53 16.53 1641 1744 
».. 11.48 17.6S 1747 16.88 1148 1746 22.4S 16.76 14.63 1046 17.84 22.S0 

_ 
16.M 1648 1845 17.78 

> Thao* “modWed” unHorm proaonl woilh dtooounl (UPW*) laelara or* bawd on a 7-pa(cant dNoouni lala and Induda •* EIA pro|eciad raal aaralallon lalw bi anaigy pilow dawlopad 
bom the Mkt-Tann Enargy ForecMiing S^tem tor the petioda mid-19B1 to mid-ISes, mM-IOBS to mid-1990, and mU-IMO to inid-189S and bayond. Tha formula nr calculaling thaw 
Um* laclort ia tha totowing: For I to k escalation periods. 

wheie nk>1the length oi the period tor a gkmn aacalatlon rala In a glean period, and Via subscript k bidicatas toa aacalatlon period: 

(3^) " - il^P 

Norc -ELEC-Elaclriolly; OIST-OMillate; RESIO-Realdual; NATQAS-NWiral Qaa: MFBI-Natural Qaa (MFBII; OOAL-Steam Cook QASLNE-Oaaolne: SP-Sludy Period. 
Study Period 1 Is Mid-19ei to Mld-19e2. 

Tabi£ B-9—UPW* Discount Factors Adjusted for Energy Price Escalation * 

[CaWomia, Nevada, Arizona, Haaml. Trust Tanltoiy ol tha Pacltlc Islands, American Samoa, Guam] 

Residential sector ConwiMrctftl lootor biduabial sector Tranaporta- 
tlon 

GASLNE SP ELEC DIST U>Q NAT- 
QAS ELEC DIST NAT- 

QAS COAL ELEC DIST IQIQI NAT- 
QAS MFBI COAL 

,_ 0.M 0.M 0.M 142 0.M 0.M 1.02 1.02 OM 046 M 1.02 1.02 1.02 1.M 0.M 
2..... __... 1.M 148 148 X05 1.85 148 X06 2.05 1.M 1.M BEj X06 XOS XM 240 1.M 
3._ _ 2.M X76 X78 XII XM XTO 3.11 3.11 XM XM 

BSi XII XII XII X41 XM 
4.... 3.04 3.60 3.60 X16 9.84 3.60 4.18 4.18 3.82 X64 X19 4.18 4.16 4.60 344 
5__ 4.71 441 441 6.17 4.71 441 5.22 6.17 4.63 4.71 mSa 543 X17 541 5.81 4.73 
6__ 5.52 5.18 5.18 X10 XS3 X10 6.22 6.08 5.70 XS2 Bti 642 6.08 640 7.M 5.57 
7. 648 5.83 5.82 XM 846 5.84 7.17 6.95 XS2 6.26 7.17 XM 7.16 8.15 X37 
8... 6.M 6.64 xe2 7.75 XM X6S 8.08 7.74 7.30 XM X66 648 7.74 XM 8.16 7.12 
8___ 7.83 742 740 XSO 7.64 746 X87 8.48 8.04 7.63 746 047 X40 0.84 10.10 7.84 
10_ _ 8.24 6.00 7.87 8.18 645 X04 845 8.17 X72 X29 X04 045 8.17 8.82 11.M X55 
11_......._ 840 0.M 845 641 8.72 10.72 8.83 8.37 6.78 X72 1X72 8.82 10.70 11.M 844 
12_ _ 8.32 8.35 1X47 8.38 841 .11.58 10.46 8.87 841 X41 11.58 10.44 1148 1X73 8.82 
13..^..»..-^_ 841 10.02 8.84 11.06 842 1048 1245 1143 10.53 8.73 ixqo 1X46 11.03 1X47 1X47 10.58 
14..™«««-._ 1045 10.M 1048 1140 1046 10.77 13.32 11.56 11.05 1043 10.77 1X32 11.58 1X35 1X17 1145 
15...^.»»»_ 1047 11.34 1143 1X12 10.M 11.45 14.17 1X10 11.55 10.64 11.45 14.16 1X10 1443 1X82 11.09 
16«.„..-_.._...... 11.05 1X00 1147 1X61 11.07 1X12 15.02 1X58 12.00 1142 1X12 16.04 1X50 1X11 1X43 1X53 

.. 11.41 1X66 1X50 1X07 11.43 1240 1547 1X06 1X43 1147 1240 1548 19.M 10.M 1XM 1X15 
18.. 11.74 1348 13.12 1340 11.76 1347 1X72 13.48 1X63 . 11.70 1X47 1X73 13.48 KTT1 1X53 13.78 
19....-. 12.06 13.93 13.74 13.91 12 07 14.14 17.fift 

1243 1447 1446 1448 1XM 1440 18.40 1446 13.56 1246 1440 1X42 1448 mm 1740 14.M 
21 ...a.. 1X80 1541 1448 1446 1X82 1X47 1843 14.64 13.M 1X54 1X47 1046 14.M 1044 17.M 1X54 
22-.--... 1244 1544 1646 16.00 1247 1X19 20.M 14.M 14.18 1X76 1X13 20.06 1XM 20.43 1844 16.11 
23 13X)7 16.46 16.16 13.10 2D.aii ^ 15 31 
P4. 13.28 17.06 1A.7fi 

