Summary of Irﬁportant Terms

PETROLEUM PRICES

Refiner acquisition cost of crude oil (RAC): The average monthly cost of crude
oil to U.S. refiners, including transportation and fees. The composite cost is the
weighted average of domestic and imported crude oil costs. Typically, the
imported RAC is about $1.50 per barrel below the monthly average spot price of
West Texas Intermediate (WTI) crude oil and is within about $0.20 per barrel of
the average monthly spot price of Brent crude oil. Unless otherwise stated, the
imported RAC is what is referred to in this report as the "world oil price” or
"average crude oil price.”

Retail motor gasoline prices: The average pump prices for gasoline reported
in the Skort-term Energy Outlook are derived from the Energy Information
Administration (EIA) form EIA-878, "Motor Gasoline Price Survey." The two
series are: 1) average retail price of regular motor gasoline, self-service; 2)
average retail price for all grades of motor gasoline, self-service. Both price series
are for cash transactions. The historical values for these prices are reported on
Table 16 of ELA’s Weekly Petroleumn Status Report.

Wholesale motor gasoline price: The monthly average price to refiners of

motor gasoline (all types) sold to resellers; it is reported monthly on Table 4 of
ElA’s Petroleurn Marketing Monthly.

Retail heating oil price: The cost of Number 2 distillate fuel oil to residences
(less taxes). The retail heating oil price referred to in this report is from Table 18
of E1A's Petroleum Marketing Monthly.

PETROLEUM DEMAND and SUPPLY

Petroleum Demand (consumption/petroleum products supplied). For each
product (gasoline, distillate, etc.), the amount supplied is calculated by summing
production, imports, and net withdrawals from primary stocks and subtracting
exports. Thus, petroleurn demand is represented by the "disappearance” of
product from the primary supply system. This demand definition coincides
exactly with the term "product supplied" as used in ElA's Petroleum Supply
Monthly.

Petroleum Stocks, primary: Stocks of crude oil or petroleum products held in
storage at {or in) leases, refineries, natural gas processing plants, pipelines, tank
farms, and bulk terminals. Crude oil that is in transit from Alaska or that is
stored aon Federal leases or in the Strategic Petroleum Reserve is included. These
are the only stocks included in this report when petroleum inventories or
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inventory changes are discussed. Excluﬁed are stocks of foreign origin that are-

stored in bonded warehouses.

Charts in this report displaying inventory levels of crude oil or petroleum
products that provide the reader with actual inventory data compared to an
“average” or "normal” range are constructed as follows: the actual stock levels are
the actual reported end-of-month levels; the ranges are based on the most recent
3-year period running from January through December or from July through
June. The ranges also reflect seasonal variation for the past 7 years. The seasonal
factors, which determine the shape of the upper and lower curves, are estimated
with a.seasonal adjustment technique developed at the Bureau of Census
(Census X-11). The seasonal factors are assumed to be stable (i.e., the same
seasonal factor is used for each January during the 7-year period) and additive
(i.e., the series is deseasonalized by subtracting the seasonal factor for the
appropriate month from the reported inventory levels). The intent of
deseasonalization is to remove only annual variation from the data. Thus,
deseasonalized series would contain the same trends, cyclical components, and

irregularities as the original data. The seasonal factors are updated annually in

October, using the 7 most recent years’ final monthly data. The seasonal factors
are used to deseasonalize data from the most recent 3-year period (January-
December or July-june) in order to determine a deseasonalized average band.
The average of the deseasonalized 36-month series is the midpoint of the band,
and two standard deviations of the series (adjusting first for extreme points) is its
width. When the seasonal factors are added back in (the upper curve is the
midpoint plus one standard deviation plus the seasonal factor, and the lower
curve is the midpoint minus one standard deviation plus the seasonal factor), the
“average range” shown on the graphs reflects the actual data. The ranges are
updated every 6 months in April and October.

NATURAL GAS

Wellhead Prices. Composite: The composite (i.e. composed of both contract
and spot transactions) wellhead price of natural gas, calculated by dividing the
total reported value at the wellhead by the total quantity produced as reported
by the appropriate agencies of individual producing States and the U.S. Minerals
Management Service, Department of the Interior. The price includes all costs
prior to shipment from the lease, including gathering and compression costs, in
addition to State production, severance, and similar charges. Spot A transaction
price for natural gas concluded "on the spot,” that is, on a one-time prompt
{immediate) basis, as opposed to a longer-term contract price obligating the seller
to deliver the product at an agreed price over an extended period of time.

MACROECONOMIC

Gross Domestic Product (GDP) The total value of goods and services
produced by labor and property located in the United States. As long as the
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labor and property are located in the United States, the supplier may be either-

U.S. residents or residents of foreign countries. Nominal GDP refers to current
dollar value; real GDP refers to GDP corrected for inflation.

GDP Implicit Price Deflator: A byproduct of the price deflation of gross
domestic product (GDP). It is derived as the ratio of current- to constant-dollar
GDP. Itis a weighted average of the detailed price indexes used in the deflation
of GDP, but these indexes are combined, using weights that reflect the
composition of GDP in each period. Thus, changes in the implicit price deflator
reflect not only changes in prices but also changes in the composition of GDP.
Corresponding current- and constant-dollar series are published by the US.
Bureau of Economic Analysis, National Income and Product Accounts. The
current base year for the deflator is 1996.

Manufacturing Production Index: A measure of nondurable and durable
manufacturing production expressed as a percentage of output in a reference
period (currently 1992). Data are published by the Federal Reserve System in the
Federal Reserve Bulletin.

Employment Employment data refer to persons on establishment payrolls who
received pay for any part of the pay period including the 12th of the month (or
the last day of the calendar month for government employees). The data
exclude proprietors, the self-employed, unpaid volunteer or family workers,
farm workers, and domestic workers. Salaried officers of corporations are
included. Employment statistics are published by the U.S. Bureau of Labor
Statistics in the Employment and Earnings report.

Consumer Price Index: A measure of the average change in prices paid by
urban consumers for a fixed market basket of goods and sérvices. The consumer
price index is based on the prices of food, clothing, shelter, fuel, drugs,
transportation fares, doctor and dentist's fees, and other goods and services that
people buy for day-to-day living. All taxes directly associated with the purchase
and use of items are included in the index. The consumer price index is
published by the U.S. Bureau of Labor Statistics in the Monthly Labor Review.

Degree-days, cooling (CDD): For one day, the number of degrees that the
average temperature for that day is above 65 degrees Fahrenheit. The daily
average temperature is the mean of the maximurm and minimum temperatures
for a 24-hour period. As covered in this report, cooling degree-days in a period
represent the sum of daily degree-day calculations over the period. Thus,
national cooling degree-days for a month represent the weighted average of the

daily cooling degree-days for the States, summed across all days in the month.
The weights used are population shares unless otherwise noted.

Degree-days, heating (HDD): For one day, the number of degrees that the
average temperature is below 65 degrees Fahrenheit. The daily average
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temperature is the mean of the maximum and minimum temperatures for a 24-

hour period. As covered in this report, heating degree-days in a period represent
the sum of daily degree-day calculations over the period. Thus, national heating
degree-days for a month represent the weighted-average of the daily heating
degree-days for the States, summed across all days in the month. The weights
used are population shares unless otherwise noted.

British thermal unit (Btu). The quantity of heat required to raise the
temperature of 1 pound of water by 1 degree Fahrenheit. In this report, Btu-
equivalent energy values are. calculated by multiplying estimated thermal
content coefficients per physical unit for various products by the respective
quantities. These are then aggregated across products to obtain, for example,
total energy demand or supply variables.

TOTAL ENERGY

Total energy demand: The sum of fossil fuel consumed by the five sectors
(residential, commerdial, industrial, transportation, and electric utility), plus
hydroelectric power, nuclear electric power, net imports of coal coke, and
electricity generated for distribution from wood, waste, geothermal, wind,
photovoltaic, and solar thermal energy. Includes estimates for renewable energy
sources used in the residential, commercial, and industrial sectors.

GEOGRAPHICAL

Other Asia includes: Afghanistan, American Samoa, Bangladesh, Bhutan,
Brunei, Burma, Cambodia, Cook Islands, Fiji, French Polynesia, Hong Kong
(prior to July 1, 1997), India, Indonesia, Kiribat, North Korea, South Korea, Laos,
Macau, Malaysia, Maldives, Mongolia, Nauru, Nepal, New Caledonia, Niue,
Pakistan, Papua New Guinea, Philippines, Singapore, Solomon Islands, Sri
Lanka, Taiwan, Thailand, Tonga, U.S. Pacific Islands, Vanuatu, Vietham, Wake
Island, Western Samoa.

Latin Amenca is defined as including all of the countries of Central and South
America, plus Mexico, but excluding Puerto Rico and the US. Virgin Islands.

The Appalachian region States are: Alabama, Georgia, Eastern Kentucky,
Maryland, Ohio, Pennsylvania, Tennessee, Virginia, and West Virginia.

The Interior region States are: Arkansas, Illinois, Indiana, lowa, Kansas,
Western Kentucky, Louisiana, Missouri, Oklahoma, and Texas.

The Western region States are: Alaska, Arizona, California, Colorado,
Montana, New Mexico, North Dakota, Utah, Washington, and Wyoming.
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Table 1. U.S. Macrooconomnc and Weather Assumptions .
1989 . 2000 2001 - Year
Yst | 2nd | 3rd | 4th | st | 2nd | 3rd | 4th | st | 2nd | 3rd | 4th | 19997] 2000 ] 2001

Macroeconomic *
Real Gross Domestic Product
(billion chained 1996 dollars - SAAR) ....... . 8730 8783 8506 9084 9192 9309 9397 9972 9563 9651 9739 9833 8876 9347 QSR
Percentage Change from Prior Year.... 39 18 43 50 53 60 5S4 43 40 37 37 38 42 52 38
Annualized Percent Change .
from Prior Quarter 35 24 56 80 47 59 25 35 39 36 37 39
GDP Implicit Price Deflator
(indox, 1996=1.000) .....ccceeurvrsoaemerererrennns 1.043 1.048 1.049 1.053 1.062 1.068 1.074 1.080 1.087 1.092 1.096 1.101 1.048 1.071 1.094
Percentage Change fromPriorYear....... 15 15 15 15 1.8 29 24 26 24 22 21 20 18 22 22
Real Disposable Personal Income
(bilion chained 1996 Doflars - SAARY) ......... 6264 6307 6342 6412 6443 6497 5555 6599 6709 65797 6871 6943 6331 6524 6830
Percentage Change from Prior Yeer........... 37 32 29 31 29 30 34 29 41 46 48 52 32 30 47
Manufacturing Production
(Index, 1996=1.000) ........ecoeveerrecerereamemrerenas 1.148 1.162 1.175 1.195 1.296 1.237 1.255 1.274 1.284 1.295 1.307 1.317 1.170 1.245 1.301
Percentage Change from Prior Year.......... 35 41 44 48 60 65 68 66 56 47 41 34 42 65 44
OECD Economic Growth {percent)  ........ 26 36 30
Weather ©
Heatng Degree-Days
US e, 2133 439 79 1448 2023 500 79 1623 2236 519 86 1622 4189 4225 4463
NewEngland ..o, 3040 784 86 2042 3007 964 169 2239 177 885 167 2238 5952 6379 6467
Middle Aantic. 2816 628 63 1839 2713 T10 93 2004 2895 701 105 2003 5351 5520 5703
U.S. Gas-Wei 2215 517 85 1522 2195 522 83 1714 2354 555 90 1714 4399 4435 4714

Cooling Degree-Days (US)............ 35 353 81 78 45 383 748 75 32 346 781 76 1297 1252 1235

*Macroeconomic projections from DRVMcGraw-Hil model forocasts ore ssasonally adjusted at annudl rates snd modified 33 2ppropraie 10 the mid wond ol pnce
case.

OECQ Organzabon for Emnom-: Cooperston and Develops Aust Auswia, Bolgt Canada, D Finlang, Franco, Germany. Greece. lcaland, eiand,
Raly. Japan, Lu 0. e Net . New Zeatand, Norway, Porugat, S»n Swedon, Switreriand, Tumey, e Unasd Kingsom. and the Urited Staes. The Czeoh
Rewbuc Hungary. Maxico. Poland. and Souh Korea are st members of OECD. but sre not yot included in our OECD estmeiss.
Pooulaomwmmhe eown days. A degroe Cay inch the o jon from 65 deg Fahronhat {calculied as he umple average of the daly minmum
ano ' d by 1930 p
SAAR Suson»y-acymbd annualized mate. )
Nole: Hsloncal data are pnnted in bold: forecasts aro in Ualics.
Sources: Hisioncal datx Iaost a3t avaiable from: U.S. D of C o, B of Ecoromic Anatyss, U.S. Department of Commerce, Nagonal Oceanic and
Amosphenc Administradon; Foderal Reserve System, Stbstica/ Release G.17{419). Projections of OECD growth srw bssed on WEFA Group. "Workd Economc Outiooh ”
Youme 1. Macoeconom projoctions are based on DRVMcGraw-Hil Forecasi CONTROL0900.
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_ Table 2. 'U.S. Energy Indicators: Mid World Oil Price Case ;
1999 2000 2001 - Year
15t | 2nd | 3rd | 4th | st | 2nd | 3rd | 4th | 1st | 2nd | 3rd | 4th | 1999 | 2000 | 2001

Macrosconomic ©

Real Fixed invesiment .

{oithon chained 1996 dolisrs SAAR) ... 1574 1607 1638 1667 1731 1794 1874 1850 1879 1910 1933 1955 1624 1797 1999
Res! Exchange Rate -
(indax)... - . 1090 1177 1.168 1.167 1221 1279 1.257 1.220 1.223 1.213 1.197 1.173 1138 1244 1282
Business lnnmory Chanm
(ibon chained 1996 dolarsSAAR) ... -1 -95 35 76 103 74 88 86 65 69 68 S§5 01 88 64
Producer Price Index

(ndex. 1982510000 1230 1.245 1.268 1.276 1.302 1.319 1.352 1.364 1.364 1356 1.349 1.350 1255 1.334 1.355
Censumer Price Index

findex. 1962-1984=1.000)................... 1.648 1.662 1.672 1.684 1701 1.796 1.730 1.741 1.748 1.753 1.759 1.766 1.667 1.722 1757
Petrolsum Product Price incex

(ndex, 198221.000).......cccoeciiicennn 0446 0.591 0.682 0.716 0833 0906 0929 0.917 0894 0815 0.776 0.766 0608 0.895 0813
Nen-Farm Employment

IMRONS). oo 1278 1284 1294 1298 130.6 1315 131.6 1320 1324 132.8 1331 1334 1288 1314 1329
Commercis! Employmont .

(milions). .. - e 88,6 892 89.8 905 912 997 921 926 931 935 939 944 855 919 837
Towl Inouml Pmoucnon

{index, 199621.000)......cccocooemme 1,927 1,939 1,153 1.168 1.186 1.207 1.224 1.247 1251 1.261 "1.270 1.279 1147 1215 1.265
Mousing Stock . B

IMBOAB). ..cooe. e 4154 1958 1160 1161 1963 1168 1768 1165 1168 117.1 1174 117.8 1158 1166 1173

Misceliansous
Gas Weighted Industral Production

findex, 1996+1.000). .........oooiienrnerns 1.062 1.060 1.068 1.091 1.096 1.096 1.099 1.103 1.112 1.121 1.131 1.141 1.070 1.098 1126
Yehicls Miles Traveied L

{million mites/day)..........coeoivinieinniins 6731 556 7706 T7IS8 6820 7588 7698 7277 6921 7637 7819 7376 T 7339 7441
Vehide Fuel EMcency i
ingdex. 1999=1.000)............oceeeiinnens 0991 0.992 1.007 1.006 0997 1.007 1.001 1.003 1.002 1.004 1.009 1.001 0999 1.002 1.004
Real Yehicie Fuel Cost

1COMS por mie). ... oo 298 335 351 376 496 429 427 426 408 2392 383 385 34 424 392
Ar Travel Capaciy

Imill. available ton-mies/day).............. 431.0 4538 4694 4621 4529 4808 4986 487.4 4844 507.0 524.8 5143 4542 4800 S07.7
Arcralt Unlization )

tmal revenue ton-mitesiday)............. 2422 264.2 277.5 266.0 254.9 2836 297.7 2838 2786 2974 3115 2967 2626 2800 296.2
Artne Ticket Pnce Index

ndex. 1992-1984=1.000).................... 2130 21856 2,180 2.254 2309 2419 2489 2506 2517 2.505 2488 2496 2188 2431 2502
Raw Stesl Producbon

(MIROAS 1003). ...oovocercvrmccrnreeneee. 2591 25.97 2626 28.54 29.02 29.33 29.06 29.32 29.32 2946 2888 29.23 10588 116.73 11588

aMu-:ooe:o»-ome projechens trom DRYMeG raw-Hil model lorecasts are soasonally adivsied ot annwal rates and MOdNES a5 2DPropnate o s Mic wostd ol pnce case
Inciudes ak hvghwly nv'l

SAAR S * ahzed rate.

Note Histoncast :uu -n printed m boid; forocasts are in Ralics.

Sources Hwstoncal dala iatest data avaiable from: U.S. Depe of C. . Buroaw of E Analy U,S Department of Commaercs. Nabona! Ocasmc and
Avnosphenc Administration: Federal Roserve System, Sunsaml Relosse G 17(419), us Dep: of Transp Y. n won and Stedl Insttute. Macroeconomc

projechons a‘e based on DRIMcGrawH¥l Forecast CONTROL0900.
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Table 3. International Petroleum Supply and Demand: Mid Wortd Oil Price Case
(Million Barrels per Day, Exce)t OECD Commerctal Stocks)

3600 3001 Veour
] 2mﬂ 573 W | s\ | Zna] 33 | 4th | T8t | 2nd | 3rd | Ath | 1993] 2000 | 2009
~
\

................................. 192 19.2 198 198 134 193 200 200 197 198 202 204 195 196 204
................. ~-03 03 03 o4 04 04 04 04 0.4 0.4 0.4 04 03 04 04
........................................... 19 19 20 20 19 19 20 .20 20 1.9 21 20 19 1.9 2.0
152 13.8 141 150 145 137 145 151 149 140 145 152 145 145 146
62 50 52 59 €.0 54 &3 57 5.2 5.1 53 57 56 55 5.6

Austraka and New Zealand................. 1.0 1.0 1.0 10 1.0 1.0 1.0 1.1 1.0 1.0 1.0 1.1 1.0 1.0 1.0
Totat OECD 438 412 424 440 428 413 431 443 442 421 434 448 42B 429 436
Non-OECD

35 38 3y 3B 36 36 3.6 3.8 3.7 37 37 38 37 37
16 15 18 18 1.6 16 1.6 1.7 1.7 1.7 1.7 16 16 1.7
43 43 43 46 45 45 45 48 4.8 4.7 48 43 45 48
88 87 90 92 92 90 9.4 9.7 9.7 94 99 88 92 97
138 137 137 137 140 1471 140 4.2 144 145 145 136 140 144
318 317 323 329 30 J28 332 M2 M3 340 M5 N9 330 M2
731 741 763 757 743 760 775 78B4 764 774 732 748 759 779

89 90 93 91 9.1 90 9.2 9.2 9.2 Qo1 9.2 90 91 8.2
26 26 27 21 27 26 27 27 27 28 28 28 27 27
60 62 67 B8 6.2 64 6.8 65 6.3 63 65 63 65 6.4
15 15 18 17 1.7 1.8 1.8 1.8 1.7 1.7 1.8 15 1.7 1.8
19.0 193 202 202 19.7 198 204 202 139 198 203 194 200 201

232 287 293 37 319 324 322 320 320 3271 293 311 3279
75 185 16 1t 78 7.9 a0 8.0 81 82 14 78 a1
32 32 33 33 33 3.3 a3 33 33 33 32 33 3.3
33 33 35 A5 35 3.5 6 36 36 36 34 35 36
112 112 112 12 113 114 114 115 115 116 M2 113 115
545 540 548 564 577 585 584 583 585 588 545 569 585

Tolad Word SUpply .....occoooceeeee. TA9 729 738 742 750 7B 775 789 786 782 783 791 739 769 785
Stock Changes
Net Stock Withdrawals or Additions (-)
U.S. (50 Stales induding SPR)........ 0.3 02 03 13 01 .08 -0.7 05 02 06 04 02 04 00 -01
Other... 04 00 08 0S5 .11 .15 .19 -04 -12 05 010 4 10 05

To!al Stodl \Mthdrawas R 0.8 09 03 2% 07 147 16 .14 02 -18 -09 o1 o8 -10 -07
OECD Comm. Stocks, End (btl bbls )... 28 28 28 28 26 27 27 27 2.8 29 28 26 28 28
Non-OPEC Supply - “ 6 440 445 454 457 454 456 465 464 462 463 470 446 458 465

Ne(Exponsﬁ-omFormerSowetUmn 35 38 239 3 39 4.1 4.2 43 4.1 43 44 45 3B 47 44

"Dermand lor petroleum by the OECD counines i synormymous with "petroleurn product supplied,” wivch 15 defined i the glossary of he EIA Pevdiewn Supply Monthly.
DOE/EIA-0108 Demand for pelroleum Dy the non-OECD countnes 1$ “spparent consumpbon.” winch snciudes internal coasumption, refinery fuel and oss. and bunhenng.

“incwoes proouceon of crude oil (NOVONG iIsase cONCONSNGS). Natural Pt plart Squids, other hydrogen and hydrocarbons for refinery fesdstocks, rednery gamns, akcohol.
and kQuOs pProduceo oM Coal aNC OTa’ 30UrTRS

‘inchudes offshore supply from O . y. ;e . Norway, and Wve Unitod Kingdom.

OECD Orpamuzaton for € [« and De Austatia, Ausria. Beigum, Canada. Denmerx. Finlang. France. Germany, Greecs . iceland. reland.
Yaly. Japan, Luxembowry. the Nethoranos. Now Zealand. Nomay. Porugsl. Spein. Sweden. Swizeriond. Tumey. the Unned Kingoom. and the Unaad Saates  The Czech
Repude, Hungary, Mezco, Poland. and South Kores ars a8 members of OECD, but are not yet nduced mn ow OECD eswmaws

OPEC' Organizaton of Petvoleumn Exporsng Counvies: Algena, indonesa. iran, raq. Kuwad. Libya. Ngena. Qatar. Saudh Araba. the Unted Arab Emwates, and
Venezuela

SPR. Strategic Pevoieum Ressrve

Formmer Sovet Umon: Armenia. Azerbasan. Balarus, Esbn- Georges, Kazakhatan, Xy Latvia. Liath . Molova, Russa. Tapustan, Tummenstan Ukrane and
Uzbelustan.

Notes Minot s epances with othor Dubkshed ELA histoncal data are due 1D rounding  Histoncal 931 37w PANled 1 Doid: lorecasts are 1 Rakcs  The foreca st were
generaled by sImulason of he Short-Term integrated Forecasong System

Sources’ Engrgy MTOTMasoN AOIINISKabon 13iest 026 Bvaiabie fom €W 03353303 SUDDOMNY NS KNOWING RDONS Intemaltons! Petrmieum Steksecs Report DOE/EIA-
0520. Orgarwzavon for E Ci and De W Annual ang Montly Od Stamsocs Database
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.'Table 4. U. S. Energy Prices

{Nominal Dollars)

1999

2000

2001

Yeoar

stz] nd | 3rd | 4ath

1st lznd | 3rd ‘ 4th

1st [ 2nd [ 3rdl 4th

1999 L2000 l 2001

imported Crude Oil Pricas
Imported Average’........................ . 10.91 15.44 19.63 22.01
WTP Spot Average..............eeuseee .. .07 17.65 21.73 24.56
Natural Gas Walthead
(dollars per thousand cubic feet) ...... ... 1.74 204 227 22¢
Pstroleun Products
Gasoline Retad © {dollars per galion)
ARl Grades 099 117 125 130
Regular Unleaded.................c........... 095 113 121 126

No. 2 Diesel Oll, Retail

(dollars per gallon).........cccocuene..

No. 2 Heating Oil, Wholesale
(dollars per galion)............... -

No. 2 Haating O, Retad

......... 097 1.08 1.8 1.2¢

. 036 044 056 0.65

(dollars pergallon)........o.cc.ooreereneeee.

No. & Residual Fuel O, Retait ¢

(dollars perbarref) ... ...

Electric Utitity Fuels

Coal

(dotars per million Btu)...............

Heavy Fuel O *

{dollars per million Btu)...............

Natural Gas

(dollars per million Btu)..............

Other Resideontial

Natural Gas
(gollars per thousand cubic feet)

Electricity

{cents per klowalthour).........c.ccceeeeeee

1128 1403 17.94 21.06

........... 124 123 121 120

.......... 1.73 226 282 V7

........... 219 242 274 282

.......... 607 686 0864 6.85

776 825 3.40 B8.10

-~
-

2684 26.57 2965 2826 26.50 24.34 24.02 23.61 1T.21 27.86 2758
2082 28.78 31.61 30.35 28.51 26.33 26.00 25.59 1925 29.89 26.61

226 297 366 457 439 359 331 372

144 157 156 1.51 145 145 144 1.39
140 153 7152 147 141 142 140 135

142 141 151 1.57 150 139 135 135

0.85 078 091 091 084 074 071 072

131 147 1.25 138 136 118 106 112

23.64 24.43 27.03 26.93 25.44 2238 21.82 22.67

121 120 1.18 119 120 1.22 1.20 1.19

374 4.08 447 433

285 371 428 514

648 1.73 877 &8.61

776 824 864 822

393 362 365 365

509 419 390 434

854 894 993 824

7.83 841 866 822

208 337 375
118 1.52 143
114 148 140
132 148 139
081 087 076
0.88 131 123

1592 25.60 23.13

122 120 120
239 422 372

257 400 425

663 757 863

8.14 825 629

'Rnhov scqusmon cost {RAC) of imponsd crude od.

bwos( Toxas inwmedte.

cA\rovago sel-service cash prces.
unrago for a¥ suifur contents.
-

nciudes el ods No 4. No. 5. and No & and opped cruce huel ol prices

Nowes: Data ars astmatad for the frst quaner of 2000. Pnces oxchude Laxes. excapt pnees 107 gasohne, rosdential nalurai gas. and dwsel The forpcasts were
generated by sumuianon of the Short-Tomm inteJrateo Forecastng System,
Sources. hrswoncal deta Energy inlormabon Admnstrato n: iatest data avaiable kom EIA databases supporning he llowng repons Petmieum Mameing
Montnty DOE/EIAD3B0: Natural Gas Monthly. DOE/EIA-0130: Monthly Energy Revew. DOE/EA-003S. Elecinc Power Monthiy . DOE/EIA-0226
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Tab_le 5. U.S. Petroleum Supply and Demand: Mid World Oil Price Case
(Million Barrels per Day, Except Closing Stocks) -

1999 2000 200% Year
18t ] 2ndl 3rdHh 1st [ 2nd Erdi 4th st LZM 3rd l 4th 19991 200012001
Supply ~
Crude O3 Supply ~

584 584 579 596 586 584 579 587 595 592 585 591 S5BB 584 59t
L 113 104 098 105 1.02 097 089 085 102 107 097 100 105 096 100
Lowerd8................... 480 480 482 491 484 487 490 492 492 490 489 491 483 488 491

Net imports (induding SPR) * ... 843 890 885 827 B12 944 532 890 878 948 970 931 861 887 932
Other SPR SUpPly...ooooceeeeree . 001 003 001 000 0.02 047 007 007 000 000 036 016 001 008 008

SPR Stock Withdrawn or Added (-} ... -0.01 -0.03 0.01 009 002 001 -003 029 000 000 -0.16 016 00% 006 -0.08
Other Stock Withdrawn or Added (-).... -024 0.15 031 021 044 003 071 -008 -020 005 016 0.02 014t -0.02 -0.02

Product Supplied and Losses .......... . 000 000 000 000 000 ODO 000 000 000 000 000 000 0.00 000 000
Unaccounted-for Crude O ................ 030 015 027 005 032 040 051 021 021 022 022 021 049 036 02
Total Crude O Supply .—.....ccocoeceeeeee.. 14.42 1501 1522 14.57 1496 1542 1570 15719 14.74 1557 1577 15.29 1480 15.12 1534
Other Supply N

NGL Production ... e 372 182 490 195 197 494 192 196 198 197 196 201 185 195 198
)OmarHydvocarbm andAk:ohd 037 037 038 038 037 040 038 040 038 037 036 039 038 039 037
nputs e rrraeas

Crude O Product Supphied............ 000 000 0.00 000 000 000 000 000 000 000 000 000 000 000 000

Procassing Gain........... = 086 090 087 094 095 (092 092 087 0S92 093 09 089 093 097
Net Product Imports © . 152 141 092 135 198 119 1.27 132 147 151 142 130 125 1.43
Product Stock \Mlhdrawn or Added ( ) 054 -0.36 000 103 0231 <082 -0.17 025 042 054 038 037 0230 -006 -0.03
Total Supply ... oo, 1929 1023 19.80 19.83 18.09 19.27 7994 20.00 19.70 19.75 20.15 20.38 19.52 19.58 20.00
Demand

... 795 860 861 055 801 847 865 848 809 859 873 861 843 B840 4571
. 169 16 163 169 164 167 1.76 179 178 175 180 183 167 171 179

Distilate Fuel Oil 379 338 345 375 375 355 361 378 397 383 357 382 357 367 375
Residual Fuel Oit... cemeeee. 083 078 084 078 073 074 089 075 087 079 079 076 083 078 080
Other Qils * 493 484 523 505 496 484 504 519 499 499 526 536 501 501 515
Total Demand... . 19.2% 19.23 19.80 19.83 19.09 1927 1995 71998 19.70 19.75 2015 20.38 19.52 19.58 20.00

Total Petoleum Nel \mpons . 97T 1043 1027 9.19 947 1033 1057 10.17 10.71 1095 1121 1072 991 710.12 10.75

Ciosing Stocks (million barrels)
Crude Oil (excluding SPRj ................... 345 332 304 284 297 204 285 292 310 315 300 298 284 292 298

Total Motor Gasoline 217 207 193 205 299 192 199 204 203 198 204 193 199 204
Finished Motor Gasoline ... 173 162 154 158 165 150 158 158 162 157 163 154 158 163
Blending Components ....................... 44 45 3% 47 45 42 42 46 41 41 41 39 42 41

JetFuel ... 45 49 41 41 44 “ 41 39 42 43 41 [} 41 41

Drstillate Fuel OR ... 133 145 125 96 106 1118 127 95 108 129 132 125 127 132

Residual Fuel Ofl... 42 41 36 36 7 37 41 36 36 38 39 36 41 39

Otner Oils 298 294 248 235 271 294 253 250 286 301 258 246 253 ~ 258

Total Stocks (exducing SPR) e 1048 1068 1039 926 990 964 969 953 934 988 71008 972 926 953 972
Crude Oilm SPR............. S78 S7S 567 569 569 572 545 545 545 560 575 567 545 575
Heating Oil Reserve .. ... [ 0 ] 0 0 ] 2 F4 2 2 2 [} 2 2

Tolal Stocks {including SPR) 1642 1615 1403 1479 1533 1541 1499 1480 1533 1569 1547 1493 1439 1547

" “inciudes lease concensaie.
bNol Mpons equals gross mMpons pus SPR IMpors MiNUS sXpONS
Chdudu finshed povolsum products, unfinghed ols, pasokne blending cOMPonents, and Natural pas plant Iqucs Or processng.
amu“ cuge ol product suppeed, natural gas iquids. iqueled refinery gas. other hquids, and all SNhed PeTDISUM PrOOUCTS EXCRD! MOtr QasoMde. jei fusi. Oisbitata,
ang usmua! fuel od
“ncudes stocks of al Other ofts. such as aviabon gasolne. herosene, natursl 933 kquids hng oth 9asohn 9 COMPONEeNts. NADKNI and over

oss '%‘?owcmmu'koesloa Use. speOal Naphthas. lube Ods. wal, coks, pSphaf. ro03d od. and mrsceka noous o -
. Sirategic Petoieum Reserve

NGL: Nawral Gas Liquids

Notes  Minor Gi3CTepancas wih ofer ELA publshed halontal Oats aro Cuo ang. wih o  TeCENt porrtieum GSMand ane Suppl Gala dsplayed
hore refect the nNcoOrPOradon of resudMSSIONs of The Jata as repored . ElA’s Petroloun swp'y Manthly. Yaou €Y. Mustoncal data are ONried i DOIE. fOrRCIsis e N KAKCS
The forecasts were genorated by Smulavon of the Shon-Tern meorated Forecastng Syswm

Sources Hisioncal cstlm  Energy Wniormation AdMmnsUaton’ el Gals avakable Fom £1A deiabeses UPportng the folowng reponts  Petrvmuem Supply MonTWy
DOE/EIAD10S. and WeeNy Petrowum Sistus Report, DOE/EIA-0208. .
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"Table 6. Approximate Energy Demand Sensitivities” for the STIFS® Model
{Percent Deviation Base Case) B

+ 10% Prices + 10% Woather
Demand Sector +1% GDP Crude Oil° | N.Gas Wellhead ° | ~ FallWinter . |  SpringiSummer’
\
Patroleum ~
Total............ —— 0.6% 0.3% 0.1% 1.1% 0.1% -
Motor Gasoline .............oo....... 0.1% -0.3% 0.0% 0.0% 0.0%
Distiate Fuel.................. 0.8% -0.2% 0.0% 27% 0.1%
Residual Fuel.......oocoemeen.. 16% -3.4% 2.6% 2.0% 27%
Natural Gas
Total. 1.1% 0.3% -0.4% 4.4% 1.0%
Residential 0.1% 0.0% 0.0% 8.2% 0.0%
3 0.9% 0.0% 0.0% 7.3% 0.0%
1.7% 0.2% -0.5% 1.3% 0.0%
1.8% 1.6% -15% 1.0% 4.0%
Coal .
Total....oueeen ——— 0.7% 0.0% 0.0% 1.7% 17%
Electric Utiity ..... 0.6% 0.0% 0.0% 1.9% 19%
Electricity
Total............ 0.5% 0.0% 0.0% 1.5% 1.7%
Residential..... . 0.1% 0.0% 0.0% 32% 3.6%
Commercial.... ....ccoovevvernn. 0.9% 0.0% 0.0% 1.0% 1.4%
Industrial............ 0.8% 0.0% 0.0% 0.3% 0.2%

“Percant changs n demand quantty resuling Fom specifiod PErcEN Changes N MOJe! P,
Shon-Term Inlegratsd Forecastng System.

“Refiner acq cost of iMponted trude od.

HAverago unit value of marketad natural gas production reported by States.

:Rofers 0 percant changes n degroe-Says.

Response during faliwinter period(first and fourth calondar quaners) refors 0 change in heatng degroe-days. Response dunng the sprng/summer penod

{secong ana hind Calendar QuUaners; refers 10 Aange in COolNg degrec-days.

Table 7. Forecast Components for U.S. Crude Oil Production
{Million Barrels per Day)

Difference
High L
Price Case Price Case Totast | Uncartainty | Price impact
United States ... 518 5.55 063 0.08 0.55
Lower 48 States 517 447 060 o.07 0.53
AIBSKB . oo erm e et s s s 1.01 0.98 004 0.02 0.02
R CEREones provaed e Tor e Tour QuanE Z00T ToaN may w333 To S oY Componens 00 16 TOEpER0E To0RaTy

Sourcs’ Energy informaton Agrmrisyaton. Ofice of O and Gas, Resorves and Natursl Gas Dwvesion.
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Table 8. U.S. Natural Gas Supply and Demand: Mid world Oil Price Case
(Trillion Cubic Feet)

1999 2000 2001 Yoar
1st2J nd[lrdl 4th 1sl1 zndTard L‘"’ 1stJ2nd1 3rdi4m 199912000]2001
Supply -
Total Dry Gas Production ...._................ 46D 456 464 467 460 466 472 472 472 473 475 4.75 1866 18.70 1Q4
Net imports 083 079 087 0B8 087 080 087 092 095 093 100 1.00 338 346 348
Supplemantal Gaseous Fuels............... 003 002 002 003 003 002 003 003 004 003 003 0.03 010 011 012
Tokal New SUDRY .........o.oo e 555 548 554 558 550 S48 562 567 570 569 578 578 2214 22.27 22.95
Working Gas in Storage
Opening 273 143 236 288 251 115 171 253 220 086 168 250 273 251 220
Closing 143 216 288 251 115 179 253 220 086 168 260 2718 251 220 218
NetWithdrawals ............cccoemveernirenene. 130 873 073 038 136 056 -082 033 134 -083 -092 042 022 031 002
Total Supply 685 475 481 595 686 493 479 600 7.04 487 486 620 2236 2258 2297
Balancing Mem ™ ..o 008 004 032 056 002 0.02 -0.12 -0.27 018 0.09 -0.09 -0.33 -1.00 038 -0.15
Total PRMary SUPPlY .....c..veoeer e ecernnenee 677 470 449 540 687 494 467 574 1.22 496 477 587 2136 22.22 22.82
Demoand
Lease and PlantFuel.............cocccceceee. 031 031 031 631 030 031 037 037 031 031 031 037 123 123 1.23
PIpeling USe...........o.o.cveeerereereercmnrsorenne 020 044 043 0416 021 045 0.14 017 021 074 013 017 064 066 065
Residential. ) . 224 080 038 127 220 077 037 1.41 242 085 038 142 469 475 506
Commercial...... 125 058 042 080 126 061 043 089 139 062 043 0S50 306 317 2335
industrial (Inc. Nonutility Us8) .............. 224 203 210 227 236 228 236 243 245 227 245 252 8863 944 969
Electric UBKEES ..............ooveeeerreeemrnerrennns. 053 085 195 059 056 083 106 052 045 077 107 055 3.4 297 283
Tokal Demand ...............oeeeeeeeeecereenn S.T7T 4T0 449 540 6.7 494 467 574 7.2 496 477 587 2136 2222 2282

TTN balancing 2am represents the differance between he sum of tho components of natural gas supply and the sum of components of natural pat demand
Notes: Minor discrepancies with other EIA pubkshed historical data s due 10 ToUNding. Historics! dala are printed in boid; forvcasts ore in tabics. The lorocasts wers
genersind by simulation of he Shon-Torm Integratad Forecastng Sy:nm I

Sources: Historical data  Energy Wformation Acminisbaton: toilos' dat izble. rom EIA b RPPONg ho folomg reponts:  Natursl Ges Monthiy,
DOE/EIA-0130; Electnc Power Monthly, DOE/EIN-0226: Projectons: Enegy nformalon Administration, Shon-Term - g Systom ¢ ang Office
of Oi and Gas. Reserves and Natura! Gas Division.
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Table 8. U.S. Coal Supply and Demand: Mid World Oil Price Case
{Million Short Tons)

1999 2ooo 2007 Year
st [2nd | 3rd | 4th | 1st | 2nd | 3rd | 4th | st | 2nd | 3rd | &th | 1999 | 2000 | 2001

Supply
Production 2835 2840 2739 272.6 2741 2602 276.3 284.1 2727 2829 277.2 2850 1094.0 1094.6 11174
Appatachia 114.8 103.4 103.0 102.1 109.5 1052 106.7 104.1 1069 1063 99.5 1022 4233 4249 4146,
Interior 404 408 424 389 361 352 41.3 367 357 405 395 37.0 1625 1512 152%
Westem. 128.3 119.8 128.5 131.6 1285 1198 1289 141.3 1302 1361 1382 1457 S082 5185 550.2
Primary Stock Levels *

Opening 365 424 415 351 364 413 419 355 364 413 419 355 365 364 364
Closing 424 415 351 354 413 419 355 354 413 419 355 3456 364 36.4 34.6

Net Withdrawals _........................... 58 08 65 13 49 08 64 09 49 -06 64 09 02 S 17
mports 22 21 24 24 28 27 29 26 29 29 29 29 8% 110 116
Exports 130 144 161 150 136 144 150 152 149 7151 153 152 585 582 605

Total Net Domestic Supply ............ 267.0 2525 260.6 258.7 258.4 248.0 270.5 270.6 2559 270.1 271.1 273.5 10448 1047.5 1070.6
Secondary Stock Levels® .

Opening 129.4 1433 1519 139.7 143.5 139.8 133.2 121.8 129.1 118.0 1304 11568 129.4 1435 129.1
Closing 1433 151.9 139.7 1435 129.9 1332 121.8 129.1 1180 1304 1158 121.8 1435 1291 121.8

Not Whdrawals ......._................... -139 86 122 38 AT 66 114 7.3 110 -124. 146 -6.0 -4 144 73
Waste Coal Suppiedto PPs © ........... 2.1 22 286 28 A2t 39 31 31 3.1 31 3.1 3.1 8.7 12.2 12.2
Total Supply 2552 246.1 281.4 257.6 2652 257.8 2550 266.4 270.0 260.89 286.8 270.5 1040.4 10742 10901
Demand

Coke Plants 68 71 70 712 73 12 71 73 73 73 72 73 81 290 291
Electricity Production

Electric Uttes ............ooooveveonenns 213.8 2473 216.7 2949 202.1 234.4 214.1 219.0 2123 237.1 217.5 8941 B854.6 8859
Nonutilities (Exd. Cogen.)" 103 123 150 246 236 268 255 252 242 275 261 459 1005 71029

Retail and Generaf ingustry.. 171 169 178 181 167 170 195 185 17.0 170 19.7 703 713 722«
Total Demand® .......ooooceve e 248.3 283.6 256.5 264.1 249.6 285.4 266.4 270.0 250.8 288.8 270.6 1038.5 10654 1090.1

Discrepancy’ .....oeovcecree e S0 21 -29 12 111 80 D4 00 00 00 00 00 1.9 8.7 00

?’finaty stocks are held at S mines, preparation plants, ond GistiibuBon points.
:msmnwawm R inchudes an »simate of siocks heid st Uty plants SOM 1D NOMAStY generators.
GE i deni power prod: * (IPPs) con: don of wasts coal. This tem incudes waste cosl and coal 3Ty reprocessed into baguettss.
Esu s of cosl yon by IPPs, phed by the Office of Coal. Nuclear, Eieciric. and Atamate Fusis, Energy it Aor {EIA). O ny
co3l consumplion astmatas for 1999 and projections for 2000 algd 2001 are based on (1) estimalad consumphion by utility power plants so0i¢ 10 nonuliny generalors
dunng 1998 and 1999, and (2) annual coal-fired generation at nonutiities from Form EWA-867 (Annual Nonutility Power Producer Report).
“Total Demand mciudes esunaisd IPP consumpson.
The discrepancy reflects an 4or shipper and 7 ning o 0 be 2oro in the forecast period.
Notes: Rows ant coumns may»otadddwbmuponommn«ng mm *bnmudnbon forocalts are in #akcs  The forecasts wers gereratsd by
smuaton of the Shon-Torm grated Fi
Sources: Mstoncal cala  Energy Information vashhor\ Rlast data availadle from EIA abbaus wppwv e folowing reperts: Duenterty Coel Repon,
DOEEIA-0121. ana Emctric Power Monthly . DOE/E IA-0276. Pro Energy W . Short-Term integ: F 9 System . and
Office of Coal. Nuciear. Elecinc and ARemate Fusis.

Energy Information Adminisustion/Short-Term Energy Outiook ~ October 2000
48

- 24712

DOED24-2118



Table 10. U.S. Electricity Supply and Demand: Mid Worid Oil Price Case

(Billion Kilowatt-hours) -
1999 2000 2001 Year

Tt T2nd [ 3rd [ ath [ "ist T2nd [ 3rd | 4th | st [ 2nd | 3rd | 4th | 1999 T 2000 | 2001

Supply -
Net Utility Generation -~
Coal 430.0 4238 4876 4262 4257 401.2 4633 4237 4365 4238 4732 431.4 17611 17139 17650

Petroleumn.........ccocoecveee. 257 221 274 117 110 164 219 159 222 209 244 176 869 651 852

Netura) Gas . ... 515 BO.T 107.5 S67 544 7191 1004 495 426 732 1013 51.8 2964 2835 2590

1669 195.0 182.6 1850 1774 1973 179.7 1869 170.9 1957 1758 7250 7393 7292
798 699 €09 665 TI0 627 613 705 746 621 611 2939 2639 2683
1.0 0.6 0s 0S5 06 06 06§ 05 05 0.6 0.6 7 23 22
7736 8880 7387 7434 747.8 B846.2 7307 759.3 7639 B574 7382 3173.7 30679 31188

29 324 392 552 585 602 575 552 531 617 59.0 1139 2314 2300
8.7 87 69 111 as a1 9.1 77 75 8.1 91 324 370 325
586 TI.7 699 669 760 886 797 754 760 1010 908 2595 3113 3433
2.2 29 26 25 238 20 23 20 19 21 23 9§ 9.6 a2
0.0 1.1 21 52 S50 52 52 52 51 _51 52 32 205 205
s 23 kS | 39 50 27 32 28 28 2.8 32- 1385 148 11.7

214 5 212 N8B 222 229 255 218 211 232 240 85T G24 907
117.6 1492 145.0 14666 178.3 7189.7 1825 171.2 167.5 2040 1937 5174 717.0 7363
8912 10372 883.6 9100 9259 10359 9132 930.5 931.4 1061.4 931.9 38691.9 37850 38552

73 124 8.4 9.1 8.1 9.0 72 65 80 7108 73 36 B4 326

898.6 1049.6 B32.0 9191 934.0 1044.9 9204 9369 9394 10722 939.2 3T21.7 38184 3887.7

Losses and Unaccounted for ' ... 538 767 6311 592 602 7T28 666 640 545 805 667 652 2528 2635 267.0

Demand

Electric Utiity Sales .

Residential.............cccoooeceeeeee. 2877 251.0 3509 2561 29235 2642 3378 267.8 3059 2664 3495 2733 11457 11623 11950
Commercial ... .. 2278 2386 279.6 2368 2362 2543 2825 2459 2454 250.1 2898 2503 9829 1018.8 10356
Industrial. .. 2521 2677 2776 2657 2600 2685 2735 2679 2600 2719 2831 2729 10633 1074.9 1087.9
Other ... . 247 253 284 257 264 274 295 268 2665 270 302 273 1042 1103 11179
Subtotal.................. .. 7924 7826 936.6 784.4 8151 B143 9254 B08.4 8380 B154 9525 8237 32960 3366.2 3429.6
Nonutiity Use/Sales® .. . 0353 393 4398 4834 438 46D 499 480 444 435 530 503 1728 168.7 1912
Total Demand .......................... 827.7 8219 986.5 B328 8389 B612 9783 8564 8824 B8589 71005.4 874.0 4689 I554.9 3620.7

Memo'

Nonutity Sales to

Electric Utities® .................... 704 783 9584 965 1228 1314 1398 1345 1267 1240 151.0 1434 3445 5284 5452

:‘OM ncludes generabon from winkd, wood, wasts, and sOlAr SOUCES.

Erectncity{net G- ) from itity NChBiNg 0O Y an0 small powss producers.
tlnmdu refinory skl gas and other procass o wiste gases and bquohed petroloum pases.

incduges goothemmal, solar. wind, wood, waste, hydrogen, sulfur, battenies, chermicals and speni suifke bquor,
:Dau for 1999 are exemames.

8alanong mem. mainly ranswussion #nd dis¥ibuton losses.
'Defined as the dflerence beiween 1otal nonuiilty slectnaly gensrsion snd saies to slactic iilifes by nonuliity generators. reponed on Form EIA-887, “Annuat Nonutity
Power Producer Report” Data for 1998 2w estmales.
Notes Mnor discrepances wih oher EiA publshed Trstoncal 63t sre duo 10 /oundng  Misioncal dsta are printed in boid: forscasts are in Raics. The forecasts were
gonerated by samuiaton of the Shon-Tenm Ntegraivd Forecasong System.
Sources: Histonca) dalx  Energy IMformaton Admywsta bon: tatest data from ElA UDPOrING the Tolowing raport: Electne Powes Monily . DOE/EIA-0226.
il : Energy mio Aomr Shon-T erm integ: For g Sysem . and Office of Coal. Nuclear, Etectnc and Azemate Fuels.

Pr
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Table 1. U.S. Renewable Energy Use by Sector: Mid World Oil Price Case
{Quadriltion Btu)

Yoaf Annual Percentage Change
1998 1999 2000 2001 1998-1999 ] 9999-2000 | 2000-2001

Electric Utilitios
Hydroelectric Power ® ... 3.189 3079 2765 2811 -3.4 -10.2 1.7 =
Goolmrmal Solar and Wind Energy” ...... 0.109 0.036 0.004 0.004 670 -88.9 00 =
Biofuels © ; 0.021 0.021 0.021 0.021 0.0 0.0 (X
Total .............. 3.319 3.136 2790 2835 <35 -11.0 1.6
Nonutility Power Generators
Hydroelectric Power * ... 0.149 0.140 0.154 0121 6.0 10.0 -21.4
Geothermal, Solar and wm Enefqy 0.260 0.313 0.401 0438 30.4 - 28.1 92
Biofuels © 0.523 0.705 0.726 0.703 34.9 30 3.2
Total 0.912 1.157 1.280 1.261 269 10.6 v-1.5
Total Power Generation........ccoe....conounu. ~ 4231 4293 4.070 4.096 1.5 -5.2 0.6
Other Sectors*
Residential and Commercial ® ................... 0.558 0.574 0.583 0.583 1.9 1.6 0.0
Industrial © ... 1.515 1.542 1.569 1.569 18 18 00
Transportation ? 0.095 0.100 0.105 0.106 53 50 1.0
Tokal - 2.178 2216 2258 2.258 1.7 19 00
Net Imported Elecha'yh ........................... 0.214 0.249 0.272 0.265 16.4 9.2 -2.6
Total Renewable Energy Demand............... 8.623 6.757 6.600 6.619 2.0 -23 0.3
“Conventional hydroeleckic power only. My HOCEric iy g by storape 8 not induted in renewable energy.
Al3o includes p iC ang solar § enorgy. Sharp dechines since 1998 in the electic Ltily secior SNC COMESPONGNG INCTPEses N the nonutilly sector for

this category mosty ref loct sale of geothernal faciites 10 the nomstidty soctor.
°ao~m 810 fusiwood, wood byproducts, waste wood. mwnicipe! solid wasts, manufaciuring process wasie, 3nd aiconol fuels.

qRomtbh anergy iNciudes minor ofr S snery. which is renswable onerpy that is nolther bought nor sold, either divectly or
nd’r:dy 233 nputs tu marketsd energy. The Energy Info Y Adman goes not esh of project total consumption of non-markeisd renewabdie energy.
InCiuoes bicfusls ano 3oiar energy d in ho residential and ial sectors.

r .
onsisis prmarily of biohusls for use other han in slocticity cogeneraton.