1348 17.70 1744 1641 1X51 1X10 2X52 1XM 14M 13.40 1X10 2X56 1XM 23.10 1X40 17.76 

■ Thaw "modWad" unNona praaant worth dtooouni Imriors ara baaad on a 7 parcent dtocount rata and bioludo Iho EIA pro|eciad loN aacalallon rataa In anargy prtow davotopad 
bom the MM-Tarm Enargy Foreoasllng System SiEFSL for Ota periods nrid-1M1 to mid-IMS, mid-IMS to mid-IMO. and arid-IMO to mid-IMS wd bayond. Tha tormula for calculating thaw 
UPW tactora Is toa toSowIng For I to k woahrilon period 
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(toT (r.-i)' • (HiF (H-:r '(^r 
where nt=the length of the period for a given escalation rate in a given period, and the subscript k indicates the escalation period; 

d = the discount rale: and ^ (] ^ j)'~ ('5”^ ) 

note.—ELEC-Electridly; DIST—Distillate; RESID—Residual; NATQAS—Natural Gas; MFBI—Natural Gas (MFBI); COAL—Steam Co« GASLNE—Gasoline; SP—Study Period. 
Study Period 1 is Mid-1981 to Mid-1982. 

Table B-10.—UPW* Discxjunt factors Adjusted for Energy Price Escalation,* DOE Region 10 

[Washington, Oregon, Idaho, Alaska] 

Residential sector Commercial sector Industrial sector 

ELEC DIST LPG NAT¬ 
GAS ELEC DIST RESID NAT¬ 

GAS COAL ELEC DIST RESID NAT¬ 
GAS MFBI COAL 

0.98 0.96 0.96 1.02 0.98 0.96 1.02 1.02 0.99 0.98 0.96 1.02 1.02 1.02 1.06 
1.95 1.88 1.88 2.05 1.95 1.88 2.06 2.05 1.97 1.95 1.68 2.06 2.05 2.05 ^19 
2.91 2.76 2.76 3.11 2.90 2.76 3.11 3.11 2.95 2.90 2.78 311 3.11 3.11 3.40 
3.84 3.60 3.60 4.18 3.84 3.60 4.19 4.18 3.91 3.84 3.60 4.19 4.18 4.16 4.67 
4.75 4.41 4.41 5.14 4.75 4.41 5.22 5.14 4.88 4.78 4.41 5.22 5.13 S£^ 5.96 
5.63 5.18 5.18 6.01 5.63 5.19 6.22 6.00 5.66 5.72 5.19 6.22 5.99 6.19 7.25 
6.49 5.93 5.92 6.79 6.49 5.94 7.18 6.77 6.84 6.66 5.94 7.17 6.75 7.14 8.54 
7.32 6.64 6.62 7.49 7.33 6.65 8.10 7.46 7.82 7.59 6.65 8.09 7.42 8.04 9.85 
8.12 7.33 7.30 8.12 6.13 7.35 8.98 8.08 8.81 8.53 7.35 8.97 8.02 8.91 11.16 
8.86 8.01 7.97 8.70 6.68 8.04 9.86 8.66 9.75 9.39 8.04 9.85 8.58 9.76 12S9 
9.55 8.69 6.63 9.25 9.57 8.72 10.74 9.19 10.63 10.17 6.72 10.73 9.10 10.65 13.56 

10.18 9.36 9.29 9.76 10.20 9.41 11.61 9.69 11.47 10.89 9.41 11.60 9.59 11.53 14.67 
10.76 10.03 9.94 10.23 10.78 10.09 12.49 10.15 12.26 11.54 10.09 12.46 10.03 1^40 1571 
11.30 10.69 10.59 10.67 11.32 10.77 13.35 10.58 13.00 12.14 10.77 13.33 10.45 13^7 16.70 
11.79 11.35 11.23 11.07 11.82 11.45 14.22 10.98 13.71 12.68 11.45 14.19 10.84 14.15 17.84 
12.25 12.01 11.87 11.45 12.27 12.12 15.08 11.35* 14.38 13.18 12.12 15.05 11.20 15.02 18.52 
12.67 12.66 12.50 11.81 12.69 12.80 15.94 11.69 15.01 13.63 12.80 15.90 11.53 15.90 19.35 
13.06 13.31 13.12 12.13 13.08 13.47 16.60 12.01 15.60 14.05 13.47 16.75 11.84 16.78 20.14 
13.42 13.96 13.74 12.44 13.44 14.14 17.66 12.31 16.17 14.42 14.14 17.60 12.12 17.65 20.89 
13.74 14.60 14.35 12.72 13.77 14.80 18.51 12.59 16.70 14.77 14.80 18.44 12.39 18.53 21.59 
14.05 15.23 14.96 12.99 14.07 15.47 19.36 12.84 17.20 15.09 15.47 19.28 12.64 19.41 22.26 
14.33 15.87 15.56 13.23 14.35 16.13 20.20 13.08 17.68 15.37 16.13 20.11 12.87 20.29 22.69 

- 14.59 16.49 16.16 13.46 14.61 16.79 21.04 13.30 18.13 15.64 16.79 20.95 13.06 21.18 23.49 
14.83 17.12 16.75 13.67 14.85 17.45 21.88 13.51 18.55 1588 17.45 21.78 13.28 22.06 24.05 
15.05 17.74 17.34 13.87 15.07 18.10 22.72 13.70 18.95 16.10 18.10 22.60 13.46 22.94 24.58 

Transporta¬ 
tion— 

‘ These "modified" uniform present worth discount (UPW*) factors are based on a 7 percerd discount rate and irtclude the EIA projected real escalation rates in energy prices developed 
from the Mid-Term Energy Forecasting System (MEFS), for the periods mid-19B1 to mid-1985, mid-1985 to mid-1990, and mid-1990 to mid-1995 and beyond. The formula for calculating these 
UPW* factors is the following: For I to k escalation periods. 

where n„1 =the length of the period for a given escalation rate in a given period, and the subscript k indicates the escalation period; 

d . the discount rate; and (^) (1 - {\^J\ 

Note —ELEC—Electricity; DIST—DistHlate; RESID—Residual; NATGAS—Natural Gas; MFBI—Natural Gas (MFBI); COAL—Steam Coal; GASLNE—Gasoline; SP—Study Period. 
Study Period 1 is Mid-1981 to Mid-1982. 

Table UPW* Discount Factors Adjusted for Energy Price Escalation* United States Average 

Residential sector 

ELEC DIST 

Commercial sector Industrial sector 

MFBI COAL 

Transporta¬ 
tion— 

GASLNE 
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Table B-11.—UPW* Discount Factors Adjusted for Energy Price Escalation* United States Average—Continued 

Residential sector Commercial sector Industrial sector Transporta¬ 
tion— 

GASLNE SP ELEC DIST LPG NAT- 
gas ELEC DIST RESID NAT- 

GAS COAL ELEC DIST RESIO NAT- 
GAS MFBI COAL 

13. 9.99 9.99 9.93 11.66 9.96 10.03 12.19 11.71 10.67 10.07 10.03 11.99 11.52 10.28 13.69 10.58 
14. 10.47 10.64 10.58 12.31 10.43 10.70 12.94 12.38 11.23 10.56 10.70 12.66 12.17 10.78 14.66 11.24 
15. 10.91 11.29 11.21 12.94 10.87 11.36 13.67 13.01 11.75 11.01 11.36 13.29 12.80 11.26 15.39 11.88 
16. 11.33 11.93 11.85 13.54 11.26 12.02 14.38 13.63 12.23 11.44 12.02 13.89 13.40 11.72 16.08 12.51 
17 11.72 12.57 12.47 14.11 11.66 12.68 15.07( 14.21 12.69 11.83 12.67 14.47 13.97 12.16 16.73 13.13 
18. 12.08 13.21 13.09 14.66 12.02 . 13.33 15.73 14.77 13.13 12.20 13.33 15.01 14.52 12.59 17.34 13.74 
19. 12.42 13.64 13.71 15.18 12.36 13.98 16.38 15.31 13.53 12.55 13.97 15.52 15.06 12.99 17.92 14.34 
20. 12.73 14.46 14.32 15.68 12.67 14.63 17.01 15.83 13.91 12.87 14.62 16.01 15.57 13.39 18.46 14.93 
21 13.03 15.08 14.92 16.16 12.96 15.27 17.62 16.32 14.27 13.17 15.26 16.47 16.06 13.76 18.98 15.51 
22. 13.30 15.70 15.52 16.62 13.23 15.91 18.21 16.80 14.61 13.45 15.90 16.91 16.53 14.12 19.46 16.08 
23. 13.56 16.31 16.11 17.06 13.48 16.54 18.78 17.25 14.93 13.71 16.54 17.32 16.98 14.47 19.92 16.64 
24 13.79 16.91 16.70 17.48 13.71 17.18 19.34 17.69 15.22 13.96 17.17 17.72 17.42 14.80 20.35 17.19 
25. 14.02 17.51 17.28 17.88 13.93 17.80 19.87 18.10 15.50 14.19 17.79 18.09 17.84 

_1 
15.12 20.76 17.72 

' These "modified" uniform present worth discount (UPW*) factors are based on a 7 percent discount rate and include the EIA projected real escalation rates in energy prices developed 
from the Mid-Term Energy Forecasting System (MEFS), for the periods mid-1981 to mid-19es, mid-19B5 to mid-1990. and mid-1990 to mid-1995 and beyond. The formula for calculating these 
UPW* factors is the following: For I to k escaiation periods. 

where rik^the length of the period for a given escalation rate in a given period, and the subscript k indicates the escalation period; 

d - the d«count rate; and i (^) (1 - 

NOTE.-ELEC—Electricity, OIST—Distillate; RESIO—Residual; NATQAS—Natural Gas; MFBI—Natural Gas (MFBI); COAL—Steam Coal; GASLNE—Gasoline; SP—Study Period. 
Study Period 1 is Mid-1961 to Mid-19e2. 

Table C-1.—Energy Prices and Escalation Rates 

[DOE Region 1] 

Ojrrent and projected energy prices (in mid-1981 dollars) | Projected energy price 
escalation rates 

(percentage change 
compounded annually) 

Fuel type 

1 Mid-19ei base year | Mid- 
1985 

Mid- 
1990 

Mid- 
1995 

(Dollars per 
Sales Uriit) ■ 

(Dol¬ 
lars 
10* 
Btu) 

(Dol¬ 
lars 
10* 
Btu) 

(Dol¬ 
lars 
10* 
Btu) 

(Dol¬ 
lars 
10* 
Btu) 

Mkf- 
1981- 
mid- 
1985 

Mid- 
1965- 
mid- 
1990 

Mid- 
1990- 
mld- 
1995 
and 
be¬ 

yond 

RESIDENTIAL SECTOR 

-085 (kWh)...» 24.82 30.49 28.14 23.86 
Distillate 1.365'(gal). 9.84 10.86 12.28 16.45 2.50 2.48 6.03 
LPG.... .884 (gal). 9.26 10,23 11.51 16.47 2.52 2.39 6.09 
Natural Gas .005 (ft»). 5.40 7.58 8.00 8.87 8.84 1.08 2.10 

COMMERCIAL SECTOR 

.084 (kWh). 24.53 
9.12 
6.29 
4.76 
2.59 

30.12 
I0.,07 

8.87 
6.69 
3,29 

27.76 
11.49 
10.12 
7.10 
2,85 

23.48 
15.66 
13.48 
7.99 
2.95 

5.27 
2.51 
6.96 
8.88 
6.12 

-1.62 
2.68 
2.66 
1 19 

-2.78 

-3.29 
6.39 
5.90 
2.38 

.66 

1.265 (gal). 
942 (gal)!. 
005 (ft •). 