:E!hanol blended into pasoina.

Rep: 786 of tota! sleciricity nel imp which s the proporbon of total 1994 nel imporiad eleciricity (0.459 quadnfion B} altrbutabie t© renswable
sources {0.361 quadrifon Biu).
Noles: Minos o Wit Other putkshed EMA histoncal dala 810 due 10 Mdependent rOUNDINgG. HISIONCA! C3t8 Are PAMSA 1 bOS; forscasts are in Aakics. The

forecasts wers W-nbc Dy simutation of the Short-Term Integrated Forocasting Sysiom.
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Table A1. Annual U.S. Energy Supply and Demand

[957 | 1988 | 1989 | 1990 | 1991 | 1992 | 1993[1934 [ 1995 ] {996 | 1987 | 7998 | 1399 | 2000 | 2601

Rea! Gross Domestic Product lGDP)

{biion chained 1996 dotlars)... ... 8113 6368 €592 6708 6676 6880 7063 7348 Ts44 7813 8159 9516 8878 9341 9695
imporied Crude O Prica *
(ngr?\hal dollars perbarel) ..........cc.coocoervrinec. 18,13 1457 1808 2175 1870 1820 1614 1552 1744 2061 18.50 12.08 1721 27868 2458

Petroleum Supply . ~

Cnyde OH Production ®

(miltion bamals per day) ..o 8.3 8.14 764 1.36 7.42 1.7 6.85 6.66 8.56 6.46 .45 6.23 5.88 5.84 591
Tolal Petroleum Net Imports {indluding SPR)
{milion barels Per day) ............cccvveevriniii i 5.91 6.59 71.20 1.16 6.63 6.94 1.62 8.05 789 850 9.16 9.76 9.91 10.12  10.75

Energy Demand

World Pelroleum )

{million barrels per day)............ccccnccinicnniienenen, 831 4.9 €5.9 86.0 666 668 67.0 88.3 69.9 714 731 736 T74.8 75.9 77.9
US. Petroleum

(mllion Barre!s POT dBY) ..o, 16.T2 1734 1737 1704 4877 1740 1724 1772 1772 1AM 18.82 1892 1932 1958 2000
Natural Gas

(HHHON CUBIC 1801).......ovoo oo 17,29 18.03 1880 1872  19.03 1954 2028 2071 2158 2196 2195 2126 2138 2222 2282
Coal

{million short tons) ... rerverreerrinenneens 830 817 891 897 898 907 943 950 962 1006 1029 1039 1039 1065 1090
Elactricity (mum kclowat\houvs)

Utility Sales® ....o.oooovocvoeee e, 2457 2578 2647 2713 2782 2763 2881 2935 3013 3098 140 3240 3296 3366 3430
Nonublity Own Use ° NA NA 91 113 119 122 127 138 148 145 148 156 1mn 189 191
Total .. NA NA 2736 2826 2881 2085 2988 3073 3159 3243 3288 3396 3469 3555 3621
Tolal Energy Demand

(QUAGRIHON BIVY ..o e NA NA 842 842 84S 858 87.4 89.2 909 039 04.2 94.4 96.3 97.8 99.6
Tolat Energy Demand per Dollar of GOP

(thousand Btu per 1996 Doltar) .., [EOPURORPPRO . 7.} NA 1277 1255 1266 1244 12237 1244 1207 1202 1154 1909 1085 1047 10.27

Rclmhmmdmldmwhus refiners.
alm:lzdcs izasa condensate.
kunwd.mwtywuuhnlmzcmmdmwdbwmsundnmhb/uurwh-udmsmmmbyumwmuromimm “Monthly Electne Utiy Sales and Revenue Report with State Distibutions ™ These

nslwlvmummmdmw:MmFamEu“! reportad in several EIA p , but match allernale annual lolats reported in EIA's Elecirk Power Monihly . DOE/EIA-0226.

Defnod » uom'uwmnwwqmmwmwnmummemwumwwmm reporied on Form EIA-887, “Annual Nonutiiity Power Producer Reporl.® Dsta for 1999 ore astimales.

* “Tota Energy Demand’ refers 10 e 3g0regale energy p d in Energy | ion Adrministration, Amnvel Enegy Review, 1997, DOE/EIA-0384(97) (AER), Table 1.1. Prior lo 1890, some components of renawabie enarg
consumplion, paricularly relatng lo consumplion al nonutity elsctric g i iliies, werg not avalable. For \muym 8 less compeharsive measure of totsl energy demand can be found in ElA's AER. Thommnbnﬁunphmzumu to

BN % calcvialed \Hlﬂg # subsel of conversion lactars used in the WIMS Wﬁﬂ"\ﬂ’ for grosy snergy consumgplion in Energy information Adrministration, Monthly Raviow (MER). ty. the historical dala may not predisely maich
y Pt \ E y EIW 1 Conaequen i ¥
Noles SPR S'alag( Peirvlewn Reserve Minor descrepancies with other publihed EIA hiskoncal dals are dus lo indepe rounding His are prin were geners! n
i , . X ndont Hislorica dals ted in bold, forecasts aro in italica. The lorecasts ge ted by simulalion of 1he

Smul Hatoncal dala Lalest data available from Burmauof € ic Analysis; Energy Int lon Adminé . lsles! dala available fram EIA databases supporting the lollowing reports: Pelroleum Supp! Monllw DOEEIA-0103; Patroleum

Supply Annual DOE/EIA-0M0/2. Natural Gas Monihy, DOE/E-0130; Electric Power Morth 00€IE|A0226 Quort, Ry
B L aroctons wre s on ORIy Eracy " CONTR’OL ody Coal Report DOEEIA-Q121; inemabone Petroleun Statisbcs Report DOE/EIA-620, lnd Weekly Petroleum Slalus Report
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Table A2. Annual U.S. Macroeconomic and Weather Indicators Ve
[ 4987 ] 1988 | 1989 | 990 | 1991 | 1992 | 1993 | 1994 [ 1998 | 1owe | 1997 T 1998 | 1999 [ 2000 | 2001
Macrosconomic
Real Gross Domastic Product
(billion chained 1996 dollars)................ 6113 6368 6592 6708 6676 6680 7063 7348 7544 7812 8159 8318 sa7e 9341 9696
GOP Implcil Price Deflator .
(Index_p\996=1‘000) ......................... 0776 0.802 0.81) 0.665 0.897 0919 0.941 0960 0981 1.000 1.020 4.032 1.048 1.071 1.094
Real Di able Personal Income
(bi|lig:g::ined 1996 Dollars) 4582 4784 4307 5014 5033 5189 5261 8397 5539 9678 5854 6134 6331 6524 6830
Manufacturing P lion
(;::Jox, :‘9"9"69:1%; [RSTPPRYPIUPTURPRRRR | A | 1] 0.801 0.816 0.812 0.793 0.825 0.855 0.3907 0.955 1.000 1.070 1123 1170 1.245 1.301
Real Fixed Invesimen
(bﬂlic:n chained 1;“96 dollars)................ 836 (1} 911 89S 833 L1 958 1046 1109 1213 1329 1488 1621 1797 1919
Real Exchange Rate
(Tndu, \;ggn.oom ............................... NA NA NA 0.963 0.966 0960 1001 0881 0927 4000 1102 1137 1138 1.244 1.202
Business Inventory Change
(billion chained 1996 dolars)................ [ K] 1.0 14.2 [ K] -8.8 4.7 38 12.1 141 10.1 18.2 25.8 0.1 8.8 64
Producer Price index
(index, 198231.000} .........c.coovveecrrerernens 1.028 1.069 1122 1163 1165 1172 1489 1205 1.247 1.217 12718 1244 1.288 1.334 1.355
Consumer Price Index
(indox, 1982-1984=1.000) .............. - 1.137 1.184 1.240 13080 1.363 1.404 1.440 1.483 1928 1.570 1606 1631 1667 1.722 1.787
Petrolaum Product Price Index
(index, 198221.000) ...........cccooernr.ee.. 0568 0.839 0612 0748 067t 0647 0620 0391 0608 0.70¢ 0680 0513 08608 0895 0813
NonFarm Employment
(MIHONS) ..o s e vesees 102.0 105.2 1079 1094 1083 1088 1107 1141 1172 1196 1227 1258 1288 131.4 1329
Commerdal Employmeni .
(milions)... . veveeone, 882 67.8 70.0 7.3 T0.8 T1.2 73.2 761 70.8 811 83.9 86.8 89.5 91.9 93.7
Total lnduslna! Pmdudton
(index, 199631.000) ........cc.cooeoorvnne. 0.780 0.818 0830 0828 0892 0837 0866 0914 0958 1.000 1.063 1108 1.147 1.215  1.265
Housing Stock :
(mikions)...... ... .. 99.8 101.6 1029 1035 1043 1085 1068 1082 1096 1110 11285 1143 1158 116.6 117.3
Waather *
Heatng Degree-Days
US. e 434 4653 4aT20 4016 4200 4441 4700  448) 4531 4713 4542 3951 4169 4225 4463
New England ... 8348 6718 6887 848 5980 6844 6728 6672 6559 6879 6062 5680 5932 6379 6467
Middie Allanlic . ... .. 5699 6088 814 4998 5177 5964 5948 5934 5831 5936 5809 4812 5359 5520 5703
U'S. Gas-Weighted.............. 4391 4304 4856 4139 437 4458 4754 46539 4707 4980 4802 4183 4399 4435 4714
Cooung Degree-Days (U.S).. 1269 1283 1156 1260 1IN 1040 1218 1220 1293 1180 1156 1410 1297 1252 1235

"Populakon. -waighied deg/ee-days. A d-wu day Indicales the lemperature vaviston krom 65 de

popuishon

Notes Hislorical dala sro printed in bold: foracasis are i dalics
Sowrces Hutorical data latost data available trom: U.S. Depariment of Commerces,
System, Stetsical Release G 17{419); U.S Deparmeni of Teansportation; American lrp

Bureau of Economic Anslysis: U.S. Depariment of Commerce, National Ocesnic and At
n and Slael inglitule, Macroeconomic projections are based on DRUMcGraw-Hill Forocast

grees Fahrenheit (calculated st the simple aversge of the dady minimum and

harie Ad

\d

sphe

CONTROL0909.

Jres) weighled by 1990

alion; Federol Reserve
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Table A3. Annual Internationat Petroteum Supply and Demand Balance
(Milions Barrels per Day, Except OECD Commercial Stocks)

Year
001
vos7 | v9a8 | 1985 | 1990 | 1991 | 4992 | 1993 | 1994 | 1995 | 1996 | 1907 | 1908 | 1999 | 2000 | 2
Demand
OECO . 19.9 19.8 10.6 20.0
U'S. (S0 Siales) ... 197 17.3 17.4 17.8 16.9 17.1 17.2 1.7 1.7 1:.3 :: : byt s 145 148
Ewope ' ........ 123 12.4 12 28 4 0 s ey 1:-1' 43 4 e P o5 58
Japan... ... 4.3 40 50 S.4 8.3 8 - B 0 30 2 31 32 31 34
15 26 2.7 27 2.7 2.7 28 1.9 . - 0 P
n;::lfecc% ..... 36.0 LYR) ITe .8 30.4 LN} 19.0 3%.9 40.6 a4 “s 423 4.8 2
- 27 2.7
N::m?:csoovicl UMON . .0 [X] (R} 0.4 [ R ] (X} 5.6 .0 a8 40 3 :: :: Te o
Europs . o 12 12 21 19 1.4 1.3 13 13 13 1.4 1.8 by o s .
Chine...... 21 23 2.4 13 23 11 30 32 34 28 29 41 - a2 M
Other Asia . ... 4 a4 49 5.3 s.7 8.2 (X} 1.3 1.9 8. . S b A it
Other Noa.GECD ... (X4 10.0 103 10.8 10.6 11.0 1.4 119 121 12.4 13.0 133 ne e o
Tots) Non-OECD .. . Ce 274 . 2r? 203 108 8.8 200 20.0 20.4 293 30.0 31.: N e ne M
Total World Dermand..............ooe e 6.1 4.9 88.0 sa.0 [IX] “ws 1.0 [TR] (1K) 1.4 7. X} .
ey’
.1 9.2
U.S (30 States) 10.7 10.8 9.9 [ R .9 [X] .4 [X] [ X] [ X} 9.3 [X) g ! 52
Canads 2.0 2.0 2.0 2.0 20 22 23 2.4 2.8 3.¢ 7 :; it 2
North Sea ~. 38 38 37 39 41 48 5.8 8.9 6.3 6.2 8.2 by 3 Te
Other QECD ... . 1.4 1.8 1.4 1.9 15 1.4 (K] 1.8 1.8 1.6 1.6 .$ A i
Tolsl OECO.. ..coooooiviiiivrvinceisrceen AT 1.8 v 171 17.8 19.0 107 1.2 1" 199 19.7 19.4 . .
Non-OECO
ggsc. . R 196 218 239 243 140 20.8 a1.0 e 20 9.9 30.4 293 J’t; J:.’l
Former Soviel Union . . 128 12.8 121 1.4 10.4 [X] 1.3 7.4 7.1 7.1 1.2 7.4 4 33
[ 2.7 27 2.8 2.8 2.8 20 29 3.6 3.1 3.2 3.2 3.2 ¥ 7
Menico.. ... . e 29 2.9 3.0 3.2 32 33 3 .3 34 s 3.4 3 Je
Other Noa-OECO . [X) "y 1 8.0 8.1 [ 3] 0.2 [ X) 10.2 10.§ 10.0 11.2 ;;43 s
Tolsl No-OECD .. .., “s 41.0 W .7 "1 9.4 9.8 50.7 $2.0 $4.2 §5.2 84.§ o ;
Tolsl World Supply 628 840 [1X] 8e.9 (TR} 7.4 603 (1%] 7.8 74.4 149 739 {2 78.
Total Stock Withdrawsts . ... .....c.ooveein, . 9.0 [X] 0.0 -0.8 0.1 0.2 04 [ X] 0.0 -0.4 1.0 1.3 0.4 1.0 0.7
OECD Comm. Stocks, End (diHl. bbls) ... ... 27 1.8 28 2.7 7 7 2. 18 7 E A4 27 2.8 1 2.8 2.8
Net Exponts irom Fotmer Soviet Union ... .. s e EX] 30 21 S 2.1 23 24 2 2.0 3.3 3.8 30 4.1 44
*Demand for petrdleun by the OECD coumiries Iy synony with "petrok product suppliad.” which is definod in the glossary of the EIA Peirofeum Supply Monthly, DOE/EIA-0109, Demand for pelroleum by the

non-OECO countnes is “spparent consumplion,” which includes internal consurmption, refinery el and loss. and bunkering.
°OECD Europe includes ihe former East Germany.
Inciudes production of cruds oif (including lesse condenssies), nalure! gas plant kquids, ciher hydrogen sad hydrocarbons lor refinary feedstocks, refinery gaing, akcohol, snd liguids produced from coal and other
sources
"maudu offshore supply Irom Denmack, Germany, the Netherlands, Norway, and tha Unitsd HKingdom.

OECD Organuzalion for € ic Coop and D p T A ia, Austris, Bslg Canada, O , Finland, France, Germany, Greeca, Iceland, lreland, llaly, Japan. Luxembourg, tha Netherfands, New
Zoatand. Norway. Portugal, Spamn, Sweden, Switzeriand. Turkey, the Uniled Kingdom, and the United Slales. The Czech Republic, Hungery, Mexico, Polsnd, snd South Korea are il members of OECD, but are not yet
wicluded in our OECD estmates
OPEC" Organizalion of Peiroleum Exporting Counliias: Algeria, Ing ia, lran, Iraq. Kuwail, Libya, Nigeris, Qatar, Saud! Arabls, the Uniled Arab Emirates, and Vanezuels.

SPR Suategc Pelioleum Reserve

Formar Soveal Union: Anmania, Azerbaijan, Be'arus, Estonia, Georpla, Kazakhsian. Kyrgyzsian, Labvis, Lithuanis, Moldova, Russis, Tajikistan, Turkmenisian, Ukraina snd Uzbakisisn,

Nolos  Minor dicrepancies wilh olher pubkshed EIA hislorical daia are due (0 founding. Historical dale are prinled in bold; lorecasts sre in Ualics. The forecasts were generaled by simulation of the Shorl-Term I‘nleura(ed
Farecasting Syslem

Sources  Energy Inlormation Administration: lalcst dats sveilable from E)A d supponing ihe follawing reports: Inf ione! Petroleum Stelistics Report, DOE/EIA-0520, snd Organization lor Economic Cooperalion * °

snd Dovel t, Annual and Monthly Ov Statisucs Databste.
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Table A4, Annual Average u. s. Energy Prices

{Nominal Dollars)

Yoar

[¥987 | 9as | 1985 | 590 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 [ 2000 [ 2001

Imported Crude Oll Prices

17.14 20.61 16.50 12.08 7.2 27.86 24.58
Imported Average® ................... 14.57 18.08 21,78 18.70 18.20 16,14 15.52 1 }
WTF Spol ;vear:ga 15.98 19.78 24.48 21.60 20.54 18.49 17.16 18.41 22144 20.64 14.45 19.25 29.89 26.61
Natura! Gas Wellhead
(doliars per thousand cubic feet) ............ 1.68 1.69 1.69 171 1.64 174 2.04 1.85 1.55 217 232 1.95 2.08 .37 3.75
Petroleum Products
Gasoline Relail * (doliars per galion)
Al Grages . 092 1.02 147 1.15 1.14 1.1 1.1 1.16 1.25 1.24 1.07 1.18 1.52 1.43
Reguiar Unleaded. ... ....... 0.91 091 0.99 .12 1.10 109 1.07 1.08 1.1 1.20 1.20 1.03 1.14 1.48 1.40
No. 2 Diesel Oi, Retai .
(dollars pergallon) .......................... 093 091 0.99 1.18 112 1.10 i 1.1 1.10 1.22 1.19 1.04 1.12 1.48 1.39
No. 2 Heating Olf, Wnholesale
(doliars per gaifon) ... 0.53 047 0.56 0.70 0.62 0.58 0.54 0.51 0.51 0.64 0.89 0.42 0.51 0.87 0.76
No. 2 Heating Oil, Retail
(doNars pergallon) ..., 0.00 0.0 0.00 1.06 1.02 0.83 0.91 0.88 087 « 099 0.99 0.85 0.88 1.31 1.23
No. 6 Residuat Fuel Oil, Retall ¢ : ) o
{doNars perbarrel).............................. 11.78 14.04 18.20 18.68 1432 1“2 14.00 1479 16.49 19.01 17.82 12.83 15.92 25.60 23.13
Elactric Ulllity Fuels
Coa
{dolars per mikion Blu)......................... 1.81 1.47 1.4 1.48 1.45 1.41 138 1.38 132 1.29 127 125 1.22 1.20 1.20
Heavy Fuel Ol ¢
(doltars per million B)......................... 2,98 241 288 J22 249 246 236 240 2.60 .01 219 2.07 2.39 4.22 3.72
Natural Gas .
(dodars per million Bl)......................... 2.24 226 236 232 218 233 236 223 1.98 2.64 2768 2.38 2.87 4.00 4.25
Othar Residential
Natural Gas .
(doliars pef thousand cubic (eet).......... 5.55 547 564 5.80 5.82 5.89 8.17 6.41 6.08 8.35 6.95 6.8} 6.63 7.57 8.63
Electnaity
{canis per kilowatthour).................. 1.4 1.8 186 78 81 8.2 8.3 84 8.4 .4 8.4 8.3 8.1 a3 8.3
Helinor scqusidian cast (RAC) of wnparted crude Gil.

osi Teras iMermeodiale.
‘Averago seif-servce cash prices.
‘Avarege for all sullur contonts

“includos fual ods No 4, No §_ and No. 6 and lopped crude fuel oit prices

Notes Prices exclude taxas, excepl prices lor gasoline, residenti

Snuens’ Hikloneal daa Fnorgy Information Ad

Monthly Energy Rewew. QOEIEIA.00IS, Elecinc Power Monthly, DOE/EIA-0226.

v iotest date

al nalurel gas, and diese! The lorecasts ware
from €IA dalabases supporh

generaled by simulation of tha Shorl. Term Inlegraled Fom:asung System, P
"y (he foilowing repons: Peiroieum &erkefing Moainly, DOE/EIA-0380; Natural Gas Monthiy, DOE/EIA-Q 130;
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Table AS. Annual U.S. Petroleum Supply and Demand
(Million Baurels per Day, Except Closing Stocks)

Year '
{7987 | 1988 | 1989 | 1990 | 1997 | 1992 | 1993 | 1994 | 1995 | 1896 | 1997 | 1998 | 1999 | 2000 | 2001
Supply
de Oil

C[r)uomqegucsl‘:ﬂjcuon' . 8.38 8.14 761 736 142 :;: g,:: :.gg :’i: :.:: :.;: :33 2.3; g.g; fg‘;

K o 1.96 2.02 187 1717 1.80 . . . R . . . . . .
fclaa:erace . 8.39 812 574 558 5.62 546 528 5.10 5.08 5.07 5.16 5.08 4.:3 ;.:g ;,311’
Net imports (including SPR) 4.52 4.95 5§10 ~ 579 5.67 8.99 6.69 696  7.14 1.40 8.12 §.60 :.01 0'08 0' 08
Other SPR Supply ................ 0.00 0.00 0.00 0.00 0.00 0.0t 0.02 0.00 0.00 0.00. 0.00 0.02 . -0 o 0. o2
Stock Oraw (Induding SPR). 013 000 -009 002 -0.01 000 -008 -0.02 0.09 0.03 .0.08 -0.07 8.83 008 -O o2
Product Supplied and Lossas . <003 -004 .00} .002 002 -00f .00 .00% 001 .00t 000 000 . 0% oy

Unaccounted-for Crude OH..................... 0,14 0.20 020 026 020 026 0.7 0.27 0.19 0.22 014 oM 0.19 , .
Tolal Crude Oil Supply .........cccconrvrverninnnn, 1285 1325 1340 1341 1330 1341 1361 1387 1397 1419 1468 1489 1400 1512 1534

Othe l
Nc{i‘iﬂé’.fwm 159 182 155 156 168 170 174 1473 176 18) 182 176 185 195 198
Other Hydrocarbon and Alco 012 0.14 011 013 018 020 025 0.28 0.30 0.39 0.34 038 038 0.9 037
Crude OH Product Supplied..................  0.03 0.04 003 002 0.02 0.04 0.01 0.04 0.01 0.01 000 000 0.00 0.00 0.00
Processing Gain............ 0.64 0.66 0.66 0.68 071 0717 077 0.77 0.77 0.64 0.85 0.89 0.89 093 0.91
Nel Produdt Imports ® ... . 1.39 1.63 1.50 1.38 0.96 094 0.93 1.09 0.75 1.10 1.04 1.7 1.30 125 1.43
Product Stock Withdrawn....................... 0.09 0.03 013 014 -004 008 -0.05 0.00 0.18 003 009 017 03 006 -0.03

Toal Supply ..o 1672 17,33 1737 17.04 1676 1710 17.26 1772 1772 18.31 16.62 1892 1952 1958 20.00

Oemand

Motor Gasotine .................. 1.19 7.38 T40 1.3 7.23 7.38 T.48 7.60 7.79 7.69 8.02 8.25 8.43 840 a.s51 .

JetFuel ... ... 138 1.45 149 1.82 147 143 147 1.53 1.51 1.8 1.60 1.62 1.67 1.7 1.79

Oistifate Fuel Of .. 298 302 36 J02 282 298 3.04 3.16 3.2t .37 344 346 .57 3.67 375
Residual Fuet Oi .. . 126 1.38 137 123 118 1.09 1.08 1.02 083 0.85 0.80 089 0.83 078 0.60
Other Oils* .......o.ooonvvvivmnrcrern 380 4.03 398 395 399 420 497 a4 4.36 483 477 469 $.01 5.01 515

Tota! Demand ... ......ccovvenrinvierenanne 1672 1734 1737 17.04 1677 1740  17.24 17.72 1772 1831 1862 1892 1952 19.58 20.00

Total Petraleum Net imports .................... $.91 8.59 7.20 1.18 6.63 6.94 1.62 8.0S 7.89 8.50 9.18 9.78 9.01 10.12 1075
Closing Stocks (million barrels)

Crude Oil (excluding SPR) 349 330 kLTI P & 328 318 338 7 303 284 305 324 284 292 298
Total Motor Gasoline...... 226 228 213 220 219 218 228 218 202 195 210 216 193 199 204
JetFuel........ 50 “ 41 52 49 43 40 47 40 40 44 45 41 41 41
Distitale Fuel OW. 134 124 106 132 144 141 14 148 130 | 127 138 156 125 127 132
Residual Fyel Ok 47 43 4 49 S0 4 44 42 37 48 40 43 38 41 39
OtherOus ..oy 260 267 257 261 267 263 273 275 258 250 259 291 246 25 258

Includes leeso condensate.

chl imports equs's gross imports plus SPR imports mirus exporty
‘,lFﬂc!udcl lm-lm:i p‘t;'soalnmpvoducla. ur\hn&h«d oils, li bm\diﬂg comp . and nalural gas plani liquids for processing.
ot years prios Ig X or bne inchudes pn eall of fuat el I bl inlo gasoling and certaln producl recisssificstions, 4 armali
Admgetsvan. ShontTom Enom fo ity EINDOE-0202(951 30 Ty Hemrina! Slen adiullmlgnl pr ns. nol reporied elsewhers in EIA. See Appendia B in Energy Int lion
tincludes crude od product supphed, natural gas hiquids, liqualied refinery gos. olher liquids, and all finished pekroleum products except molor gasoline, jet fuel, distill nd residusl fuel o,

includes stocks of all olher oils. such as avialion Qasoline, herosene, nalursl gas bquids (includi lat h OMmpol ot ol
naphihas, luba ods, wax, coke, ssphall, road oi, end miscellancous oilg. 9 « (including sihane. aviation gasoine blending ¢ nents. naphths snd other ofls for v

SPR S::Ico: Petroleum Raserve NGL- Nalursi Gos Liquids

Noles nor discrepancies with other EIA published Nistorical dats are dus 1o rounding. with the following exception: recent petrole: d, ¢ l i .
of Ihsu dala n’v‘ng:onnd.n;arll\; Pn'rol.n:m Su‘pply“:a'!lh’y. Y,wm Historcal data are prinied in boid: Ioucgth ara in ilghcs, fru foreca :'::vn: :n roed Yb:.h d:_wlayo:' :‘h‘.’.s':c:l..cr'.‘:: .umf'::%";.‘::::om?xf::\
0()5%%97“ istorical data Energy : latosi data from EIA dalsb porting the following reports: Peiroleum Supply Monihly, DOE/EIA-G109, and Weekly Petroleum Stelus Repont,

ded

K use, ial
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Table A6. Annual U.S. Natural Gas Supply and Demand
(Trillion Cubic Feet)

Year
[1987 T 588 [ 1989 [ 1990 | 1991 1992 T %3] 95] 0% [ 1986 | 1997 | 1955] 1999 ] 2000 l 2001
Supply

Total Ory Gas Production ... ............... 1662 1710 1731 1781 1770 1784 1810 1882 1860 18.85 1890 18.71 18.66 18.70 18.94
0.94 1.22 127 1.45 1.64 1.92 221 248 269 - 278 2.84 299 338 3.46 3.88

e moors 011 0.12
Supplementat Gaseous Fuels..... 0.10 0.10 0.11 0.12 0.11 0.12 0.12 0.11 0.11 0.4¢ 0.10 0.10 0.10 . :
Total New Supply .....cooooorneririinen 1766 18.42 1869 1938 1945 19.83 2042 2139 2140 2175 21.84 2180 2294 2227 2295
Working Gas in Storage
OPeNiNg............coveverre cevieeeeiean o 278 276 2.85 2.51 .07 282 2.60 2,32 2.61 2.1% 217 2.17 27 2.51 2.20
ClOSING. .....oooviereee e 2.76 285 .51 3.07 2.82 2.60 232 2.8¢ 218 217 217 2.73 2.51 2.20 2.18
NelWithdrawals ................c.coo e -0.01 -0.09 0.4 -0.56 0.24 0.23 028 -0.28 0.45 -0.02 0.00 -0.56 0.22 0.31 0.02
Tolal SUPPW........ veeveiceirieeen e, 17,68 18.33 19.03 1882 1970 20441 2070 2111 2188 2173 2184 2125 22.38 22.58 22.97
Balancingitem ® ... -0.44 -0.30 -0.23 -0.11 -0.68 -0.56 -0.42 -0.40 -0.27 0.24 0.11 0.01 -1.00 -0.36 -0.1§
Total Primary Supply....ccoooovirivnerneen. 7.2 18,03 18,80 1872 19.03 1954 2028 2071 2158 2196 2195 2128 2138 2222 2282
Demand
Lease and Plani Fuel..............occcocennee. 118 1.10 107 1.24 1.1 117 117 1.12 1.22 1.2% 1.20 1.16 1.23 1.23 1.23
Pipeline Use ............. 0.52 0.61 0.63 0.66 0.60 0.59 0.62 0.69 0.70 0.71 078 0.64 0.64 0.66 0.65

Residential.... o 4.83 4.78 4.3 4.56 4.69 4.98 4.05 483 $.24 4.98 4.52 4.69 4.75 5.06
Commerdal................. . 2.43 267 2.72 2.62 2.7 2.80 286 2.90 3.0 3.16 21 3.00 3.08 .17 J.35
industrial (Ind. Nonutitities) 598 6.38 6.82 7.02 1.23 7.5 7.08 817 8.58 .87 883 8.89 8.63 9.44 9.69
Eleciric Utilibes ..., 2,84 2.64 279 2.719 2.79 a2m 268 2.99 J.20 2713 2.97 31.26 LRAR 297 2.83
Total Demand .............c..ccoeevirenrnnrns 1721 1803 19.830 1872 19.03 1954 2028 2071 2158 2196 2195 2126 21.38 22.22 22.82
Nhe ba'sncing dam repr it the i, belw the sum of the campononis of neturel gas supply and the sum of components of natural gas demand.
Noles' Mmor discrepanciss with other EIA published Mstarical data are due o founding. Hislorical dats sre printed in bold; forecasts are in itslics. ¥hc forecasls were genersted by simulation of the Short-Term integrated

Farscasting System

Sources’ Hislorical dela Emrgy" [/ Admi ion: fates! dats lable from E1A datab supporiing tha folowing reports: Nalurs! Ges Monthly, DOE/EIA-0130; Elecinc Power Monthly, DOE/EIA-0220;
Projections’ Energy Information Adminssiration, Short-Term Inlegraied Forecasiing Syslem dalabese, snd Offics of Ol and Gas, Reserves snd Natural Gas Division

'
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Table A7. Annual U.S. Coal Supply and Demand

(Miltion Short Tons) —
. [7587 1988 | 1989 [ 1950 1991 | ¥eoz | 1993 | 1954 | 1395 | 1596 | 1957 | 1998 | 899 | 2000 | 2001
Proaue 15 10940 10946 ~ 1117.8
j 188 9503 980.7 1029. 9960 9975 9454 10335 1033.0 10639 1089.9 1117 !
‘13333'33;.'1115 X NA 4648 4890 4578 4566 4097 4454 4349 4519 4678 4604 4203 4249 414.8

NA
152.7
....... NA NA 1981 2058 1954 1957 4672 1799 1688 1728 1708 1684 162.5 151.2
‘‘‘‘‘ NA NA 3179 3343 3428 2453 3605 4083 4296 4)9.1 4513 4888 508.2 518.5 550.2

. 283 304 290 334 330 34.0 253 32 344 286 340 36.5 364 36.4
;:; 304 290 334 330 340 253 3.2 344 286 340 36.5 364 364 346
38 <24 14 .44 04 -1.0 a7 1.9 -1.2 548 -5.3 -2.6 02 S 1.7
1.7 2.1 29 27 34 R R ] 7.3 7.6 7.2 71 7.5 8.7 9.1 11.0 11.6
T9.6 950 1008 1058 109.0 1025 745 71.4 88.5 $0.5 838 78.0 50.5 58.2 60.5

8447 0533 884.2 9218 8909 8978 8869 9618 9504 9863 10085 1045.7 1044.8 1047.5 1070.6

175.2 1655 1534 4461 1602 167.7 1637 1205 1361 1346 1230 1064 1294 143.5 129.1
188.5 188.4 1469 1682 167.7 1637 1203 1361 1348 1230 1064 1294 143.5 129.1 121.8

-10.2 210 123 -22.4 0.5 4.0 43.2 -18.7 1.8 1.7 1686 -23.0 -14.1 144 73
0.0 0.0 0.0 0.0 0.0 6.0 64 7.9 83 [ X} 8.1 8.6 9.7 122 12.2
Tolal SUPPY ..ot 8344 - 8823 0963 8994 8914 9078 9365 9340 9604 10067 1033.2 10313 1040.4 1074.2 1090.1
Demand o
Coke PIants ........c...o.ovrvvviviiriiir s 7.0 49 408 B9 N9 324 Rl ] nz 3.0 N7 302 28.2 28.1 29.0 29.1
Eleciricity Production
Electric Uliilies ... .......................ocoone, 7.8 750.4 7669 7735 7723 7799 8138 @1Y3 8290 8747 9004 9109 894.1 864.6 885.9
Nonutilities (Excl. Coqen ) ? | NA NA 09 1.6 10.2 148 174 198 208 222 218 26.9 459 100.5 102.9
Relail and General Industry... . 75.2 763 823 831 815 80.2 8.1 1.2 78.9 769 71 7.0 703 . 71.3 72.2
TotatDemand ®* ........cccoooovviierin, 830.0 876.5 8906 8971 8978 907.0 9431 949.7 9617 10056 1029.2 1039.0 1038.5 1065.4 1090.1
Discrepancy ' ... ... .. 44 58 59 24 -6.4 0.8 8.6 4.3 1.3 12 4.0 1.7 1.9 8.7 0.0

:anary slocks are held at the mines. preparation plants, and dislribation poirts.

Secondary slochs ere held by users. It inchudes an eslimaie of slocks held al ulikty plants sold 1o nonuliity generators.
¢,

Eshmated independent power producers (IPPs) consumplion of waste cost. This em includes waste Coal and codl slury reprocessed inlo bnqueties.

Estimates of coal consumplion by 1PPs, supplied by the Office of Coal, Nuclear. Elactric, and Allernate Fuels, Energy Information Adminlstration (EIA). Quarterly coal consumption estimaies for 1999 and projections for

;000 :;\d 2001 e dased on (1) estimated consumplion by utility power plants soid 1o nonutilily generaiors during 1999, and {2) anrwial coal-fired generation s nonulififies from Form EIA-867 (Annuai Nonulility Power Producer
epo

*Totst Demand includes extimated IPP consumption.
[
The discrepancy reflecis an unaccounted-for shi
specihcaty denliied.
Noles Rows and columns may nol add due 10 independeni rounding. Historical data are printed in bold; forecasts are in ilalics. The forecasts were generated by emulation of the Short- Term Inlegreled Forecasting Syslem,

Sources  Histoncal daln Energy information Adminisifalion’ lalast dala available from EIA databsses supporting the followin, R b
9 reponta. Quarterly Coel Report, DOE/EIAQ121, and Electric Power Monthi 1A
Projections  Enegy Informalion Adminisieation, Shorl-Term irtagrated Foracasting System database. and Office of Cosl, Nuclesr, Eleckic end Alternate Fueis. onihly. 00K A ozze.

poer and receivar reporting difference, assumed 1o be zero In the forecast period. Prior lo 1994, discrepancy may Include 3ome wasle coal supplied Lo IPPs thal has not been

Energy Information Administration/Short.Term Energy Outlook - October 2000
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Table AB. Annual U.S. Electricity Supply and Demand
(Billion Kilowalt-hours)

Year

[T7987 | 1968 | 1989 | 1960 | 1991 | 1992 |

7993 | 1894 | 1955 | 1998 | 1997 | 1998 [ 1999 ] 2000 | 2001

Supply
Net Utikty Generation

Coal ... ...

Peloloum . ..., ...
Nalwral Gas ... ... .. ..
Nut lear

Hydroelerlric

Geothermsl and Oner *
Sublotal .. .

Nonutdty Generation °

Tolad Generation ... ... ... ...

Nel Imponts *

Tolod Supply ... oo

Losses and Unsccounled for ¢

Demaend
Elecine Utity Seley

Resdentiadd ... .. .

Commercial
tadusinal ..
Other
Sublotat. ..

Nonulity Own Use * .

Tolal Demand

Memo;
HNonutikty Sales

to Electric Utiktes ... .

1463.8
118.5
2728
455.3
249.7

123

25721

0.0
2572.4

463
2618.5

850.4
060.4
3%8.2
88.2

2457.3

NA
NA

NA

1540.7
148.9
252.0
827.0
2229

1720

2704.3
0.0
27043

892.9
699.1
896.5
89.6
25781

NA
NA

NA

15537
158.3
266.6
529.4
2635.1

13

2784
187.6
29718

1.0
29928
2434

905.5
725.9
925.7
89.8

2646.8

94.7
27397

929

1559.6
1170
264.1
516.9
279.9

10.7

2808.2
2167
3024.9

23
3027.2
207.3

924.0
751.0
943.5
92.0

a7z
101.5

2819.9

118.2

1551.2
1118
264.2
612.6
2753

10.1

2825.0
246.3
30713

196
3091.0
2150

955.4
165.7
846.6
94.3
2762.0

108.0
20759

1383

1575.9
8a.9
2639
618.8
239.6
10.2

2791.2
286.1
3082.4

254
3108.8
2236

935.9
761.3
9727
94
2761.4

121.8
2885.1

1644

1639.2
995
250.9
610.3
265.1
9.6
2882.5

3144
3196.9

278
3224.7
2362

994.8
7946
977.2
94.9
2861.5

1269
2988.4

1878

1633.5
81.0
291.1
840.4
243.7
8.9
2910.7

3434

3253.8
448
3298.6
2257

1008.5
8202
1000.0
91.8
2934.8
138.4

3073.0

204.7

1652.9
60.8
3073
673.4
293.7
6.4
29945

3633
33878

39.2
3397.4
238.4

1042.5
862.7
1042.7
95.4
30132

1454
31507

2179

1737.%
67.3
262.7
§74.7
328.0
1.2
3077.4

369.6
347.0

38.0
3485.0
2423

1082.5
887.4
1030.4
97.5
3097.5

1449
32427

2246

1787.8
77.8
2836
628.6
337.2
1.8
3f22.5
e

3494.2
36.6
35308
2429

1075.8
9204
1032.7
1029
3139.8

1482
32879

2238

1807.8
110.2
309.2
673.7
3044

1.2
3J212.2

405.7
36179

s
36453
2494

1277
968.5
1040.0
103.8
3239.9

156.2
3396.0

2498

1761.7
86.9
296 4
7280
2939
7
31737

§17.4
3691.1

30.6
r21.7
2520

11457
9829
1063.3
104.2
3296.0

1728
3468.9

3448

1713.9
65.1
2835
739.3
263.9
2.3
3067.9
7170

3785.0
334
3818.4
263.5

1162.3
1018.8
1074.9
1103
3366.2

188.7
3554.9

528.4

17650
85.2
269.0
729.2
268.3
22
3118.8

736.3
3855.2

32.6
38871.7
267.0

1195.0
1035.6
1067.9
1111
34296

191.2
3620.7

545.2

“Other includes ganeration from wind, waod, watle, and solar sources.

*Net gnasration.

‘D3 for 1999 are sstimates.

‘Balancing tom, mamly kansmusson end distribukon logses.

*Delined ns Ihe difference betwoen fotal nonuldity sleclricit

eshimates

Noles  Minor discrapancies with other EiA 9ubl|shud historical data are

Sowces listoncal data Enorgy Ini
Projechons  Energy Information Admmls!ulm Shont-Term Integrated Forecasling Syste

lion; latext dala

from £

due 10 rounding. Hislorical dala sra prnled in bold; lorecasts we in Hatics,
IA dalabases supporting the tollowing report: Elecine Power Month
m dalabase, snd Office of Cosl, Nuclear,

y Qeneration and sales lo eleclrc utilities by nonulmly Qeneralors, raported on Form EIA-867, "Annual Nonutility Power Producer Report.® Data for 1999 are

Yy, DOE/EIA-G226 end Eiectiic Power Annual LOOE/EIA-0348.
Electric and Aliernste Fusis.

Energy Information AdministratioryShor.
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Table 26. Production gf Crude Oil AD District and State

{Thousand B
September 2000 January-September 3000
PAD District and State — Daty -
Tots} Average TFota) Average ~
-
PAD District | X1 €z Es9m En
Fiorida €2 T Eyp E3378 €12
Now York €y 161 E,
Pennsyivenia E gy €3 E 1254 EE S
Virginia €, € & 5 £
West Virginia Eqrg 4 E1.070 4
Adjustiment® [} 0 35 {s)
PAD District b E43.938 €43 Es2r.710 E 86
Mo . €405 Eas E5057 En
ndiana . 136 s Eq.478 Eg
Ksnsas €2829 €os €25879 Egq
Konwcky 366 12 26%0 10
Wichigan E 56 Eqg €i6m €47
Michigar : 7 E E7s Egs)
» 251 8 - 2.209 8
North Dakota 868 ] 4.560 %0
Oro 493 Eqp 4338 €16
~ Okishoma 5710 190 E 51,901 E 189
South Dakota 90 3 853 3
Tannosm 2 1 270 1
Ady .283 -8 -150 8]
PAD District Ml - Egr430 E 30 Egss, 000 € 33
a €pa1 P2 E9.031 2
Ar Egrs Exn E5958
Lousnm 9.005 300 83.610 305
Messissip €5.608 Eoy E 14,956 Ess
Now M Esa13 E 180 Eaassz Eqrr
——Texas® £ 37,041 Ey235 E;;ueo E1.23
Federa) Otfshore PAD Distnct if Es2771 Eyazs 381,13 €4,399
Adjustment® . 37 1 "EQJ{ 24
PAD District IV ... Eg.410 Ea0s € 83,670 E 305
Colorado .......... ; £y 640 Ess € 14990 Esg
MOMBAB oo ooimaeee et oo €4225 Ea €os7 Exs
ah . €423¢ Eqy E 11615 Es
Wyomng ... Egota Eser E42474 €153
Agdjustment® 0 0 4904 8
PAD District V Ess 977 Eyras Eaga.503 Eq908
 Ajaska B € 26.767 €a92 E 264 €965
South Alaska ... e . 820 7 - --—r§z %0 2
torth Slope . ... 25946 865 266.452 936
Adjustment for Alaska 0 )] -53 ({3}
Anizona . . . . ] {s) a“ {s)
wCalitornia® 22292 743 2OELB.L > 739
Nevads ... ﬁa €2 470 €2
Federai Offshore PAD District V 2752 92 26335 %
Agusiment excluong Alaska® .. ... . 12 {s) 743 3
US Toa® ... Esrsoro Esyer Eq,597.593 Egpx

? These adjustments are used 10 reconcie he nabonat snd PAD District level sums of the Staie data with the ndepencenty estimated U.S. and Aiaskan
figures shown i the Summary Statistics porbon of this issue snd with the PAD District level figures pubkshed in 8 previous ssue. Revised dala at the State.
PAD Distnct. and national ievels will be published without sdustments in the Petrolewn Supply Annugl.
® inciudes the following cufrent month offshore production (housand bamsis) Aasks: State - 4.293; Cattormsa: State -1.469: Loursana State - 1,129,
Texas S - S7.US Totat ncuang Feoeral oftshore - E52.471.
{3) = Less than 500 bamels of less than SO0 Darreis pes Oay.
£ = Eswnated.
NA = Not Avaiabie
Note Totals may nol equal sum of ents due 1o nd: " rounding.
Sowrces' State government agencies, U.5. Department of the Inlenar, Minerals Management Semce and the Conservalion Commiftee of Cakformia Qil Progucers

60 Energy information Administration/Petroloum Supply Monthly, January 2001
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© Recently, FERC accepted the creation of Mountain
West as an Independent System Administrator
(ISA) and conditionally approved the transfer of
transmission facilities belonging to Nevada Power
and Sierra Power to the ISA. FERC did not
evaluate Mountain West under its ISO or RTO
principles. Mountain West is considered an
interim step in a broader regional transition plan
in the western region.

o In response to FERC’s Order 2000, nine trans-
mission-owning utilities are working together to
form the Northwest RTO.

Wholesale Electricity Trading Hubs
and Power Exchanges

Coinciding with FERC's promotion and approvals of
market-based rates for the sale of electricity, the industry
has experienced a significant change in the way power
is sold. Most noticeable is the emergence of centralized
power markets where electricity suppliers submit bids
to sell power in regional markets. The market operator
evaluates the bids and selects the most economical bid
to meet energy demand in the region. Four centralized
power markets are now operating—California PX, New
York ISO, ISO New England, and PJM-ISO (Figure 28).
Of the four operating markets, the California Power
Exchange may be the most active because California’s
three major electric utilities were until recently required
by State law to sell all of their power through the
exchange. Participation in the other power markets is
voluntary and currently most of the power in these
regions is sold through bilateral arrangements between
buyer and seller. This may change as buyers and sellers

gain more experience with centralized power markets.

To support bilateral power trading, numerous electricity
trading hubs have emerged over the past few years. A
hub is a location on the power grid representing a
delivery point where power is sold and ownership
changes hands. Potentially, each control area on the
power grid could become a trading hub, but a few hubs
account for the bulk of power trading (Figure 28). Of the
10 major trading hubs, five of them are located in the
western United States, four in the midwest, and one in
the east.

Part of the reason that these major trading hubs have
emerged is because the New York Mercantile Exchange

(NYMEX) and the Chicago Board of Trade (CBOT) have
developed and sponsored electricity futures contracts to
facilitate trading at these hubs. A futures contract is a
common risk management tool used in agriculfural,
metal, and energy commodities markets. One Df the
main purposes of a futures contract is to eliminate the
risk of price changes. For example, a power marketer
entering into a contract to sell power at a predetermined
price at the California Oregon Border (COB) runs the
risk that the price it must pay for electricity will increase
before the power is delivered. However, the power
marketer can hedge its risk by buying electricity futures
that match the quantity and timing of the original power
contract. NYMEX has created electricity futures
contracts for the Cinergy, COB, Entergy, Palo Verde,
and PJM trading hubs. CBOT has created electricity
futures contracts for the Commonwealth Edison and
Tennessee Valley Authority trading hubs.

Market Power in Wholesale
Electricity Markets

Market power is the ability of an electricity supplier to
raise prices profitably above competitive levels and
maintain those prices for a significant time. Electricity
suppliers exercising market power force consumers to
pay higher electricity prices than they would pay in a
competitive market.

Market power exists in two forms—horizontal and
vertical. Vertical market power may occur when a firm
controls two related activities. In the electric power
industry, one firm controlling both electricity generation
and transmission has the potential to exercise vertical
market power. Separating control of electricitv gener-
atior from contro! of the transmission svstem (via ISOs
and RTOs) is designed to eliminate the potentia! for
verticalmarket power. Horizontal market power ismore
difficult to eliminate. Horizontal market power may
occur when a firm controls a significant share of the
market. In the electric power generation businress, one
firm controlling a significant share of eiectric generation
capacity in a particular region has the potential to
exercise horizontal market power. *

FERC and State regulators are interested in seeing that
market power abuses do not undermine the potential
benefits of competitive markets. To meet this objective,
FERC requires [SOs and RTOs to monitor bulk power
markets for abuses and design flaws. and to report

A Jdetailed discussion of horizontal market power and its effects on competition can be found in 3 report prepared by the LS.
Department of Energy, Office of Economic, Electricity, and Natural Gas Analvsis, “"Horizontal Market Power in Restructired Electricny

Vol DOE/ PO-0060 (Washington, DC, March 2000).

Energy Information Administration/ The Changing Structure of the Elecuic Power Industry 2000: An Update 24726
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Figure 28. Major Wholesale Electricity Trading Hubs and Centralized Power Markets
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X' Major wholessle electricity trading hubs.

__ Centralized power market. Unlike trading hubs, centralized power markets cover an enlire

region, and are not restricted to one location.

Notes: Power trading also occurs at locations not indicated on the map. The New York Mercantile Exchange (NYMEX) has
established electricity futures contracts for the Cinergy, COB, Entergy, Palo Verde, and PJM trading hubs. The Chicago Board of
Trade has established electricity futures contracts for the ComEd and TVA trading hubs.

Source: Electric industry trade journals and Internet websites.

market anomalies to FERC and other effected regulatory
authorities. This market monitoring function is critical,.
particularly now as new competitive bulk power
markets develop across the country.

A report prepared recently by the California ISO’s
Department of Market Analysis demonstrates the crucial
role of market monitoring.* The report documents that
recent spikes in California’s electricity prices over this
summer were attributable, in part, to some electricity
suppliers exercising market power. The report noted
that “the presence of market power can be verified by
bid prices significantly over the variable costs of many
suppliers in the 1SO’s market.” :

Price spikes in wholesale power markets in California
and New York have prompted FERC to conduct an

investigation of all electric bulk power markets to
determine whether they are working efficiently and, if
not, the causes of the problems. Their report is
scheduled to be completed November 1, 2000.

Conclusion

By providing the capability to move power over long
distances, the transmission systern is an integral com-
ponent of the Nation's electric power industry. Non-
discriminatory access to the transmussion svstem for all
electricity suppliers is critical to creating competitive
power rnarkets. For more than a decade, FERC has been
pushing for the development of competitive wholesale
power rnarkets and opening the transmission system to
all qualified users. Since the late 1980s, FERC has

% California ISO, Department of Markei Analysis, “Report on California Energy Market Issues and Performance: May-june 2000~

(August 2000).

Energy Information Administration/ The Changing Structure of the Electric Power industry 2000: An Update
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Office buildings, industrics, residences, and transport systems, Baltimore,
Source: U.S. Department of Energy.