Steam Coal. 58.275 (ton)... 

tNDil STRIAL SECTOR 

Electricity .070 (kWh). 20,47 25.14 22.79 16.51 5.27 -1.94 -4.07 
Distillate 1.263 (gal). 9.11 10.06 11,49 15,66 2,51 2,69 6.39 
Residual .949 (gal). 6.34 8.94 10.19 13.55 8.99 2.64 5.86 

.004 (ft *).. 
Nat Gas MFBI. .006 (ft*). 5.98 8.75 ^56 12.76 9.99 1.77 5.95 
Steam Coal 43.875 (ton)... 1.95 3.29 2.85 2.95 13.93 -2.78 .66 

TR M4SPORTATION 

1.641. 13.12 16.11 22.10 5.27 1.40 5.04 

■ Note that these prices are equivalent to those in the;adiacent col. (both for mid-19ei), but they are stated In different units 
of energy. Price per sales unit of energy is derived from price per million Btu by dividing the price by a million and multiplying 
by the Btu content of a sales unit of energy, assuming the following Btu content per sales unit of energy: 3,412 Btu/kM of 
electricity: 138,690 Btu/gal of distillate: 95,500 Btu/(^ of LPG; 1,016 Btu/ft* of natural gas; 149,690 Btu/gal of residual; 
22,500,000 Btu/ton of steam coal; and 125, 071 Btu/gal of gasoline. For example, in DOE Region 1, for electricity, 
$.085kWh=.$24.82/1.000.000 Btu X 3.412 Btu/kWh. 
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Tabi.eC-2.—Energy Prices and Escalation Rates 

tOOE Region 2] 

Current and projected energy prices (in mid-19ei dollars) 

Fuel type 

Mid-1981 base-year 

Mid- Mid- Mkt- 
1985 1990 1995 

(Dol- (Dol- (Oof- (Per 

(ITollar per 
sales unit)* 

lar 
per 
10« 

lars 
per 
10* 

lais 
per 
10* 

dol¬ 
lars 
10« 

Btu) Btu) Btu) Btu) 

Prelected energy 
prices escalation rates 

(percentage change 
compounded annually) 

Mid- 
1961- 
mid- 
1985 

Mid- 
1965- 
mid- 
1990 

RESIDEHTIAL SECTOft 

Electtx:dy.. 
Distillate.... 

.085(kWh).. 
1.349 (gal).. 

25.04 
9.73 

30.75 
10.76 

28.37 
12.18 

28.21 
16.35 

5.27 
2.54 

-1.60 
^52 

-.11 
6.07 

Natural Gas... .005 (ft®). 5.25 727 7.82 8.68 8.86 1.18 2.12 

COMI^ HERCIAL SECTOr 1 

.082 (kWh). 23.98 29.46 27.07 26.92 5.28 -1.68 -.12 
1.277 (gal). 9.21 10.17 11.58 15.77 2.50 2.64 6.36 
.955 (g^). 6.S8 9.00 10.24 13.55 9.00 2.60 5.76 
.005 (ft*). 4.68 6.57 7.01 7.86 8.85 1.32 2.35 

steam Coal.-. 48.825 (ton)... 2.17 2.75 3.02 3.14 6.06 1.93 .78 

INDUSTRIAL SECTOR 

.057 (kWh). 16.76 20.60 18.22 18.06 529 -2.42 -.18 
1.273 (galj. 9.18 10.14 11.56 15.74 2.53 2.65 6.37 
.968 (gal). 6.47 9.14 10.38 13.69 9.01 2.59 5.69 
.004 (ft*). 4.02 5.65 6.09 6.95 8.87 1.52 2.69 
.006 (ft®). 6.11 8.58 9.75 12.89 8.87 2.57 5.75 

Steam Coal. .—__—_ 36.675 (ton)... 1.63 2.75 3.02 3.14 13.92 1.93 .78 

TRANSPORTATION 

1.672 (gal). 13.37 16.41 17.58 22.40 5.26 

Table C-3.—Energy Prices and Escalation Rates 

[DOE Region 3] 

Current arxl projected energy prices (in mid-1981 dollars) | Projected Energy price 

Mid-1981 base-year | (percentage change 
compounded annually) Mid- Mid- Mkt- 

Fuel type (Dollars per 
sales unit)* 

(Dol¬ 
lars 
per 
to* 
Btu) 

1985 
(Dol¬ 
lars 
per 
10* 
Btu) 

1990 
(Dol¬ 
lars 
per 
10* 
Btu) 

1995 
(Dol¬ 
lars 
per 
10« 
Btu) 

Mkt- 
1981- 
mkt- 
1985 

Mid- 
1965- 
mid- 
1990 

Mid- 
1990- 
mid- 
1995 
and 

yond 

RESIDENTIAL SECTOR 

.057 (kWh). 16.77 20.61 21.29 21.43 529 .65 .12 

Distillate 1.345 (gal)..- 9.70 10.71 1Z13 16.32 ^50 ^53 6.10 
K7<f7!Wmi 9.77 10.79 1^07 16.03 ^52 227 5.83 

Natural (sas .004 (ft*). 4.37 6.14 6.97 7.90 8.87 ^56 2.55 

COMMERCIAL SECTOR 

.056 (kWh). 20.13 20.80 20.95 5.29 .66 .14 
1.283 (gal). 9.25 10.22 11.65 15.84 ^51 667 633 
.997 (g^. 666 9.40 10.66 13.98 9.00 2.82 5.56 
.004 (ft*). 3.93 5.52 6.35 7.28 684 2.87 675 

Steam Coal.... 41.400 (ton)... IQ 2.33 2.61 ^73 604 636 .90 

INDUSTRIAL SECTOR 

.042 (kWh). 12.22 15.01 15.68 15.83 528 .88 .18 
9.37 10.35 11.77 15.96 651 662 627 
6.59 9.30 10.54 13.85 9.01 652 5.61 

.004 (ft*j. . 3.52 4.95 5.79 6.73 8.91 3.18 604 

.006 (ft*). 6.23 675 9.92 13.01 8.87 2.53 5.58 

Steam Coal . .... .... 31.050 (ton)... 1.38 2.33 2.81 673 13.94 2.38 .90 

TRANSPORTATION 

5.25 1.41 5.05 ■HI 
> NeM that these prices are squivalant to those in the adjacent coL (both tor inid-1961), but they are stated in different uriits 

^ of energy. Price par sales unit of energy is deriesd ftom price per millton Blu by dhridng the price by a mMon and mufbpfj^ 
by the Btu content of a sales unit of anergs, assuming the foaowing Btu content per sales unit of enemy; 3,412 Btu/KWh of 
etoctricity; 138,660 Btu/gal of dtotHtate; 95500 Blu/gal of LPG; i!di6 Btu/fP of natural gas; 149,690 Bto/gal of resl^; 
22,500 Bbj/ton of steam coal; and 125,071 Btu/gal of gasoline. For example, to DOE Region 1. tor electitcity, $.065/ 
kWh=$24.B2/1.000.000 Btu X 3,412 Blu/kWh. 
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Table C-4.—Energy Prices and Escalation Rates 
[DOE Region 4] 

Current and projected energy prices fm mid-19ei dollars) 

Mid-1981 base-year 

Projected energy 
prices escalation rates 

(percentage change 
Mid- Mid- Mid- compounded annually) 
1985 1990 1995 TlZr 

Idol- (dot- (dol- (dol- 
lars lars lars lars Mid- Mid- 
per per par per 1981- 1985- 
10* 10* 10* 10* mkJ- mid- 
Btu) Btu) Btu) Btu) 1985 1990 ^ 

17.89 18.48 5.29 1.46 .65 
11.98 16.20 2.52 2.57 6.22 
12.07 16X13 ^52 2.27 5.83 
6.43 7.55 8.64 3.42 3.28 

13.90 17.07 18.31 18.90 5.28 1.41 .63 
9.27 10.24 11.67 15.87 2.52 2.64 6.35 
6.32 8.92 10.16 13.76 9.00 2.63 6.27 
3.38 4.75 5.76 6.88 8.87 3.92 3.64 
2.65 3.36 3.88 3.90 6.09 2.96 .06 

Electricity. 
Distillate. 
Residual. 
Natural Gas... 
Nat. Gas MFBI 
Steam Coal... 

6.29 8.87 10.12 13.73 8.98 2.66 6.29 
2.96 4.16 5.16 6.26 8.88 . 4.38 4.03 
5.92 8.32 9.48 13.06 8.68 2.65 6.60 
2.00 3.36 3.88 3.90 13.82 2.96 .06 

.81 
- 

6.32 
6.29 
4.03 
6.60 
.06 

■ Note that these prices are equivalem to those in the adjacent col. (both for mid-1981), but they are stated in different units 
of erterm. Price per sales unit of energy is derived from price par million Btu by dividing the price by a million and multiplying 
by the Btu content of a sales unit of energy, assuming the following Btu content per sales unit of energy: 3,412 Btu/kWh of 
electricity; 138,690 Btu/gal of distillate: 95,500 Btu/gal of LPG; 1,016 Btu/ft* of natural gas: 149,690 Btu/gal of residual; 
22,500,000 Btu/ton of steam coal; and 125,071 Btu/gal of ga^ne. For example, in DoE Region 1, for electricity, $.085/ 
l(Wh«$24.82/1,000,000 Btux3,412 Btu/kWh. 

Table C-5.—Energy Prices and Escalation Rates 
[DOE Region 5] 

Current and projected energy prices (in mid-1961 dollars) 

Mid-1981 base-year | 

Mid- Mid- Mid- 
1985 1990 1995 

Projected energy 
prices escalation rates 
(percentage change 

compounded annually) 

1909 199V 1999 
(dol- (dol- (dol- (dol- 
lars lars lars lars Mid- Mid- 
per per per par 1961- 1985- 
10* 10* 10* 10* mid- mid- 
Btu) Btu) Btu) Btu) 1985 1990 ^ 

Electricity. 
Distillate. 
LPG.. 
Natural Gas. 

Electricity. 
Distillate. 
Residual. 
Natural (3as. 
Steam Coal.. 