Maryland; east view from the Inner Harbor.
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Table 2.1 Engrgy Consumptio .
é\fdﬁlllon By oon by End-Use Sector, 1949-1999

Reoldential and Commaercial - —
v Natural mme g Indusir e | Yeansponatien
Year| Coal Gaa ! | Peusieum | Eisctricty | Losses? ) Matural -
- oy 8 Total Coal Gas ' | Petroisum | Eiscuricity | Losses? | Totald¢ [ Patroleum | Tota? Tolal
2.83 1.38 1.88 0.43 17 oo e Cmel e
1950 760 1,64 : - n 9.28 543 319 347 a
:gg; 531 gg: giig 3:451 }zg ‘g,gc; 518 33: 398 050 106 " ;: 865 045 463
: . 2.48 0.59 2.0 ’ : : s 087 100 17.68 736 904 3700
1953 19 250 93 - . , 1045 .52 418 436 0.60 1038 173
1954 168 287 187 072 Rt 1005 551 <30 48 a'ss 20 a2 06 0 e
1955 167 288 187 079 S e s 432 463 o1 214 1718 813 S 3 6
1958 185 34 ' ; i n 362 410 s : o 355 03¢
AL A Rl O R O A
, ) 12 1.01 264 123§ ; : : a10 20.22 929 9.90 4182
1939 08% by ! XA W i i 45 8§21 5.41 0.98 254 19.32 85) 1000 4167
1860 099 et 9 Bt 2 12.81 441 .55 574 1.08 an 203 0as 1038 Y
1961 090 ‘ : 08 13.60 4.54 597 573 It 343
1982 oes ::g g;g .g.:‘!g 318 14.04 435 817 $.78 118 2118 3054 1 ;:z' w0 38
1963 o $os 33 14 J40 14.84 4.8 8.45 .00 123 298 217 1077 ni122 a8
1964 065 5.33 362 1.67 396 o 450 675 ¥ 1.29 208 21 147 1168 4965
1968 062 HH 3 e 3% )3 491 ™ 6.55 138 229 24.00 1150 12.00 5183
1568 061 585 391 194 Py {3 &0 14 419, 140 340 35.07 1187 1243 5402
444 ¥ g;; 404 gog o7 Jos4 493 " 804 112 165 395 T Hh 1378 HE
1968 PP % TS a2 i i0.68 486 063 7.0 1.8 424 7.8 1421 1488 6241
1930 oy 738 43 250 K3 .gz.t‘n 4 .23 170 104 456 .12 1481 A5 51 €583
1874 0.38 T 429 2o AT 24 *22'0; tg‘d 0.54 1841 193 472 2963 1531 ®16.10 8786
48} bEH 4 42 1m 124 22.97 I 9.89 788 201 480 2061 1592 ®673 69.31
973 025 763 Pt a3 e 2407 388 9.85 5§53 218 52 097 1882 n172 1218
w3 92 1 ) 3.49 9.37 . 408 1039 .10 M S61 3269 17,83 .61 7301
1974 0.0 8 ;gg 347 8.48 2410 18y 10.00 .60 2u £.70 3108 17.40 1012 74 08
we 020 Te7 Pe] i o01 ion XV B S v+ S+ SO - N NN S
1877 0.21 1.46 . ) ' ' ’ : - : 10.51 19.10 76.07
1976 0.24 762 :3; -31?3 -18'3‘6 5:‘72 3;3 :'os: 978 268 648 3238 19.24 19.02 7812
1978 ot Te o i 1008 6. . . 207 276 678 3219 2004 2069 8012
1979 o1 18 34 4 1010 u.g: 3_.",9 858 1057 247 6.04 402 1982 2047 81.04
1981 0.17 724 28) 4.50 10.70 26.13 3‘2 :;: 233 512 2‘33 na Y 9% i
}gg:z’ g.m 7.43 245 487 11.00 26.5 258 2 780 254 612 39 ?: wa 1: 3? 4 "
1% 01;2 ;?gg %g‘o :.:g .::E nggﬂ 3‘3 g:g 1.3: 2.8 638 760 18.59 n10.14 1302
;m g.}: z.g; %2: ﬂg‘.gg luiu :uigz 278 7.08 Yol 36 e 20 ] 2007 e
}::z gf;; 9:? i:: :Z;; ::g;z :ﬂfog 161 9% 3t X it e A :3? I aeey
1969 0.15 n 253 5.88 R13.4¢ ndoe 593 s 0 3% 8% i he e ~:3 §
1990 0.16 122 217 "g.01 13.24 n29.48 2.78 850 832 n 710 n32.1§ 2181 "2154 g4 19
1991 0.14 7.51 215 6.18 n1344 R30.14 2.60 8.62 8.06 an 702 "31.80 46 "2213 48403
1002 0.14 7.73 213 "6.09 R13.10 730,03 251 a9? g 132 "7 18 33.01 "2247 ngs 54
1903 014 804 214 RG.41 f1372 A31.12 250 941 0.45 3.3} a7 13 "33.30 2220 2269 8731
1994 0.14 197 2090 6.50 "13.96 R31.37 251 0.50 a.85 I T2 A3435 222716 52362 89 23
1906 0.13 0.00 208 6.81 14.43 32.26 249 10.06 862 348 732 n34 20 %2320 n2397 30 94
1996 0.14 863 220 7.04 n14.95 n33.67 242 1039 9.10 382 "y ar 874 %23.73 "24.52 *93.91
1997 0.15 8.42 214 f7.17 24529 "33.64 237 "10.31 9.3 3.52 Ry 47 n35 85 "2399 R2462 "3432
1908 0.1 . LK )] R7.49 R15.83 "33.68 226 f0.17 L' RH "3 8§ A7 50 R38.54 24 64 R25.36 "94 87
19097 0.1t 8.02 207 7.54 15.09 34147 228 1023 946 358 155 38.50 25219 2502 96.60
1 inciudes supplemsentat nalural 8s. & Also includes cosl, nalural gas. sleckricity, and elecincal system energy fosses
2 El,nclncol syslem o:;vg{ Iom SoehGlonury ond Disgram §. Tﬁtal losses are ‘f“ulaloa a8 the ® Thora is a disconlinuity in this tme ;or;s %c;u;un 1988 and 1989 :;n 10 expanded coverage of
sum of energy consumod al o ulilties to genorste iy, vl N of elecvicity rom ranewable snargy beginning in 1989. See Table 10.2 for quantilies since 19
nonulilty pw?er producers. and imported oleciriclty, minus sxpored -l-d.n:’lty'und eloctricity comuny\od by Re=Revized. SY-Pvgimlnlory.
end usory. Tolal losses sre siocoled lo the end-use sectors in proportion lo esch seclor's share of total Note: Tolats may not equal sum of comp is due 10 independent rounding .
glectricity use. Sources: Tables 5.12e, 512, 65,73, 7.7, 81,83, 89 AXA6 and Energy Informalion Adminisl stion
which is nol shown seporsiely on this lable. See Table 10.2 eslimates for Industrlal hydroslectrc power “Other” from Table 8.9 13 aliocaied lo ihe Residenilsi ang

3 "Tolal" slso includes rsnewable energy,
for quantilies since 1089
¢ Also Inciudes hydroslecic powe! 8nd Net imports of cos! coke.

Commercisi Sector, excepl for approximately § percent used by ralioads end teiways and attnbuled to the
Yransportalion Sector.

.9
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38

Figure o4 Manufacturing Total First Use of Enerd;' for Ali Purposes, 1994

By Energy Source

st 22

Natural, Net Coal Uquefiad Residuel Coke and Dislidate
Gas Eleclricity Petoleum Gas - Fuygl Ol Breeze Fuel Qil

By Standard Industrial Classification (SIC) Code’

e-
36-
o
i
2-
1.2
§ e
20 21 22 F2] 24 25 28 27 28 29 30 k1l 2 N k1]

«

35

36

Other!

7

Shipments?

38

39

' includes all other typas of snergy thal respandonts indicaled were consumed.
* Energy sources produced onsile from (he use of other energy sowrces but soid lo
analher endty. . Saurce: Table 2.2.

Energy Infomation Administration/Annual Energy Review 1999

1 See Table 2.2 for Major Group tiies of indusines that correspond o ihe 2-digi SIG codes.
WaWithheld 1o avoid disclosure of data for individual establishments,
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Table 2.2 Manufacturing Total First Use of Energy for All Purposes, 1994

{Trillion Bly )
g Liquefied Shipments
Coke and Distiiiat Petroi Resl
Code N . etroleum seidual Net of Ener
ajor Group Coal @reeze | Natural Gas | Fuel Ol Geo Fuel il [ Electricity? | Other? Sowu:"‘ Tolat?
20 Food snd Ki Prod T
21 Tobacos Producty duas e w o » w 20 138 " 0 1193
R Textile Mik Products 40 0 17 T “4’ |; 13 v 0 b
23 Apparel and Other Textilo Prod w 0 25 1 w w ‘2; \‘/: g J\‘Ig
2 Loty tiasomios A S S L S-S T T
1 L} (s) 22 18 [ 69
g“; :agd N:‘:J'l,bd Products 07 [} £24-] 9 $ 173 ) 1373 ] 2669
A mlm" wuwmo . 0 0 48 2 w w 59 2 0 12
» Chem L] " ellld':nzd\nl T, pia 1" 2,569 14 1,535 110 §20 442 166 5326
® ;iubbu .... 0:! e w w a1 2 47 3] 121 5,344 L1 6.339
ond Plastics F § ] 10 4 3 10 149 [] 0 207
31 Leother and Leather Products . 0 0 w w w 2 3 (3) 0 w
€R Stone, Cley, ond Gisss Products . F32) [} 432 2] 4 14 123 n 0 844
3 Primary Metal industries 922 424 811 1 5 4 493 (1] i) 2462
34 Fobricatod Motal ’ '
d Mota Pmdud: - . w w 220 4 S w 13 Q ] 67
35 Indusvial Y and Equipmo " w 14 4 3 w 109 [3 0 246
3 zlmonu:wmnfmu: quip w w (1] 2 2 3 13 Q 0 )
3r Trensgoriation Equipment 20 2 157 14 3 n 132 2 [ 363
k] Instruments lﬂd Related Praducts ..... w 0 20 ] w 4 4q 3 [} 107
k] Miscellanoous Manulacturing Indual 1 ] 19 1 \ 1 19 w [ w
- Total Manufaciuring 2,108 449 6.035 158 1,631 490 2,858 1.928 587 11,663
! Based on 1887 Swndard indusiriel Classification systom. Q=Dala withheld because the relalve standard oTor was groswr than 50 percent.
3 "Net Elecvkity” is oblained by summing puichasas, ransters in, snd g jon hom Dusiibl Notes: ¢ “Firsl Use® was “Primary Cor Jon® in previ b of ihis tadie. The esumales ace
renewablo resources, minus quenliios sold and forved oul. H exclud leclicity g \ed from for tha frat use of energy for hesl and power snd sa feedstacks of raw material inputs. Fist use is defined

combuslible luels. .

3 indudos sl other types of anergy that respondsents indicatod were consumed.

* Energy sources produced onsite from the use of othar enargy sources bul sold to another entily.

$ The sum of nel electriily. resiiuel and distilale tuol oll. naturel gas, liquoied p m ges, cosl,
coko snd breezs and olhar, minus shipmenla of energy souwcas. Previous sufveys did not sublecl
shipments.

(3)3Less than 0.5 Vilon Btu. WsWilhheld to avold disclosure of dats for individus! establishments.

81 the consumplion of the energy thal was originalty producad offsite or was produced onsie om input
maleriole nol ciassified as enorgy. + See Table 12.4 for carbon dioxide smissions hom energy
consumption lor manulaciuring induskies. ¢ Tolals may not oqual sum of componenis dis lo independant

rounding.
Waebd Page: hitp://mww.eis.doe.g / o
Source: Energy Ini ion Admini Monulacturing C . of Energy 1994 (Decamber

1997). Tablo At, Part 3.

Enorgy Information Administration/Annual Energy Review 1999 k1]
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Figure 2?'!, l\llanufacturlng Sector Inputs for Heat, Power, and Electricity Generation, 1994

8y Selacted End Use'
Process Healing -— 3.5
Machine Drive @15
Facilily HYAC? ~—————— g0 8
Conventional Electricity Generalion —@0,4
ﬂ Electrochemical Processes —————0.3
1
: Facilily Lighting —®0.2
Process Cooling and Refrigeration ——% g 2 . . . . .
0.0 0.8 10 15 20 25 3.0 35 4.0
Quadrillion Bty
By Energy Source
. a -
7 -
4
o K5 e ) ==0'§== o
Natural Gas Net E,,cmc“y Coal® Residual Fuel Oil ‘Digtiliate Fuet OIl LPG and NGL
Excludes inulsof unalocaled ensrgy scurces (5,828 vlon B ¢ Liquefied petioloum gases and naiural gas hquids.
1 X . .
"Healing, vontilaton, snd air condilioning. Source: Table 2.3.

‘Exciuding coal coke and breaze,

QSLZ'VZOBQO

| Energy information AdministrationiAnnual Energy Review 1999
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Table 2.3 ”a{\ufacturlng Sector Inputs for Heat, Power, and Electricity Generation by End Use, 1994

P Ll‘qu.ﬂod Coal
lloc::. . Resldual Distillate .ll':d.:?u?l:l". ‘go.:llucdc::g
city Fuel O Fuel Oll ._Q': _quuldo Natural Gee and Bree
€nd-Use Category Kll:v‘l‘:“." . Ot‘l‘l—l—ﬂn—— . Yho‘u.u.l;“
' tthour Thousand Bairels L _Cublc Feol Short Tone Total ?
indirect End Use (Boler Fuel) ... B o T
8,200 49,721 1.296 3,820 32 39,486
Dlrect End Use
Al e Usse
Process Heating ... ‘g:m ::;:: :;:: 14,081 3.708 12.697
zmu %:mg and Refrigeration .. 40,643 “19 Tae "'i‘,’, 2’623 .43
ne V@ oot iaiiiaevesn e rrcranren e 3
Electrochemical P ‘?gg:g 408 38 aes g e
Other Process Uses 4.363 Ta 87 76 e o
Al Non-Procoss Uses 134,020 2,197 8004 % o8 X
Facilily Heating, Ventiation, and Ak Conditioning 3 ... . 83662 m 1’274 et T8 e
Facility ughung 56,332 — i 1,373 41 118
Other Fadiity Suppant 13,545 prrs 209 156 ED) =
Onsite Transponation .......... 1.192 ol $.097 16 !
Canventionl Elckiciy Gere = 97 604 e s 259
ther Non-Process Use ... 1,290 197 318 “ 9 0
€nd Uso Not Reported .............. 7,874 1,358 1.012 1,209 14 {24
Totad ... e 778,338 70,411 6,107 28,949 8,082 34,143
Trilion Blu
Indirect End Ve e (Boilor Fuel) 2 "3 42 18 3,308 (1£] 3,060
Direct End Use
Al P Uses 2,078 108 3] 54 2.072 302 3,400
Ty P — 84 103 9 4 2702 299 3,466
f‘voo:u Cooling and 0 138 (s) (s) 2 n (s) 161
 Drive ..... 1,367 3 18 3 95 ) 1.489
El P 27 - — - - - an
Olher Procasa Uses 15 {s) 4 1 $3 (s) 1
All Non-Process Usos 437 14 L] 23 720 [ ] 1.279
Facility Hoating, Ventilation, and Air Conditioning 3 ........... kil 5 ? 5 364 3 568
Faclity Lighting ..... 185 - - - - - 165
Othor Fadliity Support L] 3 1 1 30 {s) 8
Qnuite ‘I;uno; ) 4 —_ 35 19 1 - $9
Cor | Eloctricity G o -— 5 4 1 3NS5 6 351
Othor Non-Process Use 4 1 2 (s) [} 0 16
€nd Use Not Reported (1] 1] ) 4 149 2] e
Yotal ... 3.064 4“1 142 (1) 8,141 1,108 10087

' *Nel Elaciricity” is oblained by summing purchases, wansfers In, and gensiation rom nancombustible

renewable resources, minus quaniitios sokd and Vansferred out.
1 Tolal of kisted onergy sources. Excludas inputs of unsllocaled enargy tources
agd

top hall of the “Tolal® column is blank because different physical units cannot be

3} Excludes steam snd hot waler.

— » Notapplicable. (3)=Loss than 0.5 villion Blu. QsWithheld becauso relative standard emor is grealer

than 50 percant.

Noles: + Tolals may not equal sum of componants due to Independant rounding. ¢ The estimates
presenied in Lis table wre for the tolai consumption of energy for the production of heat end power,

Energy Information Administration/Annual Energy Review 1999

(5,828 villion Blu). The
od.

regardiess of whera the enargy was produced. Specifically, ihe esimaies inchude the quanuiies of eneigy
that wore originally produced offsite and purchased by of Yansiemed 1o the establishmeni, plus those thal
waere produced onsite from other energy of input matenals not classiied as enaigy, of were sxyacted from
caplive (onsite) mines of wells. ¢ Alocations 1o ond uvses are made on the basis of reasonable
approximalions by reapondents

Wab Page: hitp/iiwww eia doe goviemeu/consumption.

Source: Energy Informalion Adminisiration. Manufactunng Consumption ol Energy 1994 {Decoamber
1997), Tabie A8, Parts 1 and 2.
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Flgure’il Household Energy Consumption

. Consumption by All Households, Selectsd Years, 1978-1997
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1878 1980 1982 1984

Consumption per Household, Selected Years, 19‘;8-1997

150"

1976 1980 1082 1084 1987 1990 1983 1997

Conaumption by All Haussholds, by Census Reglon, 1997

4-
3- 3101
g ;.‘.;:0{ ~ Ni
< ALy
$ d
g2
3
&,
0

Northeas! Midwest

Consumption per Household, by Census Reglon, 1997

150 -

100 -

Million Bty

§0 -

Northeast Midwest

i

Noles: o No dala sre availablo lor yasrs not shown. Data for 1878 thvough 1084 are
for April of the year shown through March of the following year, dala lor 1987, 1990, 1993,
and 1887 sre for the calendar year, « Because verlical scales differ, graphs should not be
compared.

Source: Table 2.4. See Appendix D for Census regions.
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Table 2.4 l) usehold Energy Consum
ption by Census Reglon, -
! (guadrilllon Btu, Except as Noted) ’ Selected Years, 19761997

Consus R ' I ]
us Reglon 11/ 1878 1980 1901 L 1902 ] 1984 l 1887 L 1990 r 113} I 1997
N.M.'.' ’ ‘ v T T T
188 .50 4
Natural Gas .. et s nemens 4 114 129 37 130
eturel Go e 114 1.0 092 108 090 00 103 103 w 0
0‘“"““"."‘“ o O ana 09 t').gg _ 0.30 0.42 0.38 0.44 0.44 047 o 049
Liquefied Pevoloum Gases ....... o:o:s 0'03 ;gg o o 9.0 o8 ore ors oe4
. ) h , 0.0) 0.02 0.0} 0.02 002 003 0.03
onsumplion per Household (milion BIu) ......c.c.cocvrvevcnes
{ ) 168 145 138 138 122 125 124 120 122 121
.......... . 370 348 192 12
Natursi Ga . 240 2.0 an 2.
Natual Gy 263 240 202 224 178 1.99 182 Toe 30 b
leclricity 0.60 0.5 0.60 ‘ 078
Diskilate Fusi Ol and K 0.46 0.31 0.18 047 018 T o1 0% on o
Liquefied Pevoleum Gases ' ' ' ' \ ' 918 o on on
0.12 0.10 0.18 0.13 0.1 013 0.13 013 0.19 ['R14
Const L (o) [y
P por ({11121, < T1V) ORI 180 168 139 17 122 129 123 122 134 14
South
Natural Gas ::: o1 % 14 148 30 261 180 2. 301
P ‘ ‘.m g:; 1.1 1.18 1.13 1.18 1.09 1.03 1.18 .13
DiskHale Fuol Ol 810 KON «...cvrvrverrrrceersreinecn 033 0.28 Jps ot byt byt byH o1 oh I
Uquefied P Gases . 0.16 0.14 .45 012 0.12 0.12 012 0.10 0N 012
Canst { H el
ption per t (mBllon BIY) ..oooeeiininivnnnnn -] 92 98 a8 % a5 o6 8 (1] 84
Weot ... 1.84 1.47 138 147 1.39 1
J . . K . A8 142 1.8¢ 158 163
s RN R I S A A
loctricdy : ) ) . } ) ) . ) ) 0.64
3:::::4‘“‘ 9“ lndc‘:“. gg g“ 0.04 0.0 0.03 0.04 0.02 0.02 0.0 003
Pslo . .04 0.04 0.04 0.04 0.03 0.08 0.03 0.04 004
Consumption per Household (MBKON B ..........rrvereress 1o 100 88 90 04 [T} 7 70 76 s
U.':“qd ‘Shhn 10.90 0.74 %Y 9.51 8.02 9.04 8.13 0.22 10.04 10.33
'c-,- 5.68 5.31 “H $.39 %14 498 «8 488 s 528
E!Ol_’llﬂly . 247 1.42 246 248 2.42 .48 2.16 3.0 J.28 354
Oislliate F:Jd Ol and K 2.9 wn 1.58 133 1.14 1.26 122 1.04 1.07 1.07
Liquefied P 4 Gascs 033 0.3 0.36 0.3 0.29 0. 032 0.28 0.08 038
Consump per H hold (Milion BU) ... 138 120 14 . 114 103 106 101 1] 104 101
* oo Appendia O lor Census regions. rounding.
1S40 oloclicily. Onoe kilowalthour = 3.412 Blu. Wab Page: hip/Awww.eia.doe.gov/emeu/consumplion.
Notes: « This lable shows major energy ilems only. o No data are avaliable for years nol shown. Sources. + 1978 and 1979—Energy information Adminisiration (EIA). Form EIA-84, "Resdentisl Energy

« Dals for 1978-1084 ore for Agri of you! shown Uvough March of following yesr, dala for 1987, 1990, Consumption Survey.” ¢ 1980 lorwmlﬁ—ElA. Form EIA48T, "Rexidential Energy Consumplon Survey *

1993, and 1997 ere for the calendor year, Tolals may not squal sum of P ts dus lo independent

Energy Information Administration/Annual Energy Roview 1999 4
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Figure 4% Household Energy Consumption and gxpondllures

. Concumption by Energy Source, 197 Expenditures, Selected Years, 1978-1997
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Consumption for Space Heating, 1997
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0.4 03
i o ; [FERF 8 I sz |
Space Healing Appliancos Waler Healing  Air Condltioning Natwal Gas Elactricily LeG?
* Distiliate fuel oll and kerosene. Noles: ¢ No dala are available for years nol shown. « Because vertical
* Liquefled petroleum gases. scales differ, graphs shouid not be compared.
* Nominal dollars. Source: Table 2.5.
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Table 2.5 p ;épusehold Energy Consumption and Expenditures by End Use and Energy Source,
elected Years, 1978-1997

, Alr
Space Haaling Conditloning ! Water Heating Appllances ? Totat 3
. - PR, ST S I —— -
Natun| Fuel Nolural Fusl Natural
Natural Fuel
Year ' Gas Electricity 3 | oOn¢ LPG !t Elecuricity ? Gas Electricity Y | ONl¢ Lpgt Gan Elecuicity 3 [ LPGS Gas Elnmcny ] ol LPG?
Consumption
{quadrition Btu)
1078 4.28 0.40 .05 0.23 031 1.04 0.2¢ 04 0.08 0.28 146 0.0 —__S . 240 219 o
. L B . X E . .58 247 219 [ )
1980 3.2 0.28 132 0.28 0.32 1.2¢ 0.1 0324 0.07 0.38 1.8§ 0.04 4.94 246 13% Q138
1981 3.80 0.30 112 022 [ 2 ) 1.10 [ ) 0.20 0.08 0.49 183 0.03 5.0 248 133 (]}
1982 N 0.27 108 0.19 03¢ 1.08 0.3 000 0.06 0.39 182 004 an 242 114 029
1984 3.5 Q.30 1.9 0.21 033 1.10 032 015 0.08 0.35 153 0.04 4.98 248 126 o
1987 3.3 0.28 1.08 0.22 0.44 1.10 o [1RY4 0.08 0.34 1.72 0.04 483 78 122 0N
1990 3.37 0.0 083 0.10 0.48 1.16 0.34 Q.1 0.08 0.33 104 0.03 .68 303 1.04 020
1993 387 0.41 088 0.30 0.46 1.1 0.4 Q.12 0.08 0.29 208 0.03 sar 3208 107 03
1997 364 0.40 091 0.28 0.42 1.29 0.38 0.18 0.08 [} 233 0.02 5.20 154 107 0.3¢
Expenditures
) {billion dollars )
1978 11.49 3.5 808 1.08 397 288 318 0.38 038 083 10.24 0.25 16.30 29.89 8.62 180
1980 12.80 37 1059 1.90 5.07 4.79 4.64 1.09 0.58 mn 2082 0.40 19.30 4014 12.48 209
1981 17.07 4.00 (3] 1.84 558 493 - §.32 1.83 0.5 2.5 30.02 037 4.50 45.80 11.82 274
1982 18.55 4.45 804 1.68 6.08 €.08 $.90 07 057 242 3202 0.47 .08 48.42 .59 an
1984 20.66 (24 851 2.00 1.7 863 8.44 1.00 088 23 3490 0.54 29.78 54 .40 960 3n
1987 16.05 §.53 625 1.85 (224 6.02 6.45 0.94 0.50 2.02 0.8 0.46 26.18 61.58 1L 261
1990 18.50 6.1¢ T42 2.01 1.2 [ X 1] .2 0.83 0.6S .0) 48,65 0.48 7 2B 7154 .28 LRL
1993 2185 .68 8.24 281 R{1.31 8.08 1.58 074 0.58 198 5382 0.42 32.04 9108 49 et
1997 FIRD] 8.58 6.57 e 10.20 6.04 8.08 1.04 0.89 286 6057 0.38 35.81 8.3 1.61 404
' A small smount of natural gas used lor sir conditioning ls Incuded in *Nalurel Gae® under *Tolsl.* ReRovised.
¥ Includes refrigerators. A small smount of fuel ol or karosene used for appliances s included in *Fuel Nales: « No dals are avaliabie (ar yows not shown. Conwmo\mn data hy eneigy souics for 1979 aie
Qil* under “Total.” available on Table 2.4. « Tolals may nol oquol sum of comp due lo pendent rounding.
3 Sile slwcticity. Ono kilowatthour = 3,412 Blu, Web Page: hitp:/Mww.eig.doe.goviemeu/cans .
¢ Fuel oll is dislitale fust ol and ketosene. Sources: + 1976—Envigy lntumuuon Administration (EIA). Form EIA-84, "Residential Energy
¢ Liquefiod pekoloum geses. Consumgtion Survey.” « 1980 lorward—EIA, Form EIA-457, "Resideniial Energy Consumplion Survey.®
¢ Nominal doliars.
1
45
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Figurd 7.4 Households With Selected Appliances, 1980 and 1997

'E.loctm: Appliances

Television Sel, Color.................
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....................................
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* Not collected in 1960, Source: Yable 2.6.
3 Households with both central and individual room units sre counted anly under
“central.” o
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Table 2.6 squsehold Main Heating Fuel and Presence of Selected Appliances, Selected Years, 1978-1997

L W_Yur R - Changs
Appliance 1978 l J { I R - T T
- l 1978 1964 1981 1982 ‘L”_l 1 l! <A U i?!p l 199 l 1997 1940 to 1897
Total Househalds millions) ............... L] — - - -
(millions) 124 78 7] 8) [Y] 86 fg1 94 97 101 *30
Perceni of Houssholds
T'):DO '.a'l'(‘;.ln Heating Fuel o o
atural Gas .
Elsctriciy .... s b b % 5 55 55 5s F 53 2
Liquefied Peoleum Ges 4 s § 4 : '; zg 2; zg 2: ) ‘10
au:wa: . 20 \ 18 14 13 12 12 1" " 9 [
: 2 4 ¢ ] 7 7 6 4 ] 2 4
Type of Appilances
E‘Iruwlc Appliances
elevision el (Color) .. NA NA 82 "83 85 a8
. N ] 1] 17
Television Set (BW) NA NA [ 3] 4 Res 43 30 i 20 :: NA
Tolevision Sat (Any) NA NA 08 99 08 o8 08 1] 1) NA NA
Cloihes Washer ... R74 NA T4 73 71 A73 RIS 78 nw 144 (5]
Rnnoo.qfolovo-Top 5 NA 54 54 EN) 54 57 58 (1} 63 7
Qven, ve [} NA 14 17 N M []] 9 [ 8 +69
Clothes Dryer ........ 45 NA 47 45 45 L) st 33 s7 s5 8
S?p‘lnhfuuu . k11 NA 38 k1] 7 k)4 M R34 s n 8
O 38 NA k14 k14 k) 3 43 45 4 S0 o3
NA NA ] 9 9 9 19 12 9 NA NA
NA NA NA NA NA 10 14 15 12 L} NA
Window of Celling Fon NA NA NA NA 6 35 46 51 60 NA NA
Cailing Fan ... NA NA NA NA NA NA NA NA 4 61 NA
Whois House Fan NA NA NA NA 8 8 [] 10 4 NA NA
Evaporative Cooler NA NA 4 4 4 4 3 4 3 NA NA
Persanal Computer ..... NA NA NA NA NA NA NA 18 23 E-) NA
Pump for Wall Waler .. NA NA NA NA NA NA NA 15 [B] “ NA
Swimming-Pool Pump ¥ ..o ceurininnrns NA NA 3 4 3 NA NA H 5 $ it
Gus Appliancee
Range {Slove-Top or Bumer) 48 NA 4 40 47 [+ 4 42 3 29 -7
Ciothes Dryer .......... 14 NA 14 18 15 18 18 10 18 16 *2
Quidoor Gss Gl ........ LY } NA 9 [ 1" 12 0 6 9 NA NA
Ouldoor Gas Light ... 2 NA 2 3 2 ] 1 1 1 ' .1
Swimming Pool Heator ? ... NA NA (s (9) (s) 1 1 L ' 1 [
Refrigersiors ¢
One .cocvvivne 88 NA 86 o7 86 (1} 86 4 [ €5 -
Two or More . 14 NA 1" [k} 19 12 14 15 15 15 [}
Alr CondRtioning (AC)
Cenlral® 3 214 27 kY L] 30 4 k] “ 47 20
N 3 30 k) 30 30 3 9 F1) % -$
None ... +“ 45 41 42 2 40 k1 2 n 8 -5
Portable Kerosene Hesters ............... (s) NA (%) 1 3 8 [ 5 LI H 2

1 Al reported swimming pools were asaumed o have an sloctic pumy for fillering and circulating the

waler, excopl for 1993 end 1987, whan & filloring sysiem was made sxplich.

1 includes nsural gas of kquefied petroleum gases.

¥ in 1964 and 1687, also includes hoslore for
¢+ Fawer than 0.5 percent of the households do not have & refrigerstor.

% Households wih both cential and individual room units wre counted anly undet “Conlral."

lo and hot tubs,

Energy Information Adminlistration/Annual Energy Review 1899

Sources. + 1976 snd 1979—E&
Consumplion Survey * « 1980 forward—EJA, Form EIA457 "R

shown.
£e

R3Revised data. NASNot available. (s)=less than 0.6 percent.
Nole: No dato are avallable for yeara nol
Wob Page: hitg./www.eis.doe.

v

urvey.

nergy Informalion Administrstion (EIA). Form EIA-64, "Residenue! Energy
Wial Energy Cor i *
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Figure Q.’7‘Typo of Heating in Occupied Housing Units, 1950 and 1997

By Fuol Type

60~

1950 & 1997

{s)

Electricity Disullate Fual O Liquefied Gas Woad Cther® and Nons

8y Fuel Type, Shars of Total

60 -
81950 & 1997

40-

Percent®

o T S

20~
(s} 2 > 2
0 i ! =t Fa LR
Nalurel Gag Eloctncity Disliliate Fuel Olf Coal Liquefied Gas Wood Other and None
' Sum of camponenls may nol squal 100 percani dus L Independent reunding. Source; Table 2.7.
! Kerosene, solar, snd other.
(s)sLoss than 0.5,

Energy Information Administration/Annual Energy Review 1998
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Table 2.7 ,}'ype of Heating in Occupled Housing Units, Selected Years, 1950-1997

Yeor Coalt NlGlnnl Liquefled Olgiiilate
1. a8 Gas Fuet ONl Kerosene Eleclricity Woad Solar Other HNone ? Totsl

e Million
1950 14 48 11.12 0.68 N T e . C
1960 648 2288 269 716 o) o a na on 157 4209
w70 - 1.82 35.01 381 16.47 (3 0.9 224 NA 022 0.48 $302
1973 0.60 3040 : 64 () 488 079 NA 027 040 6345
1974 oTe y 442 17.24 () 121 0.60 NA 015 04s
1976 0.67 priv oA 1% Q) o %8 nia 909 048 e
1978 0.48 41.22 413 1e.30 (M 217 085 NA 006 047 7252
1977 045 a5 P 1845 ) 10.15 0.9 NA 009 048 7408
117 045 . 410 15.62 044 11.13 124 NA ot 061 7528
178 e 4252 o 15.65 042 1226 o1 NA 012

36 an ’H 16.30 060 nu
1960 on oa 0.41 13.24 114 NA 010 0s? st
1960 033 4 oy 14.50 07 14.29 1.20 NA oM 08 8007
19834 0.43 prgos U wa ox sto 1.8 NA 010 059 83.18
1985 0.45 45,33 3.58 12.44 1.08 1838 625 20 037 08 00
1087 0.41 4308 260 12.74 108 2081 b H 4 4 204
1989 034 4740 268 1247 107 13.08 ryH ¥ o0 ppad e
1991 0n a7.02 288 1.47 099 27 e 002 o 088 nis
1993 0.30 41.87 392 117 1101 5:" 3 0. 0.44 088 911§
:ggg g.zv 9.20 .28 10.08 1.08 ;o.n . ;ﬁsg gg; g': Yot :; 8

19 81.08 5.40 10.10 078 2.2 179 0.03 036 062 00.49

Percant

1950 FEN ] 2.0 23 2.1 ) 08 97 NA 1 H
1960 122 431 54 24 ) 18 @2 NA 04 o9 1000
1870 29 553 60 60 (%) 1A} 13 NA 04 06 100.0
1973 12 55.5 6.4 248 M 104 09 NA 02 o7 1000
1974 1.0 63.7 5.8 238 (8] 19 08 NA 0.1 o7 100.0
1975 08 50.4 5.7 s 3] 128 12 NA 01 ) 1000
1978 07 55.7 57 21 (N 177 12 NA 01 0¢ 1000
1977 06 85.2 56 207 06 148 16 NA 02 o7 1000
w78 05 85.1 5.4 203 Y 159 14 NA 02 Y 100.0
1979 0§ 56.1 53 19.5 05 169 14 NA o1 a7 100.0
1880 04 55.4 51 8.1 05 iy 17 NA 04 08 100.0
1981 0.4 66.4 5.0 17.0 0.4 18,6 23 NA 0.1 o1 100 0
1983 ¢ 0S8 552 48 4.9 0s 105 .8 NA 02 08 1600
1985 0.8 51.3 n 14.1 12 208 7.1 01 04 0 100 0
1887 04 50.6 40 14.0 12 227 60 ot 03 01 1000
1989 0.4 50.6 39 123 1 246 " ) 04 01 100.¢
1991 0.3 60.6 42 123 1.1 25 48 (s) 04 09 1000
1893 03 0.3 4 1e 14 265 a3 is) 05 10 100.0
1095 0.2 50.4 4 1.2 R 274 Y] ® 07 11 100.0
1997 02 51.3 5.4 102 0s 294 18 (s 04 06 100 0

¥ includes coal coke.

2 Inciudes nonseporting units In 1950 snd 1960, which tolsied 897 and 2,000 units, reapeclively.
3 inciuded in distlisie Aol ol

¢ Since 1983, (he Amencen Housing Survey for the Unied Sistes has bean & blennial survey.
NAsNot svailebie. (sj=Less than 0.05 percent

1
Notes: ¢ Includes mabile homes and individus! housing unila in aperiment buildings. Housing unils with
more than one type of heating system are classfied eccording o (he prncipdl type of healing sysiem
« Totals may not equal sum of companents dus 10 independent rounding
Sources » 1950. 1960, and 1970—Bursay of the Consus, Census of Poputalion and Housing. « 187}
lorward—Bureau of the Census, American Housing Survey lor the Uniied States nn 1997, Toble 2-5.

Energy information Adminlstration/Anrual Energy Review 1989
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. Figure {‘ Household Motor Vehicle Data "
20 —
s [__] 1983 10 1985 (2-year pariod)
PETN] 1985 t0 1968 (3-year period)
j 1960 to 1991 (I-year period)
+10 - 1991 to 1984 (3-year period)
i
K -
; $
-3
:
o
Number of Vehicle Miles Fuel Efficiency Leaded Motor Unloaded Molor Motor Fuel Motor Fuel
f Mil llon Gasoline Gasolina Consumed per Enpondlluras er
Vehicles Traveled (Miles per Gailon) Consumed Consumed Housoho’;' Househo f
Note: The wum cmnon oro of ol income calegories; thoy are simple average NAzNot Available.
anmupl porcant chang puled as the perceni change ovar (he period divided by he Sourca: Table 2.8.
number ol yosrs in IM ponod) ond will giffer shightly from wmpound average annvel
] percent changes.
O, P '
m!
Q0
N
AN
N
—
'S
@
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Table 2.8 ,ﬁ?usehold Motor Vehicle Data, 1983, 1985, 1988, 1991, and 1994

Famlly income

Leas than $24,000 o $23,000 or More All Income Categories
— l l ] l B Sty Y P P DA
. nit saRUre 1983 1083 1088 1981 1994 1883 t68s 1080 1801 1004 1883 l 1083 L 1968 l 19901 l o4

Houssholde with Vehiclas (mIHONs) .......c.eeeeene @29 433 k1Y) 388 s 305 M6 22 482 503 734 1.1 a1.) 846 849
Vehiclos (milllons) ... 8.7 65.4 687 527 520 63.0 e 888 08s 104.0 129.7 1373 475 151.2 1368
Vahicie Mies Traveled (BIHONS) ........eomererenrnnnne 580 87 5§50 489 5504 630 768 860 1114 1.2428 1,219 1,383 1511 1,602 793
Motor Fuel Consumed (blilkon gellons) ..., 408 3.2 PN 269 283 kX | 467 $1.0 559 623 80.5 [ x%) Q4 a8 006
Motor Gasaline C d (bikion golions)

Leadad . . 19.2 138 54 18 Q 13.2 11.0 58 1.6 Q

9adad .. . . 2 K . . . k 324 45 1" 4 Q

\ 09 M2 287 W7 287 253 nr 443 529 €0.3 463 7.8 699 73 870
Motor Fuel Expondilures (bitkon doHars') ............. 4.1 4458 307 ny N6 413 4.3 50.) 666 21 954 9.1 a1 98.2 104.7
Aversges per Hovsehold with Vehicies ’

Vehidl 16 1§ 1.8 14 15 a a 21 0 2.1 1.8 18 10 18 18

Vehicie Miles Travei :(If ds} 197 136 t4.1 3.4 169 207 22 27 221 247 196 174 18.8 189 FiR)

Molor Fuel C (gslions) 950 883 607 nwr (31 ] 1,30% 1328 1,208 1,160 1,238 1,087 1079 1.014 9719 1,067

Mowkr Fuol Expenditures (dollars?) .............couu...s 192 1,036 789 869 4 1,682 1,575 R[] 1,382 1,423 1,300 1274 %8 1,161 1,14
Aversges per Vohicle

Vehicie Miles Traveied (thousands} wseenmrianimage [ X ] 2.0 94 3 108 10.0 10.7 0.8 113 1.9 94 9.9 100 106 114

Moo Fuol Cor 4 (gellons) a12 565 53 510 84S 63 636 ST4 $68 504 621 (1)) 959 540 578

Motor Fuel Expendilures (doliare’) .....ucercvisnenn. 722 095 S24 002 628 151 155 567 678 688 136 12 §50 650 660
Fudl EMclency (miios por gaUON) ........crmueivm e 14.4 15.3 118 18.1 198 15.8 16.8 10.8 199 00 15.4 161 183 193 AI'] ]
Prico of Motor Gasalino (dohars' per gation)

Loadod . 1.14 iR)) 0.90 1.10 Q 1.14 . 0.00 1.10 Q 1.14 ARA 090 1.10 Q

Unleaded ..... 122 1.20 0.99 1.18 1.18 132 1.24 1.00 1.9 1.18 1.22 121 100 1.19 1.16

¥ Nominsi doliars.

QsDala withheld because either the reislive slanderd aror was groalar than 50 percent of fawer than 10
households wero sempiled.

Noles: e included are p ger cars, mini p Qar vans, cargo vans, malor homes, pickup
vucks, snd sport-ullity vehicles (Le., jesplike vehicies, ususily four-wheel diive). Excludsd e
motorcycios, mopoda, large irucks, ond buses. ¢ Motor fusl includes molor gasoline and ¢ smail amount of
other fuels. such s diesel. gasohol, and propens. These data for 1983 differ from proviously published
1983 data in that the basls for estimating he number of vehicie-owning househoids was changed (o
conform with thet being used for 1965, Purchese disries, which were tual puichase logs retained by divers

Energy Information Administration/Annual Energy Review 1999

In 1983 and 1905, wers Usod sa the basis for sslimating dets for those yesrs. « Tolsls may nol equel sum
of components dua 1o Indepond ding .

Wob Page: hilp:/Avww.ela.doe goviemneu/consumplion.

Sources: Fuel Efficlancy: « 1083 and 1986—Energy Information Admuvstation (EIA), “Residentisi
Transporiaton Energy Consumplion Survey,® purchase diaries. 1988 Ihvough 1094—Enviconmental
P ton Agency C tion Files, adjusted for on-road driving Price of Motor Gasoline: « 1983 and
1985—EIA, "Residentisl Transpartation Ensrgy Consumplion Survey ” purchace disnes o 1988 through
1994~-Bureau of Lebor Statistics Gasoline Pump Price Series and Lundbefg Inc. price series. All Other
Dala: EIA, Form EIA-876A/C, "Residenual Trsnspanation Energy Consumption Survey.*

§1
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Figure 29/ MotorVehicle Mileage, Fuel Consumption, and Fuel Rates

* All Motor Vehicles,'1949-1998

175 -
150 -
Fuel Rate?
125 -
o 100 - et
g_i W " — - R i g IR e . S tigtga w "“.,_.‘,,“.“--::':":":-.:,
§ 75 - -
- so -
25~
0 T v L BM v rorereT— ¥ v Y L M T T ~
1950 1955 1960 1965 1970 1975 1960 1965 1930 1985
Miloage, 1966-1098 Fuel Consumption, 1966-1998 Fuel Rates, 1066-1098
- - 25~
3 -
§ 4~ Trucks 20~ Passenger Cars®«"~+*
E g c yevee T,
g - é: 18- "’-.--...o""'.' et ’Vans. Picky
3 Sy Trucks, and SUvs?*
g2~ T
2 3
- . k
§ 8 Passenger Cars* g 1- kup Trucks, and SUVs* G- Trucks o —
" £ ettty
Passenger Cars®
9 [ 2 T T Y Y ML B 0~ Y LRSS TrrrrrrY YTy

Ll LI v A\d v L T v
1966 1971 1976 1981 1986 1991 1996 1966 1971 1976 1981 1986 1991 1996

1966 1971 1976 196¢ 1986 1991 1996

' Passonper cars, molorcycles, vans, pickup trucks, spon ulllity vehicles,
vucks, and busqs.
¥ Miles por gallon.

 Miles por vehicle. Source: Table 2.9.

*Galions per vehicle.
¥ Spart ulilily vehicies.
* Malorcycles are included with passenger cars (hrough 1988.

Energy Information Administralion/Annual Energy Review 1999
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Table 2.9 ”oltor Vehicle Mileage, Fuel Consumption, and Fuel Rates, 1949-1998

Vane, Plekup Trucks,
Passenger Care and Sport Utliity Vehicles ! Trucks _ All Motor Vehicien ? o
Fuel Pue) Fusl Fuel Fusl Fuel Fust Fuel
. MNileage Consumption Rate Hilsage Consumplion Rate Miloage Consumption Rale Milsage Consumplion Rale
{miles per. (gallons " {mlies (mileo per {gallona {milen (milos per {gallons {miles (miles por | {gallons {miien
Yoar vehicle) per vehicle) per gallon) vehicle) per vehicle) per gallon) vehicle) per vehicle) | per galion) vehicle) | pervehicle) [ pergalion)
1949 43,388 27 “so [ (¢ " %9712 ’ 1,080 "0 9.438 126 3
1950 J.0e0 ‘603 15,0 s ' . 0318 2 " 9,121 728 128
1981 3.1e8 6 418.0 o . s 10545 "“242 s 9480 735 129
1952 2360 (630 H47 b ¢ s 10769 *1258 e 9642 762 127
1953 2 540 ‘148 s ' . 10,963 1263 “'s 9.684 760 127
1954 3348 ‘641 44 s ! . 10,682 1281 "3 9,003 158 27
1958 Q447 548 “eg s ' s 910,576 1,293 182 9.661 761 12
1956 9498 1854 “es s s . 10,51} 41300 %0 9.688 m 126
1957 3.4 ‘638 142 s s ' 90,774 1304 .3 9,609 m 124
1968 9.500 ‘a70 142 s ' . +10.768 1303 ¥} 9.132 782 124
1959 b.615 674 4143 ' ' s 40702 %1.328 ] 9,817 789 124
1860 Jsie 1668 143 s ’ s 10,693 41,333 .0 9.732 784 124
1961 49,521 6463 4.4 s J s 410,837 91,341 39 9.708 784 124
1962 Q404 ‘662 443 s ’ s 0,554 1,331 79 0.687 179 124
1063 49,587 ‘855 146 4 4 s 410,385 41,380 ME] 9.737 780 125
1964 49,665 ‘6681 4“14.6 s 4 s 410,408 44,389 75 9,805 187 1258
1965 49,603 661 145 . s s 910,851 0287 578 9028 187 128
1968 9733 B8 44 8,077 033 07 12,537 2.250 Y 9675 180 3 !
1987 9.040 699 141 1877 401 9.6 789 2.204 $6 : 72} 188 14
o+ S an o 8358 851 o 13404 Tes HH 2805 821 120
1 92 . . ; . ;
197 9,980 a3 “3s 8,876 868 10.0 13.565 2467 $s 9.976 830 120
1971 410,097 ‘743 ‘138 082 888 10.2 14,917 2519 5.8 10,133 839 129
1972 4047 754 MEX] 9.534 922 103 14.780 2,657 58 10279 P4 120
1973 oY 37 “Hi4 0170 34 108 15370 z_;rs :: \g.g:g 850 e
1974 9221 a71 4136 9.452 862 1.0 14,905 ;.Ig; H 849 180 129
':;: :3'3?: :“? ::;: 13'3? :“ :8‘: 15438 2764 58 9174 806 120
1 ) . ) . )
9.078 m 123
1977 9517 676 414.4 10, 947 12 16.700 3,002 8.6 " 123
1978 9,500 463 4.3 10,968 948 118 18.045 3.263 5 10.077 :70 124
1979 062 1820 414.6 10,802 $05 1.9 10.302 gg:? :3 z.zg: e 128
1980 8,813 1584 8.0 10,437 854 122 18,738 : 0484 m 1na
1981 “3.873 538 sies 10,244 819 }gg 19.0;1’5 3.2; :g 417 sor ne
1982 45,050 338 189 10.278 192 19y 21,083 3,766 56 9,760 686 142
1983 9118 634 “ry 10,497 15; nr 2100 3768 38 \as o6 w2
1965 :g'f:g :232 ::;; ool 7% 143 20.597 3570 58 10.020 s "
138 ) X X 58 10,143 :
333? :3;% :2;3 :::t‘) }‘H?: ;340 149 a4 335; 59 10,453 ss4 151
} ) . ) 3736 €0 10,121
1988 9w 1534 vas 11,465 ;;2 }:: ;: ;t;: 31 s 1042 boe HH
1280 "10500 529 a302 11502 738 181 23,603 3.953 60 1,107 617 104
T A R A A A O -
1993 33'331 :g;; "g‘ s 13430 Te 174 26.262 4309 & 11398 893 87
199 X X 173 25.838 4202 . .
1994 110,982 531 207 12,156 701 : £33 4202 & ne b 104
W B4 @3 Hen W om me um e e om
1996 " : \ 173 27,032 4218 6 . :
L A539 215 12,118 703 . . ‘ 12183 19 70
:gg:' ::93; 548 214 12,081 704 171 27,064 4287 64
: icle registrations data see the “Sources” of the "Web Page.”
tiros, such as slep vens. Nole: For yom
; gﬁ:ﬁ?::&t?:&":?&;’.uﬁ?: %;‘::w.o:d:nd combination uupdu. ;V:; oP.a‘go. :‘:P'I'MWW'"” :h?u':’::wa:lm'rsso-\wku S. Depanment of Transporiaton, Bureau °f
3 Includes buses and molorcycles, which a6 nol shown s4paralely. Tunapadnilon Slatistics, Nalional Transportation Slatistics 1998.5’1:13’1:‘ ‘S-t‘nlnma ICN‘OO’!:;’! ?:;7.
4 |ncludes motorcycles. o 1940-1094—Faderal Highway Adminsiration (FHWA), Hllghwa; ra. g'. it ]
¢ {ncluded in "Trucks.® . VM-201A. » 1995 forward—FHWA, Highway Statisiics, annuai reports, :
0 inciudes vens, pickup Uucks, snd sport utility vehicles.
RaRevised. PsPreliminary.
‘ EX]
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Figure 2.10 Commercial Buildings Consumption by Energy Source

8y Survey Year

i 1986 011989 1992 1995

1979 O 1983

30~

LSy 0 T

Elecuiclty Nawrn Gas Fuel Ol Dislnct Heat

8y Cansus Reglon, 1998

30~

&8 Fuel Oil' {O0istrict Heat

Electricity B Natural Gas

Y =
s‘.ﬁ."-‘ﬁ?’.

&

s
3
am

P
x
K

43

Waesl United Stales

[l

Nonheast

! Distillate fuel oll, rasidual fuel oil, and kerosens. (s)=l.ess than 0.05 quadrilion Biv.
t Source: Table 2.10. See Appendix D lor Census regions.

Q=Data withhek because sither the relative standard error was greater than 50
percent of fower than 20 bulidings were sampled.
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Table 2.10 éommerclal Buildings Consumption by Energy Source, Selected Years, 1979-1995

(Trillion Btu)
dquare Foolage €
— q e Category Principal Buliding Actvity —_— o _ CGensue Regian ! '
En:;‘u‘y Yio.u’ru “;t: wi:N Ovor "".":3"" Al o .
d Yo ,000 199,000 160,000 All
Bervice Office Education | Other 1 rihess! | Midwes! South West Bulldinge
Mo‘;;:cuuu‘ CoTrmmm T .
1,258 2,202 1,508 094 861
:::3 . :%‘7, 1918 1648 812 1018 f;") g,g?g \.2;; :,:gs 1,398 526 4.965
1089 12 53 g:ggg ;.Egg , g:: 1,008 PrH 2.35% 1.037 1885 ::gg ggg ppits
i e B v S S S S [ S - B
: . % . . . ; . 998 5.490
| 152 1,028 L1£] 1.018 614 2716 1,035 1,497 1,684 1.108 6.321
Elo;l;iscw
1979 ... 429 an 808 241
424 163 %y 425 593

A A S A A -
:Z: i, ;;g :.ggg 2‘52 ;g} § ; ; 1.;25 588 23; ;;s’» :1‘)2 g ;gg
K 1226 419 622 1.002 566 2.609
618 1,064 926 508 876 2 1,204 438 5§58 1.037 587 1,608

84§ 966 §32 © A 272 214 1,266 443 1,007 470
. X 255 174
:g:g . 2:; 809 507 27 365 48 1,182 2718 978 523 N4 ; 091
\00e. s 118 §29 333 258 254 879 244 742 €26 34 1.723
1989, % 838 €70 a7 238 kP 1085 3 831 498 394 2073
oot 2 1,017 88 381 388 291 111§ 354 747 697 are 2174
. 538§ 430 $80 308 Fel us 1,068 1] 150 528 i 1.946
7 2 a 103 107 107 364 288 123 237 26 681
85 140 90 Q s 81 133 172 28 104 Q M4
114 208 H] 105 3 109 194 270 6 88 23 443
101 170 88 78 4 " 187 27 61 S0 357
868 11 75 [ 47 62 109 194 26 48 Q 2
7n 104 0 2t 23 57 101 168 10 45 7 235
Q 81 136 Q 58 a7 108 64 [} q qQ 201
Q 83 202 Q 68 2 184 84 144 30 209
Q 159 24) 12 7 (74 28 196 81 3] 422
19 252 35 Q 187 Q a9 179 159 128 2 585
Q 182 238 Q 100 0 264 123 183 T8 51 433
Q 154 m Q 78 91 e 138 173 (1 Q 533
2y 15 5 10 Q 2 2% Q 16 15 0 4
20 12 2 [ Q 2 24 Q 7 i Q M
18 [ 7 qQ 42 ) 19 26 Q 63

1 See Appendix D for Census regions.

3 For 1979, 1983, and 1988 Indudes electricity, naturs! gas, el oil, district heat, and propane. For
1989, 1992, and 1995 includos elecuicity, nalural gas, fusl oil, and disiki hest. Propane consumplion

lisucs wao not collactod afler 1988, .

3 Commaercisl bulidinga on multibullding manulsciuring facilties end parking garsges were excluded in
the 1085 sutvey.

¢ Digtilate fuel o, residual huel oll, and kercsene.

8 For 1979 end 1983, includes only purchased sleam, For 1960, 1989, 1992, and 1995 !ncludes
purchased and nonpurchased sleam and purchased and nonpuichased hol waler.

Enoergy information Administration/Annual Energy Review 1999

G=0ata withheld becauso either (he raiative standerd ermor was grealer 1an 50 porcent of lewer than 20
buildings were sampled. . )

Note: Siatistics for Individual fusls afe ior all buildings using esch fusl. Stalistics for major sQuices are
for the sum of eleclicily, netutal gas, fuel oll. and distnct heal, acrosa &)l bulldings using any of those fusls.

Web Pago: htip:/Avww.aia doe.goviemew/consumplion.

Sources: ¢ 1979—-Enugy Intormation Adminisirallon (€M), Form EIA-143. "Nonvesidential Buitdings
Energy Consumplion Survey.’s 1883—EIA, Foum EIA-788, *Nonvesidential Buildings Energy Consumption
Survey” o 1986—EIA, Form EIA-871, “Nonresidontial Buildings Energy Congumplion Survey.® « 1889,
1992, ard 1085—EIA, Farm EiA-871A-F, "Commarcisl Buidings Energy Consumption Sutvey.”
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Figure24 Commercial Bulldings Energy Consumption and Expenditure Indicators, Selected Years, 1979-1995
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2 Norninal doliars.

Notes: ¢ No dala are avadable lor 1980-1982, 1364, 1985, 1987, 1888, 1900, 1901,
1993, and 1894. « Bacause verlical scales differ, graphs should not be compated.

Source: Table 211,
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Table 2.11’

,(iommerclal Buildings Energy Consumption and Expenditure Indicators, Selected Years, 1979-1995

. Bullding Charsctertalice
(1
- nergy Consumplion - Energy Expenditures
p— L | ndltures .
Total Foat Par
. Number of 8qusre v 1 Por Squere Per Per [2
Gnrgygoucs | ‘Suidinge | Oser | efee | oien | ey | rest | Employes | tew | oidng | sgowe | e
{thousand) {miltion) {thousand) Biy) 8w) rrive (miion {millan {thousand Fool Mlilion Blu
Bty) B!u_) -~ ) goum_')_ A doliate') {doliare') {doilass’)
3,073 43,548
3,186 40,474 by S 1630 1189 850 33821 1o 0.7 675
4154 58,169 N . 3538 %82 857 55764 175 ‘
, 0 5,040 1213 0 A . 113 1148
4,520 63,184 14.0 5788 1278 60,762 148 i 04 12.06
480 a7.870 144 51490 11142 209 8] b e ' o8 HEN
. 879 88,772 128 5324 1,162 905 69.3 63918 153 1% Bt
ectricity ’ ) ’ )
1979.. 3,001 43,153
1983 ., y i 144 1.908 €36 “2 324
e Josa 8 16.8 2.129 097 “ 289 B a3 0.55 1245
1988 3 X 14.3 2,390 €03 23 » 0.81 16 45
9 30 & 27 47186 119 0
) 4811 s6.528 14 7600 e 48.0 303 55.343 120 oal 007
3 b R K 609 ' . :
1998 4343 87,076 13,9 2,600 23 223 gf? 2283? :53 83; gf??
Netural Gag ' l ’ .
1979 1,664 30477 10.4 2,17
R X X A4 1,167 AR
1,904 31,935 178 2,081 098 u.: fgg ’ ?3‘ a9 o ot
gga 37,263 16,8 1,723 78 46.2 352 Ta388 30 o7 ::;
. 41,143 170 2073 6s7 50.4 42 9 } ' :
3 X . ,204 ; .
%:;7 44,004 16.9 174 a18 48.3 425 9.901 :: 3 ;; :;;
478 36,148 15.4 1.948 785 1.0 7 0.018 de 0.24 463
641 11,397 17.8 a8 1,063 0.7 405 5
4y 9,400 13 34 T 3.4 198 ﬂgg i H P 68
84 };:gg 206 42 827 40.1 217 2:059 39 0.19 468
s01 13 r asy 614 28.3 210 1822 31 014 511
,318 236 a7 487 208 159 1,400 25 0.1 $.14
W, a7 23§ 37 163 10. .18 19 0.08 5.00
4 3722 790 201 4267 54.0 268 1.267 69 034 630
a4 4,643 729 280 4,530 62.9 M4 2:‘21 41.2 0587 910
77 4,628 507 a2 5.448 91.2 5.4 2,620 08 0.7 6.21
08 6,578 87.0 685 5,964 9.0 6.3 3887 393 059 6.59
1 5,245 §5.4 438 4508 62.9 60.9 2,501 0.7 0.59 867
, 110 5658 818 533 4,049 M 51.2 3.103 8.3 058 582
4 2.7197 139 4) 202 15.% 129 28 11 0.08 519
191 2.502 134 3 118 131 85 an 16 012 929
M4 3213 03 03 104 9.7 176 543 18 017 859
s 4,605 128 NA NA NA NA NA NA NA NA
A7 3383 101 NA NA NA NA . NA NA NA NA
589 5,344 91 NA NA NA NA NA NA NA NA

t Nominal dollers.

3 For 1975, 1983, end 1986 includea eleclrcily, nalural pas, fust oil, district heat. and propane. For
1989. 1992. and 1995 includos electicity, nalural gas, fuel oil, and distict heat. Propane consumplion

Istics were not coliected after 1986,

3 Commerclal buildings on multibuliding manufaciuring facilities and porking gerages werg excluded In
the 1995 survey.

¢ Qistillate fuel ol, residual fusl oli, and kerosene.

§ Fot 1979 and 1983, Includes only purchased steam. For 1886, 1989, 1992, and 1895 inciudes
purchased and nonpurchased stesm end purchased and nonpurchased hot water.

JIre roVIda

Energy Information Administration/Annual Energy Review 1993

NA=Nol avallable.

Note: Statistics for ndividual fuels are for s buildings using esch fuei. Statislics for majot sources are
for all buildings. even buldings using na majar lual.

Web Paga: hilp:/iwww ei3.doe gov/smeulconsumplion

Sources: * 1979—Energy Information Adminisiration (€IA), Form EIA-143, "Nunresidential Buldings
Energy Consumption Survey.”s 1983—EIA, Form EIA-T88, *Nonresidential Buldings Energy Conaumplion
Survey.” ¢ 1986—EIA, Form EIA-B71, *Nonrasidsnlial Buildings Energy Consumplion Survey.® o 1389,
1992. and 1995—EIA, Form EIA-871A-F, “Commaercial Buildings Energy Consumption Survey.”
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Figute‘ik Commercial Buildings Energy Intensities by Building Characteristic, 1995

- 8y End Use By Year Constructed

8- 1919 or Botore EETITEIRE TR T AT 1o

1,
1)

TR NIRRT A ST BY

I T A T g L 1
o] 20 40 63 80 100 120
Thausand Blu per Squere Fool

8y Census Reglon

250 - 120 -
100 -

80~

40 -

Thousand Bty per Square Foot
o
=]
'

20~

i A { Fa4d ] {- 0 L . L .
Otfice Public PUDIC “Roligious Ware- Vacant Noftheasl  Midwest  South West
i Assembly ‘m » house '

' See Table 2.12, footnole 1, lor description 6f “Other.” graphs should hol be compared.
2 Includes buildings that do not fil inlo sny of the other calagaries. Sourca: Tavle 2.12.
Notes: » See Appendin D for Consus Regions. « Because vertical scales differ,

54 Energy Information Administration/Annual Energy Review 1939
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Table 2.13 (Commerclal Buildings Energy Intensities by Building Characteristic, 1995

housand Blu per Square Foot)

Space
L sliding Characteriatic Heati Water o
— eating Cooling Yenillatlon r_t._aﬂng Lighting Cooking Relrigsration Equla:\.onl Clher ! [ EndA\ll.no
Al BUNGINGS ovocvvvrosnsienisssssneensesmremmennns 8, ) “ T ' S
o 0.0 “ 8 1.8 0.4 a7 Y] 57 o1 9.5
5“‘“‘02"0:!:00&»«0 {square feol)
i 0 5,000 ... 3.
5.001 i 10,000 305 i b " e e 104 54 51 me
10001 1025.000 . ara 48 17 v " by i i i K
10 50,000 ... 28.2 67 21 "‘s "‘ 26 23 43 7 709
50,001 to 100,000 . 270 10 :'2 : . $ 24 25 50 [ ] 820
100,001 1o 200,000 e 19 g 28 213 20 21 61 50 876
200,001 to 500000 : - 33 19.6 250 31 14 12 e
. 1000 .. . 240 8y 45 %2 274 . 1 Ves
ver $00,000 ......... 185 60 9 18.0 b 25 3 3 't
: X . PLY) 39 22 10 91 99
Pdé\:x.::lldlng Activity
e 328 48 16 17.4 15
F . .8 14 1.0 \E ]
F:: g:":r“ zz‘s 13,4 4 9.1 19 S8 1109 1.3 53 2:::
F o Senie :sj 10.5 $3 5 o s 316 6 1.7 2455
Lodging zz'; :-i‘i :3 ::‘!.2 ;:; 1 3.2 a7 155 4 2404
- - . . .6 23 30 7 127
8.}.':.‘“"' 30.6 5.8 28 81 34 15 09 29 :.; 35.2
Dtfice v i;.: :; g; ;.7 2.1 1.4 04 1.4 82 97.2
14 kb g 3 .
Puoilc Ordar and Saiery o &3 33 ;3: ﬂj’ 24 18 24 38 137
Rubile Oroe 4 Q 02 50 1.y 72
Re iglous Worship ...... 2.7 1.9 0.9 32 5.0 05 o6 0.4 1.1 N4
o‘;‘(;r?m &nd Storage . . ;:.: 0.9 o,g 20 %8 0.0 % a“ 34 389
A 93 8. 163 26.7 . Q 07 8.2 59 1722
Ymn! . 19 0.8 03 24 Y] Q 02 08 1.9 ns
Year Construcled
1819 or Bofore 4.2 28 1.8 10.0 14.9 40 13 33 16 79.4
:g:g :: ::;: :;g 3: 18 107 123 18 18 33 X 15.7
. . , 2.4 141 158 30 a7 .6 8.2 889
1960 lo 1969 302 5.7 27 16.4 204 4.0 30 53 6.1 943
1970 10 1979 26.0 72 ae 158 286 2.2 ar 67 18 99.
1960 (0 1989 ... 16.8 1.8 32 1185 238 42 20 76 59 865
1990 to 1992 ..., 6.6 0.4 3s 17.2 w7 93 56 9 7.4 148
1993 lo 1995 24.3 70 332 "y 27 33 74 .9 6.8 922
Censua Reglon?
NOANBREL ..convvnrronn s cerrerierererses e 124 40 20 14.2 1.7 27 20 .5 0.4 8
Midwest 487 43 28 156 10.0 35 24 5. 56 104.5
South 10.0 84 32 05 213 40 34 89 6.0 0.8
Wesl .......... 234 58 31 17.0 236 .3 a4 12 65 042

' Exsmples of “other” Include medical, electronic, and testing squipment; conveyors. wrappers. hoista,
snd paclors; washers, disposals, dryers and clesning equipment istors, elevalors, dumb waiters,
and window washers; shop lools end slectronic lesting equipment; sign molors, time ciocks, vending

hi I 1, and sprinkier conols; scorobaards, fire slarms, intercoms, television sels,

g

phona
tadios, projeciors, end doas opersiors.
3 Includoes buildings that do nol it inlo any of the ather named categories.

Energy Information Administration/Annus) Ensrgy Review 1999

i
) See Appondix D for Census regions
Q=Data wilthheld because sither the relative standard error was greater than S0 percent of fewer than 20
bulkdings were sampled.
Web Page: hlip.fiwww e18.doe goviemeuw/cansumption.
Source: Energy Information Adminisization, A Look st Commarcial Buidings in 1995 Charsctenstcs,

Energy Congumpltion, and Energy Expendilures (Oclober 1988), Table EU-2

59
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The United States at night from oibit. Source: National Occanographic and Atmospheiic Administration sateliite im-
agery; mosaic provided by U.S. Geological Survey.

g8/12-#20304
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Diagram 1.
(Quadrillion 8tu)

ergy Flow, 1999

Natural Gas

Fossit
Fuels
57.67
Domestic
Production?
12.52

}, Nuclear 7.73

TRanewables" 7.18

Qther*
439

Imports
26.92

Supply
100.42

Coal
21.70

Nalural Gas" Fossil
22.10 Fuels!
81.56

- ——-—— Consumption*

96.60

Palcaleurn’
TN

-——----—J-—.

Nuciear 7.73

Renewables® 7.37 Y

Resldsntia) and

Commercial
4.7
// J\‘
\\
\\
Industria) )
36.50 /

Transportation
25.92

ld

Adjusiments’
0.98

T

& inchudes lease condensste.
b Natural gaa planiiquids.

€Convonlonal hydroeloclic power, wood, wasle, elhanol blended inlo motovguohnc geothermal, solar,

and wind.

. Yincludes -0.08 quadnilion Bl hydroslecinc pumped stors ge.

S Nalural gas, coal cosl Coke, 8nd slocviclly.

(od-for supply.

!Slock changes, losses, gaine, miscolk

blending , andun
cuicit ondenlcou

9Crude ail, pobok [

cla, nolursigus, ok

" Inciudas suppiemenial gassaus fusls.
| Petrgieum products, nduding naturel gas plant iquids.
i Includes 0.06 quadiifion Biu coal coke nat imports.

K includas, In quadrilion Biu, 0.11 nel Imported eleclicity from nonrenewable sources; -0 06 hydroslecic
pumped slorage; and -0.11 sthanol blended inlo molor gasoline, which is accounted for i both fossi Nels
ang renewables snd remaved ance from thia tatat 1o avoid dovblecounung.

Nolas: ¢ Daia are preliminary. o Tolais may nol equal sum of campanents due to INdependent Punding

Sources: Tables 1.1, 1.2, 1.3, 1.4, 2.1, and 10.2.

Energy Information Administration/Annual Energy Review 1999
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Figure 1.1 Energy Overview

Overview, 1949-1999
120 - Querview, 1943.1999
. Net imports -
— and Adjusmnls' 120
8 s0-
é Consumplion’ ‘ 90 ~
N . i, U
3 g Consumption
g 60 - g B0- e " Production’
§ g
g .
v 30 - 30~
g Imports SRR
> R o e L e ARG Rt oo et
1949 1954 1959 1964 1969 1974 1979 1984 1889 1694 1999 1949 1954 1959 1064 1960 1974 1979 1984 1989 1994 1860
Overview, 1999 Energy Fiow, 1883
- {Quadilition Biu)
120 .
\mpona
1)
Cnm'a.m{mn

8 4 -
—— piA | \\t‘
Exports Caonsumption : “;:"'
' Thers is & disconlinuity in this lime series botwosn 1988 and 19889 due (o the Note: Qata for 1990 ere prelimirary.
expanded coverage of renewable anargy beginning in 1989, Souice: Yable 1.1,
* Stack changes, 08303, gaine, miscel blending [ {s, and

unaccounted-1or supply.
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Table 1.1 Energy Overview, 1949-1999

(Quadrillion Btu)
Production imports €
Fossl Nuclear : Apacts - e Consumption
ol ossh Electrie Renswabi T S T T
Yeur Fuels ' Power ¢ o ’O : Nuciear
k¢ ‘ Fossil
1949 28 . S Potioloum ot ® Coal Total ! Adjustments ¢ 5::!: v :‘n.::’r"l Rex::v;yb’h Yotal 19
13 0 2.9 -— Energy? | T
1550 3258 . 31.72 1.43 1.47 ;
L S S BN S S S ST B S S R
: 0 294 e : : 1.8 162 1,05 3401 0 '
1953 3838 0 283 ‘ i 2 140 237 ‘0% 19 M
1954 376 0 178 N 12 ) 098 1.87 008 3083 H T i
1955 3736 0 278 3852 132 237 0.91 1.70 08 e : 286 .68
195 3977 0 288 e 278 283 146 22 p e 0 70 0%
1957 4013 . 348 4262 3 328 190 22 49 3043 5 i% e
195 31 H 292 pri 393 i E8% 348 2 3083 ) % s
1939 N 3 4013 172 102 142 . 9 83 () 289 41 82
R R S R A T A S R R S
31 0.02 395 78 g . X 1.48 0.4) 4214 0.0 298 1
1962 A7 003 3 “ i e o84 1.38 0.60 4176 00z 2 $n
e 444 0.04 310 al 458 601 1.08 148 o8t aes 0.03 i 8
1964 , X 17 4.65 5.40 1.36 | b B . R} 47.8)
A A R A A A A
¥ - : X : . 1.85 . ' ‘
i A A D D D T
ER - A R A R A A A A
1971 i 041 9 63.50 747 839 1.4 68 137 HY 034 "o o
HA R SR R S R A R A
1913 %8%; ?’2; 4 83.58 1247 41 143 203 0.48 10.32 o8 9 i
o4 8833 127 7 02.37 12,13 14.41 162 a2 048 67.91 1.27 490 74.08
1978 i3 % B he1.35 1296 1 176 k] .07 6535 180 47 12.04
ey B 33 p§ 8160 15.87 18.84 1.60 2.40 0.18 89.10 241 488 7807
1978 8507 302 S04 o i7e 1998 108 % 0% 195 0 PEH 3
1979 $8.01 270 518 6595 1793 1962 78 87 ; ‘ ) 3 20
444 a2 19 L §393 e 1962 s 8 -168 1289 270 53] 8104
1981 3863 301 547 87.01 2.84 1367 o4 13 a0 3 i s ~1e.4)
i ogf o B v @r oue o f o @B @ il
1984 56.68 388 6.43 68.03 1143 1271 RT 380 082 b 38 oo far
1985 67.54 418 8,03 "§7.72 1061 1210 4 423 1. s 1% 6 48 wre 78
1‘3:3 86.58 447 3] "87.18 13.20 14,44 25 4.06 0:13 u‘ilﬁ of}; %.;‘i -#:83
1991 §7.17 490 '5.69 Rer1.78 14.16 18.76 09 385 0.04 68.63 49 "6.17 *19.63
98 57.07 5.66 5.49 9.03 16,75 17, 50 42 0.89 1.6 566 #562 #5307
1989 S1.47 s.68 R11§.32 115946 17.18 18, 64 477 0.94 725§ 568 n1g 47 R1164 59
1990 £0.66 6.16 6.6 70,85 17.12 #1896 77 aq 07 Q.75 7196 618 626 "419
1991 57.03 658 "85 270,59 16.38 R18.£0 2.86 8g46 021 71.23 .50 "g 37 "84 06
1692 67.99 6.6 $.50 %70.06 1697 1958 268 496 0.83 7285 469 837 3581
1993 557 6.52 615 37 18.5 #21.60 1.98 428 84,73 474,41 0.52 " 42 0731
:gg; g;.“ 884 :.g: -;z‘).ga ] 18.24 :g;.n 188 "4.08 025 A75.90 68d RE 8923
1808 R£8.30 747 716 n72.68 037 ~3389 33 "iee "% *1930 8 730 "33 31
1997 5376 6.63 "7.14 %7283 "21.74 n2552 299 R457 084 . "80.29 6.60 7 16 "33
1898 259 66 718 6,78 #7285 #2291 #2688 %208 434 R.0 49 8051 718 "5 98 94 &7
1969 $7.67 mn 718 1282 28 2692 1.83 3.82 0.68 81.56 n 131 96.60
} Cosl, nalurgl w’uv). arude ol, snd natursl gas plant liquids. . ¢ Caal, coal coke net imports, nalural gas, and peroleum.
2 See Nole 1 ol o secilon. : 16 From 1909, Inciudes nel Imporied elecuicity fom nonrenawable sources and hydroelectric pumped
2 Convenlional hydroelectric power, geothommal, wood, waste, elhanol biended inio molor gasoline, 4 nanol blended into Molor gasoline, which would otherwise be double counted in

2
bath fossit fuels and ronowable energy.

soler, and wind.
4 Also inciudes hydroolects d Soreg: 'Y Thare ks 8 discontinuity in this Ume series botwoen 1988 and 1889 due lo te expanded coverage of
§ Crude ol and pelroleum pr X renswable energy beginning in 1989. Soe Tables 10.10nd 10.2.
® AJsa includes natural gas, cosl, coal coke, and electricity. ReRevised. PsPraliminary. (3)=Loss than 0.005 quadrilion Biu. .
7 Also includes natural ges. pstraleum, , and cosl coke. Note: Tolals may nol equal sum of companenis due 0 Indepandent rounding.
o A belancing tlem. Includes slock changes, [03ses, gelne, miscell 18 blending componants, and Sources: Sae end of section.
vnaccaunted-for supply.

Energy Information Administration/Annual Energy Review 1999
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Figure 12 ,E'nergy Production by Source

By Fosall Fuels, Nuclear Electric Power, and
Renewable Energy, 1943-1999 '

7S - -
Fossll Fuels
& s0 -
&
%
‘ 32 - :
a Nuclear Eleciric Power
i
- - - BonowableBnargy__ _ oo . _ oAz zeemeeeee
0 vy R

1950 1955 1960 1965 1970 1975 1980 1986 1990 1995

By Source, 1993
30 -

25 -

[]
o
]

Quadrillion Bty
@
1

10- ;
5- ;Qg; 4 3
o Y3 m m Fﬁ%ﬂ )

Nudear  Wpod Hyto-  NGPL' Geothermal
Eleclric “m‘ slocyic and Other 3
Power Power !

By Major Sourcs, 1949-1999
25 ~

Natural Gas

Quadrillion Btu

Nuclear Electric .., Y
Power jeeyr
.

1950 1955 1960 1965 1970 1975 1980 1985 1930 1995

' Inciudes lease condensale.

* Includes ethanol blended into mator gasoline.

¥ Conventional and pumped-siorage hydroglecic power.
! Natural gas plant liquids,

2812-$2030Q

3Solar and wind.
(s)=Loss than 0.5 quadsillion Blu.
Note: Because verucal scales differ, graphs should nol be compared.
Source: Table 1.2,

6 Enorgy Information Administration/Annual Energy Review 1999
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Table 1.2 ( Lzrgy Production by Source, 1949-1999

drillion Btu)
Fosell Fusls
™ ; Renewabdle Energy
Natural r e T : - R
. G otal Nuclesr |Hydroolectric| €
Yoar Coal (D'.y') co"“l“" Ll”"“ Fossll Electric v'ump:d ° n;::::‘l‘.':::f: Wood Yolal
quide Fuels Powerl Storage ! P and Renewable
1349 1197 9 ower Geothermai Wasle ¢ _ _l_ol_ar Wind Energy Total
1950 14060 HEH ItV 0.714 20.748 0 . 1425 0 1.548 o e A
1951 14419 7418 ; 0823 3256 0 ¢ 1418 ' ; 3 2374 I
1952 1274 7884 1o aoes  aur H : 1424 0 1638 5 0 7058 W78
1953 12. % 3 - g [} ] : : 2.958 38.7%1
A 833 13414 1,062 35.349 0 ' 14 H 1474 0 0 2%g ey
1988 12370 9345 144t0 130 Ve H : 1.360 0 135 H 5 1754 %510
1858 13308 10002 15.160 13 ‘ ? H 1.380 0 r ' o
- - 263 a.In s 424 ] 0 2784 10148
A R I R D R
1959 10778 11.952 14433 herid EHE PR H 1802 0 1323 0 0 7915 Mt
180 10817 12,658 14938 1eny 30885 8008 : 155 V 1353 ; 5 3501 RSt
10. : g . 1. .
Wk one mm G S om0 @ M o ¢ B id dw
11,849 14.513 18 1700 : Y : 0.002 ) 0 NA Ing “en
1963 : 4.037 0.038 . T )
198s iR0s  1gms  iess 15 si% oo : ;-ggé 000 . 13 H M 3008 47an
967 1338 T e 1.698 50.035 0,064 ' 2082 a0 138 g Na 338 50676
1960 13.609 1906 19308 R ora ‘ u FHTH 13 0 NA Jsad 372
1969 13.863 20.“0 19.858 z“zo . g .39 0.009 1.419 Q NA 3778 58.2
- . ! 1288 ) s : 228
1970 14807 21.668 20,401 2842 B 013 s 34 gon Al 40 o NA 4102 60 541
1979 13.186 22280 200 0.011 1.429 0 NA n 074 "63.439
n 11003 28208 23 oﬁ gzg:: g:.gaz g.;a ' ;:g 0012 "1430 0 Na R4 268 82 721
:gﬁ :3'833 22.187 19.493 2560 50.241 0.910 s 2.061 0043 " s2r g NA :: o :ﬁ'g:'
1018 1498 joed0 1738 I 8 150 : 4 o0s)  nie3 H oy REC A
1976 18,654 18.480 17.262 2327 8472 2011 : : ' R+ H NA a o s
1378 3o 1845 17.282 a3 s4723 i : 2,078 0070 Bl 0 NA R¢ 768 *81 600
1978 14.910 10,485 10,434 2-2‘5 “.07‘ 3.02‘ . 2333 0.077 .11‘)7 0 NA Re 247 #62.050
e a0 P H 1844 2248 a74 3024 ' 351 0.064 *2.08 0 NA #5037 53136
1980 18.50 19.008  18.249 2284 59.008 219 . I o084 M 9 NA R5164  fESME
1981 18377 19.609 18348 2:30' “.52. 3'000 . z.m 8.110 2.483 0 NA s 453 R67.240
1982 10.639 10318 18.30 2194 57,458 3131 . 26 13 25 9 NA 5471 61.007
:g:} gm ::.g:: u.:gg ;;” u.sa gzgg ' gigzg 81}23 gi‘é;f 0 Nﬂ “3'25 %.%3
: ) ) . ) 3386 0165 2880 0 I 8431 64432
1985 19.325 16.980 18.982 224 67.539 4149 s 2970 0188  M928s 0 't A
ioa 19.500 16.841 10.978 2149 56,575 441 s 3071 018 Az 0 }: -u'§ S aeri
20,141 17.136 17.e7% 2215 57.167 4.908 . 2638 0229 2822 0 0 5 686 g1 759
1988  20.738 17509 11279 2260 57,675 5.061 . 27 Razge 0 G ne3 491 A969.020
1980 21.348 17.047 18.147 2.168 67.488 5.67 s 712,856 19327 13050 "l90s9  "002¢  R6.316 R169 461
1990 22458 18362 15.571 2178 58.564 "8 162 -0.038 #4349 "0 348 42,665 063 0032 5187 A7 847
1991 21.504 18229 15.701 2.300 57.029 Rg 580 -0.047 3022 70353 2679 0.066 9032 Rg 152 "70 513
1992 21629 19.376 16223 2383 67.500 Rg.608 0.043 2418 0361 2826 0.068 0030 RS 903 %70 058
1993 230.249 18.584 14.404 2.408 5,738 Rg.£20 -0 042 2.893 0.378 R2.782 0.07 0.0 g 152 #68 168
1994 22490 19348 14.103 2.391 5§7.952 #6.838 0.035 2,685 0370 "2014 0072 0036 R5 077 70 833
1996 22.028 19.101 13.88?7 3.442 87.458 1477 0.028 J3.209 0.32% 3044 0.07) 0.0 R6.679 ®71.207
1996 22684 19.363 13.723 2530 R58.299 7,168 0,032 #3554 039 3104 0.075 0035 A1 147 72502
1997 23211 19.394 12,658 2.495 56750 6676 -0.042 "3720 #0327 22,902 0.074 R0.034 7’138 72532
1968  R23.718 R19.288 3235 R2.420 R58.602 7.187 -0.048 K3.347 RQ.334 n2.061 0.074 R0.031 n5 778 #72.850
19897 23328 19.298 12,544 2508 $7.673 71133 -0.063 3226 0327 X1 0078 0.038 1.181 12523

LN lud lm‘ d ale.

3 See Nole 1 al end of seclion.

1 Represants lotal pum; siorage faclity production minus anergy used lor pumping.

« vglues ure esimatad. For all ysais. includes wood consumption In all sectors (see Table 10.4).
Beginning in 1970, includes electic ulility waste congumplion (see Tabla 8.3). Beglnning in 1981, includes
industrial sector wasle consumption, end Iransportalion secior use of ethanol blanded into molof gasaline
(see Tabie 10.3). Boglt:nlnq n 1989, includes sxpanded Coverage of nonutlity wood snd wasle

consumption (see Table
% Trhrough 1989, pumpsd slorage ia knciuded in convaniional hydrosiecric power.

¢ Nol alt data ware available; iherelore, valuss were interpolated
! Thare is a disconiinuity in this time sories betwean 1988 and
r.r\‘owabh anergy beginning in 1989 Sse Tables 10.1and 10 2

Thote s a discortinuly in thia lime seties batween 1969 and 1990, baginmng wn 1999, pumped

slocage is removed.
RxRevised. PxPreliminary. (s)=Less than O.QOO: qu‘aqlm-on By,
ue 10 ingepend

1989 due 10 the expanded coverage of

NA=Not avalable.
| d

Note: Tolsis mey nol equal sum of p
Web Page: hitp/iwww.eia.doe.govAueloverview himt.
Sowces. Seo end of seclion

Energy Information Administration/Annual Energy Review 1899
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Figure 1.3 A&nergy Consumption by Source
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*Solar and wind.

(s)=Less than 0.8 quadrillion Biu.

Nole: Because vertical scales differ, graphs should nol be compared.
Sources: Tables 1.2 and 1.3,
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Table 1.3 (E&p[gy Consumption by Source, 1949-1999

adrilion Btw)
Fossll Fusis
, Renewable Ener
Cosl Coke 7 . : il
, N otal Nuclear | Hydroslectric | ¢ T -
Yoar Cosl ‘mv:!‘u "51'1"' Patraleum? | oy Elactrie yg““‘::‘ ) ";:'v :R‘::si.g‘ eod’ Total
L 1] 4 L 12t 41
- oum Fuels Pow Siorage ¥ Pawer Geothermal | Wale ® Solar Wind R E"";:‘" Total!
- A wind_ | Energy _
1950 130 2 S 11.883 29.002 ° ' rais JIowll |
81 12s 0z Tos e Nes 0 . 1440 0 1582 o ° 330 3 6%
1308 0012 7680 14 ' . 1454 0 1635 38 998
1953 "in 20008 s 950 33.800 0 ’ 1456 H Tare 0 0 2.988 36,996
1964 o116 0507 1844 :5-556 34.828 0 s 1438 0 1.44 o H 1m0 370
1985 10167 0010 &% 738 31410 2 : 1388 0 1300 H H 207 37 684
198 135 0013 91 e Svess 3 : 1407 0 1424 o o 9 b30]
1857 10621 0017 10,191 703 1451 ° \ 1487 0 1416 0 0 2903 T
1958 953 0007 10663 nes 38.928 (s) . 1,587 0 134 0 o 330 i
1959 9518 -0.008 N7 1833 bt 993 . 1629 0 132 0 0 735 HEH
1060 9838 0008 12385  1981s 41 0.002 . 1687 0 1253 0 0 T i
1961 921 0008 13938 20918  s3re 0.008 ! 1,657 0.001 1320 0 W i prgtt
1862 9.908 0.008 13731 21.04 pritel 9o : 1680 0.002 1.298 e N 3o P
1963 104 : N 049 . 0.028 ’ My . A n 45.75%
ol g we onm 4m o aw E dm w2 M dm aa
11,589 0018 15769 23 50. ' o 3008 JEH e NA 3248 s
. : 04 ' 1.1
16 laM3 008 16MS 4401 E38M 0084 . 108 9.004 13 0 NA 3397 54018
168 12331 2017 lg3te  saars s ] \ s 0007 1340 ° KA ] S 50
" 2038 20,878 %8 o : . 0.000 1.419 0 NA 374 62418
6 ; . . 0,154 ’ : .
o e cose s s e 023 ’ e 0013 o440 0 NA RETC ¥
1912 1207 ool 11em e olem o3as . 18 a2 s 9 NA N5 mad
B gor 2231 LYY 70318 0810 ’ 3010 0.043 *327 0 NA x$ 37 ~75 800
s 1266 001 jones MY s Yoo ‘ 3 b+ ass . M Mk i
g 13 3 045 3515 ea10k 2111 ' ; ' i H "y it L 31
1977 13922 ofls  Tout WS 70.680 70 . 3o ore WAL H Ry oass o Trean0
1978 13 0125 20,000 37.“5 7'~‘“ %022 . 2.518 0.077 "1.837 0 NA Ry429 A78.120
' ) . A 3441 ! »
fOBE 8 Rm R oEE W oo oEm o ¢ B I S
1981 15.908 -0.016 19.020 31.931 67.750 3.008 . . t 355 H NA o e
1662 15322 0.022 10.508 .232 64,037 31431 0 349 oies "3o1s H " ] b yy
1963 15894 -0.01 17.357 054 6).290 3203 . Y08 012 1 0 " 265 Nkt
1984 17.071 0.041 8.507 31.08¢ 68,617 3653 . 3800 0188 880 0 : 6848 Teors
1068 11478 0013 17834 20922 68.221 149 . 338 0158  mises 9 . mGiss  mredrs
Moo Sowm o EE O EE oG ) o om0 @ dE ua
. . . ) . . IHT 0229 7822 0 s 6,169 79633
1988 18.848 0.040 16.552 .2 71.660 . A ;
1989 19.926 0.030 9.384 34.211 72.55% 31 . %17 509 nwgile  AWIOS0  Awoosy A% Nogely  Avee99d
K 38 3050 0.059 0.074 6470 54 593
B0 190 0005  10.298 33,85 71,955 ng 162 003 R340 R0 359 2665 0063 %0032 "9.260 fo4.188
leet 4870 0010 1ede 32848 M71231 ng.580 0.047 3222 R0.368 2879 0068 %0032  "6367 18406
9158 %0035 20431 33857 wunieso Rg.608 0,043 788 0379 2826 0,068 0030 6167 hes i
1983 10776  R0.027 20827 3384 74471 ng §20 042 7 0393 2782 o007 0.031 "6 424 87,309
WoouE M o omm B s osm M MR oam ot fx we
. ' ; g . : iy . 3 3 0 0.023 . 9094
18 20, %002  M32550  M38787  M9270 7.168 0032 3915 0.352 3104 0.075 0o e 93911
1997 21464 N0.048  *22530  "38206  "80.268 70 0,042 #3840 "0.328 2982 0074  "003 %7358 "34318
1998 21883  R0067 21921 R38O  Ra0SIS 7167 0048 #3552 R9'335 A793t 00N %00 984 34570
19997  21.608 0.058 2 37708 7 [RER] 0.063 2417 0.327 3514 0.078 0.038 130 96 596

' includes supplamontal gaseous Auels. . 8 Through 1889, pumpad siorage s included in conventional hydroeleciric power

1 Pelroloum products aupplied, including natural gas plant liquids and crudo oil burned as tuel. 8 Nol all dala were available; tharefore, values were inlerpolaled,

3 Represents lotal pumped storage facliity production minus onuqy usad for pumping. 0 There i3 o disconlinuity in this lime serles batween 1988 and 1989 dus lo the sspanded coverage of
4 Trvough 1988, includes all net imports of alectricity. From 1889, includes only the portion of nel renowable energy beginning in 1989. See Tables 10 1 and 10.2.

worts of elecuicity Is derived hydroelect dpwu. W There Is a discontinuity In this time series between 1989 and 1960; beginaing in 1990, pumped sloregs
3 Includes eleciiclty lm.dpom trom Mexico that ere derivod from geothermal energy. ia removed and oxpanded coverage of use of hydioaleckic power 13 included.

8 Values sre esiimaled. For el years. Includes wood consumplion in sl soclors (see Table 10.4). 12 Independonl power producers’ use of coal is included beginning in 1892 Seo Table 7.3

Beginning in 1870, includea electric ullity waste congumplion (see able 8.3). Beginning in 1981, includes RsRevised. P=Praliminary. (s)aLess Ihan 0.0005 and greater than -0.0005 quadrilion Btu. NA=Nal
Indusirial sector waste consumption, sand ensporiation secior use of elnanol blended into molmnollno aveiiable.

(see Tabie 10.3). Beginning In 1989, includes expanded caverege of nonutilily wood waste Note: Tnials may nol agual sum of components due 10 INdependent founding.
sumpltion (3ee Table 8.4). . Web Page: hitp:/iwww_als doo.gaviusloverview.him!.
.From 1989, indudes net imported icity froi {9 30urces and 1omoves ethendl biended Sources: See end of seclion

y from nors bl
Inte mator gasoiine, which wouid otherwise be double counted in both pelrcleum and renewabie energy.
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Figure 1.4,Epergy Imports, Exports, and Net Imports, 1949-1999

Energy lmpom

30_

25 -

8-
515-
i

5 -
0

s
d
=g

Enorgy Exports

A L
1950 1955

Y

1860 1965 1

Energy Net imports

Quadrillion Btu

+30 -
+25 -
€0 -
5 -
#0 -
.5-

\JN S o

s R — D e S —

870 1975 1980 1985 1960 1995 1850 1955 1960 1965 1970 1975

Q0 ~—-

5
1949

1852

1955

v

1958

v

T vy

1961

v v

1 v v
1982, 1985

Y g T ¥ —— T M r v M '
1964 1867 1970 1873 1976 1978

A |

1988

¥
1981

L1

1994

Y
1997

Notas: » Negative net imporis sre nat exports. « Because vortical scales

diffsr, graphs should not be compared.

10

Source: Table 1.4,

Energy Information Administration/Annual Energy Review 1999

24780



£812-+2030a

Table 1.4 &nergy Imports, Exports
{Quadrillion Btu) ' P » and Net lmpons, 1949-1999

imports
T T . L e
Gos Natural PR o - o
Yoar Cosl {Dry) Petroleum ! - e
. Other 3 Total [ Gas
1949 . oal {Ory) Petroleum Other ? - Tokl"_d . Coal | (Oom) Patroloum ! | Other? Total
00y - 0.00 1.43 0.03 147 . k4 S Sufipdubidndet V0N SUNIDUMEATRIPON KA
. . 0.
1081 o) 0.00 1.89 004 19 0T 003 o0 505 Ve A REs 9 002 e
1952 001 0.0y in 004 3N bt 993 08 253 282 161 00 0% 201 ont
1953 0.01 0.01 228 0.04 ERl V.40 0.03 0.8 0.02 237 ‘140 ‘002 1.20 002 020
1954 0.01 ; ' - 2 .98 0.03 084 0.02 o ' a0 920
A S O R RSO A T
X 0.01 LR 0.08 328 : - . 0. 2.29 1.46 -0.02 1.88 004 054
1957 0.0 oo 9 008 ) 1.64 0.04 09 002 295 -1.98 -003 228 0.04 030
1958 0.0 o 3% 008 387 217 0.04 1.20 0.03 34 214 (s} 228 002 1
18 ! ' ; ' 382 142 004 058 0 ; - ' | V88
C A A T A
196 - . : : ) ) 14
1 () 023 an oo i 3G o0y 043 002 148 102 0.15 Is7 0.04 i
:ﬁg 001 0.42 4.66 0.03 5.01 1.08 0.02 035 0.03 148 R 0 o2 0 35
Mo w8 @ R OH W & oo a4
, X . 1 X . . -1.33 X
1oes ) 047 849 0.04 892 1.3 0.03 0.39 0.08 185 497 oM 01 002 It
19 Ja 9% ! 0.08 e.18 1.35 0.03 0.41 0.06 185 138 0.47 $.24 -0.01 R
1968 0.0 067 :g} 9.04 8.19 135 0.08 0.85 0.08 215 1.35 0.50 491 -002 404
A A T A -
1970 (s 0.85 7.47 0.07 3.3 194 007 05 ) ' " ) 093 14 H
.07 . , ) 55 o1 268 -1.93 o.n 692 004
1971 (s) 0.56 8.54 0.08 9.58 1.53 0.08 047 ’ a
1972 s 105 10.30 0.11 11.46 163 008 ' 006 XA Ry oo 08 o o2
1441 H 1 1939 on 1148 16 X 047 0.06 2.14 183 0.97 9.8) 005 9.32
. . ) . . 0.08 0.49 0.08 205 142 0.98 :
:g;; . gos 0w 13.13 025 14.41 1.62 0.08 0.48 0.06 a2 .87 099 :; o 0 9 1319
187 o,gz 0.98 12.99 0.16 14.14 1.78 0.07 0.4 0.08 236 174 0.00 1251 008 1175
44 0' x] 0.99 16.67 0.18 16.04 1.60 0.07 047 0.06 AL -1.57 0.92 15.20 009 14.68
1o .04 1.04 18.78 0.26 20.09 144 0.08 0.5 0.06 207 -1.40 0.98 18.2¢ 020 10.02
A I R A A
. . g . ) . ) , 0. 207 170 1.24 18.93 . .
1080 0.03 1.01 14.68 0.26 1697 24 a.05 118 0.08 n -2.39 096 13.50 83: 34
1881 0.03 0.82 12.64 0.39 12.97 2.04 0.06 1.28 0.06 YEH 392 0.86 11.38 033 965
:gg; g.g 8.g2 :g.g 8’3? ggg gz: g,g: IR 006 463 an 0.90 905 028 748
. , 5 X R X X 1.57 0.05 .72 -2.01 0.89 9.08 0.36 8.3¢
1084 003 0.85 11.43 0.46 1277 218 0.06 1.54 0.05 3.60 12 079 9.60 040 866
1888 0.08 0.95 10.61 040 12.10 .44 0.08 1.68 0.08 4.2 -2.29 0.90 893 041 re7
1988 0.08 0.76 13.20 0.43 14.44 2.26 0.06 167 0.08 4.08 219 0.69 1153 0368 10.38
1987 0.04 0.69 14,18 0.57 15.78 2.00 0.05 1.63 0.08 3.88 -2.05 064 1263 048 11.91
:g:g gg? :gg :;:: g;} }:z gz‘o g?: 1.74 8:2 442 -2.48% 1.23 14 0% 037 13.4%
) ) A . X . . 184 ) an 257 1.28 15.33 015 14.19
1980 0.07 155 17.92 "0.22 "{8.05 an 009 182 .18 Re.87 -2.70 1.46 1529 003 1400
1991 0.08 1.0 16.38 a9 27 R19.50 285 013 2.1 %004 A5 18 an 1.67 1422 "0 72 R13.34
1992 0.10 2.16 16.97 "0.33 "{9.58 2.68 022 200 R0.05 ASE .2.59 194 1496 0.3 "1462
1993 0,20 240 18.51 R0.39 21.50 1.9 014 PR} 008 "y 20 f.476 225 16.40 032 A7 22
meNE e GEH O NE o omp oo e lmo BB MR oM 1R N8 Ay Mo
.. p . . R ) . k A 3. 1 1
1996 0,20 3.00 20.27 0.52 "23.09 2y 018 206 "007 "4 66 n217 205 1821 R0 45 1933
1997 0.19 3.06 "21.74 RO.52 R25.52 219 016 210 012 457 -2.00 290 1064 040 20 94
1998 0.22 "322 R27.91 "0.50 "20.85 #2.08 0.16 "y g7 0,16 R4 34 183 306 720,94 034 2251
10957 0.23 364 2253 0.52 2692 1.8 - 016 1.96 017 382 431 348 2057 036 2310
U inciudes imports into the Strategic Pevoloum Reservo, whikh began in 1077. temllaries and possessiony. ¢ Totals of nel import items may nol equal sum of componsnts dus 0
2 Coal coke and small emounts of slectricity ransmitied across U.S. borders with Canada and Mexico. independeni reunding.
ReRevised. PsPreliminary. (s)sLess than 0.00S quadrilion Blu and greater than -0.005 quadriilion Blu. Sources. Tables 5.1.55,61, 7.1, 7 7. and 8.1, and conversion laclors in Appendix A
Noles: ¢ Includes Uede boiween Lhe Uniled Siates (50 Stalss and the Disirict of Columbia) and its
1
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Figure 1.5 Eneray Consumption per Person and per Dollar of Gross Domestic Product

Energy Consumption, 1943-1999
100 - Energy Consumption per Person Change from Previous Year, 1950-1999
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Nole: There is @ disconlinuity in this ime series batwoen 1988 and 1989 du. to the Source: Tabie 1.5.

expanded caverage of renawable energy beginning in 1989.
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Table 1.5 Eny | '
el5 ﬁqergy Consumption per Persan and per Dollar of Gross Domestic Product, 1949-1999

Per Person indic
stor e GrossDamestic Praduct (GOP) Indicator
Total Energy Energy Co u i oo Tt
) - Canaumption Populstion | Energy Consumption Change from GDP b Sl v
Voar (qQuadriiiian By, pulstion per Person Previous Yoar I per Gollar of GOP Changed tram
L imiion psapis (miken B ercent o iotm | chumeanoniie) | et
. 1949 32.00 148.7 —-- ——————— e - L R RS SR
1950 .63 Ity 3 by £1,560.9 220,63 -
108 -3 229
1 37.00 1540 240 L34 R1,686.6 A20 54 Rg4
1042 %77 156.4 48 #1815, "20.38 noe
1953 37.68 1599 238 24 ay'e873 Ao a8 i
1954 38.68 1010 1 0.9 n10739 "19.09 '
1958 40.2¢ 165.1 a2 4.8 *1.960.5 1870 30
1986 41.79 188.1 4 8.0 20008 Lt K14 25
1987 41.82 Cme Eovt 3.0 82,1411 "19.52 e
1958 67 1745 Lo -2.0 21839 : 1915 -
1959 4349 177 LoH -2.0 *2,162.8 : *19.27 08
1960 5,12 1703 48 29 23100 naTs w37
1981 45.78 183.0 282 24 #2376.7 LIy A2
1962 41.83 188.7 50 0.6 "2,432.0 18 91 a9
1963 49.65 188.4 54 32 "2.570.9 %1855 R4
1964 $1.83 1911 263 19 "2.690.4 %18.45 ng's
1965 . amn 30 %2.848.5 Ryg 21 .
54.02 193.5 21 2 13
1066 §7.02 196.5 3.0 3,020.8 R7.04 .20
1967 58.01 1o14 262 4.7 #3,2215 ny7.67 LY}
1908 62.41 199.3 208 21 "3.3083 X g
1969 65.60 2013 i 50 #3.466.1 n13.01 Aty
1970 6768 2033 326 42 RYST1.4 LT 21
1971 8931 ’ 206.0 k> (X ] R1578.0 R18 08 a3
1912 1278 - 338 0.3 "3,697.7 "18.74 13
1973 78.01 §‘,’” ue 34 #3,808.4 - nig.68 nod
1ore e z“" 380 32 1234 A18.33 1.5
1915 7204 b oA 37 Y n7 6 Nid
:g;g 76.07 2178 380 48 R8T -n.g: g:
9 78.12 219.8 358 1.4 5118 Ay7.31 1.9
|97. %042 2324 61 24 74.760.6 "16.8) nas
Hi4 L] 2246 361 00 "4 012 4 "6 S0 a7¢
H 78.43 2265 48 42 A 600.0 n16.00 A3.0
1881 10.87 220.5 M s "5,021.0 ®15.25 47
1982 T3.44 a7 m 5.1 24919.3 Ry4.93 R.2.1
1983 73.32 238 314 0.9 R5,3323 R14.29 R4l
1984 897 2358 328 18 R5,505.2 n13.98 n22
1988 hre.78 237.9 23 09 " 7971 "13.4) R3¢
1886 _ 1ros 240.1 321 Y] RS $12.4 24303 LEY)
1987 .79.03 24233 329 28 R6,113.3 R13.03 0.0
1988 $).07 s 340 33 #6,368.4 "13.04 "1
1989 R3g4.59 248.0 Ri343 LY f8.591.0 n312.83 R348
1980 Ra4.10 248.0 ‘338 LK ] R.,707.9 n12.55 R.22
1991 R84.00 n282.2 333 1.5 R6.676.4 R12.60 R0.3
1992 Res.51 268.0 335 0.6 R6.,880.0 n12.43 R
1903 87.34 "287.8 339 1.2 n70626 R12.38 R0.6
1994 "gg.23 260.3 343 12 R73477 214 Ry
1998 £90.94 2062.9 348 09 R7.543.8 R12.0§ no?
1996 £93.61 268.2 354 23 R7,813.2 ®12.02 0.2
1997 Rg4.32 *267.8 352 08 Rg 1448 Ry1.58 a7
1998 Rg4.87 #270.2 £350 n06 "g,485.7 24143 -39
1999”7 96.60 any © 354 1.1 88482 10,92 49
1 Resident populstion of the 50 Slates snd the District of Columbla eslimaled for July 1 of sach year, R=Revised. P=Prelminary. = = Nol sppicable.
Note: See "Chained Dollars® In the Glossary.

oxcap! for the April 1 consus count in 1950, 1960, 1970, 1980, and 1990.