Electricity. 
Distillate. 
Residual.-. 
Natural (Sas_ 
Natural Gas MFBI 
Steam Coal 

RESIDENTIAL SECTOR 

COMN I 

20.72 20.32 5.29 .96 
11.79 16.01 2.51 2.61 
11.56 16.52 ^52 2.38 
6.33 7.30 6.85 1.63 

19.23 20.18 19.80 5.25 .98 -.40 
9.89 11.32 15.53 2.53 Z73 6.53 
6.92 10.18 6.95 9.00 2.68 -7.34 
5.40 5.89 6.86 8.87 1.76 3.10 
2.42 2.67 2.70 6.12 2.00 .18 

mOUSTRIAL SECTOR 

15.10 14.70 5.30 1.32 -.53 
11.32 15.53 2.50 2.76 6.53 
10.16 6.93 9.02 2.71 -7.36 
5.46 6.41 8.90 1.81 3.29 
9.52 &41 8.88 2.73 -7.59 
2.67 ^70 13.88 2.00 .18 

‘ Note that these prices are equivaleni to those In the adjacent col (both for mid-1961), but dwy are stated in different units 
of energy. Price per sales unit of energy Is derived from price per miWon Btu by dhridlng the price by a mMic-i and multiplyiDg 
by the Btu content of a sales unit of energy, assuming the following Btu content par sales unit of energy; 3,412 Btu/kWh of 
alactticity; 138,690 Btu/gal of distHlala; 95,500 Btu/gal of LPG; 1,016 Btu/ft> of natural gas; 149,690 Btu/gal of residual; 
22,500,000 Btu/ton of steam coal; and 125,071 Btu/gal of gasoKne. For OMimple, In DOE Region 1, tor electricity, $0.85/ 
kWh=.$24.82/1,000,000 Btux3,412 Btu/kWh. 
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Table C-6.—Energy Prices and Escalation Rates 

[DOE Region 6] 

Current and projected energy prices (in mid-1981 doliars) 

Fuel type 

Mid*l9ei base-year 

Mhf-. Mid- Mid- 
1985 1990 1995 

(Dot- (dol- (dol- (dol- 

(DoHars per 
sales unit)' 

lars 
per 
10* 

lars 
per 
10« 

lars 
per 
10* 

lars 
per 
10* 

Btu) Btu) Btu) Btu) 

Projected energy 
prices escaiation rates 

(percentage change 
compounded annuaily) 

Mid- 
1961- 
Mid- 
1965 

MkJ- 
1965- 
Mid- 
1990 

RE3IDENTUU. SECTOR 

Electricity. 
Distillate. 
LPG. 
Natural Gas.. 

COMMERCIAL SECTOR 

INOUSTRUU. SECTOR 

Mid- 
1990- 
Mid- 
1995 
and 
be¬ 

yond 

.067 (kWh). 19.56 24.05 24.33 24.92 5.28 .23 
1.338 (gal). 9.65 10.66 12.09 16.31 2.52 2.54 
.887 (gaO. 9.29 10.26 11.55 15.50 2.52 2.38 
.004 (ft»). 4.18 5.68 5.86 6.58 8.68 -.04 

.48 
6.17 
6.07 
2.34 

.063 (kWh). 18.56 22.79 23.06 23.66 5.27 .23 .51 
1.265 <qal). 9.12 10.07 11.51 15.73 2.51 2.71 6.45 
.948 (^1)!. 6.33 8.93 10.19 13.86 8.99 2.67 6.34 
.004 (tt>). 3.67 5.16 5.14 5.88 8.87 -.05 ^69 

Steam Coal... 59.850 (ton)... 2.66 3.37 3.62 3.90 6.09 1.45 1.48 

.052 (kWh)..... 15.30 18.79 19.05 19.64 5.27 .28 .61 
DMIlate' 1.261'(galj. 9.09 10.05 11.49 15.71 2.54 2.71 8.46 
Residual .946 (gal). 6.32 8.92 10.18 13.85 9.00 2.88 6.35 

.003 (ft»). 3.39 4.76 4.76 5.48 8.86 .00 2.85 
Nat Gas MFBI .003 (ft*). 3.36 4.76 4.76 6.48 8.86 M 2.85 
Steam Coal 45.000 (ton).. 2.00 $.37 3.62 3.90 13.93 1.45 1.48 

TRANSPORTATION 

dasoline.... 1.800 (gal) 1i79 16.71 16.87 21.73 5.27 5.19 

■ Note that these prices are equivelent to those in the ac^aoent col. (both tor mid-1981), but they are stated in diflereni units 
ef enerm. Price per sales unit of energy is derived from price par million Btu by dividing the price by a miWon and mulbplying 
by the Btu content of a sales unit of energy, assuming the following Btu content per sales unit of energy: 3,412 Btu/kWh of 
etecbielty; 138,690 Btu/gal of disIMate: 95,500 Btu/gal of LPG; 1,016 Bta/ft* of natural ms: 149,690 Btu/gal of residual; 
22,500,000 Btu/ton Of Steam coal: and 125,071 Btu/gal of gewline. For oiample, in DoE Region 1, for alecbioity, $.065/ 
kWh<= $24.82/1.000,000 BtuX3,412 Btu/kWh. 

Table C-7,—Energy Prices and Escalation Rates 

[DOE Region 7] 

TRANSPORTATION 

Gtasolno.. 1.606 (gaO..... 12.86 15.80 16.97 21.82 S.29 1.43 5.16 

t ooL (bo6i for mid-1981), but they are slated kt different units 
r million Btu by dNiding the price by a mWon and multiplying 

■Note that these prices are equivalent to those bi the l 
of energy. Price per sales unit a energy is derived bom l 
by the Btu content of a sales unit of energy, assuming ths fowwing Btu content par sales unit of energy; 3,412 Btu/kWh (rf 
etectricily; 138,690 Btu/gal of disliliate; 95,500 Btu/iA of LPG; 1,016 Btu/ft* of natural gas; 148,690rBtu/gas of reaidtial: 
22,500,000 Btu/ton of steam coal; and 125,071 BWgsl of gasoline. For example. In DOE Raglan 1, for electricity, 
S.065liWh-S24a2/1,OOOX>00 Btu x 3,412 BtuAWh. 
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Table C-8.—Energy Prices and Escalation Rates 

(DOE Region 8] 

Current and protected energy prices fm mid-1981 dollars) 