3 pPorcant change caiculated from dals prior to mmdh?‘
3 Thare is & disconlinuity In this time sores between 1988 and 1989 dus to the sxpanded coversgs of Table €1. Energy Consumption per Person

renawable energy beginning in 1989. Enargy Inlormation Adminisiration.

Sources: Totsl Energy Consumption: Table 1 3. Popuiatlen: Table €1. Grase Domestic Product:
and Energy Consumption per Oollar GOP: caiculaied by

Energy Information Administration/Annual Energy Reviow 1999 13
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Figure 1.6 sState-Level Energy Consumption and Consumption per Person, 1997
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Table 1.6 $1aje-Level Energy Consumption, Expenditures, and Prices, 1997

Consu v
mpiion Consumption per Person Eapenditures Expondiiures per Person Prices
T RN DRSPS et Achincdid e RO Ao A PR
Rank Sule I : Dollare per
o ; Triion Biu St Miltion Biu Shate Million Oollars Slate Oollars State Million ap(u
1 Texss )
1 e N e s s oo g
3 Ohio 4:1“.3 Wyoming “2‘1 N.l.?( 55,070 Alaska 3578 District of Columbia 1784
4 Now York 40932 Texos “1-‘ . ow Yok 34,049 Louisians 34N Connecucul 1256
M Lovisions byt o $540 Pennayivaris 25.810 Tonas 2,841 Anzona nrs
[] Pannsyienia .900.7 Kentucky «62.8 2&"4. 22??? nonn Dakola ;ssﬁ New Hampshre 1458
7 Hiinois ¥ i ; . sine ) varmont 1136
;o o 102 ndan] e e BUp precdComn 130 assanaws
i ' . y ' g mnans . ow York "
& Mchigan 32691 Wadl Vigina M58 New Jursey 16764 Indiana 2405 Ahode lsiand 1104
1" Goorala tend “lho 4453 Notih Caroling 15,823 lows 2330 Flonda 10.99
12 NewJena 2,505.4 Kahorn 4304 Georga 15642 New Jorsoy 229 Meryland 1037
13 NomnCaroine et Oudshome 4229 Loisins 15,120 Vemonl 2324 Celilornis 10.27
i Washinglon 11683 M:ow 4118 Indana 14108 Kenlucky 2313 North Caroling 1011
1§ Virginia 11264 - ppi 4112 Virglnla 13.454 Aansas 2.304 Oslaware 908
16 Tennesses 20842 o a3 408.4 Massachusaits 13,087 Nebraske 2,302 Nevada 3.81
17 Nabsma 19778 Kontas gg;': I:.“l‘:.‘,a v e ongven o New Mos 248
. ' anE . ' 0 . ow Mexico .
I i e M8 e i g 8 e i
¢ ' . ] 5 ans 8 rginia .
2 Mivsourt 1.748.9 Waashinglon 3853 Mirtesole 9089  Connecicul 2,219 Misoun 915
3 Minnesole 1,685.8 New Moxico 378.2 Alibsma 9,616 South Dakow 2,208 inols 9.0)
2 Muuchusqlu 1,534.1 Nobrasks 372} Mauyland 0,583 Okishoma 2,208 Ohio 3.01
;3 g:;alh c.:aun. : :6;; 820 gzg; mlucuy $.045 West Viginis 2,204 South Dakols 8.9
lahom, o 1 400.. slawa/n 3 Ny 8.574 Missiseippi 2.183 Georgia .88
5 Maryland 1,360.0 Minnssola 359.8 South Caroins 8177 Nevade 2.180 Maing 8.82
26 Arizona 1,182.4 Wiscansin 3828 Ollshoma 7,323 Tennesies 2,180 South Cerohng 81y
a lowa 11304 Oregon 3481 Connecticut 7.248 South Caroline 2,150 Kansas o
2. . Colorade 1,133.4 Novade 3480 Coaneo 6.081 New Hampshire 2,154 Colorado 868
29 Oregon 11329 Goorgla sS4 fova 6,849 Pennsytvania 2,149 Aanaas 863
30 Mississippl 1,123.7 Utah UG Ovogon 6.068 Massachuseits 2,140 Tonnossos 060
3 Kansas 1,033.1 Michigen 333t Misgiasipps 5.963 Missourt 2,932 Misslssippl 8.59
k73 Akansas 1,030.3 Disuict of Columbis .4 Kinvsaa 5.850 Nocth Caaling 2,129 Nebraska 8.47
33 Wast Viginia £809.2 South Dakola kr184 ABnsas 5812 Ideho 2,109 Minnosols 8.46
ko3 Conneclicut 795.8 North Carvlina 326.2 Wisl Virginia 4,002 Minnesola 2,108 Montans 8.41
35 Alasha 697.3 Iiinols 3352 Nebiasus 3814 Winois .00 Oregon 8.40
38 Utah 601.2 Pennsyivenis J24.0 Uuh 3,708 Georgis 2.088 Wisconsin 80.38
¥ Now Maxica 647.1 Missourt 232 Nevada 3,637 Rhode Island 2.070 Michigan 810
3 Nobrasky 617.1 Now Jorey 207 Now Manico 3,428 Michigan 2,020 lowa 8.10
38 Nevade 584.4 Virginie 315.4 Maing 3.158 Virginia 1.998 Oklahoma 8.07
40 Maine $6.4 Colorade o Idgsho 5% New Mexico 1,988 idaho 001
4 {daha 491.7 Vormont 283.3 New Hampahire 2528 Wisconsin 1,953 Alsbama 761
4a Wyoming 4203 Maryland 286.8 Howali 2288 Hawaii 1,920 Kenlucky m
4 Monlana 3718 New Hampghiro 259.0 Alsska 2180 Arizona 1,883 Washinglon 164
“ Noah Oakola 355.8 Arzona 2529 Monlana mn Maryland 1.881 Uah =~ ; 58
45 New Hampshire 303.8 Mossechusetls 250.6 Rhode Isiand 2,044 New York 1,879 West Virginia ! g.“l
48 Delaware 267.2 Florida 2482 Wyoming 18713 Oregon 1.868 indiana :
a South Dakols 2419 Cannodlicut 2433 North Oahola . 1609  Washinglon * 1.840 Texas s
48 Hawail 2398 California 240.0 Dilaware 1.692 Ulah 1.78% Alaska 6.69
49 Rhode island 235.1 Rhode lsiand 2379 Soulh Dakola 1629 Colorado 1.768 Wyoming g g;
50 Distict of Colurmbia 176.8 New York 235.3 Vermont 1,368 California 1,718 North Dakola s
51 Vermont 167.1 Hawail 201.0 Diswics of Columbia 134 Floride 1,711 Louisiana 4
£2 Unitod States 194,063.8 Unlted 3tates -3861.3 Uniled Slalss 567,219 United States 2.119 United Stalos E
poris, X C ption Estimales (Seplember 1999), Tables 9 and 10« Expenditures and Prices: EIA, Slale
: '"2:“3" ;;zz,:::::n 1‘ " o'.n:'u?::crp\m wﬁ;ﬂ."&‘,&'}?&ﬁmrﬁgﬁsﬁm Eneryy Price and Expenditure Repont 1997 (June 2000). Tabie 1. « Bolh pubkcalions include Slale-level
No'l':' ‘;R::kln 1] buc’; z\c\:\loundod dala. ) data by end-use secior and type of energy. Consumplion eslimales are annual 1960 through 1997, and
Wob'Pnga: ht'w'IMw.da.do!. Icmcwullou_tu(QQ.hunl. price and expendiluros oslimales aio annusl 1970 through 1997,
Sources: ¢ € J nergy Ink Uon Adminieirstion (EIA), State Energy Dole Rep ot 1997,

Energy Information Adminisiration/Annual Energy Review 1999 15
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Figure 1.7, )-l‘eating Degree-Days by Month, 1949-2000
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-Table 1.7 )-lﬁmng Degree-Days by Month, 1949-2000

Year J dinusry | Februs l l
o y March April I Ma
. y June Jut
1949 ’se ro1 . l l uly _Auguat N »S‘:gl!muu— L gc_lftio.r* L —!4?!.2;,._, .\.9.'.3'.'.“" Total
1950 761 ! 330 128 21 o
Rres Ia 2 89 a2 162 b g 2 9 209 503 763 24
1952 807 677 H rH H 48 8 17 " 3 o HH 15
1953 754 o &0 215 184 32 s 1" b b o e 547
1954 986 §77 848 ars Q2 23 s 1" 51 3z 540 785 €314
- A A N T T D
958 900 8 9 4
1957 b g: g:g 87 157 27 10 12 zg ';’1“; 600 886 €521
1950 $08 868 690 91 I 5 ¢ 16 61 35 e ™ e
1oee 44 182 810 38 I % ! H €0 250 it o o
1960 864 26 4 .
o o) 100 Gl a1 169 33 7 " “ 354 201 2 ara
1962 978 $ 7 .
oo W @ @ oW or ¢ @ R B om g dw
R S S A S A . N N
1868 1,010 190 8 kL1 114 48 1 14 78 m o 814 4918
1968 g 1% % nr 180 30 $ 14 61 208 496 83 4560
1958 979 832 m uy s 8 17 82 210 588 ? (o09
- A A A B ¢ S R R
1970 1,063 758 635 M6 9 60 2908 564 860 4738
/ 120 1} '
IR R S R S S S SRS A R T
o7, a0 m :““ g;z }:; 4 7 12 6s 330 813 o t70s
1974 08 T e s e 9 61 213 a7 9 4313
1978 821 102 68 tg m g e 13 o 303 526 79§ 4.408
e ore o g cae poid o a 5 13 100 23§ 462 808 wan
ter1 1188 sas o % e 19 1] 67 668 941 4728
o 1aee 2 19 38 6 13 59 298 0 m 4608
X 038 i 350 187 34 7 1 y
1979 1079 950 14 v o 3 ? " 2: 20 517 841 4958
1980 887 831 680 57 142 49 5 10 54 e prs 031 o707
1981 964 €80 620 260 165 28 6 1" 76 gz; 504 :3; 22?%
1982 1,067 776 620 408 14 82 7 ' '
19 75 264 518 692 4619
1983 874 708 588 a1 189 35 ] 5 .
53 251
;g:; t.goo 648 704 n 172 P 7 7 88 223 2: fou :gﬂ
1,057 807 587 260 123 47 5 17 69 4
1986 858 734 842 298 123 30 9 i % ga: gg: ;:; A.u:
€29
:g:z ) &2}2 714 513 309 107 20 [] 13 81 s 491 m 434
1988 o4 778 504 U4 134 30 3 5 72 352 506 831 4653
1950 e :g; :gg :;: ::: :zrg g 14 L&) 259 42 1,070 4726
10 8 246 «57 789 4016
1991 02t 639 564 287 o8 30 8 1 €0 42 566 151 4,200
1992 852 644 663 348 152 48 14 24 74 301 664 822 4441
1993 860 027 664 308 128 Y] " 9 89 302 580 824 4,700
1004 1,034 013 554 203 174 2 ] 16 63 268 a1 123 448)
1998 87 750 858 378 174 3 4 7 n 2 605 872 4531
1996 S 748 m 360 185 i 8 ) e 278 630 760 13
1997 2 672 882 406 198 31 7 16 63 n 502 800 4.542
1998 : l.m» "g23 R500 R331 R109 R4y Ry RS "33 "245 LITH 717 n3.951
10007 881 Ras4 re42 338 o158 52 5 9 67 e 429 755 4244
20007 680 653 493 NA NA NA NA NA NA NA NA NA NA
Normals! ) 768 N 399 150 3 7 1 @ an 526 836 4570

* Basad on calculations of deta from 1861 through 1990.
" RsRovised. PuPreliminery. NAsNot avaiable.

Notes: » This tabie excludes Alaske and Hawail. » Degree-days are relaiive measuremaents of ouldoor
air tamperaiure. Hosling degres-days 8re devistions of the mean daily lemperature below 65° F. For
oxample, 8 weather sistion recording & mesn doily lemperature of 40° F would report 25 heating
degree-doys. « Temperatue inf tion recorded by th i is used o ceiculaie Slato-wide
dogree-day sverages based on rosident Siste population satimated for 1990. The populstion weighled

Energy infarmation Administration/Annual Energy Review 1999

Slate figwren are aggregated inlo Census divisions and the nelional average.

Sources: ¢ 1949-1098 and N ls—U.S. Depad { of C ce. National Oceanic and
Atmaspheric Administzation (NOAA), Nalional Chkmaic Dela Conter, Asheville, North Caroiing. Hislorical
Climatology Seriea 5-1. » 1999 and 2000—Energy Informalion Admirustration, Monthly Energy Review,
June 1999-April 2000 Issues, Table 1.11, which reporie data from NOAA, National Weather Service Climale

Analysis Conter, Camp Springs, Maryland.
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Figure 1.8 , ﬂaoling Degree-Days by Month, 1949-1999
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Table 1.8 &0pling Degree-Days by Month, 1949-2000

Yeur 1 January l February L March l April 1 Hey L June T

July [ Auguet

1949 18 " Novemb Total
14 2 110 -
1960 7 253 387

1961 a I n 31 108 201 268 494 i 0 " 10 13
1952 7 H 18 198 316 293 158 65 A
1953 12 8 26 29 b4 260 368 03 159 3 0 "\ i
1954 " 12 P 235 18 63 338 292 168 P31 10 . 1218
1955 8 7 20 b+ 8s 24 3% 206 198 44 " 7 1326
1958 ‘ 12 14 H 1 16t 31 355 182 50 4 a
1957 2 7 1 3 12 i 207 2% 151 8 ‘2 H 1230
1958 3 1 H s % 243 W 278 15§ 3 P 1i%
1] 101 1 H » s 1230
4 s n 13 3 128 2% HH o H & 2 : 348
1961 5 9 0 2 41 318 01 302 181 59 15 1208

1962 H . 3 zo 74 195 306 287 186 4 12 ; i
1963 M 8 1 204 278 289 138 6 1aee
1963 H g ﬁ a 34 3 08 266 153 7 " ? 11304
1909 8 7 10 47 e 414 334 %8 148 42 17 ’ 1185
067 p H b 2 K n e n 158 m 19 8 1153

132 4 .
oe7 : g 24 4@ 170 206 78 253 118 43 }3 : !3?3
1aée ¢ 2 ’ :z 15 204 w7 202 148 53 7 . 1137
1970 3 M © 3 84 200 1 304 153 48 8 ‘ 1,190
44 H $ 1 38 104 201 w mn 188 48 6 § 1241
1ors . ! b 32 8% 44 208 269 182 77 12 ¥ 1.204
Jt<k] $ $ 2 38 " 174 % 276 189 o 9 1 1,148
1o - 3 2 18 15 236 318 103 166 6 a ‘ 1.241
404 ) k. 28 n 101 14 M 207 120 « 0 s ALY
1878 ! 14 24 "y 203 304 208 120 s$ 12 s 12
1078 $ 1" 23 1 ' 208 282 243 127 21 8 ‘4 1020
177 ! s\ 23 35 121 12 351 193 180 u 15 ¢ 1.208
1918 3 1 N %) 218 10 300 180 s2 9 3 1226
4 s . I} 2 2 187 208 268 160 ' 11 s 1,113
1540 : 4 1 3 95 199 e ur 192 a 10 6 a1
1081 : s 10 52 s 257 333 75 138 4 12 s 1209
1983 H Fi 20 16 165 318 262 140 47 15 " 1,136
1963 ¢ 5 1 19 1 193 353 363 112 58 12 ] 1,260
tose 3 ' 14 24 0 pE¢y 20 M2 143 70 9 18 1314
tods H 't 22 » 108 193 313 268 145 68 25 " 1.194
1968 10 Y] 3 106 231 30 259 161 52 23 § 1.249
15 s 7 13 3 127 244 e 208 156 ] " 8 1.269
eeo 5 ] 1 28 9 218 359 348 140 45 18 6 1.283
1969 15 y 19 3 68 208 32 268 138 @ 10 2 1,156
1990 18 1 21 9 “® 234 18 201 172 7 16 9 1.260
1991 10 9 19 Q 147 238 336 308 149 62 8 9 1.3
1892 s 10 18 1) 7 170 288 228 150 49 13 7 1.040
1943 1 s " 19 9 207 u7 ? 148 a7 " ‘ 1.210
1984 7 ¢ 18 ar 76 262 320 263 141 350 20 3 1.220
1985 7 7 18 0 3] 202 8 363 160 61 12 5 1.293
1956 1 8 ' 28 116 226 299 207 139 4 n 7 1,180
1967 s 11 3 1 8 180 25 268 7 a8 10 s 1.156
1898 "2 Ay R10 23 R13s n228 "350 R33Y A48 ! *62 "20 A1 M40
1999” L] Ag hg » 60 ar 387 290 154 43 10 8 1,228
2000” 7 9 20 NA NA NA NA NA NA NA NA NA NA
Nommala! 7 7 16 N (13 208 w 207 154 LH Al 7 (ALY

' Pased on calculations of dsta rom 1981 through 1990,
RsRevised. PeProliminary. NAaNol availebl
Nolss; o This lable enciudes Alasks and Hawsi. » Dogres-days are telalve messuromonia of guidoor
sit lemperature. Cooling degree-days are devietions of the mean daily lemperature abave 6§' F. For
example, 8 wealhor slation record o mean daily (empersturo of 78° F would repon 13 cooling
degreo-deys. « To [{ ink ton r ded b h [ s used to caiculale Slatle-wide

degree-dey averages based on resident State populalion ssimated for 1990. The populalion-weighted

.

Energy Information Administration/Annual Energy Review 1999

Stale figures are aggregaled inlo Consus divisions and (he natana! average )

Sources. ¢ 1948-1998 and Normals~U.S. Department of Commacce, National Oceanic and
Atmoapherlc Adminstration (NOAA), National Ciimalic Oata Canter, Ashovile. Narth Carohng. Historicel
Climatology Series 6-2. » 1999 and 2000—Energy Information Administration, Monihiy Enargy Review,
June 1999-April 2000 Issues, Table 1 12, which repons data liom NOAA, Nationat Wealhes Service Cimale

Analysis Cenler, Camp Springs. Maryland.
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Table 1.9, Hpating Degree-Days by Census Division, 1949-1999

New Middie Baot N )
L England Alsntic .C.onl:::h w::'. Narth South €ast South West South
sntral Atlantic Central United
V049 L Leantem Central Mountain Pacitg Stales '
5.629 $.009 Peht U T ) "'
1950 | $5.801 0,479 367
wou 3 e £ S RS B S ¢
1952 6.180 543 g . 2728 3.340 2154 ‘ : 4536
1953 5650 X 8.977 8,386 2684 J:ZI . §.51) ).469 4,547
8.577 $.708 6101 : : 321 1,076 4,679 : '
1956 8,702 731 y 6.630 .78 3314 2083 5,547 i o
1957 6.150 y a.019 6,409 2642 3 ‘ : e o3y
o s.158 s450 ies 8szs 1504 3112 3008 5203 2322 %
6.363 y - : 4 : . '
}gg? e.sgi ::gg? ‘.£ 2.32 g.ﬁg 3418 g.ggg 5938 7928 o
6,632 ' ' - 958 . : : :
1962 6.081 HAH e.218 6591 2960 3497 188 3318 3308 4ne
1963 0618 €103 o1 oies FEH Len 23u 5.168 3.400 r
Toed \ 6,691 8,485 3138 3.890 . ; ' 485
8554 Pt ] H X 2438 5.060 3,328 PREN
A A - - D A O
' HIAH oo - X ) X 5318 137 543
ot Sea 812 ! Y Extt 3,75 2418 5,278 3170 4.700
1968 6,800 <'on1 8477 6,569 2864 3.40) 2.082 5,232 3316 4609
. 6,331 6,558 3,160 !
) 39027
1969 6:693 5933 MY 2522 5415 3,108 4678
1% 88% 393 ) 6.903 3.208 3,910 2,328 5,324 3977 4138
1971 4 HiotH s:358 s.038 2907 3,688 2,366 8,436 3.287 4664
1912 To0n 8.084 In 7! 7850 333: ;::: 332 byt prH
o3 8,120 . 5,780 6228 2718 3,300 2,358 5,862 3383 4313
X 8870 8.2%9 sar8 2,551 an 2,000 ) . .
1978 §.362 6417 o160 . X 8,201 3,284 <408
1976 6830 '-001 3 6,678 2.040 3,38 2.187 5,693 3,623 4472
1910 s0 .07 :.;g: :gg 2,040 3,001 2.440 5.303 3418 e
1976 7.061 0.330 T.088 7024 g'?:; 3(‘»‘55 3'32 :'g?g it ppeH
© 1979 6.348 §.861 924 7,369 2 . Y : X Py
! X . 977 1900 2.604 5.564 3,202 a
1980 6,900 8,143 6792 6,652 3,098 ) . 707
1981 6812 5,989 448 8115 an g.ess e o b At
\ , . ) 757 2162 467 2,841 512
1962 8687 5.560 8.842 7,000 2121 3,387 '
8 A N 8 8 2,227 §, 3449 481
}ggi 6.308 5733 8.423 6,601 3,087 2892 2872 8,359 30m3 pyit
1984 644 877 8410 6582 2701 3451 2194 5,502 3,149 5%
1983 571 5.660 6,548 7119 2,738 3602 2466 5676 3441 a4z
1087 [ X314 $.083 6.180 6,239 2,688 3,294 2,058 4,870 2,807 4,295
CE S R A - A
3 3 R X 3 3.8 2,348 §,148 .97 4653
1589 6,887 6134 8,834 6.906 2644 M 4% $7 2,061 4128
19! §.648 4,998 EX ] 8,01 2330 2,829 1,544 5,148 3148 4016
1991 $.960 5477 5,908 6319 2503 32 2178 5,259 310§ 4,200
1992 8,844 5,964 8297 6.262 2882 3498 2148 5,054 2763 et
1993 6,728 5.040 s.648 7,168 2981 3,768 2489 5514 3,082 4100
1994 8.672 5.934 8378 6.509 2724 3,394 2,108 5,002 3,158 <483
1993 8.559 5.831 ¢.664 0,804 2967 3.626 2145 4953 1784 .53
1896 6.879 5.966 8.047 7.345 2.106 3782 2288 5011 2,860 «n
1997 6,662 $.000 8.617 6762 2,845 3664 2418 5,189 2154 4842
1698 "5,680 Re012 R§,278 5,774 A2.429 R3.025 2,024 Rs5,059 R3.285 31951
1999 6176 5.408 5913 5.883 X1 3.162 117 4,068 3339 4244
Normals? 0.621 5,039 8421 6.636 2895 3,600 2,306 5,321 3,248 4578

' Exciudes Alasks and Hawail,

1 Normels ore based on calculalions of dals kom 1961 Uvough 1960.

R=Revised. P=Preliminary.

Noles: » Degree-days a/e relative moasurement
devistions of the mean dally lemperaiure beiow 65
daily tomperature of 40° P would report 28 heali

westher slalions is used Lo calculate Stale-wide

egrec-day &
esiimaied lor 1000, The populstion-weighied Siasle figures s/e sggreg

1s of outdoor alr tsmperature. Healing dogree-days a/s
* . For oremple, & waslher slation recarding s mean
degreo-deys. « Temporsiure informalion recorded by
o8 based on resident State populalion
oled Into Consus divisions and the

natlonal sversgo. + See Appendix O
Sources: o« 1949-1908

and N

for Census divisions.
s—US. D

{ A
Climatology Series 5-1. «  1999—Eneigy Informatio
Fobruary 1999-January 2000 isaues,
Climate Analysis Cenler. Camp Spnings.
cumreni year monthy statisucs

INOAA)

Energy information Administration/Annual Energy Roview 1999

Table 1.11, which
Maryland. Census Division d
shawn in tna clted Issues of he MER. The

p. Natonal Qcesnic and
i Climatic Data Center, Ashaville, North Caroling. Hislorical
n Administation, Monihly Energy Review (MER),
reports data hom NOAA, National Wealher Service
ata lor 1999 are Ihe sums of the

U.3. tota) comes from Table 1 7.

a1
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Figure 1.18, Fooling Degree-Days by Census Division, 1949-1999
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' Excludes Alaska and Hawall.
Nate: See Appendix D for Census divisions.

a2

Source: Table 1.10.

Energy Informalion Administration/Annual Energy Review 1999
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Table 1.10, £poling Degree-Days by Census Division, 1949-1999

New Midale East North
Your England Allantic Centrsl w:‘..n‘n't‘::‘l‘h e East Soun West South United
rous Allsnils Cenlral Conlral Mountaln Pacific? s,':l:. '
- » ” —ointaln ] Paelfic T | Statee!
1950 35 949 1,038 2.128
1951 prd pots ea2 129 1919 A ¥ 1,198 593 1218
1852 581 825 €44 m 2,028 1781 g 1,120 597 1110
1853 e S 897 1,109 2,007 1864 ;g:; 1137 593 1,195
1954 103 848 e e 2137 1893 2121 o 857 L3
1958 002 234 . 2.082 1,998 2607 ! }328
1958 136 388 1,043 1,234 2,045 1191 2643 1202 390 118
. : 1124 560 1,344
1987 428 738 754 Yees 1913 1,605 263 ) '
1858 344 802 o4 1.004 2,080 1882 2465 Hodd S96 1221
1959 332 %03 638 878 1.922 1583 3408 185 660 1,230
907 1,083 ’ . 1,320 836 1.189
1960 368 a0 . 2,128 1,748 2456 1,268 7
1961 482 767 54 9e1 1.928 1613 2482 ' 776 1208
< : R . 1,300 170 1,206
1062 284 561 7 o 1888 1.370 2230 ;
42 974 ' 8 1223 709 1,168
1963 1.6808
1964 n 8 Tor T 1812 11580 Z60s 1238 208 11204
e = 3 oia ki s £ ke
1 . :
122; :;; 73 124 819 1.788 :':% g-gz: , gg; 542 1.153
1968 410 e o] 4% 1,607 1,257 2388 1120 Mt Lory
15 28 740 902 1,842 817 } . 8 1077
1970 pe 4] 101 840 1887 1,572 7508 1228 00 1%
7 o B 8 228 640 1,190
13 P m 07 1.068 2.007 1662 23718 1,163 669 1262
1972 3604 41 ::; 960 1932 1877 2448 1074 685 .
1973 551 230 991 08 1.843 1,825 2513 1141 698 1,146
1974 393 1,009 2,000 1,665 2350 1123 624 1.244
814 626 878 1842 1,362 ' ' '
1978 67 Y00 : . . 2342 1,188 690 1417
1978 402 897 " 1008 2011 1520 2261 11031 347 vAn
1978 402 s 019 o9 1,673 1.232 2033 1058 820 1029
1016 a7s 023 5t 2,020 1,608 2720 1256 s 1.285
1970 bt ge‘\: ::; 1.2;: :g;g :f:; 2638 1,174 138 1.226
. K 2242 1,164 7
@& @ @ & om i W
1982 a2 sS4t &3 859 "950 f 2490 1,331 876 1,209
X 1,837 2502 1129 61 13
- B B A - D
B 1, 2,461 1,190 9568 1,21
:g:: a2 27 643 230 2,004 1,696 2599 1.210 ™7 1194
1987 P 26 138 1.021 2,149 1792 2818 1188 664 11249
1507 by 120 918 1,115 2.067 1.718 2368 1,196 706 1,269
1ss0 s 702 975 1230 1,923 1,582 2422 1.320 129 1283
tead 428 850 52 064 1,977 1417 2,205 1,330 685 1156
a 654 847 %63 2,043 1622 2519 1,294 827 1.260
1991 511 854 959 1125 rall 1,758 245990 1,182 672 1338
1992 218 460 449 637 17 1293 2201 1208 $05 1.040
1993 488 Te4 738 817 2,092 1,622 22369 1,413 108 1218
1994 848 722 064 887 2,008 1,448 2422 1436 801 1220
1995 507 803 921 085 2.089 1,679 2.448 1.234 154 1293
1998 400 823 620 821 1.867 1474 2515 1,381 856 1,180
1997 Jos 586 574 a7 1,880 1393 2381 1335 921 1156
1998 505 k788 Roag *1,138 R R1.920 R3,026 A Ft] R732 M40
1999" 500 823 803 28 2.038 1,746 2653 1235 654 1.228
Normals? an 678 7% 1) 1,926 1465 2460 1174 694 1193

' Excludes Alasha and Hawail.

2 Normais sre besed on ceiculations of deia from 1961 through 1990,

RaRevised. PxPrefiminery.

Noles: + Degree-days are reialive m of
deviations of the moan dally lemperature sbove 86° F. For example, 8 weather
daily temperature of 78° F would report 13 cooling depres-d Temparstu

tdoor sir temperalure. Cooling dogres-days are
slation recording a mean
information recorded by

[}
westher stations is used lo calculsie Stale-wide degres-day svarages based on resident State population

Energy Information Administration/Annual Energy Raview 1939

sstimated for 1890, The population-waighied State figures are aggragsted inlo Census divisions and ihe
national average. o See Appendia D for Census divisions.

Sources: s 1949-1998 and Normais—U S. Deparimant of Commerce. National Oceanic and
Atmospheric Administration (NOAA), Netionsl Ciimatic Data Centar, Ashevile, Nonth Carolina  Historica)
Climalology Seories 5-2. » 1999—Energy Information Adminiswalion, Monihly Energy Review, January
2000 issue, Table 1.12, which reporis Census Owision dala om NOAA, Natong Yeather Service Ciimaile
Analysis Center, Camp Spiings, Maryland  The U.S. 10tal comes from Table 1 8

a
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Figure 1.1 } ,p.s. Government Energy Consumption by Agency

Total and U.S. Department of Defenas, Fiscal Years 1875-1999
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airs '
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Notas: » The U.S. Government’s fiscal year was Oclober 1 Bwough September 30,
axceplin 1975 and 1976 when it was July | through June 30. + Because vertical scales
differ, graphs shoukd nol be comgared.

Source: Table 1.11.

1 General Services Administstion.
2 Natlonal Aeronaulics and Space Administration.
? Health and Human Services.

24 ' Energy (nfomation Administration/Annual Energy Raview 199¢

24794



Table 1.14,Y.S. Government Energy Consumption by Agency, Fiscal Years 1975-1999

1022 ¥2030Q

Dopertment of Siate, U.S. Department of the Treasury, Smail Business Adminisiration, Otfice of Persannel

Energy Information AdministrationVAnnual Energy Raview 1999

(Trillion Btu)
Agencles
Year | A rcull Poslal Truns.
] ure Defonse Energy G3A ! HNB? Intertor Jusice NASA 3 Service pertation
1976 95 1,360.
1978 b4 1’1&:% ssg.o 223 6.5 84 59 124 30.5 193
1977 4 Bled 3 '+ 208 6.7 94 §.7 124 30.0 19.5
o 'Al‘a 1,102.3 516 204 1) 95 59 120 27 204
N R A - T A A A
. A78. X X K 10.4 64 1.1
:ggt‘) ;.g :.;g.; a4 18.4 00 as 87 V0.4 ;?; ::j;
1982 78 1.264.5 @ oy “ 74 5o o HH 1
5 v . 3 . . B . 101 NS 181
:::3 ;: }gg: :s.s 18.1 6.2 17 65 103 26.8 19.4 4 100 1418
1988 '-‘ 492, n 1.6 16.2 64 04 84 108 T 19.8 248 107 14828
1908 ‘. 1,.350.6 §1.5 173 "e.0 18 82 10.8 278 9.8 251 1m0 R 4440
besd 7.: 1.22:.0 §0.4 14.0 [ ¥ 6.9 86 1.2 20.0 194 50 10.8 14101
. 1,200.5 4.6 131 6.6 [ X ] 81 "y 289 19.0 U0 ne 1468
1088 18 1,165.8 pr
165, 48.9 12.4 a4 10 9.4 111 296 14.7 263 1§ Ay,380
1989 a7 1 : e
X 2744 “3 1.7 6.7 74 77 12.1 33 1.8 26.2 156 R1464 8
1990 9.5 '
. 1.241.7 43.5 142 80 T4 10 123 306 19.0 . 154 14334
1991 0.e 1268 ' .

. 1902 . 2€9.) 42.2 14.0 71 T 8.0 n2s 308 19.0 5.1 ARX 14583
1003 9.1 1,104.0 44.3 138 8.0 70 15 128 T 17.0 283 140 1,294 2
it 83 1,040.8 4.7 14.4 8.1 75 01 124 kER4 194 %7 ILR) 12468

] 04 e77.0 423 14.0 K} 79 103 126 5.0 198 58 170 82
1905 97 926.0 471 1.7 6.4 6.4 10.2 124 362 R18.7 254 fi70 Aya297
1988 n9.1 904.2 4 14.6 6.6 43 12.1 1.5 38.4 R19.0 26.8 104 f1.107 9
1997 74 880.0 - kR 14.4 719 66 120 120 40.8 R0 271) 193 f1.0808
1995’ A0 Rgar.1 R31s 141 74 LX) R1s8 1.7 R30S "e.8 n7.6 250 *1,0426
1989 18 [ 211N 9.4 143 70 15 154 114 k1'% ] 205 S8 iR 10183

; S.m,‘mzb.. A;mlmm\lm, Manag , Fedeiel Emergency Msnag i Agency, snd U.3. Informalion Agency.

valth uman Services. R » Revised. P * Preliminary.

3 National Aeronautics and Space Adminisirstion, Noles: ¢ The U.5. Gavernment's fiscal year was Oclober 1 through Seplember 20, excepl in 1975 and

¢ Includes National Asch and Records Adminlsiation, U.S. Dep Lol C ce, P 1076, when it was July 1 tvough June 30. « Dala Inciude energy d st foceign | and in
Canal Commiassion, Tonnessee Valley Authority, U.S. Dep A of Labor, National Sci Foundalion, forolgn operations. Including avialion and ocean bunkering. primarily by the U.S. Ospariment of Detensse.
Fodorsl Trade Commission, Federsl Communications C lsalon, Enve } Prok Agency, U.S. Government energy use for siecticdy gpenelalion and utanium envichment is exduded.
U.8. Departmont of Housing and Urban Development, Railad Rel Boord. C dity Futures » Totals may not equal sum of components Yue lo independent rounding.
Trading Commission, Equel Employment Opportunity Gommission, Nuclesi Regulalory Commlisaion, U.S. Source: U.S. Dopartmeni of Energy, Energy Efficency end Renewable Eneigy. Office of Federel

Energy Mansgement Programa.
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Figure 1. -ons
gure 1 1’1; ‘U.S. Government Energy Consumption by Source, Fiscal Years 1975-1999

By Major Enug_y Source
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excopl in 1975 and 1976 when it was July 1 through June 30. « Because vertical scales
differ, graphs should nat be compared.

Source; Table 1.12.
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Table 1.12 M:S. Government Energy Consumption by Source, Fiscal Years 1975-1999

R » Revised. P » Preliminary.
Notes: « The U.S. Governmant's fiscel year was Oclober § Uwough Seplember 30, excepl In 1978 and
1976, whon il was July 1 through Juna 30. ¢ This table uses a convorsion factar lor slectricily of 3,412 Blu

per ) ond 8 !

Ensrgy Information Administration/Annual Energy Review 1999

fsclor for purchesad sleam of 1,000 Blu per pound. « Dals include

anergy
primarily by the

U.S. Depariment of Def
uranium envichment is sxcluded. ¢ Tolals may nol equal sum of
Source: U.S. Department of Energy. Energy Efficiency and Renswable Enorgy, Office of Federat Eneigy

Management Programas.

and in loreign op
.§. G

(Trililon Btu)
Patroloum
.o Natwural Aviation Distiliste and LPG
Your a Mator Purchas

Coul Gas Gasoline Residual Fusl Ol Jol Fuel and Other Gasollne Yotal Eleciricity suam.d Tolat

) }:;2 ;:g ;:: 20 3760 7074 56 63.2 11742 141§ 5.1 1.565.0
sory ol 1454 1;: 9.7 810.0 47 60.4 10164 1393 46 13634
1978 oot e . LS 619.2 4 61.4 1,042.1 1411 s? 13985
1979 M it :.2 N 601.1 3.0 60.1 1,002.9 1410 64 1,360.9
1980 o 1 T 3274 618.6 37 59.1 10034 144.2 T 1375.4
1oy o 3 49 307.7 6387 LX) 58.5 10118 141.9 (X} 1312
Yooy o }::.2 48 3513 6530 ar 53.2 1,060.2 1448 62 14242
oo see 102 R Y 349.4 87127 39 3.1 1.082.8 1478 6.2 1451 4
1o &3 ‘;1.‘ 28 3205 8734 40 518 1.001.1 1515 80 14318
oo 3 57 1.9 'uz.o 6017 4 $1.2 1.093.8 1559 10.1 14026
tone postd 148.2 1.9 290.4 108.7 40 805 R1,052.4 1648 LIk X} Ri4uo
1oy 07'0' 140.9 14 2118 7102 39 453 1,032.4 159.2 0 14100
) e :3: 19 3195 702.3 4.0 4.1 1,080.8 169.9 129 1,466.2
1 g2 . 6.0 2047 617.2 32 6.2 9523 112 3209 #1,3602
1950 8. 182.4 08 248.1 7607 8.7 " 1,054.4 Mass 206 R 4645
44.2 181.6 [k} 437 7324 %) 7.2 1,020.4 192.6 189 14334

1991 45.9 154.0 0.4 ans 7748 9.0 M.t 1,04%.9 190.4 B84e 14583
1992 - s1.7 R151.3 1.0 2009 620.2 1.4 356 876.8 191.7 228 12940
1893 .8 153.4 o7 107.1 612.4 9.3 us 8439 1924 187 1,446.6
1994 3s.0 144.0 (X} 198.8 §50.7 10.9 285 7603 1918 182 R179.2
1995 ay 149.2 0.3 "178.8 §22.3 1.4 39 AT444 n185.5 189 ".,1207
1906 231} 147.4 0.2 170.6 $13.0 Ny e .2 "1843 198 "1,107.9
1987 225 R144.0 03 1794 4787 172 39.0 tARK R1828 R19.3 "1.080.5
1908 2.9 1412 02 r178.9 4456 Ro.4 434 *674.0 R1e4.8 L1 X ] "),042.8
18997 U2 1376 0.1 162.3 Y] 29 " 661.0 1072 w3 10163

1 Liquefisd peucieum gases. d ot foreign | , Including avielion 8nd ocaan bunkering,

onl energy use for elecuicily gensration and
duo o}

dent rounding.
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Figure 1}} ‘U.S. Government Energy Consumption by Agency and Source

By Agency, Fiscal Year 1999

700 -

Department of Defense All Other Agencies
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Resldual Fyel Oil  Gasoline Petroloum Petroleum and OQther’

' Purchased sleam and other. Source: Table 1.13.

Notes: « Tha U.S. Gavernments fiscal year runs from Octobaer 1 thvough Seplember 30.
« Because verical scales differ, graphs should not be compared.
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Table 1.13, ¥-S. Government Energy Consumption by Agency and Source, Fiscal Years 1989 and 1999

(Teillion Btu)
Pelroloum
Olstillate and
Coal Naturet Avlation Resldual
Agency n ] e8idus LrPG! Motor
and Other Gas Gasoline Fuel Ol N :lel Fuel ) -ndgl_h_o_v Gasoline rom Electricily Total
Tolal, 1889 ., 9.2 152 B T A

Oetonse " . . 4 0.8 2451 1617 57 1K 1.084.4 1088 1,404
Postal Service 53;: ‘0:.7' g.g 07 751.8 37 141 9943 1197 1an :
Enargy | oy byl ! 46 00 02 (X 136 14 03
Velerans Atlairy : 0.0 39 0§ 02 13 50 192 “3
Yoasrans Ay . 12 143 00 24 00 00 05 30 78 %62
Gonabartaton -~ 0.0 1.1 0.2 56 67 0.t 0.8 134 “0 188
Genersi Sunic :.9 27 00 05 0.0 00 01 07 74 127
s 0»1 2.5 0.1 03 01 00 19 2% 7 1
o’: 28 0.0 1.0 14 a0 03 26 64 121
o 1.4 0.4 07 0.0 02 45 54 18 87
o.: 18 0.0 1.9 0.0 0t 0.2 23 25 67

0. 10 0.1 12 0.1 1.1 19 45 1.5 71
X] F 34 0.1 ER] 1 00 3.0 13 5.0 15.6

Total, 1989 7 " 408 1378 09 1023 “as '

. k . ) X 20 4.1 31.0 1012 1,018,
g:::l-;mu 308 6.0 (X} 143.4 468 7 1.5 595.4 9% 7 8 |‘ 0. 1‘
PO8Al SUVICH v 0.6 18 00 60 0.0 0.0 10.4 15.4 16.3 9.8
Ene oY o 7 6.7 0.0 1.4 0.0 0.1 10 23 187 94
'r. 0aN3 ANTBNS ..cooovcrenns 1.5 143 00 14 0.0 00 1.2 23 9.4 s
r{manom_ hy t'is‘n“ et s 00 1.0 0.0 (%] [X] 00 - 08 17 78 08
Gen ervicas Ademir 1.5 32 0.0 0.1 0.0 0.0 0.1 02 ) 4.3
NAS? 04 45 0.1 0.4 14 00 s 67 Y ) 15.4
. 0.2 3.0 0.0 04 1.1 0.0 0.2 18 84 4
Agraulture 0s 10 0.0 0.9 0.0 0.1 33 3$ 1.9 re
Health and Humen S6rvIces ...................... 0.9 33 0o 03 0.0 04 0.4 0.9 28 10
'""""f 0.1 14 0.0 0.9 0.1 07 28 48 15 15
Olver ! ..., 0.6 4.8 0.0 ER] 0.9 00 24 04 113 Bt

* Liquefied petroleum geses.

1 Purchased steern and olhu

3 Includes U.S. Oopartment of C co, Panamo Cansl Commission, Tennessee Valley Authority,
U.S. Oepartment of Labor, Nluoml Sdence Foundstion, U.8. Depariment of Housing and Uman
Devalopment, Federal Communicstions Commission, Ofice of Personnel M. R, U.S. Dep
210 State, U.S. Doparunent of tho Treasury, Small Business Administelion, and ‘Envionmenial Protection

ency.

4 lndudu National Aschives end Records Adminisvation, U.S. Department of Commerce, U.S.
Depertment of Llabor, U.S. Department of Siste, Enviconmental Proteciion Agency, Federal
Communications Commission, Federsl Trede Commission, Pensma Caenal Commission, Equul

Rotrement Boaid, Tennesses Valley Authorily, Federst Emorgency Mansgemaent Agency, and U.S.
informatlon Agency.

PzPreliminary.

Nates: ¢ Thia Wbie uses a conversion facior lor electricity of ).412 Biv per kiowathouw and &
conversion lacior for purchysed steam of A 000 B per pound * Dala Include energy consumed sl foreign
Instalations snd In foroign cperstions, ] ond ocean bunkering, primarlly by the U.S.
Depariment of Defense. U.6. Government energy use lor electricity generabon snd wranium envichment is
excluded. ¢ The U.§. Government's fiscal year rung uom Oclober 1 rough Seplember 30. « Tolals may
nol equal sum of D ts due lo indep

Source: U S Departmant of Energy, Energy Emdmcy IM Renswablo Energy, Office of Federal Energy

Employment Opportunity Commission, Nuclear Regulstory Commission, Office of Personnel M
U.S. Ospartment of Housing and Urban Dovelopment, U.S. Departmont of the Tresswry, Rdlwsd

Energy Information Administration/Annual Energy Review 1999
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Figure 1. 14 ‘Fossil Fuel Production on Federally Administered Lands

Tatal, 1949-1998
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« Because verlical scales difer, graphs should not be comparad.
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Source: Table 1.14,
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Table 1.14,,Fossil Fuel Production on Federally Administered Lands, 1949-1998

Crude Oll ond Leass Condensate !

Neturel Gas Plant Liquide 3 Natural
Gas? ‘.
Milllon Quadrifiton P ' PSS N Coal Totai
Year | Barvelo Biu Us Tola Milion | Quadriliion | Parcent Teith on oo S RSl I
$. Tolal ¢ 8 on Quaddillon Percent M
o - arvels 8ty U.S. Total ¥ | Cublc Feet Bilu us. ’r;m $ | Shon ::no Q“::ﬂum U.‘;"l";:lna'l $ Qu'gw"o“ u's. ‘::rl\u‘l
5.2 058 52 T T e e e
1950 1059 . . 44 0.02 . 0.1§
:g:; “;; 8‘:; g; P2 3.83 14 a4 018 Y] 17 ot 14 04 35
. 0.60 52 HH : : 97 0.18 74 93 020 ' i
953 1380 079 58 : 003 25 025 0.25 32 H 2 18 108 20
1954 1465 0.88 83 57 003 14 028 030 18 H FRH 1 118 3]
105 1608 o &3 8.1 0.63 4 0.30 0.40 a6 74 3 s 8 4
1956 1741 104 & 8.0 003 2.1 0.43 0.48 o I 8.16 1.8 143 42
] Hey! o .7 6.4 0.03 22 0.49 051 48 89 o2 12 153 |
057 jeed 110 12 88 003 23 0.62 o84 61 57 o " v 42
1959 2582 150 10.0 o8 % i oty on 65 53 31 2 21 s
1380 313 18 100 05 0.04 20 0.0 0.06 12 49 010 i 9 ol
oe A 9 108 e 0.08 14 0.5 0.98 78 52 0.1 :; i &9
1962 g 187 12,0 133 0% 37 103 1.08 X 62 0.1 12 338 9
hetd VoY e 129 3 007 4 118 122 a9 58 012 13 % 78
vy v . 18.0 007 ) 137 141 , : : 5 re
E R R S A D R A D
. 247 % 2 ] . : . 102 ¥ 0.7 18 404 0s
1867 Pt 347 14 52 , 12 202 209 123 03 047 15 460 06
1968 S23.7 Y04 187 137 008 38 14 4 ne §s 020 17 $ 51 108
bt Y 3% 181 81 0.08 26 261 260 11 81 019 16 597 110
196 : . X 008 34 108 I 154
137? :23_3 gg; :“ 408 017 67 ass 3,87 ‘2.9 ’ :2:3 3'32 ;'3 218 :'}'2
miomo w8 4 G d@ o & om Gk aE
: 38y 16.0 “'9 0.31 .-' ‘-37 . . | 0.40 1B 0.56 149
3 _ . . : . 448 2004 ) )
:g;s g;gg g.g; };: e1.9 026 10.14 415 PYY 229 3;? 8_:} 3'1 g Zg :: ?
1978 s 308 . 0.7 024 100 457 467 238 e 0.92 'Y 2% 163
e sar 308 17 872 0323 87 a8 49 252 854 182 126 10.00 183
1978 $738 304 o3 5 % A bt in 33 +H1 I 192 ] Hd
BB @ W w0 @ @ g £ @ @ g8 W
1981 $29.3 07 - 16,9 123 0.08 2.1 e15 6. ; . X : 1236 2
X , 3 . .31 321 138.0 2.91 16. . .
Mo om0 omo @ W § b o ® oW om0 B HR W
1884 505.8 348 18. 254 0.10 43 588 6.07 37 ' ) ) 3
1988 628.3 J.64 19.2 26.6 0.10 45 5.24 5.41 3. 1ot Y I 5% ni
1086 608.4 3.53 192 23 009 41 487 .01 23 \6a7 Y a3 e L
X ) : . . . 9.7 398 213 1261 ,
}g:z gwg g‘gg }g.g 37 0.08 4.1 §.568 57 334 195.2 410 PN ] 13 gr §§ 3
1989 4889 284 17.8 3;'? 8’:’ :'5 g‘;g 3 207 ﬁ:; :';2 3” Rt Y
18%0 5189 2.99 192 50.9 019 69 6.55 6.75 368 2006 560 73 1543 LN
1 91.0 285 18.1 77 028 120 599 817 18 2051 5.9 288 1528 264
1992 $29. 307 202 107 027 114 6.25 8.43 350 2667 s.60 207 1537 267
1993 $20.3 307 21.2 644 0.24 102 6.56 674 83 2087 6.00 302 1805 288
8277 3.08 a7 60.0 023 9.5 6.78 6.97 36.0 3214 6.7 N 17.01 04¢
1988 567.¢ 328 237 740 028 113 670 896 364 3769 7.91 365 184 2
90 596.5 346 82 712 027 10.6 1A 751 n3g8 545 T4 173 1868 376
1097 632.8 a7 269 74.7 038 1.3 7.43 7.62 393 3628 1.61 1) 19.18 326
1998 %6083 382 6.6 0.3 023 0.4 .06 127 a7 I 18 M2 18.41 3210

' Production trom Navel Paboleum Resorve No. 1 for 1974 and eariior years is for flacal years (July
lhloug"aluno),

3 Includes only those quantilles for which the royaitios wore pald on the basis of the value of the natural
s plant liguids produced. Addilional quanities of natural gas plant iquids ware produced; howevar, the
ro)‘ lulu paid waro based on the value of nalurol gas processed. Those laliec quantities are included with
natursl gas.

¥ Inchides some quantilios of natwrol ges procesaed Into liquids 8l natural gas processing planis and
Iractionators.

Jduced on

R=Revisod.

Nole: Federally Administered Lands include all ciasses of land awnad by the Fadoral Government,
including scquired miht.f‘- Ouler Contingnial Shell, and pubdlic lands.

Sources: ¢ 1949.1580—U.S. Geological Survey, OJ and Gas Producion. Rayally incoms, and
Production, Royally Income, and Rolaled Slaustics, and Coal, Phosphate, Potesh, Sodium, and Other
Mineral Praduchion, Royally income, and Relaled Slatistics (June 1881); Depantmont of Ensrgy, Office of
Naval Pelroloum and Oil Shale Reserves, unpublished data. and US Geological Survey. Natianal
Pouoieum Reserve in Alaska, unpublishod dats. + 1081-1983—U.S. Minersls Managemani Service,
Mineral R Report on Receipls Irom Federal and Indian Leases, {annual). Dapariment of Energy.

¢ Converied o British tharmal units (Btu) on the basis of an estimaled heal content of coai p
Fu.iually sdministered lands of 21.0 milion Blu por short lon.

Based on physical units.
¢ Thars is & discontinuity in Us ime series between 1897 end 1998 dus lo the sale of “Elk Hills,” Naval

Pololsum Roserve No. 1.

Energy Infonmation Administration/Annual Energy Review 1999

Otfice of Naval Povolsum and Ol Shale Reserves, unpublished dala; and U § Geological Survey. Natonal
Pototeyrn Reserve in Alaske, unpublished dala. + 1984 forwaid—U.S. Mineials Management Service,
Minerel Revanues Report on Receipls rom Feoersl and Indlan Leases. annual 16poits, Oepartment uf
Enargy. Office of Naval Povoleum and Oil Shale Reserves, unpublished data.

M
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Figure 115 fossil Fuel Consumption for Nonfuel Use
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Table 1.1§ ¢ fossll Fuel Consumption for Nonfuel Use, 1980-1999

Yaur

1980
1981
1902
158)
19684
1085
1986
1987
1688
1969
1980
1991
1982
1893
1994
1995
1608
1997
1088
1999

1980
1981,
1982
1983
1984
1985
1988
1987
1988
1989
1990
1991
1992
1993
1004’
1998
1996
1987
1998
1999”

Pstroloum Products

Awn‘m ‘I;Iqu.:.o ] Poron e e
an sirolaum Pentanes
Road Ol Gases Plus — ,"‘:"}"‘j_ "g:r.“'“ \Spacial P Natural Toual ET.?;,
aphthas oum___ 1. _!f!i'.._. ‘-__G_u-“— - _(_:?’l- ) Tolal Consumption
P'\Y.ia| U'\lll i T T o ’
148 230 o) s - e ———— s v . . .
128 229 o P ¥ N 44 58 neos 639 24 - -
123 258 0l 51 157 a2y s¢ 738 507 21 - z
138 264 o 5 I a3 25 Iy 666 "3 14 - -
150 247 10 57 145 _ 20 43 nee9 Redt 12 - -
156 265 4 A e e 40 4 708 L) 15 - -
by EyH It 3 1aa n1s a0 4 718 500 1 - Z
170 203 b 2 i “;: 25 38 727 496 07 - _
n 319 - & m a2t 28 36 "2 578 08 - -
105 92 u A n a2 2 40 ne27 554 o7 - Z
176 Y w s n K 20 » *e27 563 08 - -
182 364 10 3 200 a7 e " no0r 4k o8 - Z
e 13 4 14 Agy 2 A ' - _
174 4 b " 0 35, 940 594 12 - —-
118 437 6 % b -:Iula fg % .: o ‘ggg b4 - z
450 ¢ &7 215 2 1 ' : - -
A 3 2 1,037 655 o - -
:z ':;g ':g :: !g;z 34 14 2 A1.063 667 o‘g - -
130 " Res4 58 61 "j82 -2 ;3 ﬂgq :H% :?“'3 g': - -
199 504 2] 62 238 61 2 1) 1,183 724 08 - -
Quadriilion Bty
0.98 078 ) 035 143 0.14 0.1¢ CEN ‘4
0.63 o1 3 oM 1.21 017 0.14 0.31 :4: g:: 323 ppt :3
o8 0.67 It 031 0.88 0.14 0.13 0.28 "4 045 004 %393 a5 4
980 %:: ) 032 0.08 0,06 018 026 348 20,43 004 394 54
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Energy Information Administration/Annual Energy Review 1999
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Energy Ove;vhw Notes

1. Data on the gencration of cleciricity in the United States represent net
generation, which is gross output of electricity (measured at the generalor
termipals) minus power plant use. Nuclear clectricity generation data iden-
tified by individual countrics in Section 11 arc gross outputs of electricity.

Sources

Table 1.1

Tables 5.1, 6.1, 7.1, 7.7, 8.1, 8.3, 10.1, 10.3, and Energy Information Ad-
ministration (EJA) cstimatcs for industrial hydroelectric power; conversion
factors in Appendix A; and for the biomass estimates 1949-1980, EIA, Es-
timates of U.S. Wood Energy Consumption from [949 10 [98] (August
1982), Table A2, and Estimates of U.S. Wood Energy Consumption
1980-1983 (November 1984), Table ESI.

Table 1.2

Tables 5.1, 6.1, 7.1, 7.7, 8.1, 8.3, 10.1, 10.3, and Energy Information Ad-
ministration (EIA) estimates for industrial hydroelectric power; conver-
sion factors in Appendix A; and for the wood and wasie cstimates
1949-1980, EIA, Estimates of U.S. Wood Energy Consumption from 1949
10 1981 (August 1982), Table A2, and Estimates of U.S. Wood Energy Cun-
sumption 1980-1983 (November 1984), Table ESI.

Table 1.3

Tables 5.1, 6.1, 7.1, 7.7, 8.1, 8.3, 10.1, 10.3, and Energy Information Ad-
ministration (EIA) cstimates for industrial hydrocleciric power; conver-
sion factors in Appendix A, and for the biomass estimates 1949-1980,
ElA, Estimates of U.S. Wood Energy Consumption from 1949 to 1981 (Au-
gust 1982), Table A2, and Estimares of U.S. i¥ood Energy Consumpiion
1980-1983 (November 1984), Table ESI.

;M . Energy Information Administration/Annual Energy Review 1999
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Overview

Figure 1. WTI Crude Ofl Price: Base Case and  Barring a sharp drop in world oil
95% Confidence interval consumption below our current
... expectations, no compelling case for
e . rapidly declining oil prices emerges
/\A D from the world oil market outlock
jv He — —— (Figure 1). We expect the WTI spot
‘ 3 price average to remain near $30 per
/\/ ‘ STt . barre] for the rest of this year. Prices
1 are likely to drift downward some
fj next year, perhaps losing $1 per
va e barrel between 2001 and 2002. The
balance of world oil dernand and
supply suggests a continuation of the
tight inventory situation in
BARARASAR MRS industrialized countries seen over the
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Barce: Bamey: HA: PredecBons: Snen Trre Brerpy OUbedh, FCMTY 0L (ega", " Expanded supply of heating oil in the
United States and some

comparatively warm weather in the Northeast of late has eased pressure on heating oil prices and
improved storage levels relative to previous expectations. Although supplies may still be considered

below normal, the market has come a long way toward resolving.any potential heating oil shortfalls in
the Northeast.
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Natural gas storage was improved by end-January relative to what was expected previously. A
combination of new supply, demand cutbacks due to fuel substitution and industrial slowdowns, as well
as overall conservation saved about 140 billion cubic feet more than we anticipated last month. (Some of
this change was due to revisions.) Consequently, very much lower spot gas prices developed in late

January. Despite the improvement, gas prices remain quite sensitive 10 weather shifts and storage
remains well below normal.

We have recast the way in which we present the electricity balance beginning with this month’s report.
A more complete definition of electricity demand that includes sales to end users by power marketers
(instead of just electric utility sales plus nonutility own use) has been adopted (see footnote "g" to Table
10). On this basis, electricity demand grew by about 2.3 percent in 1999 and 3.6 percent in 2000.
Growth over the nexi 2 years is expected to average about 2.3 percent.

International
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The most reliable inventory data are from the OECD countries. The data indicates that there was very
little stockbuild in 2000 for these countries, which account for a little more than half of total world oil
demand. However, EIA's global supply/demand estimates suggest that OECD inventories should have
been building by almost 400,000 barrels per day in 2000. EIA's projections for OECD inventories are
adjusted to reflect the assumption that the "missing barrels problem” will continue in 2001, but will be
diminished by 2002. With this adjustment, OECD inventories are projected to grow relatively slowly i
2001 and 2002. EIA believes that this stock growth will be small enough to provide continued prices
support because inventories will continue to be low compared to normal levels.

U.S. Energy Prices

Heating Oil. With the heating season (October-March) past the halfway point, we can be fairly
confident that retail heating oil prices have seen their seasonal peak provided that no substantial
deviations in heating demand above normal occur over the next two months. Warm spells last month
and deteriorating crude oil prices in December (falling $5.50 dollars per barrel from November) and
January, have helped ease heating oil prices. Over the past 6 weeks, spot heating oil prices have fallen
by more than 20 cents per galion. Because of the relatively balmy weather in the Northeast during the
last half of January, heating oil stock levels have not weakened over the past month. Furthermore
heating oil production has been unusually robust, running several hundred thousand barrels per day over
last year's pace. Now, we project winter prices to average around $1.40 compared to $1.48 in our
previous Outlook. Despite this, retail heating oil prices remain quite high in historical terms. The
national average price last December was 44 cents per gallon above the December 1999 price (Figure 5).

This month, the average price is not expected to be much different from the record high of $1.42 per
gallon set last February.

Despite the recent warm weather, a risk, though diminished, still continues this winter for abrupt price
jumps similar to what happened last February, especially if the weather turns sharply cold in the
Northeast. For the U.S., distillate stocks are currently about 9 million barrels below the low end of the
normal range (Figure 6).

Motor Gasoline. Pump prices have backed down from the high prices experienced last fall. The retail
price for regular unleaded motor gasoline fell 11 cents per gallon from September to December.
However, with crude oil prices rebounding somewhat from their December lows combined with lower
than normal stock levels, we project that prices at the pump will -rise modestly as the 2001 driving
season begins in the spring (Figure 7). For the summer of 2001, we expect only a little difference from
the average price of $1.50 per gallon seen during the previous driving season, as motor gasoline stocks
going into the driving season are projected to be slightly less than they were last year (Figure 8). The
situation of relatively low inventories for gasoline could set the stage for some regional imbalances in
supply that could once again bring about significant price volatility in the U.S. gasoline market.

High natural gas prices are contributing to higher prices, reduced domestic production, and higher
imports of methyl tertiary butyl ether (MTBE), an oxygenated blending component for reformulated
gasoline. The raw matenals in MTBE production, methanol and butane, are primarily derived from
natural gas. The increase in production cost and price of MTBE will lead to a higher price premium for
reformulated gasoline, which represents about 1/3 of total U.S. gasoline demand, over conventional
unleaded gasoline.

For example, 10% of each gallon of reformulated gasoline is MTBE. Each 10 cent per gallon increase in
the price of MTBE should increase the price premium for reformulated gasoline by about 1 cent per
gallon, and increase the average U.S. price of gasoline by about 1/3 cent per gallon. The increase in cost
of producing MTBE should also lead to greater demand for fuel ethanol as an alternative oxygenated

http://www.eia.doe.gov/emew/steo/pub/steo html 2/8/2001
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blendstock for reformulated gasoline.

Natural Gas. Spot wellhead prices last summer averaged well over $4.00 per thousand cubic feet during
a normally Jow-price season. During the fall, these prices stayed above $5.00 per thousand cubic feet,
more than double the year-ago average price (Figure 9). In January, the spot wellhead price averaged 3
record $8.98 per thousand cubic feet. Spot prices at the wellhead have never been this high for such
prolonged period. The chief reason for these sustained high gas prices was, and still is, uneasiness about
the supply situation. Concern about the adequacy of winter supplies loomed throughout most of the
summer and fall as storage levels remained significantly depressed. Last December, the most severe
assumptions about low storage levels became real, when the spot price closed for the day at over $10.00
per cubic feet on several occasions. The low levels of gas storage have put the spot market in an
extremely volatile position. However, heating demand was eased by milder than normal weather during
the latter part of January in much of the nation's gas consuming regions. This in turn led to spot prices
plunging to less than $6.00 per thousand cubic feet. Nevertheless, spot prices and wellhead prices still
Temain quite high by historical standards.

We are projecting that winter (October 2000-March2001) patural gas prices at the wellthead will average
about $6.14 per thousand cubic feet, more than two and one half times the price of the previous winter
season. In our base case, residential prices for natural gas this winter would be about 50 percent higher
than last year during that period. This spring and summer, monthly average wellhead prices should drop
from the winter peak by about $4.00 per thousand cubic feet as the weather-related demand recedes.
Still, for the year 2001, assuming normal weather and our projection of continued low underground
storage levels, wellhead prices are not expected 10 dip much below $4.00 per thousand cubic feet. In
2001, the annual average wellhead price is projected to be close to $5.00 per thousand cubic feet. Next
year, we expect the storage situation to improve modestly and with that, a decrease in the average annual
wellhead price. Increases in production and imports of natural gas needed to keep pace with the rapidly
growing demand for natural gas will be accompanied, for the time being, by relatively expensive
supplies for gas due to rising production costs and capacity constraints on the pipelines.

Electric Utility Fuels. The rapid rise in gas prices last summer and fall has pulled delivered gas prices
above heavy fuel oil prices, on a cost per Btu basis (Figure 10). As this situation is likely to persist, we
anticipate some recovery in the amount of oil used for power generation over the very low Jevels seen
since late 1999. Interestingly, after years of gradual, but steady decline, the cost of coal to electric
utilities is projected to increase slightly, on a quarterly year-over-year basis, as coal, like oil, is being
used more intensively for electricity generation in lieu of expensive or unavailable natural gas.

U.S. Oil Demand

The most recent estimates for 2000 indicate that petroleum demand shrank by 14,000 barrels per day or
0.1 percent. Despite colder-than-normal fourth-quarter weather, first-quarter warm weather and
continuing price increases throughout much of the ycar contnbuted to the contraction in demand. Motor
gasoline demand declined an estimated 0.7 percent for the year in reaction to the substantial increase in
pump prices-—-which reached records in nominal terms-and a moderation in real disposable income
growth. Although prices have retreated somewhat, they are still well above those of a year ago. Total jet
fuel growth in 2000 averaged 1.8 percent compared 10 3. 531 percent in 1999 (Figure 11). Led by growth in
international air traffic, commer jet fuel demand grew by 3.9-percent despite an almost 10-percent
increase in ticket prices and a slowing in real income growth late in the year. But, jet fuel used in
blending Tor diesel Tvel declined as a result of first-quarter mild weather. Distillate Tuel o1l demand,
however, grew 3.2 percent, led by growth in transportation demand. Spacc-hcating demand, however.
declined. Despite the combined effects of rising prices and warm weather that depressed demand in the
first half of the year, residual fuel oil demand eked out an estimated 1.1-percent growth in 2000. Cold
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weather in the fourth quarter, a decline in prices from their mid-year peak, and the spike in natural gas
prices contributed to the second-half recovery in industrial demand and the late surge in power-
generation demand. : ’

During the next 2 years, energy prices are projected to moderate somewhat (or at least not rise
significantly), and real disposable income is expected to grow at relatively robust rates (*despite
slowing overall economy) due in part to expected reductions in taxes and interest rates. Weather pattermrs
are assumed to be normal. Petroleum demand is therefore projected to exhibit strong growth throughout
the forecast interval, averaging about 350,000 barrels per day, or 1.8 percent, per year. In 2002
petroleum demand is projected tn exceed 20 million barrels per dav for the first time. Revérsing last
Aears decline, motor gasoline demand is projected to increase once again, although with growth
averaging only 1.5 percent per year. Commercial jet fuel demand is projected to continue to increase
steadily at a 2.3-percent average rate. That demand is bolstered by continued increases in disposable
income and a taming of ticket-price inflation to 3 percent from the 8 percent of the previous 2 years.
Total distillate fuel oil demand is projected to increase at a 2.4-percent rate. Transportation diesel fuel
demand is projected to continue to expand, but space-heating fuel demand is not projected to exhibit any
growth. Residual fuel 0il demand, on the other hand, is expected to contract during the forecast interval.
Despite the assumptions of normal weather, continued declines in natural gas prices from their recent
records are expected to result in a displacement of fuel oil in the price-sensitive power-generation and
industrial sectors.

U.S. Oil Supply

c do ic oi ion. ingrease by 10 thousand barrels per day or 0.2 percent in
~ 2001, to a level of 5.85 million barrels of oil per day (Figure T2). For 2002, a 0.5 percent decrease is
expected and results in a production rate of 5.82 million barrels of oil per day average for the year.

Lower-48 States oil production is expected to decrease by 40 thousand barrels per day to a rate of 4.8
million barrels per day in 2001, and followed by an decrease of 55 thousand barrels per day in 2002.
Shell started production in 1999 in their Ursa field and will peak in production in the year 2001. Shell’s
Brutus platform is expected to start production in the third quarter of 2001 with peak oil production at
100,000 barrels per day in 2002. Oil production from the Mars, Troika, Ursa, and Brutus Federal
Offshore fields is expected to account for about 8.3 percent of the lower-48 oil production by the 4th
quarter of 2002.

Alaska is expected to account for 18.0 percent of the total U.S. oil production in 2002, Its oil production
is expected to increase by 5.6 percent in 2001 and again increase by 2.4 percent in 2002. The increase in
2001 is the result of adding two new satellite ficlds, Colville River (Alpine) and Prudhoe Bay (Aurora),
which contribute 1o the Alaska North Slope production. The initial rate from Alpine averaged 18,000
barrels per day duning November and it is expected to peak at 80,000 barrels per day in mid 200].
Aurora peak production should occur late this year, Another satellite field, North Star, is expected to
come on in early to mid 2002 and will peak at a rate of 65,000 barrels per day later that year. Production
from the Kuparuk River field plus like production from West Sak, Tabasco and Tarn fields is expected
1o stay at an average of 236,000 barrels per day in 2001-2002 forecast period.

Natural Gas Demand and Supply
.January natural gas demand is estimated to have increased by about 5-6 percent over year-ago. as

heating degree-days (HDD) averaged 3-4 percent above year-ago levels. This was down considerably
from the growth rates estimated for November and December 2000, when severe winter weather pushed

http://www _eia.doe.gov/emen/steo/pub/steo.html 2/8/2001
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natural gas demand in these months to levels averaging 13 percent higher than a year ago, led by the
re<idential and commercial sectors. The jump in natural gas prices has served to dampen higher demand
levels in the industrial and utility sectors as generating units able to switch to other fuels presumably did
s0. Assuming normal weather for the remainder of the forecast period, natural gas demand is projected
to grow by 2.3 percent in 2001 and by 4.1 percent in 2002, compared with estimated demand growth of

4.3 percent in 2000 (Figure 13). . g

In 2001 and 2002, natural gas demand in the industrial sector is expected to increase by 3.1 percent and
7.5 percent, respectively. Natural gas demand for nonutility electricity generation in 2001 is expected to
be up by about 7.0 percent. Electric utility gas demand is expected to remain about level with
consumption rates seen in 2000. This distinction is due in part to sales of electric generating plants by
electric utilities to unreguiated generating companies, fuel consumption by which is currently recorded
by EIA in the industrial sector. We assume, for the purposes of the forecast, that no additional sales of
generating units to unregulated entities occur, but that assumption merely affects the label attached to
the fuel demand source, not the overall demand trend.

Domestic gas production for 2001 and 2002 is expected to risc as production. responds to the high rates
of drilling experienced over the past year. Production is estimated to have risen by 1.1 percent in 2000
and it is forecast to increase by significantly higher rates of 5.4 percent rate in 2001 and 2.5 percent in
2002.

According to the American Gas
Association (AGA), during the week
ending January 26, a total of 128
billion cubic feet was withdrawn from
storage, bringing the total of working
gas to 38 percent full, or 1,241 bef.
EIA estimates that gas stocks at the
end of January were about one third
below the previous 5-year average
(Figure 14). Although this points to
an improvement for end-January
stocks over previous expectations,

= e with almost two months of winter still
:2' 3 3 3 z 3 § 3 3 3 g 3 g' ; } g to go, continuing fears about the .
domestic supply situation are helping
@“"" to maintain relatively high spot and

futures prices. Still, given recent spot

price movements, a drop of about §3
per mcf is possible in February compared to the January average $8.98.

Figure 14. Working Gas In Storage
(Percentage Difference from Previous 5-Year
Average)
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Net imports of natural gas are projected to rise by about 16 percent in 2001 and by another 4 percent in
2002. For this winter, we expect net imports to be 7.6 percent higher than last winter's imports. The
Alliance Pipeline began carrying gas from western Canada to the Midwest on December 1, having been
delayed from its original October 2 opening. A new report by Canada's National Energy Board predicts
that gas deliverability from Westemn Canada will rise by 1.1 bef/d by 2002, due to the ongoing drilling
boom. Western Canada supplies 15 percent of the gas consumed in the United States.

The critical power situation in Califcrnia highlights the inter-related tightness in both electricity and gas

markets. As environmental regulations on coal and oil fired generation units have become more strict
over the past few years, gas fired generators began to take on more of the baseload burden. And as

http://www eia.doe.gov/emew/steo/pub/steo.html 2/8/2001
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power generation demand has increased, demand for gas has increased with it. California Jacks the
mpeline capacity to provide enough natural gas to all the new power plants in development, let alone its
current supply demands. Also, the region is short on the electricity generating capacity and transmission
wires to deliver enough power into a market that is growing at 4% annually. California bad the highest
gas prices in the nation during the month of December. The lack of adequate power reserves this wint
has been a repeat of last summer's situation. The economic impact of high natural gas and-electrici
prices is that many manufacturers of various commodities have chosen to interrupt operations and resel
contracted energy back into the regional market.

Electricity Demand and Supply

Total annual electricity demand growth (retail sales plus industrial generation for own use) is projected
at about 2.3 percent in both 2001 and in 2002. This 1s compared with estimated demand in 2000 that was
3.6 percent higher than the previous year's level. Electricity demand growth is expected to be slower in

the forecast years than it was in 2000 partly because economic growth is also slowing from its higher
2000 level.

This winter’s overall heating degree-days (HDD) are assumed to be almost 18 percent above last winter's
HDD, which were well below normal. This is based on the very cold temperatures seen in November
and December, as well as on the assumption that the remainder of the winter will be normal. This
winter, total electricity demand is expected 1o be up by 4.5 percent over last winter's level, driven by
increased demand in the residential and commercial sectors, which are expected to be up by 6.8 and 3.7
percent, respectively (Figure 15 and Table 10).

In the fourth quarter of 2000, previously falling demand for oil-fired generation began to turn around as
the price differential between patural gas and oil in the electricity generating sector shifted to favor oil,
prompting those plants which can switch to oil to do so. The favorable price differential for oil relative
to gas is expected to continue through the forecast period. Growth in coal-fired generation also turned
positive in the fourth quarter of 2000. Nevertheless, by the second half of 2001, expected increases in
gas-fired capacity are expected 1o keep gas demand for power generation growing.

Supply problems in California for gas-fired electricity generation have helped to boost gas prices and
have frequently caused interruptible customers to be cut off in that'state. The situation in California is
characterized by low gas storage, gas pipeline bottlenecks, high demand and Jow hydro and nuclear
electric power availability. These supply problems are following on last summer's supply problems with
no obvious end visible over the next two years. Average Califomnia gas prices dramatically outstripped
prices elsewhere in the country through December but have since been coming down as weather-related
demand has eased up somewhat (Figure 16).

Table HL1. U. S. Energy Supply and Demand

(Energy Information Administration/'Short-Term Energy O;W‘&-/\\ / ‘\,‘,
r Year ]

AnnuafPercentageiChange
1999 2000 2001 2002 1999-2000 RO0D-2001 2001-2002

Real Gross Domestic Product (GDP)
{billion chained 1996 doilars) : 8376 9326 9569 9986 51 26 4d
timported Crude OWl Price ®
{nominal dollars per barrel} 722 27.66 26.75 25.17 50.6 -3.3 -22
Petroleum Supply (million barrels per day)
Crude Oil Production ® 3.88 S.84 5.85 5.02 0.7 0.2 0.5
http://www _eia.doe.gov/emeu/steo/pub/steo. html 2/’8/?% 8 1 0
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Yolal Petroieurn Net Imports \
{including SPR) .91 10.08 10.67 10.97 1.7 ’59 28
Eriergy Demand 't
H ]
World Petroleum | H
(million barrels per day) 74.9 75.8 77.4 79.1 1.2 21 2
-~
Potrolevm } -~
{milllon barreis per day) 19.52 19.51 19.85 20.22 0.1 1.7 ¢ 1.9
Natural Gas
{trition cubic feet) 21.70 2263 316 24.08 <3 23 41
Coal ©
{miilion short tons) 1044 1077 1089 1097 32 1.1 a7
Electricity (billion kilowalthours) i
; 3338 3393 3466 21 1.7 22
ftetail Salox ¢ 3236 &l
NHonutitity/Seies ® S #0 7% 27 135 124 47
“Total - 3548 3629 3713 a6 T 24 23
,é—-__;a e
Total Energy Domand !
{quadrillion Btu) 101.3 14 1.0 1.9
Total Energy Demand per Doltar of GDP
(thousand Btu per 1996 Dollar) 10.56 10.14 KT 1.6 -28
7.0

Renewable Encorgy as Percent of Total ®

*Refers to the refiner acquisition cost {RAC) of i
Yincludes lease condensate.
“Total Demand includes estimated Independent Power Producer (JPP) coal consumption.

Total of retail electricity sales by elecinic vtilities and power marketers. Utility sales for historical periods are reported in EIA's Electnic Power Monthly

and Electnc Power Annual. Power marketers' sales for hisworical periods are reported in EIA's Electric Sales and Revenue, Appendix C. Data for
2000 are estimates.

“Defined as the difference between total nonutility electricity peneration and sales to electric utilities by nonutility generators, reported on Form EIA-
867, "Annual Nonutility Powsr Producer Report.” Data for 2000 are estimales.

The conversion from physical units fo Btu is calculated by using a subse! of conversion faciors used in the calculations performed for gross energy

o D in Energy Information Administration, Monthly Energy Review (MER). Consequently, ihe historical data may not precisely match those
published in the MER or the Annual Energy Review (AER).

9Renewable energy ncludes minor components of non-masketed venmb)e enemy which is renewable enesgy that is neither bought nor sold, either

directly of indirectly, as inputs to marketed energy. The Energy Informat does not estimate o7 project total consumption of non-
marketed renewable energy.

SPR: Stategic Petroleum Reserve.

_Nowes: Minor discrepanties with pther published EJA hislorical data are due 1o independent rounding. Historical data are printed in bold; forecasts are
n iwlics. The forecasts were generated by samutation of the Short-Term integiated Forecasting System,

Sousces: Hisloncal data: Lales) data available from Bureau of Economic Analysis and Energy Informabon Aoministralion; jatest data available from
EIA databases supporting the f ing repons: Petro Supply Monthly, DOEJEIA-0109; Petroleumn Supply Annual. DOE/EIA-034072; Natura! Gas
Monthty, DOE/EIA-013Q; Electnic Power Monthly, DOE/EIA-0226; and Quarterty Coal Report, DOE/EIR-0121; Intematronal Petroleum Stabspecs

Report DOE/EIA-0520; Weekly Pelroleum Slatus Report, DOE/EIA-0208. MacroeconomiC projections are based on DRUMcGraw-Hill Forecast
CONTROL0101.

http://www_eia.doe.gov/emew/steo/pub/steo.html 2/8/2001
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Table 7. Marketed Production of Natural Gas, by State, 1994-2000

{Mllion Cubic Feet) ‘ ;l
Yoar and Month Alabama® Aschks Arizons Californls Colorade Florida Kansas E
®
1994 Total . 515272 555,402 752 309,427 483,207 7,488 712730 :N
1995 Tota! 519,661 469,550 558 279,555 523,084 6,463 72,496 o
1996 Total .. .. 530,841 480,828 463 786,494 572,071 6,005 712,79
1997 Totad e 583,272 460,311 452 205,690 637,375 6,944 687,215
1738
46.466 43382 (<] 24752 57.511 503 53,032
41,653 39,244 42 2215 52,954 491 48,698
46476 42479 53 2708 58.795 592 52.948
46281 38.540 4 21952 57,506 531 51415
48,978 35281 kL 2894 57916 513 5433
49,638 36,217 34 24871 55,989 426 52,062
50,131 36,171 L7 27157 57,737 486 51,324
49,215 36,118 ¥ 23727 58,584 472 54,059
42,308 36,884 R 295,14 57,005 498 43419
47,503 39,958 n 30,467 60,868 ] 47,058
46,682 35,483 ke 29508 55,552 401 47,359
D 43,447 428%0 kg 28974 61,783 459 47,078
Towd 63,779 458,843 457 315217 698321 579% 603,556
47,545 43013 3 31961 62.170 511 52,200
49,604 32.930 Y44 27952 63344 503 43,801
45,308 42,128 s 30224 61,664 604 47.290
42455 38,249 37 28811 57,978 548 45,904
47,604 35,039 39 31,170 63312 537 46,147
48,613 35,938 44 30,778 62489 442 46,452
45,886 35,896 60 33,356 61,282 499 456254
45972 35,853 51 34,047 61,337 480 45902
44743 36,627 a 3327 £8,761 501 44204
45,420 39617 a 34,685 62,548 427 45,342
45,157 29,158 3% BN 61819 408 44,094
46,085 42517 <) 33,085 62,38 473 45740
Total 47,271 462,967 474 382,715 739,088 593 553419
"32.259 43584 7 31,011 263,486 499 44772
*30.264 38,884 3 28,855 *60.681 480 42,199
31,540 39.274 % 31,351 4,312 567 40737
~30,422 39,084 b 30,645 62,013 =500 "49.749
31134 35471 31 31886 54,061 =482 4305
29,595 35120 32 29.799 52,366 =352 43565
30,209 36,094 32 31.124 ~63.528 432 42591
*30.436 36,962 33 32,702 64,198 *398 *43.918
P - 28,739 37,378 3 47,344 62,063 aqr 40,524
2000 YTD . 7459 *342.343 5 294,712 'S56,708 *8.997 391,500
1999 YTD 410,010 341,674 368 281,572 552336 4,625 418244
1998 YTOD ... 421,148 34317 381 226,329 514,078 4,513 462,091
See fooinotes at end of table.
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Table 7. Marketed Production of Natural Gas, by State, 1994-2000
{Million Cubic Feet) — Continued

Table 7

Energy Information Administration/Natural Gas Mombhly January 200}

Yoot and Month Lovisiana® |  Michh iosippi — porth | Omshoms N
-
5,389,705 222,857 63,443 80,416 1,557,639 57,808 1,930,864
5,109,366 239,203 95,533 50,264 1,625,837 49,468 1,811,734
5,209,742 245,740 103,263 50,996 1,554,087 49,674 1,734,887
5,229,629 308,950 407,300 52,437 1,558,632 52,401 1,703,388
453,867 28460 9.639 4831 130,265 4623 158.897
409480 8.278 2574 4,569 18,164 4039 126200
459,384 30,780 978 4892 132729 - 4344 136,304
452863 17.623 8.957 4.683 127,544 4318 134,115
71279 29.198 9.121 4978 131,488 4529 140,400
451,104 26.958 8.506 4,448 120.632 4,304 136,013
454,637 2617 9258 4,636 126,924 4,460 134,510
451219 18,896 8,834 4,594 129,164 4,546 139,994
363,707 28,494 8.664 4,750 124,152 4435 134,805
433,764 21,818 8,858 5,040 129,640 4510 138,167
431,629 12,013 8.602 5044 116404 4465 134,583
448,896 29,193 9,184 5,182 113,991 4520 130,592
Total 5,247,970 78,078 109,088 57,648 1,501,098 53,185 1,644,531
450,044 20743 9152 5235 129.321 4,408 135,369
417,264 8.426 8.678 4768 116,767 39n 121,063
452267 40112 9,933 5.240 128,657 4227 133,865
451763 2,574 9426 4,889 126,045 4299 125,362
457,608 25240 9,708 5,057 125612 445 120,071
4237.73%0 25,084 9.480 4,666 125,381 4333 128,410
455,946 73988 9,542 5178 127,871 4578 134,140
451400 19,154 9.406 513 130,728 4582 139,529
420,403 24,652 9.198 5,026 124 664 4432 126.716
439,129 13,540 9,050 5305 130.728 4613 139.787
’ 42231 21676 8.608 5,048 127,749 4.534 130,810
O 429 918 32.175 8.840 5629 118027 4622 121728
TOWB oo 5,393,794 277,564 111,024 61,163 1,511,671 52,052 1,570,847
2000
Janvary ... 460,309 22,664 8.241 5,938 119,673 459 133,257
February . - . 432654 16.043 5,386 5,544 120.198 414 124,685
March 467.392 BT 1350 5,881 129,748 4288 132 000
452,175 12,800 6.785 *5.610 *125.466 4,270 *128.3
462558 26.797 "7.527 4,950 =127.931 4530 134,196
458,191 17.497 “6.938 "5470 =120.685 4316 128,340
470,775 30,350 *7.347 5,876 425694 4,503 '137.592
465,305 32.904 7571 *5.836° 128,081 4,329 $138.201
b 440578 24,785 7341 5724 22774 4324 129454
2000 YTD . 4,109,927 217,940 4,406 50,837 1,120,259 39,271 1,186,026
1999 YTD . 4,022,438 20997 84,522 45101 1,135,166 39,094 1.172,52¢
1998 YTD 3,973,581 215,054 21,015 a23rs 1,101,062 39,590 1,241,188
See footnotes at end of table.
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Table 7. Marketed Production of Natural Gas, by State, 1994-2000
{Million Cubic Feet) — Continued

iqeL

Othe .S,
Year and Month Oregon Toxas* Utah Wyoming Péoil o :
1994 Total ... 3321 5,353,844 770,358 596,018 78,724 19,709,525 ~

1995 Tomd .. 1923 6,330,048 241,290 E737TS 759,728 19,506,474
1996 Total . 1.439 6,470,620 250,767 666,036 305,491 19,012,241
1997 Tow) ... 1173 6.453,673 257,439 738,368 736,679 19,866,093
90 550,623 21,826 56238 64219 1,719.257
79 497,583 21,758 59,825 56,464 1,520.246
9% 548,845 23656 64,658 603935 1,699,925

92 531219 23513 61338 57,355 1,640,164
92 545368 24 967 65.642 57,484 1,705,500

90 52269 23,968 59,655 55.586 1,634,073

95 536,998 23,036 63,534 58,630 1.665,937

™ 542,707 23,681 63,228 56,789 1,677.936

90 507,526 21554 63,059 56.509 1,527,103

OCtODer ...\ 5 529,662 23830 65,994 61915 1.649.658
N 85 509,919 23045 64,618 57,038 1.590.505
80 495,612 22507 63523 62.259 1.615.203

1,067 618,754 277,340 761,313 704,782 19,645,554

[-X) 526,872 23467 63,995 73,022 1,693,142

o4 482,797 2190 63,372 64,209 1,530,761

120 528,147 23278 69,149 67,861 1,700,709

M 509,507 2,076 65,885 64,148 1,620,068

13 526,194 2771 63,061 £5.032 1,656,660

m 504,104 21828 68,320 63.027 1,615,119

10 524,016 21,707 66,954 64,718 1,662.881

74 513,844 21493 68.293 63,445 1.650.681

90 499,047 19.725 63.654 64.276 1.594.165

124 517,242 21610 72.965 70415 1.652.589

34 485575 21,364 70952 68,512 1,601,317

132 490.218 21.554 76.691 71.915 1.617.763

1,291 6,117,853 262,014 823,932 200,579 19,395,954

120 534,692 21995 *B6404 . 75054 =1,688.591

101 497.914 20513 80,313 66,471 =1.575.311

102 540.947 21,897 85,644 *71.039 *1.707.874

95 518,945 21241 *83.875 67 479 1,629,504

98 537.4%0 22513 83,469 *68.351 =1.686.551

9% 529,585 21508 82,406 65,614 "4.641,500

86 535212 22,747 85,303 ng7.413 4 697,797

92 546,326 22138 ~86.757 656,494 "=1,713.201

93 519,017 22,545 85,039 65,743 °1,643.942

12} 4760128 197,698 759,29 613,650 114,994,352

. 095 4,614,818 199,006 602,523 389,737 14,724,485

1998 YTD .. 131} 4,703,560 207,959 8714717 521.530 14,790,943

* Includ Binois, , Kentucky, Marytand,
Missoun, Nebraska. Nevada, New York. Ohio, Pennsyivania. South
Dakola, Tennessee, Virgonia and Wesl Virginia.  The 2000 monthly
values for these Siates are esumated.

® For Alabama and Lousiana. all data for 1994 thvough 1999
inciude Feoeral Oftshore production. For 2000, Alabama data do nol
nchude Federal Oftshore production, while data for Louisione nclude
bolh the Louisiana end Alabama portions of Federal Offshore
Producton.

< Federsi ofishore production volumes sre inchuded.

* Revised Data

* Estimated Dats.
= Revsed Estimoted Data.

Notes: Data for 1954 ®wough 1999 are final. Al other data are

mmmam:am Ioulsmaynotequalsumol

of i h See A A
EmbmuyNoluimd)hrdmnwnmmmumwcs
and revison pokicy.

Sourcos: 1994-1999: Energy Information Admenistration (EIA),
Natursl Gas Arnus! 1999 January 2000 tvough current month:
Fum EW-895, “Monthly Quantity and Value of Nshural Gas Repont”

0 % Service reports, and €A putab

Energy Information Adminisurauon/Natural Gas Monthly January 2001
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About Energy Star Page 1 of 2

A EPA United States - United States
L Y 4 Environmental Proteetion Agency Department of Encrgy

nanco of your orpar

i .
. : Lo e
Money Isn't All You're Saving

ENERGY STAR is a dynamic govemment/industry partnership that makes it easy for busi
consumers to save money and protect the environment.

For your home, ENERGY STAR:

o Labels energy-efficient products. Check out our Store Locator now or just look for
STAR label on products like clothes washers, TVsNCRs, heating and cooling equi
more to save money on energy bills and help the environment at the same time!

» Labels energy-efficient new homes, that provide increased comfort and quality wh
costs. Find out how to start saving 30% per year on your energy bills.

 Offers home improvement tools, so you can increase the cornfort and energy effic

home now

For your business, ENERGY STAR:

e Provides a benchmarking tool for buildings that allows you to compare your energ
those of similar organizations. Measure your building’s energy consumption and, v
toolbox created by ENERGY STAR, improve your bottom line through increased ene)
environmental performance!

o Helps you purchase products for your business with the ENERGY STAR label

» Eam the ENERGY STAR label for your building and increase your bottom line

ENERGY STAR partner opportunities:

o Improve the energy and financial performance of your business/organization

o Label products that you manufacture to meet the ENERGY STAR specifications, and
your product in the marketplace while demonstrating environmental stewardship

o Sell ENERGY STAR labeled products in your store and meet consumer demand for ¢
environmentally friendly choices on store shelves

« Promote ENERGY STAR qualified products or homes as a utility or state funds admir
Check out our list of partners

o Build ENERGY STAR qualified homes - homes with features that not only save horm
30% on their energy bills every year, but also offer better comfort and health, incre

angd a retum on their investment.

Background on ENERGY STAR:

hnp:/lwww.cpa.gov/nrgystar/about.hnnl 271 -,2@ 8 2 4
- ' oz S  DOE024-2230
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- About Energy Star Page 2 of 2

ENERGY STAR was introduced by the US Environmental Protection Agency in 1992
voluntary labeling program designed to identify and promote energy-efficient prodt
in order to reduce carbon dioxide emissions. EPA partnered with the US Departrmu
Energy in 1996 1o promote the ENERGY STAR label, with each agency taking

responsibility for particular product categories. ENERGY STAR has expanded to cow
homes, most of the buildings sector, residential heating and cooling equipment, m
appliances, office equipment, lighting, consumer electronics, and more product ar

Click here for the time line of ENERGY STAR milestones, past and present.

You Can Make A Difference:

If all consumers, businesses, and organizations in the United States made their pr
choices and building improvement decisions with ENERGY STAR over the next deca
the national annual energy bill would be reduced by about $200 billion. With that v
come a sizable contribution to reducing air poliution and protecting the earth’s clirr
for future generations. With ENERGY STAR, money isn’t all you're saving.

For more information, call the ENERGY STAR Hotline at 1-888-STAR-YES (1-888-7

C

EPA Home | Privacy Contact Us Site Map | DOE Home
Search EPA CPPD Home ENERGY STAR Home Page EREN Home Search D+

http://www .epa.gov/nrgystar/about.html 24 2@82 S
* DOE024-2231
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- According to the National Petroleum Council Report on natural gas (December 1999):

Much of the nation’s natural gas resource base resides on federal lands or in federal waters, yet a

large portion of this resource base is not open to either assessment or development. Two of the

most promising regions for future gas production, the Rocky Mountains and the Gulf of Mexico, ~
currently have significant access restrictions. For example, an estimated 40%---or 137 trillion =
cubic feet (TCF)—of potential gas resource in the Rockics is on federal land that 1s either closed

to exploration or is open under restrictive provisions. Another 76 TCF of resources are estimated

for restnicted offshore areas in the eastern Gulf of Mexico, the Atlantic, and the Pacific. The

castern Gulf of Mexico is largely closed to exploration and the limited areas that are now open

are the subject of political debate. The proposed MMS Lease Sale 181 scheduled for December

2001 in the castern Gulf of Mexico is the first such sale in this area since the late 1980s, yet only

covers a small portion of the entire area. The East Coast of the United States is completely

closed to development while Canada is pursuing its East Coast gas resourccs, as demonstratcd by — -
the Sable Island development off the coast of Nova Scotia. In addition, drilhng on the West

Coast of the United States also faces strong restrictions, while offshore Bnitish Columbia 1s

opemng up to greater exploration and production.

MAY-@3-2001 17:27 361 P.02
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Short-Term Energy Outlook =
April 2001
Figure 1. WTI1 Crude Oll Price: Base Case and 95% .
sane Confidence Interval Overview
3300 o=t c-e-.o--.--+ U.S.economic growth
Am e ?ssmne%u?nst;nﬁavedt_)gen .
3006 o — owered for this edition of the
3 /V 2 “~—~———=| Outlook from last month’s
i 2300 ; T report, resulting in somewhat
§ 1000 / “e.__ ... . | weaker expected growth in
. r./ U.S. energy consumption. We
3 110 now expect U.S. real GDP to
vy Projections ——— advance at about 2.2 percent
1000 in 2001 instead of the 2.6
o percent projected in February.
A result of the downward
B e RO I — revision in projected growth
TTTTETEiTTISITIIICFFITET Beyewisasighym
TS SEESLSSSSSRSS RS AR5 2535  rapidrebound in 2002 but
arece: MeTay: DA e Bens: Sherk M Sy PO v 2901 @ = overall levels of economic

activity are lower throughout
the projection period. Oil demand in the United States and other consuming regions is now seen as
to increase less rapidly in 2001 than projected previously. We have adjusted global oil demand growth
for this year downward to 1.5 million barrels per day from the 1.6 million barrels per day indicated last
month. This results in projected world demand levels of 77.2 million barrels per day in 2001 and 78.9
million barrels per day in 2002. Cumulatively, we have lowered the world demand total expected for
2001 by 700.000 barrels per day from the level projected three months ago.

Despite the lower demand outlook, industrialized country oil stocks continue to fall below expectations,
effectively offsetting most if not all of any resulting downward pressure on prices relative to the levels
indicated in our previous Outlook. Thus, we see the U.S. refiner cost of crude oil likely 1o average
around $26.60 per barrel this year compared to $27.70 per barrel in 2000. Our view of the world oil
balance suggests that significant improvement in the inventory situation (on a seasonally adjusted basis)
over the next 21 months is rather unlikely, so prices are likely to remain relatively high through 2002
(Figure 1). A more severe slowdown ingconomic growth in consuming countries than we are allowing
for in our base case could alter the price outlook significantly. We have evaluated in some detail the sort
of overall demand impacts in the United States that could be expected under a very low short-term
growth scenario. In such a case, U.S. oil demand growth could be reduced by as much as 150.000 -
200,000 barrels per day relative to the base case. Reverberations worldwide from such a development
would be expected to generate additional reductions in demand elsewhere in 2001 or 2002.

The U.S. natural gas supply picture seemed to brighten a little last month as average storage withdrawals
during the month were below normal and below previous expectations. However, even if only modest

htm-www eia.doc onviemen/sten’nub/sten htm! 3 '1024833
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withdrawals are required this month, we are still likely to end the heating season with the total level of
gas in storage below the previous low recorded by EIA. In our view, only a spectacular performance
from the U.S. and Canadian gas industry in terms of increased production or an extremely mild summer
this year would generate much in the way of additional reductions in natural gas prices beyond what has
already happened since mid winter. As we currently expect working gas to reach 689 billion cubic fe
at end-March, seasonal injections of 2,310 billion cubic feet would be required from Apnl through
October to reach 3 trillion cubic feet (the approximate average end-October level between 1995 and
1999) before the next heating season. That kind of build would be about 500 billion cubic feet (25
percent) above average (1995-1999). Consequently we expect the industry to fall well short. Average
monthly gas spot prices below $4 per thousand cubic feet between now and next winter are possible but
do not seem very likely under these circumstances.

More good news for Northeast heating oil customers arrived since last month. Average residential
heating oil prices fell to an estimated $1.32 per gallon in February from the $1.37 per galion seen in
January. This was 9 cents below the December average. The winter average is now expected to be $1.36
per gallon, 8 percent below the $1.48 price we projected as recently as January. Household heating oil
expenditures for the winter will still be about 27 percent above last year’s estimated level, but this is
certainly less dramatic than the 40 percent projected in January (Figure 2). Because of strong production
and mmports and a respite from the kind of abnormally cold weather seen at the beginning of winter,
inventories of heating oil are now within the normal range. For natural gas consumers, the expected
level of winter expenditures has not changed much. We still expect that the increase in household gas
bills over last winter will amount to 70-75 percent (Figure 3).

International

Crude Oil Prices. The monthly average U.S. imported crude oil price in February was about $26 per
barre] (almost $30 per barrel for West Texas Intermediate crude oil), about $1 per barrel higher than
January's average U.S. impornted crude oil price (Figure 1) .

Price declines during the past few weeks had indicated weakness in the near-term market. However, EIA
believes that the OPEC 10's (OPEC excluding Iraq) decision to cut oil production quotas effective
February 1 will provide enough support to maintain world oil prices near current levels. EIA does not
believe that further quota cuts are necessary 1o maintain the OPEC basket oil price (roughly equivalent
1o the average U.S. imported crude oil price) within OPEC's target range of $22 - $28 per barrel in 2001
and 2002.

International Oil Supply. Although OPEC cut production quotas by 1.5 million barrels per day
effective February 1, OPEC has suggested that further cuts could be needed to maintain the OPEC
basket price within its desired range. In addition, some OPEC delegates have suggested that further
guota cuts may be adoptied even if the OPEC basket prices remain within this range, in part because of
concerns that a seasonal second quarter decline in demand and a world economic slowdown could
weaken the demand for OPEC oil. OPEC Secretary-General Al Rodriguez was earlier quoted as saying
that there was "almost a conviction" among producers for a production cut ahead of a forecasted drop in
demand in the second quarter. with the cuts totaling up to 1 million barrels per day.

EIA’s assessment does not factor in any further cuts in 2001 because EIA's analysis indicates that the
February 1 quotas are sufficient 1o support OPEC's desired price range. The seasonal decline in demand
during the second quarter is seen as a necessary accompaniment to the seasonal stock build normally
associated with this time of year. EIA expects that oil stocks in the OECD countries will continue to be
tight compared to normal levels and will provide enough support to prevent prices from falling
significantly.
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Iragi efforts to end U.N. sanctions have continued to result in lowered exports and production since
December. The U.N. reported that reduced Iraqi exports have resulted in a revenue Joss of over $2.2
billion or $2.4 billion (euros) to the program since December 2000. Despite these revenue losses, EIA's
projections assume that Iraqi efforts to end sanctions will continue in 2001 with negative consequences
on Iragi exports and production (Figure 4). Iraqi production in 2001 is not assumed to exceed the 3\
million barrels per day level reached as recently as October 2000.

\

Non-OPEC production is expected 10 increase by another 0.7 million barrels per day in 2001, and
another 0.9 million barrels per day in 2002. This represents an increase of 100,00 barrels per day from
the previous Outlook, with the gain expected primarily from the former Soviet Union.

International Oil Demand. World oil demand is expected to continue to grow despite concemns over a
gradual economic slowdown in the industrialized countries (Figure 5). However, EIA has lowered its
projected world oil demand in 2001 by 100,000 barrels per day from the previous Outlook, reducing
world oil demand growth to 1.5 million barrels per day in 2001. Non-OECD Asia is still expected to be
the leading region for oil demand growth over the next two years.

World Oil Inventories. EIA does not attempt to estimate oil inventory levels on a global basis,
however, the direction global oil inventories are headed is discemed from EIA's world oil supply and
demand estimates. These estimates provide only a rough guide because of what has come to be known
as the "missing barrels problem”. The available limited data for tracking inventories suggest that
inventories have not been building as fast as any of the global supply/demand estimates (including
ElA’s) would indicate, and that the inventory estimates are being overstated.

The most reliable inventory data are from the OECD countries. The data indicates that there was very
hittle stockbuild in 2000 for these countries, which account for a little more than half of 10tal world oil
demand (Figure 6). However, E1A's global supply/demand estimates suggest that OECD inventones
should have been building by almost 400,000 barrels per day in 2000. EI1A's projections for OECD
inventories are adjusted to reflect the assumption that the "missing barrels problem” will continue in
2001, but will be diminished by 2002. With this adjustment, OECD inventories are projected to grow
refatively slowly in 2001 and 2002. EIA believes that this stock growth will be small enough to provide
continued price support because inventories will continue to be low compared to levels required to
provide normal coverage for forward demand.

ElA's evaluation of normal OECD stock levels accounts for both historical averages and increasing
inventory requirements, reflecting world demand increases. For this reason, EIA's assessments of OECD
stocks are more bullish for prices than those using just histonical averages.