MM-tSSt base-year 

Mld- 
1985 1990 

(Dol- (Dol- (Dol- 

(Dollarsper !S IS 
sales unit)' 

Btu Btu) Btu) 

Projected energy price 
escalation rales 

(percentage change 
compounded annuaHy) 

Mid- 

Mid- Mid- 
1981- 1985- JJS: 
mid- mid- 
1985 1990 ^ 

yond 

RESrOENTIAL SECTOR 

Electricity. 
Distillate. 
LPG. 
Natural Gas 

16.35 20.10 16.50 14.12 5.29 -3.67 -3.06 
9.48 10.46 11.88 16.14 2.54 ^S4 6.31 
9.44 10.43 11.71 15.67 2.53 2.35 5.99 
4.00 5.62 5.62 6.09 8.89 .00 1.61 

COMMERCIAL SECTOR 

.052 (kWh). 15.12 18.57 14.98 12.61 5.28 -4.21 -3.37 
1-240 (qali. 8.94 0.88 11.28 15.54 2.53 2.69 6.61 
.026 (^)!. 6.20 8.75 9.99 13.69 9.00 2.67 6.51 
.004 (ft»). 3.76 5.31 5.32 5.79 6.88 .05 1.70 

Steam Coal 29!^025 (ton)... 1.29 1.63 1.63 1.68 6.03 .00 .58 

mOUSTRIAL SECTOR 

Electricity. 
Distillate... 
Residual... 
Natural Gas.... 
Nat Gas MFBI 
Steam CoM 

13.78 10.17 7.82 5.29 -5.89 -5.12 
8.99 9.93 11.33 15.59 ^51 2.68 6.59 
6.15 8.68 9.92 13.62 9.00 2.70 6.56 
3.33 4.68 4.69 6.16 8.86 .05 1.92 
3.33 4.68 4.71 5.16 8.66 .15 1.62 

1.63 1.63 1.68 13.87 .00 .58 

■ Note that these prices are equivalent to those in the adjacent col. (both for mld-1961), but they are stated in diflerent units 
of energy. Price per sales unit of energy is derived from price per million Btu by dividing «« price by a million and multiplying 
by the Btu content of a sales unit of energy, assuming the following Btu content per salee unit of energy; 3,412 Btu/kWh of 
electricity; 138,690 Btu/gal of (SstMlate; 95,500 Btu/gal of LPG; 1,016 Btu/ft* of natural gas; 149,690 Btu/gal of residual; 
22,500,000 Btu/ton of steam coal; and 125,071 Btu/gal of gasoline. For example. In DOE Region 1, lor electri^, $.065/ 
kWh=S24.82/1,000,000 Btu x 3,412 Btu/kWh. 

Table C-9.—Energy Prices and Escalation Rates 

[CX)E Region 9] 

Cunent and projected energy prices (in mid-1961 doHsrs) 

Mld-1981 base-year 

(Dollars per 
sales unit I 

Projected energy price 
escalation rates 

(percentage change 
Mid- Mid- Mid- (impounded annually) 
1985 1990 1995 
(Dol- (Dol- (Dol- 
lars laia lars Mid- Mid- 
per per per 1961- 1965- 
10* 10* 10* mid- mid- 
Btu) Btu) Btu) 1985 1990 ^ 

^pnd 

Electricity. 
DistMale... . 
LPG... 
Natural Gas. 

RESIDENTIAL SECTOR 

18.81 23.10 22.59 21.73 5.28 -.46 -.78 . 
9.25 10.22 11.64 15.81 2.51 2.66 6.32 
9.31 10.29 11.57 15.53 2.53 2.36 6.06 
5.11 7.18 6.95 7.24 8.88 -.64 .81 

COMMERCIAL SECTOR 

Electricity. 
Distillate... 
Residual... 
Natural Gas.. 
Steam Coal.. 

19.84 24.38 23.86 23.00 5.26 
8.65 9.56 10.99 15.17 2.52 
6.04 8.52 9.78 13.40 9.00 
4.62 6.49 6.26 6.56 8.65 
2.79 3.54 3.78 3.76 6.11 

StOUSTRIAL SECTOR 

16.11 19.80 19.28 16.42 5.29 -.53 -.91 
6.65 9.56 10.99 15.17 2.52 2.84 6.65 
6.03 8.51 9.77 13.40 9.00 2.60 6.53 
4.25 5.97 5.74 6.03 6.87 -.77 .98 
5.66 7.95 9.15 12.88 8.86 2.65 7.06 
2.10 3.54 3.78 3.78 13.92 1.32 .00 

Gasoline. 

■ Note that these prices ate equivalent to those In ths adjacent ool. (both for mkF190l), but they ate stated In diflerent units 
of ensrm. Price per sales unit of snergy Is dsrived from price per million Btu by dividing the price by a million ml multiplying 
by the Btu content of a sales unit of snergy, assuming the following Btu content per sales unit of energy; 3,412 Btu/kWh of 
sisctrioity; 138,680 Btu/gal of dMHate; 95,500 Btu/(A of LPG; 1,016 Btu/ft • of natural gas; 149,^ Btu/gal of residual; 
22,500,000 Btu/ton of steam coal; and 125,071 Btu/gal of gasoline. For exishple. In tXJERegion 1, tar etoctricity. $.065/ 
kWh>:$24.82/1.000.000 BtuX3,412 Btu/kWh. 
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V « 

Table C-1 0.—Energy Prices and Escalation Rates 

[DOE Region 101 

Current and projected energy prices (in tnid-19ei doilars) 
1 

Mid-1981 base year 

Fuel type 
(Dol- 
IttS 
per 
10* 

- ■1 Btu) 