Figure 7. Residential Heating Oil Prices: Base Case

and 95% Confidence Interval U. 5. Energy Prices
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. Nevertheless, retail heating oil
prices have been quite high in historical terms. The national average price for the 4th quarter (October-
December) of last year was almost 40 cents per gallon above the 1999 4th quarter price (Figure 7). Now
that the heating season (October-March) is nearly over, we can be confident that retail heating oi} prices
have peaked for the winter, provided that no sustained crude oil price shocks occur over the next month.<
Warmer than normal weather for the first two months of the year accompanied by falling crude oil iy
prices in December (dropping about $5.00 dollars per barrel from November) and January, have helped
ease heating oil prices. Because of the relatively mild weather in the Northeast during the last half of
January and portions of February, heating oil stock levels have stayed fairly steady over the past two
months. For the first time since November 1999, U.S. distillate stocks are currently within bounds of the
normal range (Figure 8). Also, heating oil production had been quite vigorous, running several hundred
thousand barrels per day over last year's pace.

Motor Gasoline. Pump prices have dropped about 10 cents per gallon since Jast September, but will
soon be heading back up as we enter the driving season in April. With crude oil prices gaining about
$1.00 per barrel from their December lows, combined with lower than normal stock levels, we project
that prices at the pump will rise to about $1.49 per gallon (for regular unleaded self-service) during the
peak months of the driving season (Figure 9). For the summer of 2001, we are projecting an average
price of $1.47 per gallon, compared to $1.53 seen during the previous driving season. Even though
motor gasoline stocks during the driving season are projected to be slightly lower than they were a year
ago (Figure 10), crude oil prices are also projected to be lower. Moreover, last year the high national
average prices were skewed by exceedingly high pump prices in the Midwest (over $2.00 per gallon at
times), which, in turn, were the result of critical regional supply problems. Although in our base we do
not project a repeat of last year, the current situation of relatively low inventories for gasoline could
once again set the stage for some regional imbalances in supply that could bring about significant price
volatility in the U.S. gasoline market.

Natural Gas. Natural gas prices (Figure 11) began an ascent that originated last summer primarily in
response 1o Jow levels of underground gas storage. Spot prices have increased well over $4.00 per
thousand cubic feet since late June, even topping $10.00 per thousand cubic feet on several occasions
this winter. The wellhead price this heating season is likely to end up more than double the price of last
heating season. The length of time that gas prices have remained so high is unprecedented. Moreover,
the current dynamics of the natural gas market leads us to believe that prices at the wellhead will not
soon be retuming to the low $2.00 per thousand cubic feet experienced just one year ago. The chief basis
for our view is our outlook for robust levels of gas demand growth over the next two years, particularly
in the electric power sector. By the year 2002, more than half of the increases in electricity generation
are expected to come from natural gas. Furthermore, gas demand in the industrial sector (the single
largest gas consuming sector) is also expected to make strong gains over the same time period. Although
gas production and imports are expected to increase in the forecast period, we believe that the gains in-
supply will not be enough to bring the wellhead price down to the $2.00-3.00 range in the short-term.

We expect that winter (October 2000-March 2001) natural gas prices at the wellthead will end up
averaging about $5.64 per thousand cubic feet. In our base case, residential prices for natural gas this
winter would be about 46 percent higher than last year during that period. When the heating season ends
next month, average wellhead prices are projected to decline, averaging about $4.05 per thousand cubic
feet for the spring and summer. However, if the summer weather is exceedingly hot in regions that
consume large quantities of gas-fired electricity, (California and Texas for example), then injections into

- underground storage for the next winter would be strained and prices could stan rising more sharply and

sooner than expected. In 2001, the annual average wellhead price is projecied 1o be about $4.73 per
thousand cubic feet. Next year, we expect the storage situation to improve modestly and with that, a
decrease in the average annual wellhead price. Increases in production and imports of natural gas needed
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to keep pace with the rapidly growing demand for natural gas will be accompanied, for the time being,

by relatively expensive supplies for gas due to rising production costs and capacity constramts on the
pipelines.

Electric Utility Fuels. The rapid rise in gas prices last summer and fall has pulled delivered gas pncess
above heavy fuel oil prices on a cost per Btu basis (Figure 12). As this situation is likely to persist, wen
anticipate some recovery in the amount of oil used for power gencration over the very low levels seen
since late 1999. In 2001, the cost of coal to electric utilities is projecied 1o increase slightly, afier years
of slow but continual decline, as coal, like oil, is being used more intensively for electricity generation

lieu of expensive or unavailable natural gas. On an mﬂatxon-adjusted basis, however, coal prices should
still show a deadline this year.

U.S. Oil Demand

The recent release of December 2000 monthly data confirns the overall shrinkage in last year's
petroleum demand that had become increasingly apparent for the past several months. The data for last
year show that shspments of petroleum products declined by 30,000 barrels per day despite substantial
growth in major economic indicators for much of the year (Figure 13). Despite robust economic growth
and the presence of colder-than-normal weather of the fourth quarter, petroleum markets were unable to

overcome the effects of a record mild first quarter--the peak beating season—-and the substantial increase
in energy prices that eroded demand during the second half of the year.

Motor gasoline demand in 2000 fell by almost 50,000 barrels per day, reflecting a fractional decline in
highway travel activity brought about by a 30-percent year-to-year increase in retail motor gasoline
prices. Although highway travel declined during the third quarter---the peak driving season--from that of
the previous year, the lagged effects of the earlier price increases and the moderation in economic
growth resulted in an even larger year-over-year contraction in the fourth quarter. Despite a 10-percent
hike in ticket prices in 2000, commercial jet fue) demand, buoyed by 6.5- and 4.5-percent increases in
utilization and capacity, respectively, rose 3.5 percent. (The resultant 2-percent increase in load factor
boosted consumption by constraining fuel-efficiency increases to only one percent, half the long-term
average). Total jet fuel deliveries, which include corporate, military, and weather-related components,
rose just 2.0 percent, down from 3.1 percent in the previous year. The record mild warm weather of the
first quarter depressed shipments of jet fuel used as a blending component during the winter months.
Distillate fuel oil demand grew by 3.2 percent in 2000 led mostly by- strength in transportation diesel
demand. Residual fuel shipments, highly sensitive to changes in relative prices, fluctuated wildly but
managed to increase by 1.8 percent for the year as a whole. Following a year of double-digit increases,
the combination of slowdowns in petrochemical activity, and mild weather resulted in a slight decline in
the total demand for liquefied petroleum gas and oil-based petrochemical products.

During the forecast interval, total petroleum demand is projected to increase once again. Despite the
current economic slowdown, growth in real disposable income is projected to be 3.1 percent in 2001,
and a robust 4.6 percent in 2002. Petroleum prices, which are expected to decline slowly throughout the
forecast interval, will not have the same kind of negative impact on demand this year that was brought
about last year by large average price increases. Weather patterns are assumed to exhibit normal
seasonality. In this environment, total petroleumn demand is projected 1o increase by 260.000 barrels per
day in 2001, accelerating to 443,000 barrels per day next year, a 1.8-percent average increase. Reversing
last year’s declines, motor gasoline demand and highway travel activity are both expected to increase,
but at an average of only 2.2 percent despite the steady downward trend in retail gasoline prices and
robust growth in disposable income. Total jet fuel demand is expected to increase by an average 1.6-
percent rate, with commercial demand rising by 3 percent. Distillate fuel demand is projected to rise by
an average of 2.1 percent, down from the 3-percent average of the previous 2 years, due to a moderation
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in transportation demand. Demand for residual fuel oil is projected to continue to decline throughout the

forecast interval, as declines in non-power generation demand offset a modest recovery in shipments to
power generators.

U.S. Oil Supply

27

Average domestic oil production is expected to be flat in 2001, at a level of 5.83 million barrels of oil

per day (Figure 14). For 2002, a 0.20 percent rise is expected to result in a production rate of 5.84
million barrels of oil per day average for the year.

In the Lower-48 States, oil production is expected to decline by 53,000 barrels per day to a rate of 4.80
million barrels per day in 2001,and followed by an decrease of 13,000 barrels per day in 2002. Oil
production from the Mars, Troika, Ursa, and Brutus Federal Offshore fields is expected to account for
about 8.2 percent of the lower-48 oil production by the 4th quarter of 2002.

Alaska is expected to account for about 18 percent of the total U.S. oil production in 2002. Its oil
production is expected to increase by 5.6 percent in 2001 and by 2.4 percent in 2002. The gain in 2001 is
the result of adding two new satellite fields, Colville River (Alpine) and Prudhoe Bay (Aurora) which
contributed to the Alaska North Slope production. Initial rates from Alpine averaged 67,000 barrels per
day during January and it is expected to peak at 80,000 barrels per day in mid-2001, while Aurora peak
production should occur later in the year. Another satellite field, North Star, is expected to come on in
early to mid-2002 and will peak at a rate of 65,000 barrels per day by year's end. A substantial portion of
the oil production from Alaska comes from the giant Prudhoe Bay Field. As a result of maintenance,
better well work, more development drilling, and better coordination of occasional down time, this
field’s decline rate last year has changed from the usual 10 percent to only 3 percent per year. However,
the field is expected to follow a steeper decline during this forecast period. Oil production from recent
discoveries is expected to substantially offset the decline in 0il production from the Prudhoe Bay field in
the North Slope in 2001. Production from the Kuparuk River field plus like production from West Sak,

Tabasco and Tamn fields is expected to stay at an average of 236,000 barrels per day in the 2001-2002
forecast period.

Natural Gas Demand and Supply

U.S. natural gas demand 1s expected to-grow at about a 2.3-percent rate this year, following the strong
4 4-percent performance in 2000 ( Figure 15). A slowing economy and less rapid demand growth in the
industrial and commercial sectors is the reason. Growth in 2002 is expected to heat up again to about 4.1

percent as the economy picks up again and as new gas-fired power generation requirements continue to
mount.

Domestic gas production for 2001 and 2002 is expected to rise as production responds to the high rates
of drilling experienced over the past year. Production is estimated to have nisen by 3.1 percent in 2000
and it is forecast to continue to0 increase by 3.3 percent rate in 2001 and 2.5 percent in 2002.

According to the American Gas Association (AGA), during the week ending February 23, a total of 101
billion cubic feet (bcf) was withdrawn from storage, bringing the total of working gas to 26 percent full
(Figure 16). Based on this information. we estimate that, on an EIA survey basis. working gas in storage
at end-February will reach 901 billion cubic feet. From this we project that end-season (March 31)
working gas will fall to 689 bef. This level is more than 100 bef above last month's projections. While
this represents an improvement over previous estimates (and expectations for March spot prices have
softened some over the last 2 months) such an end-season level would still represent the lowest recorded
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by I:ZIA and is 38 percent below the previous 5-year average. We estimate that net injection,"bctwccn
Apnl 1 and October 31, would have to be about 500 bef (25 percent) above average to bring working
gas to average pre-season levels for next winter. We think that only about 60 percent of the extra 500 bcf

1s likely during the injection season, so that a 200 bcf deficit relative to the 5-year average is hkely at
end-October. 2

-

Net imports of natural gas are projected to rise by about 15 percent in 2001 and by another 4 percent in
2002. For this winter, we expect net imports to be 6.6 percent higher than last winter's imports. The
Alliance Pipeline began carrying gas from western Canada to the Midwest on December 1, having been
delayed from its original October 2 opening. A new report by Canada's National Energy Board predicts
that gas deliverability from Westem Canada will rise by 1.1 bef/d by 2002, due to the ongoing drilling
boom. Western Canada supplies 15 percent of the gas consumed in the United States.

Electricity Demand and Supply

Total annual e]ecmclty demand growth (retad sales plus industrial generation for own use) is projected
at about 2.2 percent in 2001 and 2.3 percent in 2002. This is compared with estimated demand in 2000
that was 3.6 percent higher than the previous year's level. Electricity demand growth is expected to be

slower in the forecast years than it was in 2000 partly because economic growth is also slowing from its
higher 2000 Jevel.

This winter’s overall heating degree-days (HDD) are assumed to be about 17 percent above last winter's
HDD, which were well below normal. This is based on the very cold temperatures seen in November
and December, the somewhat more moderate nise in HDD in January and February, as well as on the
assumption that the less than one month remaining of winter will be normal. This winter, total electricity
demand s expected to be up by 4.6 percent over last winter's level, driven by increased demand in the

residential and commercial sectors, which are expected 1o be up by 8 and 4 percent, respectively (Figure
17 and Table 10).

In the fourth quarier of 2000, previously falling demand for oil-fired generation began to tum around as
the price differential between natural gas and oil in the electricity generating sector shifted to favor oil,
prompting those plants which can switch to oil to do so. This trend is projected to continue through first
quarter 2001. Although the favorable price differential for oil relative to gas is expected 1o continue
through the forecast period, by the second half of 2001, expected increases in gas-fired capacity are
expected to keep gas demand for power generation growing.

Natural gas supply and deliverability problems in California for gas-fired electricity generation have
helped to boost gas price to electric producers and other consumers. The situation in California 1s
characterized by low gas storage, gas pipeline bottlenecks, high demand and low hydropower
availability. These supply problems are following on fast summer's supply problems with no obvious
end visible over the next two years. Average California gas prices dramatically outstripped prices
elsewhere in the country through December but bave since been coming down as weather-related
demand has eased up somewhat (Figure 18).

Table HL1. U. S. Energy Supply and Demand
(Energy Information Administration/Shon-Term Energy Outiook — March 2001)

Year Annual Percentage Change
199% 2000 2001 2002 1999.2000 2000-2001 2001-2002
Real Gross Domestic Product (GDP)
{billion chained 1996 dollars) 8876 szt 9526 9928 50 22 4.2
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imported Crude Oil Price ®
{nominal dollars per barrel)

Petroleum Supply (miliion barrels por day)

Cruda Ol Production ¥

Total Petroleum Net imports
{including SPR)

Enorgy Domand

World Patroleum
{million barreis per day)

Petroleum
{milon barreis per day)

Natura) Gas
{tritlion cubic feat)

Coal ¢
{miilion short tons)

Electrichy (blllion kilowatthours)
Rotail Sales ¢

Nonutility Uso/Sales ®

Total

Total Energy Demand !
{quadrillion Btu)

Totai Energy Demand per Dollar of GDP
(thousand Btu per 1996 Dollar)

Renewable Energy as Percent of Total #

17.22

588

9.91

74.9

19.52

21.70

1044

312
185

971

10.94

72

21.72

5.84

10.11

19.49

22.65

1078

3414

210
3524

98.4

10.56

7.0

*Refers to he refiner acquisibon cost (RAC) of imponed crude o3.

Pinchudes lease cond

26.57

584

10.71

19.76

23.18

1085
3468

3704

10.42

7.0

25.43

5.54

78.9

20.21

24.14

1093

37%0

701.3

10.20

7.0

“Total Demand includes estimated independent Power Producer (IPP) coal consumption.

61.0

20

17

0.2

44

3

3.1

13.5
36

1.9

2.5

0.0

5.9

20

1.4

23

0.6

16

124
22

0.8

0.0

27

22

23

<1

0.9

22

47
23

2.1

STotal of retail electricity sales by electric utilities and power marketers. Utility sales for historical periods are reported in ElA's

Elecinc Power Monthly and Electric Power Annual. Power marketers' sales for historical periods are reported in EIA's Electric Sales
and Revenue, Appendix C. Data for 2000 are estimales.

*Defined as the difierence between 1013l nonutility electricity peneration and sales o electric utliities by nonutility generators,

reported on Form EIA-867, "Annual Nonutility Power Producer Report.” Data for 2000 are estimates.

HThe conversion from physica) units 10 Blu i ls calcula\ed by usang a sudsel of conversion factors used in the calcutations performed

for gross energy consumption in Energy infor
data may nol precisely malch those published in the MER or the Annual Energy Review (AER).

Monthly Energy Review (MER). Conseguently, the historical

SRenewable energy includes minor components of non-rmarkeled renewable energy, which is renewable energy that is neither

bought nor soid. either directly or indirectly, as inputs 10 marketed energy. The Energy Information Administration does not estimate

or project total consumption of non-marketed renewable energy.

SPR: Strategic Petroleurn Reserve.

Notes: Minor discrepancies with other published EIA historical 0ata are due 1o independent rounding. Mistorical data are pnmed in

bolg; forecasts are in tabcs. The forecasts were generated by smulation of the Shont-Term integraled Forecasting System.

Sources: Histoncal data: Latesi data
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data available from EIA databases supporting the following reports: Petroleurn Supply Monthly, DOE/EIA-0109; Petroleum Supply

Annvat, DOEJEIA-0340/2; Natura! Gas Monthly, DOEJEIA-0130; Electric Power Monthly. DOE/EIA-0226; and Quarterly Coal

Report, DOE/EIA-0121; intemational Petroleum Statistics Report DOE/EIA-0520; Weekly Pelroleum Status Reporl. DOE/EIA-0208.

Macroeconomic projections are based on DRIMcGraw-Hill Forecast CONTROL0101. ’
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Figure 43 Petroleum Products Supplied by Type

By Selectod Product, 1949-1999
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Figure A&{2a Petroleum Products Supplied by Sector

By Sector, 1949-1999
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Figure 5(@b Petroleum Products Supplied by Product by Sector, 1949-1998
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Table; ,} Energy Consumption by Source, 1949-1999
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FERC’S AUTHORITY TO AMEND ANNGTC’S
CERTIFICATES UNDER THE NGA

An issue which has arisen recently is the extent of the authority for the Federal
Energy Regulatory Commission (“FERC") or other federal agencies to amend or modify
aspects of certificates, permits or other authorizations issued to Alaska Northwest Natural
Gas Transportation Company (*“ANNGTC") for the construction of the Alaska Highway
Project. Based upon the provisions of the governing statute, the Alaska Natural Gas
Transportation Act of 1976 and the Presidential Decision issued September 22, 1977
highlighted below, it is clear that the agencies may amend, modify or abrogate such
authorizations so long as such actions would not “compel a change in the basic nature
and general route of the approved transportation system or would otherwise prevent or

impair in any significant respect the expeditious construction and initial operation of such
transportation system.”

. Congress envisioned that the federal agencies, including the FERC, would need
the authority to amend from time to time previously issued certificates, permits
and authorizations. The operative sections of ANGTA which specify the scope of
the amending authority are sections 9(d) and (e).

° Section 9(d) provides that any federal officer or agency “may...add to, amend or
abrogate any term or condition” included in an authorization, permit or certificate
provided however that any term or condition to be added, or as amended, may not
“compel a change in the basic nature and general route of the approved
transportation system or would otherwise prevent or impair in any significant
respect the expeditious construction and initial operation of such transportation
system.”

’ Section 9(e) addresses the circumstances of amending or modifying specific terms
and conditions recommended by the President in his Decision to be included in
various federal permits, authorizations or certificates. Even with respect to those
specific terms and conditions, section 9(e) states that the authority to amend or
modify contained in section 9(d) shall also be available to the federal officers or
agencies to amend or modify terms and conditions included in federal
authorizations at the recommendation of the President in his Decision.

In order to understand the scope of the authority to amend or modify, it is
necessary to understand the derivation and meaning of the terms “basic nature” and
“geperal route”. '

. Section 7(a)(4)(A) required that the President “describe the nature and route of
the system designated for approval.” In section 2 of his Decision, President
Carter specified the nature and route for the system, as required by section
7(a)(4)(A). In describing the nature of the system, the Decision does no more
than specify that it be and “overland pipeline system to transport natural gas from

Iy
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the Prudhoe Bay area of Northern Alaska through Alaska and Canadainto ... the
contiguous United States.” The decision then specifies the capacity, initially, at.
2.0 to 2.5 Bcfd, capable of being expanded. There are no other details on the
nature of the system. The route is then specified as the Alaska Highway Project
route. No other details such as facilities, diameter, pressure, tariff are included in
the President’s Decision fulfilling the statutory requirement to “describe the
pnature and route.”

Iy

In Section 3 of his Decision, President Carter separately identified the facilities
which would be “encompassed” for purposes of section 9, as provided in section
7(a)(4)(C). The facilities identified by the President pursuant to section 7(a)(4)(C)
are cntitled to be “encompassed” in “‘construction and initial operation™ for
purposes of “defining the scope of the directions” contained in section 9.

Under ANGTA section 7, the requirements that the President “describe” the
“nature and route,” as provided in section 7(a)(4)(A), and that he “identify”
facilities for purposes of section 9 under section 7(a){(4)C), have different
consequences. The President’s choice as to the “nature and route’ can be changed
only by waiver under section 8. Under section 9(d), however, FERC is expressly
authorized to amend certificates covering the facilities “identified” by the
President, so long as its amendment does not change “the basic nature and general
route” of the system chosen by the President.

Section 7(a)(6) allowed, but did not require, *he President also to “‘identify” in his
decision "such terms and conditions permissible under existing law as he
determines appropriate for inclusion,” with respect to any federal authorization
issued under section 9, including centificates issued under the Natural Gas Act.
Under section 9(e), the agency issuing such authorizations was required to include
the terms and conditions identified by the President in their authorizations.

Section 5 of the President’s Decision specified, pursuant to section 7(a)(6),
general terms and conditions which were to be incorporated into certificates,
nghts of way, leases , permits or authorizations to be made by Federal officers
and agencies. These terms and conditions addressed “general standards of
environmental and construction and performance, and the procedures for the
submission and approval of construction plans and environmental safeguards . . .
." They did not include terms and conditions precluding amendments allowing
modifications of facility design specifications or configuration.

Section 2 of President Carter’s decision can be changed only by waiver under
section 8 of ANGTA , or by an Act of Congress. Facilities “identified” in
Section 3 as qualified for being “encompassed” in the scope of the directions
under section 9, and the conditions “identified” in Section 5, can be changed by
amendment.
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The “scope of directions” under section 9 includes the FERC’s powers,
expressly conferred by section 9(c), to condition certificates, and by section
9(d), to amend certificates. These powers are subject to the limitation in both
subsections prohibiting changes in the “basic nature and general route,” and
actions which will “otherwise™ prevent or impair in any significant respect the
expeditious construction and initial operation of “the system.”

The Commission’s authority to amend is confirned by comparing section 9(d)
with section 9(e). The latter provision required the Commission to include in its
certificates the terms and conditions identified by the President in Section 5 of his
decision. However, Section 9(e) contains an express exception that plainly
preserves the Commission’s authority to amend even terms and conditions
identified by the President in Section 5. Although § 9(e) commands that
authonizing agencies “shall include” them, it further provides, “‘except that the
requirement to include such terms and conditions shall not limit the Federal
officer or agency’s authority under subsection (d) of this section.”

If certificates and permits for facilities specifically “identified” by President
Carter could not be amended to permit changes in those facilities, section 9(d)
would be meaningless. Moreover, those changes may include anything except
changes in the basic nature and general route. Otherwise, the terms “basic”
modifying “nature” and “general” modifying “route” in the limitation expressed
in sections 9(c) and 9(d) would likewise become meaningless. Congress
intentionally included those terms, and they must be given effect under the
familiar rule of construction that every word in a statute must be given meaning

The distinction between changes in the “‘basic nature and general route”as
specified pursuant to section 7(a)(4)(A), which cannot be effectuated by
amendment, and changes in “identified facilities”, which can, is reflected in
President Reagan’s Decision in 1981 waiving Congress's approval of § 2,93,
First Sentence, of President Carter’s Decision. The waived sentence specified
that the ANGTS began at the “*discharge side of the gas plant facilities in the
Prudhoe Bay field.” That waiver was necessary because inclusion of the
conditioning plant in the ANGTS changed the system’s basic nature and general
route as previously specified by President Carter and approved by Congress.
President Reagan did not, however, separately add the conditioning plant to the
facilities identified for section 9 treatment under section 7(a)(4)(C). He lef that
process for FERC to address by amendment under section 9(d). He also waived
Condition IV-3 of the Carter Decision, which barred FERC from allowing the
billing of pre-completion fees, payments or surcharges, so that the costs of the
Canadian portion could be recovered. He also added a new condition limiting
FERC'’s authority to change tanffs to impair recovery of expenses, taxes and debt
service, and foreclosed any over-nde of this condition through the amendment
process by also waiving provisions in the NGA under which such modifications
might be made. In sum, “identified facilities” can be changed by amendment, but
the basic nature and general route cannot.

V)7
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Comparison of Murkowski and Bingaman Energy Bills
March 30, 2001

lssue

Murkowski Bill (S. 389) (non-1ax pants)

Bingaman Bill (S. 597)

Administration Position

General Provisions-Evaluations,
Reports, and Studies

Title |

Titles 11l and X3

Federal actions nchcting cnergy supply

Requires each Federal agency 1o notify
DOE before taking action that could have
a significant adverse effect on availability
of domestic encrgy resources. (101)

No similar provision

Goal for reduced dependence on
foreign oil

Report progress on achicving goal,
recommendations for achieving goal,
and refincry and storage capacily

| Notification of decline in petrolcum

stocks

- Requires DOE to report annually to the
President and Congress on progress the
US has made in achieving not more than
50% dependence on forcign oil by 2010
and make recommendations for meeting
the goal. Certain yearss the report is 1o
assess domestic refinery and storage
capucity.

- Requires DOE 1o notify Congress
immediately if stocks of petroleum
products decline or may decline to levels
jeopardizing national security or
threatening supply shortages, or price
increases. (102)

No simular provision.

Strategic Petroleum Reserve uses

Requires President to establish an
interagency panel to study oil markets and
SPR's appropriate capacity snd uscs and
10 report 1o President and Congress. (103)

Requires DOE to ¢cport to President and
congressional energy commitices on
whether DOE should have greater
flexibility to drawdown SPR to mitigate
pnice volatility or regional supply
shortages. (308)

Energy rights-of-way

Requires Federal agencies issuing rights-
of-way across Federal lands for
transmission lines or energy pipelines 10
report to FERC or DOE on abihity of
existing rights-of-way (o support new or
additional capacity. (104)

Requires DOE 1o study the possibidity of
using existing rights-of-way owned by a
PMA for siting other transmission
facilines. (304)
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Issue

Murkowski Bill (S. 389) (non-1ax pars)

Bingaman Dill (S. 597)

Adnunisiration Position

Federal hydro facilities

Requires DOI and Secretary of the Army
10 inventory their hydroelectric facilitics
and report to Congress on increasing thewr
output. (105)

No similar provision

Nuclear generation

Requires NRC to report 1o Congress on
the state of US nuclear power generation
and potential for increasing it, including
recommendations for improving the
process for relicensing and issuing new
licenses. (106)

No similar provision.

Spent nuclear fucl

Requires Congress to determine whether
spent fuel should be treated as wasic for
burying forever or an energy resource for
the future. Also establishes Office of
Spent Nuclear Fuel Research within DOE
for investigating lcchnologies for treating,
recycling, and disposing of high-level
nuclear waste and spent nuclear fuel.
(107)

No similar provision.

Domestic refining industry and
petroleum product distribution system

Requires DOE 10 report annually to
Congress on the condition of the domestic
petioleum refining industry and petroleum
product distribution industry. (108)

No similar provision.

Natural gas pipeline centification

Requires FERC 1o review procedures for
the centification of natural gas pipclines to
determine how ta reduce the cost and time
of obtaining a ccrtificate. (109)

Same provision. (305)

US clecrricity grid maintenance

Requires DOE 1o submtit an annual seport
10 the President and Congress on the
sufficiency of domestic energy generation
sources (o maintain the US electricity
grid. (110)

No simular provision.
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Issue

Murkowski Bill (S. 189) (non-tax parts)

Bingaman Bill (S 597)

Adnunistraiion Position

Financing new electricity generation
technologics

Requires DOE 10 assess innovative
financing techniques 1o encourage
construction of new electricity gencration
technologies with high initial capital
costs. (111)

Almost identical provision. (307)

Eliminate barriers 10 new energy-
efficient technologies

Requires Federal agencics to review
regulations to find basviers o market entry
for emerging encrgy-efficient tech-
nologies and report to Congress an actions
1o remove bamiers. (112)

Almost identical provision. (301)

Natural gas pipclines-expedited
environmental review

Requires DOE to establish an interagency
task force 1o expedite environmental
review and permitting of natural gas
pipeline projects. (113)

Similar provision, requires the task force
10 be established by and under the
Cauncil for Environmenta!l Quality and
requires FERC 10 review its policies on
pipeline certification. (305)

Enesgy and hazardous liquids pipeline
rescarch and development

(Very similar provisions passed the
Senate on 2/8/0) as sections |1, 12, and
13 of S. 235)

Requires Dept. of Transportation, in
coordination with DOE, 10 establish a
R&D program to ensure the safety and
reliability of energy and hazardous liquids
pipelines. (114)

Almost identical provision. Provides for
use of DOT users fees and amounis in
Ol Spilt Liability Trust Fund to fund the
DOT pan of the program. (1101-1103)

R&D for natural ges transportation and
distributed energy

Requires DOE to conduct R&D and
demanstration activities to improve both
natural gas transportation infrastructurc
and distributed energy resources (small
power generation systems) (115)

No similar provision.

FERC polici?s on clectric energy
transmission and wholesale power rates

No similar provision.

Requires FERC 10 reevaluate its
regulatory pohicies on transmission of
electric encrgy and wholesale power
rates. (302)

Volatility in domestic oil and gas
development

No similer pravision.

Requires DOE 1o evaluaice the effect of
Federal and Staic tax and royalty policies
on the development of domestic oil and
gas resources. (303)
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issue

Murkowski Bill (S. 389) (non-tax parts)

Bingaman Bl (S. 597)

Admimisiration Position

| Vehicle fucl specifications

No similar provision.

Requires DOE and EPA 10 1cpont (o
Congress on the feasibiliy of developing
fuel specifications for vehicics used in
the US. (306)

Coal-Based Technologles

Title 1}

Title VIR

Coal-based techndlogiu R&D

Requires DOE 10 identify goals and
technologies that would permit the
continued use of coal for electricity
generation, chemical feedstocks, and
transportation fuel in the future. To
achicve these goals, requires DOE to
conduct an R&D, demonsiration, and
commercial application program for coal-
based technologies. (202-205)

Almost identical provisions. (801-814)

Powet plant improvement

Requires DOE to demonstrate commercial
application of advanced coal-based
technologies for new and existing power
plants to improve efficiency,
environmental performance, and cost
competitiveness. (206-208)

Same provisions. (801, 821-823)

Coal mining technologies

Requires DOE to establish a program 1o
develop coal mining research prioritics,
establish a process for joint industry-
govemment research, and expand mining
research capabilities at universities. (209)

No similar provision.

Railroad cfficiency

Requires DOE 10 establish a research
partnership with railroads and locomotive
manufacturers to develop and demonstrate
Jlocomotive technologies to increase fucl
cconomy, reduce crnissions, improve
safety, and reduce costs. (210)

No similar provision.
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Issuc

Murkowski Bill (S. 389) (non-tax pans)

Bingaman Bl (S. $97)

Adnuistration Posiion

Study on use of coal for electricity
generation through 2020

No similar provision.

Requires DOE 10 1dentifly technologics
and a research program thar would
permit the cost-competinive use of coal
for eleciricity generation through 2020
while furthering national environmenial
goals. (1404(b))

Oll and Gas

Tite 11

Tile X

Outer Continental Shelf decp water
royalty relief

Re-establishes the Outer Continental Shelf
Decep Waler Royalty Relief Act, which
expired in 2000. Allows the Department
of the Interior 10 modify royalty or net
profit share terms in leases to promote
development and production in certain
sreas of the Gulf of Mexico. Applies cash
bonus bidding system in certain areas.
(301-306)

Requires the Secretary of the Interior (o
proceed, not later than 12/31/01, with the
proposed Eastern Gulf of Mexico Outer
Continental Shelf Oil and Gas Lease Sale
181, modified. (1001)

Oil or gas royaltics in kind

Requires, if DOE chooses, all royaltics
paid the US under any Federal onshore or
offshore oil or gas lcase to be paid in oil
or gas, with certain conditions. Allows
DOI to sell the ail or gas and use a portion
of the revenues 1o pay cost of transj-..sng
or disposing of the o1l or gas. DOl may
delegate royalty-in-kind program to
States. (310)

No similar provision.

Use of royalty-in-kind-oil for SPR

Requires DOl and DOE 1o agree to
transfer the Federal share of crude oil
production from Federal lands to DOE for
use in filing SPR or for other disposal
within the Federal Govemment. (320)

No similar provision.
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lssue

Murkowski Bill (S. 389) (non-1ax parts)

Bingaman Bill (S. §97)

Admuustration Position

Federal oil and gas lcase management

Provides for State regulation of oil and
gas leases on Federal lands, except for
issuance of lcascs, approval of plans for
surface operations, and environmental
analyses. Sets time limits for Federsal
actions on leases. (330-339)

No similar provision.

Credit against Federal oil and gas
royalties

Requires DO 10 allow a credit against
payment of royaltics under Federal oil and
gas Jeases for capital expenditures on
exploration and development. (3$1)

No similar provision.

National Environmental Policy Act
comphance onshore

No similar provision.

Authorizes appropriations to DO and
the Department of Agriculture for
additional personnel 10 ensure
expeditious compliance with NEPA
regarding oil and gas production on their
Federal lands. (1002)

Oil and gas production on private and

No similar provision.

Requires DOE to evaluate how to

State lands increase oil and natursl gas production
from State and private lands and repon
to Congress and Govemors. (1003)

Fossil energy R&D No similar provision. Sets goals for a core fossil encrgy R&D

program, developing technologies for
offshore o1l and natural gas resources
development, and developing low-cost
transportation fucls from natural gas and
liquefaction of coal and biomass.
Authorizes appropriations (or developing
fossil encrgy resources technologies.
(1404(a) and (¢))
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Issue

Murkowski Bill (S. 389) (non-1ax pans)

Bingaman Bul) (S. 597)

Admumistralion Pusition

1 Nuclear

Title 1V

Title IX

Price-Anderson Act amendments

- Extends to 2012 indemaity authority for
NRC licensees, DOE contractors, and
nonprofit educational institutians.

- Increases maximum standard deferred
premivm (o $20,000,000 in any year.

- Provides $10 billion ceiting on
aggregate DOE liability and raiscs
liability on incidents outside the US to
$500,000,000.

- Requires DOE and NRC (o submit a
report on need for P-A by 8/1/08.

- Provides for adjusting the amount of
indemaufication for inflation.

- Provides civil penalties on non-profits to
amoun! of fee (like H.R. 723). (401-409)

Identical provisions. (901-909)

Nuclear energy research

Authorizes appropriations for DOE granis
for nuclear energy rescarch. (410)

Sets goals for nuciear energy feseaich,
development, and deployment program.
Authorizes appropriations for a DOE
nuclear energy rescarch, development,

demonstration, and deployment program.

(1405)

Nuclear energy plant optimization

Authorizes appropriations for a joint
program with industry for puclcar encrgy
plant optimization. (411)

Sets goals for nuclear energy research,
development, and deployment program,
including extending hfctimes of existing
nuclear power plants. Authorizes
appropiriations for a DOE nuclear energy
rescarch, development, demonsiration,
and deployment program. (1405).
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Issue

Murkowski Bill (S. 389) (non-tax parts)

Bugaman Bill (S. 597)

Administranon Position

Nuclear energy technology
development

Authorizes appropriations to develop “a
roadmap” to design and develop a new
nuclear energy facility in the US. (412)

Sets goals for nuclear energy research,
development, and deploymient program,
including development of components of
an advanced power reactor. Authonizes
appropriations for a DOE nuclear energy
research, development, demonstration,
and deployment program. (1405)

Nuclear energy production incentives

Requires DOE 10 make to an operator of
an cxisting nuclear power reactor
incentive payments over a | § year period
for increasing amount of eleciric encrgy
generated. (420)

No similar provision.

Nuclear energy efliciency
improvements

Requires DOE to make to an operalor of
an existing nuclear power reactor incen-
tive payments for capital improvements
directly tclated to impraving the elecirical
output efficiency of the facility. (421)

No similar provision.

Arctic Nationa) Wildlife Refuge

Title V

No similar title

Development of the Coastal Plain of the
Arctic National Wildlife Refuge

Requires DOI to establish an environ-
mentally sound oil and gas leasing
program for ANWR that uses the best
commercially available technology and
ensures receipt of fair market value for oil
and gas leased. Revenues go to Alaska,
Treasury miscellancous receipls account,
and a fund for DOE R&D on renewable
energy resources. (501-514)

No similar provision.

Energy Efficiency, Energy
Coaservation, and Assistance for
Low-Income Families

Title VI

Tide X1
also sections of the Sennte-passed
bankruptcy bill, S. 410
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Issue

Murkowski Bill (S. 389) (non-1ax parts)

Bingaman Bill (S. 597)

Adnunistraiion Position

Low Income Home Encrgy Assistance
Program

Extends and generally increases the
authorization of appropriations for HHS’s
Low Income Home Encrgy Assistance
Program. (601)

No similar provision in S. $97, but a
Bingaman amendment 1o the Senate-
passed bankruptcy bill (S. 420) would
extend LIHEAP authorization of
appropriations for slightly differenl time
and level and increase the income level
for those who may receive grans.

Encigy efficient schools

Establishes in DOE a program to make
grants to school districts to implement
plans for energy efficiency in new and
existing school buildings. (602)

Almost identical provision. (1302)

Wocatherization Assistance Program

Increases the income level for grant
recipients and extends the authorization of
appropniations for WAP (but mistakenly
amends a section that already had been
replaced). (603)

No sumular provision in S. 579, but the
Ringaman amendment to the Senate-
passed bankruptcy bill (S. 420) extends
and sets specific amounts on authotiza-
tion of appropriations for WAP.

State Energy Program

Allows a Governor 10 revise his state
energy conservation plan every three
years, amends the goal for improvement
in the efficient use of energy in the State
under the plan, and exiends the
authorization of appropriations for the
program (but mistakenly amends a scction
that already had been replaced). (604)

No similar provision in S. 579, bul the
Bingaman amendment to the Senate-
passcd banksupicy bill (S. 420) extends
and seis specific amounis on
authorization of appropriations for the
State Energy Program.
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Issue

Murkowski Bill (S. 389) (non-lax parts)

Bingaman Bill (S. 597)

Adminisiration Position

Federal energy savings performance
contracts

Expands the types of energy savings that
may be the subject of a contract under the
program to include savings from the
replacement of old Federal buildings with
new, more energy-efficient buildings;
extends the suthority toe enter inio new
contracts; and provides that a Federal
agency may enter into 8 long-tem
contract with a utility under the utility
incentive program and include in the
coniract savings from replacement
buildings. (605)

No similar provision 1n S. 5§79, but the
Bingaman amendnient to the Senatc-
passed bankrupicy bill (S. 420) expands
the types of energy savings thal may be
subject of a contract under the program
10 include savings from replacement
buildings and savings in the cost of
water or waslewaler licatment (as well as
savings in the cost of energy), and
extends indefinitely the authority to enter
inlo new contracts.

Federal energy efficiency requirement

Requires 8 Federal agency to reduce
energy consumption per gross square foot
of its facilitics by 30 percent by 2010 and
50 percent by 2020 relative to 1990.
(606)

No similar provision.

Energy efficiency science iniliative

Authorizes appropriations for DOE grants
for research relating to energy efficiency.
(607

Scis goals for cnergy cfficiency in
housing, industry, and transportation.
Authorizes appropriations for a DOE
energy efficiency R&D program.
Requires DOE to make awards for
advanced technology for an electricity
transmission line using supcrconducting
materials and for increased efficiency in
clectricity transmission in rural and
remote areas. {1402)

Federal Energy Bank

No similar provision.

Establishes in the Treasury an account
into which each Federal agency deposits,
in FY 2002, 2003, and 2004, 5% of ils
utihity payments the preceding year and
from which DOE makes loans lo
agencices for energy efficiency projects.
(1301)
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Murkowski Bill (S. 389) (non-tax parts)

Bingaman Bl (S. 597)

Adminisisation Position

Industrial energy use

No similar provision.

Requires DOE to enter into agreements
with industrial eneigy users to reduce
voluntanly the “encrgy intensity” of
their production activities. (1303)

Alternative Fuels and Renewable
Energy

Title YU

Tide X11

HOV exception for alternative fuel
vehicle

Allows a State highway department to
exempt alternative fueled vehicles from
the two-occupant requirement for travel in
high-occupancy vehicle lanes under the
program for Federal aid to highways.
(701)

Samc provision. (1203)

Alicrnative fucled vehicle infrastructure

Requires DOE to give credit, undes the
ficet requirement program, for the cost of
installation of fueling o1 other infra-
structure facilities for alternanive fucled
vehicles. (702)

No similar provision.

State and local government use of
Federal refueling facilities

Allows Federal agencies to include States
or local government alternative fucled
vehicles in a commercial amangement for
fueling Federal alternative fueled - ciucles.
(703)

No simular provision.

Federal fleet fuel use.

Requires s Federal agency to increase the
average fuel economy rating of its
passenger cars and light trucks and use
alternative fucls for at lcast 50% of the
total fuel used by the agency. (704)

No similar provision.

Federal fleet vehicle use

No similai provision.

Limits the circumstances undes which
DOE can waive the requirement that
Federal dual fucied vehicles be operated
only on altemnative fuel and allows a 3-
wheel enclosed electric vehicle 10 quahify
for the Federal flect program (1202)
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Administration Position

Local govemment grants

Requires DOE to establish a program to
make grants to local governmenis for the
incremental cost of alternative fucled
vehicles. (705)

No similar provision.

Grants for residential renewable energy
efficiency

Requires DOE to implement a grant
program to offset pant of the cost-of
cenain residential renewable energy
systems. (710)

No similar provision.

Assessment of renewable energy
sources

Requires DOE to submit annually to
Congress an assessment of all renewable
energy resources available in the US.
(711)

Similar provision. (601)

Renewable energy R&D

No similar provision.

Sets goal for RD&D of renewable cnergy
technologies (wind, photovoltaic, solar
thermal electric systems, biomass-based
power systems, geothermal, beefaloes,
hydrogen, hydro power, and new
clectricity lines, generators, and
systems). Authorizes appropriations for
a solar and renewable resources
development program. Requires DOE to
make awards for use of advanced wind
technologies in delivering clectricity to
rural and remote areas. (1403)

General vehicle fucl cfficiency

No similar provision.

Requires the Department of
Transponation, with aid of DOE, to
develop and implement mcchanisms lo
increase fuel cfficiency of light duty
vehicles (cars, trucks, and SUBS ) and
negotiate with the manufaciurers of cars
sold in the US enforceable mechanisms
to increase vehicle efficiency. (1201)
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Admnistration Position

Hydroclectric licensing reform

- Requires that conditions, proposed by
DO, Commerce, or other agency, on a
license for a hydroeleciric facility or on
the construction and operation of lights,
signals, and fishways in connection with
such a facility 10 meei additional
fequirements. (724)

~ Requires FERC to conduct a single
consolidaled environmental review for
cach hydro project or appropriate muliiple
projects and prohibits any other agency
from doing such a review. (725)

Requires agencies 1o adopl an altemative
condition proposed by an applicant for a
hydroelectric relicensing project if it is
equally or more protective of the
environment, is based on sound scicnce,
and is more cost effective or results in
less loss of generating capacity. (701)

Study of small hydroelectric projects

Requires FERC 10 study the feasibility of
establishing a separate licensing procedure
for small hydro projects (gencrating
capacily of § megawaits of less). (126)

No similar provision.

Use by FERC of hydroelectric fees

No similar provision.

Allows an agency administering public
lands 1o keep its hydroeleciric fees and
usc them for protection of ils water
resources and to make grants to increase
local employment and job training
opportunities. (702)

Relicensing study

No similar provision.

Requires FERC to study all new licenses
issued since January |, 1994, for
cxisting projecis under the selicensing
section of the FPA and examine the data
10 determine where problems actually
cxist concerning FERC issuance of new
licenses. (703)

Eleciricity

Title VI§I

Titles IV, V, and VI
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Bingaman Bill (S. 597)

Admunistraion Pasinon

Electric energy transmission reliability

Creates an indusiry-run, FERC-overseen.
Electric Reliability Organization that sets
enforceable rules for the reliable operation
of the interstate transmission grid. The
ERO shall report snnually to DOE on the
condition of the interconnected bulk
powecr system. (802)

Almost identical provision. (401)

PURPA mandatory purchase and sale
requirements.

Repeals PURPA requirement that utilities
purchase power from certain providers at
full avoided cost rates. Does not affect or
remedy any existing powes purchase
arrangements. (803)

No similar provision.

Public Utility Holding Company Act of
2001

Repeals PUHCA 1935 10 allow electric
utilitics to diversify without dealing with
the restrictions of PUHCA. (813)

No sinular provision.

Federal access 10 books and records

Requires holding companies 10 make
available to FERC books and recoids
relevant to costs incurted by a public
utility company or natural gas company
associated with the holding compsany.
(814)

No sinular provision.

State access to books and records

Requires 8 holding company upon written
request from a State Comumission lo
produce books and records for inspection.
(815)

No similar provision.

Emission free control measures under a
state implementation plan

Requires that action to continue or expand
operation of emission-free electricity
sources should be recognized under the
Clean Air Act's State Implementation
Plan (S1P) as control measures and
provide access 1o existing and futurc
economic incentive programs that prevent
and control air emissions. (830)

No similar provision.

14
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Administration Position

Improved Electricity Capacity and
Access

No similar Tlile

Title V

Public benefits fund

No similar provision.

Establishes a public benefit fund,
collected as a wires charge by a fiscal
agent appointed by DOE, for dismbu.
tion to States and lndian tribes (o be used
for various energy efficiency, renewable
energy, and cost-shared greenhouse-gas
mitigation projects, and low- income
houschalds energy programs. (502)

Rural construction granis

No similar provision.

Establishes a Depurtment of Agriculiure
grant program for the puipose of
increasing encrgy efficiency and
building or upgrading transmission and
distribution facilities in rural areas and
on tribal lands. (503)

Compichensive Indian energy program

Nao simitar provision.

Estublishes an Office of Indian Energy
Policy and Programs in DOE 10
coordinate Federal encrgy policy and
rescarch and to implement energy
programs conceming Indian tribes and
velated entities. Also, establishes an
Indian cnergy grani program. (504)

Environmental disclosure to consumers

No similar provision.

Requires the FTC (o issue rulcs making
sure that retail and whalesale electricity
customers are notified of the energy
sources used to gencrate the power uscd
by the customer. Requires DOE to
estabhish a program to cenify electricity
products with al least 50 percent
renewable content. (505)
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Bingaman Bill (S. §97)

Adminisirahion Position

| Consumer protections

No similar provision.

Requires the FTC ta issuc regulations
goveming complete disclosure by retail
clectricity seller of the terms of service.
Also prohibits cenain unfair trade
practices in retail sale of electricity.
(506)

Wholesale electricity market data

No similar provision.

Requires FERC 10 establish a public
information system for providing current
and transpareni information on the
availability of generating and
lansinission‘capacity and constraints.

(507)

Wholcsale electricity energy ratces in the
western energy market

No sinular provision.

Requires FERC 10 impose just and
reasonable load-differentiated demand
fates or cost-of-service based rates on
sales by electric utilities of electric
encrgy at wholesale in the western
cnergy market, if a State allows such
rates to be passed along to cc crs
and meets other conditions (similar to
the Smith amendment to S. 287). Also
requires BPA (0 seck to prevent or
mitigate electricity price spikes in poos
communities. (S08)

Natural gas rate ceiling in California

No similar provision.

Reimposes a ceiling on the rate that can
be charged for unused capacity in natural
gas pipelines into California. (509)

Sale price in bundled natural gas
transaclions

No similar provisions.

Requires FERC 1o issue an order that
scllers of natural gas in bundled
transactions disclose the portions of the
sale price related to the cost of the gas
and cost of the transportation paid by the
seller. (510)
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Administration Position

Renewables and Distribution
Generatlon

No Similar Title

Title Vi

Federal purchase requirement

No similar provision.

Requises the Federal govemment to
purchase a certain amount of its
electricity needs from renewable encrgy
sources. The percentage increases from
3 percent in 2002 to 7.5 percent by 2010
and each fiscal year thereafter. (602)

Interconnection standards

No similar provision

Requires FERC 10 adopt rules to ensure
the interconncction of distribuled
generation to local distribution facilities.
(603)

Net metering

No similar provision.

Requires electric supphiers 10 provide net
mieiering services {or on-siic gencraiors
that use renewable energy resouices.
{604)

Access to transmission by intermittent
generators

Access lo transmission by intermittent
generators

No similar provision.

Requires transmitting utilitics to provide
service for intermittent generalors sl
rates and terms that do not penalize the
generatos for scheduling deviations. An
exemption may be granted to avoid 8
substantial adverse impact on the
utility's system. (603)

Global Climate Change

No similar title.

Title |

National Corﬁmission on Energy and
Climate Change

No similar provision.

Establishes the National Comumission on
Encrgy and Ciimate Change to study
measures that achieve stabilization of
greenhouse gas emissions in the US at
and below the 1990 level and are consis-
tent with US energy and environmental
goals and 1o recommend to Congress a
US greenhouse gas management
strategy. (101-107)
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Admunistration Position

International clean energy technology
transfer

No sinutar provision.

Establishes an interagency working
group to focus on transfeming, (o
developing countries and countrics in
transition, clcan encrgy technology (a
technology that emits less polluiants or
greenhouse gases and generates smaller
or less toxic volumes of solid or liqud
waste than technologies now in use).

(i

Regional coordinatien of energy
policy in the US -

No similar title.

Tive It

Interstate coordination of encrgy policy

No similar provision.

Authorizes DOE to pravide technical
assistance (o States and regional
organizations in coordinaling energy
pohicies on 3 regional basis and requires
DOE to convene annual conferences to
promote regional coordination. (20)-
202)

Management of DOE Science and
Technology Programs

No similar title

Title XV and part of XIV

Independent review of award of funds.

No similar provision.

Requires award of funds under title X1V
(0 be made only afler DOE has
compleicd an indcpendent review of
proposals. (1501)

Cost sharing.

Most individual R&D provisions have a
cost sharing component.

Requires R&D projects under title X1V
10 be 20% cosi-shared and demonstration
and deployment projects to be 50% cost-
shared. (1502)
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Murkowski Bill (S. 389) (non-tax parts)

Bingaman Bill (S 597$

Adminusiralion Posilion

Management of DOE science and
technology

No similar provision.

Creates an advisory bourd (o oversee
DOE R&D and an Under Secretary fur
Science and Technology in DOE.
(1503) )

Fundamental energy science

No similar provision.