ESI ES C3 
12^ 

(Dol- iSS (Dol- 
lars 151 lars 
per per per 
10* 10* 10* 
Btu) Btu) Btu) 

Projected energy price 
escalation rates 

(percentage change 
conipounded annually) 

Mid- 
1981- 
mid- 
198S 

Mid- 
1985- 
tnid- 
1990 

Mid- 
1990- 
tnid- 
1995 
md 
be¬ 

yond 

RESIOENTUU. SECTOR 

.024 (kWh)..». 7.16 
9.20 
9.31 
6.90 

— 
8.80 

10.17 
1029 
9.69 

10.59 
11.59 
11.57 
8.00 

9.90 
15.77 
15.53 
7.81 

529 
2.53 
253 
8.85 

3.77 
^66 
2.38 

-3.76 

23 
6.34 
6.06 
-.48 

1.276 f^al). 
LPG. . . .889 L. . 

.007 (ft*) 

COMMERCIAL SECTOR 

ElectricHy.. .024 (kWh). 6.96 8.55 10.35 9.65 5.27 3.89 1.38 
1.200 (gal)..... 8.65 9.56 10.99 15.17 2.52 2.64 6.65 
.880 (gal). 5.88 6.30 9.56 13.18 8.99 2.87 6.64 
.006 (ft ■). 6.34 8.91 7.22 7.01 8.88 4.12 .57 

Steam Coai.. 40.500 (^)... 1.80 228 327 3.47 6.07 7.52 1.15 

aiOUSTRIAL SECTOR 

Electricity 
Distillate. 
Residual. 
Natural Gas. 
Nat Gas MFBI.. 
Steam Coal. 

.012 (kWh)..... 3.62 4.45 625 5.56 529 7.03 -229 
1200 (gaO..... 8.65 9.56 10.99 15.17 222 2.84 6.65 
.897 (gal) 5.99 6.45 9.71 13.34 899 282 6.S6 

.006(ft*)_ 5.69 8.00 621 6.10 8.88 -4.64 -.65 

.006(6*)_ 5.69 8.00 9.09 1222 8.88 2.59 7.12 
30.600 (ton)... 1.36 228 327 3.47 13.78 7.52 1.15 

TRANSPORTATION 

^ Gasoline. .... 1.601 (gaO..... 1^80 15.72 16.89 1 1 5.14 

Table Energy Prices and Escalation Rates 

[United States Average] 

Current and projected energy prices fm inid-1981 dollars) 

Mid-1981 base-year 

Mid- Mid- Mid- 
1985 1990 1995 

Fuel type 
(Dot- (Dol- (Dot- (Dol- 
lars lars bn bn 

fr* 
per 
10* fr* fr* mu 

Btu) Btu Btu) Btu) 

Projected energy price 
escalation rates 

(percentage change 
compounded armualy) 

Mkt- 
1981- 
mid- 
1985 

MM- 
1985- 
mid- 
1990 

MM- 
1990- 
mU- 
1995 
and 
be¬ 

yond 

RESIOENTIAL SECTOR 

BacMcHy- 

LPQ. 
Natural Gas.. 

.057 (kWh)„ 
1.334 (gaD- 
.OOOIgaO- 
.004 (ft»).— 

16.74 20.56 20.81 20.62 528 24 -.19 
9.62 10.62 1Z05 1625 ^51 225 6.16 
9.42 10.41 11.69 15.65 ^52 2.35 6.00 
4.42 621 6.62 7.45 6.88 126 2.36 

COMMERCIAL SECTOR 

ElecMe^u 

Natural <3as. 

. .058 (kWh) 17.10 21.01 21.10 20.86 5.28 .09 -23 

. 1262 (gaQ.— 9.10 10.05 11.47 15.66 221 ^69 6.42 

. .949 (gaQ_ 6.34 8.94 10.19 1229 8.99 E64 3.82 

. .004 (ft*)_ 3.98 5.59 6.01 822 6.86 1.46 2.58 

. 39.375 (ton)... 1.75 2.22 Z42 2.49 6.11 1.77 .59 

arOUSTRIAL SECTOR 

.042 (kWh)_ 12.32 15.13 15.58 15.46 527 .58 
913 10 08 11.50 15.68 2.51 2.66 

.949 L .. 6.34 8.96 10.13 ia92 9.02 2.50 

.004 (ft*). 3.52 4.94 5.12 5.89 8.84 .72 
Nat Gas MFBI_____ _ .005 (ft*). .„ 4.52 6.35 5.10 5.83 8.89 -4.32 
Steam Coal...... 37.800 (ton)-. 1.68 2.82 3.19 325 13.80 221 

-.12 
6.42 
1.52 
2.83 
2.72 

.96 

TIU 9«8P0RTATI0N 

flggggggggggg^gg 22 1^2 122 6.11 

* Note that these pdeea are aquivalanl to those In the adjasent eoL (bati tar rM-1981), but they ara stated in dMtareni units 
el ansrof. Pitas per sales unK of ensRjy is deilvsd from prise par mMon Biu by dMdtag the prise by a mHon and muWplyinn 
by the Btu eonleni of a sales unit of snergy, aaamtng the talowino Btu sonteni per sales unN el snanar 3,412 Btu/kMi si 
sisctrtalte 196,690 Btu/gal Of dtattaate; KMO Btu/gal of LPOt lll16 Blum* of naluwl gas; 149,690 Bta/gsl al residuai; 
m,5COMO Blu/lon of Mam aoal; and 126,071 Blu/ata at aasoBia. Far asawplo. In DaERai^ 1, tar pissbtally, 3.98^ 
WNh«334!82/1.000,000 Btu X 3,412 Bbi/kWb. 
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