Scts goals for a DOE program of
fundamental energy research in the basic
physical sciences and authorizes
appropriations for fundamiental energy
R&D. (1406)

Training

No similar title.

Title XV

Manitoring energy technology workers
and making training granis.

No similar provision.

Requires the Secretary and ELA 10
monitor availability of skilled workers in
the energy lechnology industries und
DOE 10 make grants to enhance treining
for those workers for which there will be
a shortage. (1601)

Training guidelines for electric energy
industry personnel.

No similar provision.

Requires DOE 1o develop model
employee training guidelines to suppornt
electric supply system reliability and
safety. (1602)
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January 3, 2000

The Honorable Hirofumi Nakasone

Mimister of State for Science and Technology
2-2-1, Kasumigaseki

Chiyoda-ku, Tokyo

100-8966, Japan

Dear Minister Nakasone:

We arc writing to request your assistance in obtaining Japanese Government support and funding
for a project which promises to have substantial benefits in both nuclear non-proliferation and in
nuclear power production.

As you are aware, the U.S. and Russia are currently engaged in the development of the Gas
Turbine Modular Helium Reactor (GT-MHR) for the purpose of destroying surplus Russian
weapons plutonium. The GT-MHR promises to be an extremely effective means of destroying
plutonium and has the additional characteristics of superior safety and efficiency which appear to
make it a very desirable reactor for electric power production. For these reasons, it is our bope
that Japan and France will join with the U.S. and Russia in funding this p!'Djd:t and participate in
its development with technical support.

In our 1999 fiscal year, the U.S. government contributed $5 million. Part of this money will go
to Russia and will be matched by the Russians. In the current fiscal year, there will be an
identical level of U.S. expenditure; again, part of the money will go to Russia  The estimated
cost and schedule of a completed detailed and licensed design is a total of $320 million over
approximately six years. Our bope, and that of the Russians, is that this cost can be shared
among Japan, France, Russia and the U.S.

1f this effort is joined by Japan and France, we can assure you that, as Chairmen of the U.S.
Senate and U.S. House Subcommitiees on Enagy and Water Development Appropriations, that
we will seck appropriate Jevels of U.S. funding to advance this project  Japanese support for
completion of this project is very important; we bope that you can help make this a reality.

Please do not hesitate to contact cither of us if we can provide any more information or if you
think we should make additional contacts in Japan to help secure funding for this mportant
project. This letter was also sent to Ambassador Nono Hattori.
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Thank you very much for your consideration.

@Wﬁ*

Scnaxor Pete V. Domenici

Scnatc Subcommittee on Energy and Water Development Appropriations

ngressman Ron Packard |
Chairman
House Subcommittee on Energy and Water Development Appropriations
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@ongress of the United States

January 19, 2000

Y

The Honorable Loyola de Palacio

Vice Presidente, Commissaire Transport et Energie
Commission de 1"Union Europecme

200 Rue de 1a Loi

Bruxelles B1043  Belgique

Dear Vice Presidente Palacio:

‘We are writing to request your assistance in .obtaining additional European Union support and
funding for a project that promises to have substantial benefits in nuclear non-proliferation.

As you are aware, the US. and Russia are currently engaged in the development of the Gas
Turbine Modular Helium Reactor (GT-MHR) for the purpose of destroying surplus Russian
weapons plutonium.  The GT-MHR proc.:ses to be an extremely effective means of destroying
plutonium and has the additional characteristics of superior safety and cfficiency. For these
reasons, it is our hope that Europe and Japan will join with the U.S. and Russia in finding this
project and participate in its development with technical support.

In our 1999 fiscal year, the U.S. government contributed $5 million. Part of this money will go
to Russia and will be matched by the Russians. In the current fiscal year, there will be an
identical level of U.S. expenditure; again, part of the money will go to Russia. The estimated
cost and schedule of a completed detailed and licensed design is a total of $320 million over
approximately six years. Our bope, and that of the Russians, is that this cost can be shared
among Japan, Europe, Russia and the U.S.

If this effort is joined by Europe and Japan, we can assure you that, as Chairmen of the US.
Senate and U.S. House Subcommitters on Energy and Water Development Appropriations, we
will seck appropriate levels of U.S. funding to advance this project in a timely manner.
Additional European support for this project is very uuponznt for its completion; we hope that
you can help make this a reality.

Please do not besitate to contact either of us if we can provide any more information or if you
think we sbould make additional contacts in Europe to help secure funding for this important

project. This letter was also seat to Commissaire Phillipe Busquin and Commissaire Chris
Patten.
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Thank you very much for )‘rour consideration.

.

Vs

Siceety,

Senator Pete V. Domenici
Senate Subconmittee on Energy and Water Development Appropriations

&, fodl

Congressman Ron Packard
Chairman

House Subcommittee on Energy and Water Development Appropriations

cc:  Mr. Francois Lamoureux, Directeur Generzl Transport
Mr. Christian Wacterloos, Directeur des Energies Non-Fossiles
Mr. G. Legras, Directeur General Relations Extenicures
Mr. F. Chevallard, Chef d’Unite Aspects de Securite, DG Relations Extericures
Mr. Didier Gambier, Administrateur Principal, ISTC-STCU, DG Recherche
Mr. Habext Allgeicr, Directeur General du CCR
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JOINT U.S. - RUSSIAN DEVELOPMENT OF GT-MHR

Since 1994, General Atomics and the Russian Federation Ministry for Atomic Energy :
(MINATOM) bave been engaged in the joint development of the Gas Turbine Modular =

" Helium Reactor (GT-MHR) for the destruction of surplus Russian weapons plutonium.
Russian interest in the GT-MHR is very strong and revolves around its unique efficiency
in destroying plutonium, its inherent safety characteristics and its substantially greater
thermal efficiency. This work is now receiving funding under the Department of
Energy’s Fissile Matenals Disposition program.

),

WHAT IS THE GT-MHR?

The GT-MHR is a substantial leap forward in fission reactor technology: it utilizes inert
helium gas (as opposed to water) as the coolant, it incorporates ceramic encapsulated (as
opposed to metal-clad) fuel, and it eliminates the need for numerous complex systems by
driving the turbines and generators with high-temperature helium flowing directly from
the reactor core. These and other innovations yield:

A Better Way to Destroy Plutonium - Because pure plutonium oxide
can be utilized in the reactor core (as opposed to mixed oxide fuel or MOX which
contains only 5% plutonijum), vastly less fuel processing and fabrication is required
and a much higher percentage of plutonium is consumed by the GT-MHR.

Meitdown Proof Safety — The GT-MHR is truly melt-down proof because the
failure temperature of the fuel is hundreds of degrees higher than the highest
possible temperature the reactor can reach.

Vastly Improved Efficiency - Higher working temperatures and the elimination of
steam generators and intermediate cooling loops makes the GT-MHR nearly 50%
more thermally efficient than the present generation of reactors.

Substantially Reduced Nuclear Wastie — Because of the improved thermal
efficiency, less nuclear fuel is consumed to produce any given amount of
electricity. Hence, only about two thirds as much nuclear waste is produced by the
GT-MHR. In addition, much less waste heat is exbausted to the environment.

Greater Proliferation Resistance ~ Because of the high burn up rate of the fuel
and because of the extreme difficulty of separating apy remaining nuclear material
from the ceramic encapsulation, spent GT-MHR fuel is virtually unusable for
weapons production.

JOINT DEVELOPMENT PROGRAM WITH THE RUSSIANS

In the Summer of 1994, General Atomnics and MINATOM agreed to initiate development
of the GT-MHR for the destruction of Russian weapons grade plutonium. Each party
agreed to pay equal sums to fund the design work which has been largely carried out by

\
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|

v '
°$° CENERAL ATOMIES
Unden Blue, Vice Chalrman

April 23, 2001

)2/

202-456-1606

Mr. Andrew Lundquist, Staff Direcror
Vice President’s National Energy Policy Development Group
The White House
" 1600 Pennsylvania Avenoe, N.W,
Washington, D.C. 20500

Dear Mr. Lundquist:

Attzched you will find two ope-page white papers addressing rwo differcat energy

subjects: development of the Gas Turbine Modular Helinm Reactor and fusion cnergy
research. Our bope of course, is that these proposals might be included in the Vice |
President’s energy policy recommendations. Both proposals are credible, will send 3 '
signal that the Administration's energy policy is forward looking and can mak= a ’
substantial difference in the fomre.

By way of very brief backgronnd, Geaeral Atomics has been in the forefrout of fission
and fusion research in the world for over 40 years. During mach of that time, GA bas

been partnered with the federal government on the development of a pext generation '
nuclear peactor that is melt-down proof, ~50% more efficient, and creates less high-level
waste. That reactor, the GT-MHR, is now being developed in Rusaia as part of DOE’s
non-proliferation programs.

Progress in fasion research has been very exciting and significant daring the past decade.
There is no looger any debate about whether fugion cnergy can be achieved: it is created
in the Jabomatory with some regularity. However, the question remains whetber it can be
made practical. In that regard, fusion is ready for its next scientific step: a burning

plasmna experiment The Administration’s coargy package sbould recommend that 2 ’
planning process be undertaken for this nexx step.

Thank you for your consideratica of these white papers and :beu recommendations. If |
you have any questions, please call me at (858) 455-4300. !

™ Q.
Linden Blue
PO BOX B560B, SAN DIECO, CALIFPORNIA 02186-.5608R
PHONE: 858-455-4300 FAX: 858-455.2122 :
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THE GAS TURBINE MODULAR HELIUM REACTOR

- RECOMMENDATION: The Administration should mors aggressively promote
- international funding for the development of the Gas Turbine Modular Helium
Reactor both as a means of destroying sarplus Russian weapons plutonium and as a
Rext penerdation civilian power reactor. ‘The use of Russian scientists and enginects
coupled with international cost sharing is an exceptionally low cost way of developing
this next generation reactor system for use in the U.S. and elsewhere.

BACKGROUND

The Gas Cooled Modular Helium Reactor (GT-MHR) represents a breakthrough in
nuclear power. IIis a next-generation reactor system whose advantages include ~50%
grexter efficency, melt-down proof safety, substantially lower capital and operating
costs, reduced waste production and improved proliferation resistance. As imphied

by its name, the GT-MHR is modular, with each module producing 285 megawatts of
clectric power.

127

Over the past many years, the U.S. federa] government and private sector have made a
substantial inveatment in the development of the GT-MHR. Although historically, most
of the investment in GT-MHR technology has been directed toward developing a next-
generation commercial power reactor, development doliars are now primarily directed
toward developing the GT-MHR for the purpose of destroying surplus Russian weapons
plutonium as part of the Department of Energy's non-proliferation efforts.

Other than the content of the fucl (uranium vs plutonium), there is no significant
difference between a plutonium buming GT-MHR and 2 uranium burning commercial
version. The development of this reactor in Russia is a very inexpensive and politcally

smart way of developing a next generation power reactor for near term use in U.S.
and overseas markets.

STATE OF THE PRESENT PROGRAM

In brief, the costs of DOE’s program to develop the GT-MHR is shared by the Russians
and is contributed to by the Japanese and the Europeans. At present, there are over 500
Russians working on the development of this reactor. Since the total cost of a completed
and ready to construct design is $320 million over 5 10 6 years in Russia, each parter
(US., Russia, Europe and Japan) would need to contribute about $15 million per year.
The previous Administration did 2 very poor job of working with Japanese and
Europeans on the program and hence, their contributions are inadequate at this point.
Stronger Japanese and European conaibutions are likely if the U.S. is more explicit about
the program as being a means Lo develop a next generation of power reactor. Itis
strongly in the interest of the US to have this breakthrough in nuclear power with or
without contributions from the Japanese and Europeans.
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WHY AND HOW THE PRESIDENT’S ENERGY PACKAGE
SHOULD ADDRESS FUSION RESEARCH

WHAT IS A CREDIBLE RECOMMENDATION FOR THE PRESIDENT'S ENERGY PLAN?

A realistic and credible position for the President to ke with regard to fusion would be two-fold: . 3
Furst, strengthen the base fusion energy sciences program which has suffered nearty a
50% reduction in the past decade.

Second, support a two-year planning process at DOE for o burning plasma
experimenst with National Acadermy of Science review at the end of that process

BACEGROUND

Looking beyond fossil faels, there are only three known soarces of energy: renewables (solar, wind,
biomass, esr.), fission(conventional poclear) and fusion. For 2 number of reasons, renewables alaoe
bold out little hope of meeting base load powes needs. Hence, fissioo and fusion are essential “post
fossil™ base l0ad energy slternarives for the fumre.

WHAT IS THE STATE OF FUSION RESEARCH?

In the past decade, debate bas ceased about whether controlled fusioo can be achicved on carth - - it is
dope with relative regularity in the laboratory. The remaining question is whbetber fusion can omke the
challenging step from the laboratory into 2 practical energy resource.

WHEN WIIL FUSION ENERGY BE AVAILABLE?

In part, the answer to this question is dependent oo funding. Realistically, bowever, practical fusion is
probably three experimental steps away: 1. A “burning plasma” experiment (see below); 2. An
cagineering test facillity; and (3) a demonstmation plant.  If well-funded, each of those steps should take
approximatrly 10 to 15 year with the possibility of some overlap between them. Ip making these steps,
it is very important to underlay the fusion effort with a strong program in fusion sciepce and plasma
physics, much the samc as :md:tplm:bg the cure [or cancer with a sgong rescarch program in the
andexlying genetics.

WHAT IS A BURNING PLASMA EXPERIMENT?

The importance of magnetic fusion taking the next step to a buming plasma experiment has beea
emphasized in fecent reports of the National Academy of Sciences, the Secremry’s Energy Advisory
Board and the Fusion Energy Sciences Advisory Comminee. In present fusion experiments, large
amounts of energy must be injecied into the fosico plasma w keep the reaction going. In a baming
plasma, the beat from the fusion reaction itself (in the form of energetic or bot helium nuclei), is
sufficient to maintzin the fusion reaction. This is an important step ip mapy regards, but most
pxrocularly becaunse the science or pbysics associated with a buming plasma are expected o be
different in imporast respects from ther of a non-burning plasma and because a burning plasma will
produce many times more encrgy than was required to get it going. Using some poetic License, exisung
fusion experiments are similar to & campfire thar is kept going with a blowtorch. A burning plasma
experiment will be like a2 campfire that bums on its own.
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T IS FUSION?
Fusion is the encrgy source that powers the sun and the stars. At its most basic, it is the
combining or fusion of rwo small atoms into a larger arom. When two atomic nuclei
fuse, remendous amousnts of encrgy are released. The present focus of fusion encrgy

~ science research is the combmnnon of two forms of hydrogen (deuterium and tritium) to
fonm helium.

127

WHAT ARE THE ADVANTAGES OF FUSION?

If proven practical, fusion will be close to the ideal epergy source: upmducmnom
pollutants (the byproduct of the reaction is helium, the same ges used in toy balloons); it
is safe (cannot blow-up or melt-down); its fuel source is practically unlimited and easily
obtained (the starting point is 2 common form of hydrogen found in water); and no pation
can have a cartel on the fue]. It is also 2 very concentrated form of energy and hence,

will not require much land. Finally, the extraction and manufacture of its fuel is
environmeutally benign.

WHAT ARE THE DISADVANTAGES OF FUSION ENERGY?

The only disadvantage of fusion is that pan of the fuel is mildly radioactive and
depending on the materials chosen, the fusion chamber may become radioactive.
However, several studies have shown that in the worst conceivable case, radicactivity
associated with fusion is several or=rs of magnitude Jess than that associated with the
nuclear fission plants we have todas and that the radioactivity is relatively shor-lived.
Fusion plants are not expected to require any substantial emergency evacuarion zone,
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EPA Requirements to Produc‘é Ultra Low Sulfur Diesel Fuel
Jeopardize the Financial Viability of Small Business Refiners
and Run Counter to 2 Balanced U.S. Energy Policy

1)/

Government Mandated Costs Impact Small Business Refiners Disproportionately
and Should be Offset with a Tax Incentive

On January 18, 2001, the Environmental Protection Agéncy (“EPA”) published
new regulations, which create new standards for levels of sulfur in highway diesel fuel
beginning in June, 2006. Under the new regulations, refiners must meet a stringent new

standard of 15 parts per million sulfur limit for most on-road diesel volume (*“Ultra Low
Sulfur Diesel Fuel™).

Just one year earlier, the EPA promulgated regulations that will severely restrict
the concentration of sulfur in gasoline and that will become effective during the same
time frame as the diesel requirements.

Prior to the issuance of these new EPA diesel regulations, small business refiners
(refiners with fewer than 1500 employees and less than 155,000 barrels per day (“bpd™)
total capacity) participated in a process to review EPA proposals pursuant to the Small
Business Regulatory Enforcement Faimess Act (SBREFA). Small business refiners
presented information and opinions in support of the position that the new regulations,

when combined with other recent EPA regulations, will have a disastrous impact on their
business. .

In the final rule, EPA agreed with the final SBREFA report regarding the diesel
sulfur standards “that small business refiners would likely experience a significant and
disproportionate financial hardship in reaching the objectives of our diesel fuel sulfur
program.” However, EPA has made no provision to assist small business refiners in
financing the mandated capital expenditures.

Without such provision, some smal! business refiners will shut down and all will
struggle to meet the mandated expenditures. Such a policy ignores the important role of
the small business refiner in the U.S. energy market. The result of such a policy will have
serious consequences for our country.

The Small Business Refiner is a Critical Part of the U.S. Economy

Some 25 U.S. refineries have shut down over the last decade. Today,
approximately 124 refineries which produce highway diesel are still operating in this
country. Some 18 small business refiners operate 22 of these diesel producing facilities.
Smal} business refiners produce about 4 percent of the nation’s diese! fuel and in some
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regions provide over half of the diesel fuel. Small business refiners are primgrily owned
by U.S. citizens including privately held businesses and one farmer cooperative.

Small business refiners have long served an essential function of maintaining
competition. Individually, each small business refiner represents a relatively small share =
of the petroleumn product marketplace. Cumulatively, however, their impact is substantial
and decidedly procompetitive. Such pricing competition pressures the larger integrated
companies to lower prices to the consuming public. For example, in early 1991, Amoco
shut down its 40,000 bpd refinery in Casper, Wyoming, and gasoline prices jumped
almost 10 cents per gallon. In California, the Attorney General concluded that after five
small refiners shut down because they could not manufacture California’s cleaner
burning gasoline, the loss of competition cost consumers hundreds of millions of dollars.

2

Small business refiners also fill a critica) national security function. For example,
in 1998 and 1999, small business refiners provided almost 20 percent of the jet fuel used
by U.S. military bases. This adds up to almost 500 million gallons of jet fuel supplied
each year under defense contracts between the government and small business refiners. In
the event small business refiners stop operating because they cannot make Ultra Low
Sulfur Diesel Fuel, this resource would not be available to the U.S. military.

The Impact on Small Business Refiners will be Substantial and
Disproportionate

The cost to comply with the new regulations will be substantial and impact small
business refiners disproportionately. Costs include both up-front capital expenditures and
increased on-going operating costs. These costs will vary from facility to facility, and
estimates vary as well. But even EPA estimates, which the industry disputes as

substantially too low, show high costs of compliance and a disproportionate impact on
small business refiners. )

EPA estimates that small business refiners will incur average capital costs of $14
million per facility to meet the new diesel regulations; for some facilities the cost will be
substantially more. In addition, costs to produce low-sulfur gasoline will add significantly
to capital requirements in approximately the same time frame. Such capital investments
are significantly beyond the financial capability of facilities operated by small business
refiners, whose total investment is dwarfed by these requirements. On top of the initial
required capital expenditures, the related increases in operating costs could equal or

exceed the refineries’ historical annual profits, and thus, imperil the viability of these
important US businesses.

Small Business Refiners Must Be Protected

If small business refiners reduce or eliminate production of on highway diesel,
and if some go out of business, the compcetitive fabric of the U.S. oil and gas industry will
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be irreparably damaged. If small business refiners are unable to operate, it will adversely
affect not only the market for diesel fuel but also the market for every other product
manufactured by small business refiners.

10/

_ The new regulations also will make it even less likely that new refinenes will ever
be built. With the exception of one small topping facility in Alaska, no new refinery has
been built in the United States for almost 20 years. Existing facilities are operating at full
sustainable capacity. Operational demands imposed by the new regulations will result in

a reduction of on-road diesel production. At the same time, U.S. consumer demand for
diese] fuel, as forecast by the Energy Information Administration, is expected to grow by
6.5 percent between now and 2007. If small business refiners are eliminated from diesel
_ production, supply shortages will become even more likely. Therefore, it is important to
seek methods to reimburse small business refiners for their costs in meeting these new
government imposed mandates, which endanger their long-term economic viability.

A Substantial Tax Incentive Is Necessary To Provide
Meaningful Relief to Small Business Refiners

As a legislative matter, the tax code has traditionally dealt with similar issues by
providing tax incentives such as investment tax credits, accelerated depreciation, or
expensing of certain qualified expenditures. Given the magnitude of the mandated
expenditures, and the short time frame under which they must be expended, a substantial
tax incentive equal to a 35 percent tax credit (not subject to the alternative minimum tax
(“AMT") calculation) is necessary to provide meaningful relief to assist small business
refiners. Further, small business refiners must be allowed a substantial tax incentive egual

10 3 35 percent tax credit toward additional operating expenses incurred as a result of the
new regulations.

A taxpayer who qualifies for the tax incentive should be defined as a “small
business refiner” under the EPA definition, i.e. refiners with fewer than 1500 employees
and less than 155,000 bpd total capacity.

The tax incentive would be applicable to qualified property purchased in order to
comply with the “applicable EPA regulations.” Applicable EPA regulations include
*“Heavy Duty Engine and Vehicle Standards and Highway Diesel Fuel Sulfur Control
Requirements.” Further, the tax incentive would be applicable to qualified operating
expenses incurred in order to comply with the same applicable EPA regulations.

Since many small business refiners are just beginning to pay under the regular
income tax regime (due to loss carryforwards and application of the AMT), it is
important that the tax incentive not be subject to the AMT. Thus, these tax incentives
would not be subject to the AMT calculation. Further, depending on the form of the tax
incentive, a taxpayer could carryback and camryforward the tax incentive.

24886

DOE024-2292



The tax incentive applicable to capital expenditures will become effective
immediately and expire on the date a qualified taxpayer must meet the EPA regulations.

The tax incentive applicable to operating costs would be effective immediately and wouid

be permanent.

March 2001

Small Business Refiners Producing Diesel

Age Refining Company
American Refining Company
Calcasieu Refining Company
Countrymark Cooperative, Inc.
Foreland Refining

Frontier Oil Corporation

Gary-Williams Energy Corporation

Golden Bear Oil Specialties
Inland Refining, Inc.
Kemn 0Oil & Refining Company

Paramount Petroleumn Corporation

Petro Star, Inc.

Placid Refining Company

San Joaquin Refining Company
U.S. Oil & Refining Company
Wyoming Refining Company

WGWECDEN1WOLNOENVERDEPTSWERSONLWSERS\SALLEN\DieseWh1.doc (3/12/D1 9:25 AM)

San Antonio, TX

Bradford, PA

Lake Charles, LA

Mt. Vernon, IN

Tonopah, NV

Cheyenne, WY ; El Dorado, KS
Denver, CO (Wynnewood,OK)
Bakersfield, CA

Woods Cross, UT

Bakersfield, CA

Paramount, CA

North Pole and Valdez, AK
Port Allen, LA

Bakersfield, CA

Tacoma, WA

Newcastle, WY

-
“~
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TALKING POINTS: SCOPE OF ANGTA

ANGTA, the President’s Decision thereunder, and Congress’s enactment of that decision
into law discarded the usual procedures of the NGA for certifying a system for
transporting natural gas from Alaska’s North Slope to the Lower 48 States. In the mid-
1970s, the FPC was struggling to choose, under § 7 of the NGA, the best among three
mutually exclusive projects. The outcome of its complex comparative proceeding was
further subject to judicial review under the NGA. While agreeing with the FPC that only
one system could be certified, Congress concluded the NGA s procedures were (0o
cumbersome to meet the nation’s needs.

V2

In ANGTA, Congress superseded the NGA and the FPC’s proceeding as applied to the
transportation of Alaska North Slope gas to markets in the contiguous States. It
empowered the President, subject 1o Congressional approval, to make the choice under
ANGTA’s unique procedures.

Section 5 of ANGTA directed the FPC to suspend its pending comparative proceedings
until the President’s Decision took effect following Congressional approval, or no such
decision took effect. Once Congress approved the President’s Decision, the Commission
was directed 1o vacate the suspended proceedings and in accordance with the President’s
Decision, issue a certificate of public convenience and necessity for the system and
sponsors he designated.

Under § 9, no condition in any certificate or permit related to the construction or initial
operation of the approved system and no amendment or abrogation of any such term or
condition could change the basic nature and general route of the approved system, or

otherwise prevent or impair, in any significant respect its expeditious construction and
nitial operation.

Under § 5, only if the President made no designation, or his designation never became
effective for lack of Congressional approval, could the selection of an Alaska natural gas
transportation system thereafter be made under the NGA’s usual procedures.

The ANGTS is controlled by international agreement. The President’s Decision choosing
the ANGTS was submitted to Congress on September 22, 1977. It reflected an
agreement between the United States and Canada, signed two days earlier, specifying the
ANGTS. The agreement cannot be terminated before 2012. Congress approved the
President’s Decision, including the Agreement with Canada incorporated therein, on
November 8, 1977.

ANGTA provided for its sunset and for a resumption of ordinary procedures under § 7 of
the NGA with respect to the transportation of North Slope gas to the contiguous States,
but only if no designation by the President became effective. Because the President’s
decision became effective, ANGTA and that Decision can be terminated only by another
act of Congress.
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Thus, ANGTA'’s limitation of the NGA remains in effect until all components of the
ANGTS are completed and in initial operation under final certificates. Other provisions
of the NGA may apply to the ANGTS, but only to the extent that they are not inconsistent X

with ANGTA and the President’s Decision, -

The President’s choice cannot now be revoked by new FERC proceedings under the
NGA comparing his chosen system, i.e., the ANGTS, with subsequently filed proposals.
Congress has never authorized other officers of the United States to overrule a
substantive decision vested in the President as Chief Executive and the nation’s organ of
foreign policy. Because such an authorization would raise grave constitutional issues
under Article II of the Constitution, it would require explicit statutory language. No such
provisions are contained in ANGTA or the NGA.

It would, moreover, be absurd to construe ANGTA as allowing FERC to use NGA
procedures to reconsider and nullify the President’s Decision. Having directed the
vacation of the FPC’s pending comparative “‘Ashbacker™ proceedings, Congress could
not have intended to allow the same parties or new applicants to begin the whole

discarded comparative process again by thereafter filing new altemnative proposals under
§ 7 of the NGA.

Congress made its intent clear in ~ 9(b) of ANGTA, which requires that applications and
requests with respect to authorizz: ions required by the approved system *shall take
precedence” over any similar applications and requests.

Moreover, if notwithstanding § 9(b), such a proceeding could be launched today under
the NGA, the Commission would be entangled in the same issues of mutual exclusivity
that were pending before the FPC in the mid-1970s. The proceedings would be even
more complex than the FPC’s, given contemporary economic and environmental
considerations. The specter of delay which Congress had sought to dispel in ANGTA,

would be revived, including the full scale judicial review which Congress limited in § 10
of ANGTA.

Since ANGTA bars inclusion in certificates and permits for the chosen system of any
conditions obstructing that system’s expeditious completion and startup, it follows a
Jortiori that alternatives to the chosen system cannot be considered or certified. The mere
conduct of such proccedings by the FERC would necessarily delay or prevent completion
and initial operation of the Presidentially designated system.

Assuming that a literal construction of § 5(a)(1) of ANGTA permitted FERC to
reconsider the President’s Decision at any time after it became effective, such a
construction would be both inconsistent with Congress's intention and unnccessarily raise
constitutional problems concerning revision by FERC of a Presidential decision. In these
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circumstances, the plain intent of Congress necessarily must overcome any literal reé_ading
at odds with that intent.

ANGTA does not create a perpetual monopoly for the ANGTS. It establishes a pnonity
designed to assure that the chosen system will be completed and begin initial operation in
accordance with the decision of the President and Congress. Thereafter, but only
thereafier, additional projects that compete with the completed system may be considered
under § 7 of the NGA. This result is clearly indicated by the Department of Energy’s
Order Nos. 350 and 350-A relating to the export of North Siope gas, as contemplated by
§ 12 of ANGTA, to Pacific Rim countries.

'Y

Nothing in ANGTA or in the certificates issued to the ANGTS thereunder provides for
the expiration of the chosen system’s priority because completion of the Alaska segment
was postponed until the U.S. domestic market could support it. Rather, the Alaska pbase
of tbe ANGTS has been held in reserve, like the natural gas it will transport from North
Slope, until the need arises in the Lower 48 States and that phase can be completed. All
phases of ANGTS that could be economically supported were completed in 1982 after
waiver by President Reagan of certain provisions of the original President’s Decision and
of the NGA. The sponsors have actively protected the reserved Alaskan segment by
maintaining all necessary certificates and permits and actively overseeing all rights-of-
way. Moreover, FERC has repeatedly confirmed its commitments to the ANGTS.

Congress reconfirmed the status of the ANGTS in § 3012 of the Energy Policy Act of
1992. That section rejected recommendations for repeal of ANGTA by the Federal
Inspector of the ANGTS, an officer appointed by the President and confirmed by the
Senate to oversee compliance with the requirements of ANGTA and the President’s
Decision. The Federal Inspector’s vanous characterizations of ANGTA included
statements such as: the ANGTA regime conferred a “specific route for the transportation
of Alaska gas . .."; “the designation of the route and the sponsors for the various legs
grants them a monopoly in perpetuity over the delivery system . . .”"; and the ANGTA
regime gave the “ANGTS project sponsors unique legal monopoly status.” (Repon to the
President on the Construction of the Alaska Natural Gas Transportation System, January
14, 1992). The Federal Inspector then recommended that Congress abandon the whole
scheme of ANGTA and withdraw the President’s Decision on the ground that the
ANGTS might never be needed or completed. Senator J. Bennett Johnson urged the
President to reject this recommendation because American consumers would eventually
need access to Alaska North Slope gas. He emphasized that the ANGTS as approved by
the United States and Canadian govemments would be the most economic and
environmentally sound means of providing that access.

The Secretary of Energy subsequently urged the elimination of the Office of the Federal
Inspector and the transfer of its functions, but did not endorse any other aspect of the
Inspector’s recommendations. Thus, neither the Executive Branch nor Congress rejected
the Federal Inspector’s characterization of the ANGTS Sponsors® unigue legal monopoly
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status, nor did they accept his recommendation that ANGTA be revoked. Section 3012
of EPAct 92 simply transferred the Federal Inspector’s functions to the Secretary o‘f
Energy so that if new activity begins in the future on ANGTS, the inspection function can -

be carried out.

')/

Because Congress revisited ANGTA in 1992 and reaffirmed it in the face of calis for its

repea), the original intent to limit the NGA must be

given effect.
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“SEC. 217. STANDARDS FOR ESTABLISHING RATES,

CHARGES, TERMS, AND CONDITIONS FOR
TRANSMISSION SERVICE.

“(a) RECOVERY OF COSTS.—In reviewing rates,
charges, terms, and conditions for transmission services
under this Act, the Commission shall permit a transmit-
ting utility to recover the costs incurred by the utility in
connection with the transmission services and necessary
associated services, including, but not limited to, the costs
of any enlargement of transmission facilities.

*(b) CONSIDERATION OF COST AND BENEFIT.—In
reviewing the rates, charges, terms, and conditions of
transmission services that are provided by a regional
transmission organization and that make use of facilities
constructed after the date of enactment of this section,
the Commission shall take into account the incremental
cost and the benefit to interconnected ‘transmission sys-
tems of such facilities.

“(e) CERTAIN REQUIREMENTS.—Rates, charges,
terms and conditions established pursuant to subsections
(a) and (b) shall—

(1) be just and reasonable and not unduly dis-
criminatory or preferentia and )

*(2) promote the economically efficient trans-
mussion of electricity, the expansion of transmission

networks, the introduction of new transmission tech-

127
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nologies, and the provision of transmission services:

by regional transmission organizations.

*(d) VOLUNTARY INNOVATIVE PRICING POLICIES —

Notwithstanding subsection (a) of this section, the Com-
mission shall encourage innovative pricing policies volun-
tarily filed by transmitting utilities. Innovative pricing

policies include policies that—

“(1) provide incentives to transmitting utilities
to promote the voluntary participation in and forma-
tion of regional transmission organizations, without
having the effect of forcing transmitting utilities to
join regional transmission organizations and extend
such incentives to transmitting utilities that already
have formed a regional transmission organization;

“(2) Lmit the charging of multiple rates for
transmission service over the transmission facilities
operated by the regional transmission organization,
provided, however, that a reasonable transition
mechanism or period may be used before eliminating
such rates;

“(3) minimize the shifting of costs among exist-
ing customers of the transmitting utilities within the
regional transmission organization;

“(4) encourage the efficient and reliable oper-

ation of the transmission grid and supply of trans-

147
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mission services through congestion management, -

other measures; and

ment in, and expansion of the transmission facilities
owned_})r controlled by the regional transmission or-
ganization.

“(e) NEGOTIATED RATES.—Notwithstanding sub-
section (a) of this section, the Commission may permit the
charging of negotiated rates for transmission services
without regard to costs whenever an individual company
or companies are willing to pay such negotiated rates, pro-
vided, however, that such costs shall not be recovered from
other transmis::on customers.

‘“(f) EFFECTIVE COMPETITION.—Notwithstanding
subsection (a) of this section, in reviewing rates, charges,
terms, and conditions for transmission rates under this
Act, the Commission may permit the recovery of market-
based rates for transmission services where it finds that
relevant geographic and product markets for transmission
services or for delivered wholesale power are subject to ef-
fective competition.

*“(g) RULEMAKING.—Within 180 days after enact-
ment of this section, the Commission shall establish by

rule definitions and standards to govern its approval of

perfqrmancebased or incentive ratemaking, and-

“(5) encourage efficient and adequate invest- -

147
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performance-based or incentive pricing policies under sub- -

section‘,(i(i')) and neg&tiated rates under subsection (¢}

With res;;ect to performance-based or incentive rates, the
definitions and standards shall include, but not be limited
to, (1) a method for calculating initial transmission rates
(including price caps that would include discounting); (2)
an index mechanism for adjusting initial rates; (3) time
periods for redetermining initial rates; and (4) costs to
be excluded from performance-based rates.

“(h) REPORT.—Within 360 days after enactment of
the section, the Commission shall submit to Congress a
report on all policies adopted by the Commission to en-
courage the economic use and expansion of the trans-
mission network through incentive rates or other similar
market-oriented approaches.

“(1) ANNUAL REPORTS.—The Commission shall sub-

~ mit annually a repori; to the Congress compé.fing the al-

lowed financial returns on transmission related investment
by electric utilities to the financial returns earned by a

sample of United States companies from other industrial

sectors.”’.
SEC. 106. CONFORMING AMENDMENTS. _

(a) ENFORCEMENT.—Subsections (a) and (b) of sec-
tion 316A of the Federal Power Act (16 U.S.C. 791a) are
each amended by striking “section 211, 212, 213, or

)27
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214, in each place such phrase appears and inserting -

‘(pan n)’.

(b) CoMPLAINTS.—Section 306 of the Federal Power

Act ‘is amended by inserting “agency or instrumentality
of the United States,’’ after “pex"sbn,” in the first sentence
and by inserting *, electric utility, transmitting utility”
after ‘'licensee’ in each place it appears.

(c) REVIEW OF COMMISSION ORDERS.—Section 313
of the Federal Power Act is amended by inserting “agency
or instrumentality of the United States,” after ‘“‘person,”
in the first sentence in subsection (a).

(d) TECHNICAL CORRECTIONS—(1) Section 211(c)
of the Federal Power Act is amended by striking ‘‘(2)”
and by redesignating subparagraphs (A) and (B) as para-
graphs (1) and (2) and by striking “termination of modi-
fication” and inserting ‘‘termination or modification’’.

(2) Section 315 of the Federal Power Act is amended
by striking ‘‘subsection” and inserting ‘‘section’’.

SEC. 107. SAVINGS CLAUSE.

(a) STATE AUTHORITY TO ORDER RETAIL AcC-
CESS.—Neither silence on the part of Congress nor any
Act of Congress shall be construed to preclude a State
or State commission, acting under authority of State law,

from requiring an electric utility subject to its jurisdiction

| V)
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to provide unbundled local distribution service to any elec--

tric consumers within such State.

110

(b) ExasTING STATE PROGRAMS.—Nothing in this
Act nor any amendment to the Federal Power Act made
by this Act preempts, oven'ides,‘ or requires any change
in the terms of any State retail access plan enacted, adopt-
ed, approved, promulgated or ordered prior to or within
three years after the date of the enactment of this Act
to the extent that such plan addresses matters within the
jurisdiction of the State prior to the enactment of this Act.

TITLE II—ELECTRIC
RELIABILITY
SEC. 201. ELECTRIC RELIABILITY.

Part II of the Pederal Power Act (16 U.S.C. 824 and
following) is amended by adding at the end the following
section:

“SEC. 218. ELECTRIC RELIABILITY ORGANIZATION AND
OVERSIGHT.

“(a) DEFINITIONS.—ASs used in this section:

“(1) AFFILIATED REGIONAL RELIABILITY EN-

TITY. —The term ‘affihated regional reliability entity’

means an entity delegated authority under the provi-

sions of subsection (h).
“(2) BULK-POWER SYSTEM.—The term ‘bulk-

power system' means all facilities and control sys-
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Testimony of
Curt L. Hébert, Jr., Commissioner
before the
Senate Committee on Energy and Natural Resources

|

April 27, 2000

Overview

l. thank the Committee for the honor of testifying here this morning on the various
electricity restructuring bills pending before you. In my opinion, Congress should adopt
thé principle that legisliation should remove obstacles to tﬁe natural evolution of the
industry. FERC does not need more jurisdiction; indeed, we need less. Right now, the
generation and transmission businesses are moving in opposite directions. On the
wholesale level, FERC has deregulated prices for generation because of the proliferation
of independent power and technology that allows plants 1o come on line in 18 months or
so. Transmission, on the other hand, will have to remain regulated for the foreseeable
future. Transmission must become a stand-alone business and res.pond to the market. It
must do so, however, within the framework of regulation, tixough a new form.

Historically, regulation reigned in economic interest for the sake of the public
interest. Most people agree that approach failed. From now on, regulation must align
economic interest with the public interest. Together, Congress and FERC must actina
way that gives the new model a chance to succeed. What may have worked in the

Depression Era no longer works in the Internet Age. In our respective spheres, Congress

and the FERC must clear out the underbrush to allow new growth to take over.
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FERC and the states can.. and, under the right leadership. will remove most
o ~

regulatory impediments toward efficiency in electricity. Recently, FERC issued Order 2
No. 2000, which flatly states that restructuring will succeed only if transmission becomes
a stand-alone business. By unanimous vote , we applied what an economist called a form
of performance-based regulation.” Rather than write rules and mandate outcomes, Order
No. 2000 laid out a business plan — 12 goals, four characteristics and eight functions, for
regional transmission organizations to ‘meet.

;rhe Commission opened the door to rate reforms for RTO's to propose as
necessary to make the transmission business viable on a stand-alone basis. The Order
listed eight, from temporary rate moratoria to perfomance-based rates. Rather than look
at costs, we will focus on value to the customer, as businesses do in the free market.
FERC has jurisdiction under current law to approve each of them and many others that
RTO's can justify.

People know that about half the States have passed laws opening their retail
markets to increased customer choice, to one degree or another. Less well known to most
people, some have gone farther. States, such as Wisconsin, have passed laws that require
utilities to separate transmission into a separate business. In the case of Wisconsin, the

Legislature chose a for-profit company. With transmission as a separate business, FERC

has jurisdiction over the wires under current law.

With the right leadership FERC will move forward toward effective restructuning.

Incentives and performance-based rates will unleash entrepreneurial initiative. By
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aligning the public interest with economic interest, doing the right thing for customers
N
will also result in better eamnings for shareholders. Transmission companies will establish =
a business plan in consultation with customers. Companies that meet or exceed the goals
in the business plan will earn profits for shareholders. Those that fail will take the nisk,
and. ultimately, as in any market, will sell their facilities to more efficient entities. All
that can happen under FERC's current jurisdiction, without one word of new legislation.
FERC can go only so far, however. Laws enacted as far back as the Depression
and as récently as the Carter Administration, that made sense in their time, now act as a
drag on restructuring. These laws have the ironic effect of causing harm to the very
consumer they were supposed to protect. In addition, unintended consequences of tax
law encrust the status guo, at a time that cries out for change. More than the incentives
of Order No. 2000, Federal Marketing Agencies, including Bonneville Power
Administration and the Tennessee Valley Authority. need legislation to authorize them to
become or join Regional Transmission Organizations. Partici‘pants in the discussions in
the Northwest agree that Congress should act, whether the RTO takes the form of a for-
profit transmission company or a not-for-profit system operator.
Worse than doing nothing, Congress can harm the process of restructuring by

taking the wrong road and passing unnecessary legislation or Jaws that point foward more

regulation.
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The Need for Legislation

I Y

Repeal OQutdated Laws

1. PUHCA

The Public Utility Holding Company Act, dating from the Depression, and the
Public Utility Regulatory Policies Act, dating from the Carter Administration, act as
serious brakes on restructuring. The Holding Company Act requires registered
companies to submit to onerous regulation by the Securities and Exchange Commission,
including seeking permission for moves that companies make in the ordinary course of
their business. Pointedly, the Act exempts utilities operating within one state from
registration. The Act also subjects holding companies to requirements that they operate
an “integrated” and contiguous sys:em.

Tied 10 a world in which state commissions, to the extent they existed, operated in
isolation, Federal secunities laws had just been enacted, power could flow over short

distances and designed to combat the effects of stock mani;;ulation during the 1920's, it
has outlived its usefulness. As information technology has improved and investors have
become more sophisticated, utilities must grow larger and operate beyond the boundaries
of single states. Enforcement of securities regulation has eliminated the abuses of the

1920's, in all areas of the stock market. For that reason alone, Congress should repeal the

law,

More important. the Holding Company Act has perverse effects. Because of the

provisions for foreign utilities, the Act causes foreign contpantes 1o buy here and U.S.
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companies to invest overseas. [nvestment in and from overseas help integrate the world

) s

economy. The investment should result from economics, not the vestige of a law that

outlived its ime.

2.PURPA

While not as old as the Holding Company Act, the Public Utility Regulatory
Policies Act needs repeal. PURPA, as we call it, forces utilities to buy from alternate
energy sources at high prices. Cﬁngrcss passed it at a time when people thought we
needed to lessen our dependence on oil for electric generation and that subsidies would
help accomplish that result. Now, 22 years later, when we want to bring prices down
and when developers can build gas-fired generators in about 18 months and distributed
generation lies on the horizon, subsidizing certain types of generation makes no sense.
Moreover, experience at FERC shows that the alternate sources PURPA envisioned --
those exclude gas — have either been fully exploited or (as in the case of municipal waste)
have proven infeasible. Several proposals before the Com;niuee this morning would
repeal both laws and | support that.

3. Section 203 of the Federal Power Act

The Federal Power Act gives FERC the authority to review electric mergers.
FERC has no expertise in the area. FERC enacted a Merger Policy Statement that
1gnores contemporary economics, such as the Department of Justice and Federal Trade
Commission's practices i making mergers difficult. When utilities should consolidate

with neighbors 1o reflect the growth in the economy, FERC considers those moves anti-
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debt-laden bureaucracies. To its credit, Bonneville has reformed, but remains burdened

-
-

with bad debt from nuclear plants. Bonneville has continuing disputes with utilities in the™
Northwest that claim it uses its transmission (80% 6f the region) to favor its own
generation. The stakeholders in the Northwest, according to my understanding, prefer to
separate Bonneville's transmission from generation and to form a for-profit entity, even as
a Government corporation. Bonneville has already split its transmission into a separate
business line. It needs a separate Board of Directors and a new mandate. This will
alleviate preference concerns while not harming the already low rate structure in the
Bonneville region.

TV A remains a great problem. Forces in Bonneville want to separate transmission
from generation into a stand-alone for-profit business. TVA’s transmission has value
that, if sold, would help retire its huge debt to the Treasury. While Order No. 2000
created the atmosphere to a separate transmission business, Bc_mne‘ville and TVA may not
legally change. Congress must pass a law. I could support, as a first step, the creation of
a for-profit government transmission corporation in the Northwest and another in the
Southeast. The program would resermble Conrail, the for-profit stand-alone Federal
freight railroad for the Northeast that the Government eventually sold for a good retum.
States can change their laws regarding locally owned public power.

As a private businesses, Bonneville and TVA would become subject to Order No.

2000. Given the incentives in the Rule, the Federal transmission owners will form into

regional transmission organizations. State and local Legislatures have the authority to
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allow municipal utilities (and in some cases, cooperatives) to join RTO's. To the extent,

\

. . . . \

state constitutions require amendment, the individual State can use its own procedures to =
accomplish the goal. | emphasize that, given the economic evolution of the industry and
the incentives of Order No. 2000, States will see it in their interest to act. As with retail

competition, where the States took the lead, Congress should stay its hand.

Congress has a large role in tax policy. While this area lies outside my expertise, [
have heard from many trying to form for-profit transmission companies that spinning off
or selling assets creates a tax liability. Turning over operation without ownership does
not. Therefore, utilities would find it more difficult to create for-profit transmission
companies. Since Congress must deal with the thorny issue of tax exemption for public
facilities anyway, 1 have every confidence that legislation will solve this tax issue also.

What Congress Need Or Should Not Do

[ have often said that Alfred Kahn described restructuring when he said that
competition 1$ a substitute for regulation and regulation is a. substitute for competition.

To me, we must choose which direction to move in. We must move away from
regulation and toward competition. That requires, in some instances, a new way of
thinking. As I discuss next, some issues the market will address that previously

regulation addressed. In other instances, we must let go altogether and not fear the

unknown.
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Reliability

27

We hear great.clamor over possible reliability problems in a restructured market. =
Many fear for this summer. 1 think this a legitimate issue for discussion. 1 think,
however, that the solution lies in the market, not in creating an organization, under FERC
oversight, with FERC having last-resort authority to impose standards on the industry.

I testified on this question before the House Commerce Committee's Subcommittee
on Energy and Power. 1 said then that I oppose FERC having authority to establish
reliabiliiy standards. 1 also think that the current sysiem, involving private régional
reliability councils establishing the standards needs reform. I favor injecting reliability
standards in the performance based rate plans I advocate for utilities. In particular, each
plan for each Regional Transmission Organization would contain a target for reliable
performance. 1envision interested parties negotiating the issue, along with the other
factors in the plan for presentation to FERC. Each RTO';s earnings would rise or fall on
how well it does.

My suggestion then is to create a climate in which that occurs in transmission.
Specifically, tie profits to performance — safe perforinance and an adequate number of
transactions. Give transmission companies business plans to meet. Favorable earnings
result from good resulls., losses from poor management. Clearly. we don't need
legislation to do that. FERC has the authority to institute performance based rates. We
did it in Mississippi. The Public Service Commission put three criteria into the final

plans. Two of them fall directly under the category of reliability. and one indirectly.
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Earnings depended on the number and duration of interruptions. customer satisfaction

27

(using actual complaints) and price into which we factored sales transactions. The

!

companies figured out how to set and meet reserve margins, safety standards and capacity
goals. We aligned the private economic interest with the public interest. FERC can do
that now.

Lastly, 1 note that, in other industries, such as electric appliances, the market
particip;mts established an organization, Underwriter's Laboratory to endorse the safety
and reliébility of their products. RTO's, especially for-profit companies, have the same
incentive to form an organization that will establish proper standards. I will illustrate the
problem with a governmental mandate. At the most recent FERC public meeting, we
considered in the case New York £zliability Council, whether to allow the New York
Council to reduce its reserve margin from 22 to |8 percent. We did.. It tums out,
however, that the study on which the New York Council relied said that 12 percent would
ensure smooth operation, but at maximum, 17 percent would do the job. The New York
Council threw in 1 percent for good measure! In economic terms, the New York Council
either withheld capacity that belongs on the market or wasted money. A private, for-

profit transmission company would have relied on hedging or financial means in case 12

or 17 percent proved too low.

On this issue 1 think reasonable people can discuss various alternatives.
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Market Power Authority

1,

Another area in which we hear much advocacy relates to giving FERC more
authonty over "market power." Mind you, the antitrust laws would still apply. FERC
would have regulatory power in addition to the Antitrust Division and the Federal Trade
Commission. Legislation here I consider wrong, in the sense that it moves in the
direction of regulation and away from competition. Exercising market power, in the true
sense of the term, violates the antitrust laws. What more can FERC guard against?
Proponents give evasive answers. My experience at FERC, however, gives me a clue.

In a number of cases involving price caps for independent system operators in
California and New England, the cry of market power arose every time the price rose to a
level that the ISO did not like. Without proof of monopoly or collusion, regulators cried
market power, when, in fact, prices rose during peak season, when dem:md rose. The
pleadings say that market power occurs every time a price rises above marginal
(operating) cost. I called this "capitalism at its best.” 1 also pointed out that prices in the
flowers market rise just before February 14, without anyone calling for controls.

Levity aside, legislation here poses a danger. Price caps mask mistakes in market
rules or I1SO procedures and make reform difficult. When regulators depend on a crutch.
they need not undergo painful rehabilitation that would, in the end. allow them maximum

mobility. In addition, high prices bring new supplies or decreased demand during peak

times. Holding prices at operating costs all the time does not allow sellers to recover
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overhead, let alone earn a profit. Markets require giving sellers the opportunity to eam a

profit.

V)7’

Interconnection Policy

Lately, we have heard that Congress must give FERC the mandate of writing rules
to allow generators to connect to the grid. Not only that, but a DOE-led task force calls
for uniform provisions as well. 1 find this a waste of time and money. An RTO,
especially a for-profit, stapd-alon'e transmission company, would welcome
interconnection from generators, as railroads, ships and trucks (and airlines) welcome
freight. The problem the DOE addresses results from an alleged bias toward generation.
1f we separate transmission from generation, we remove the bias.

More important, at a time when FERC and the industry are engaged in
collaboration to form stand-alone transmission companies, we must keep our eyes on the
forest and off the trees. As with all things, the market knows better and can adapt better
than regulators to changes. While Franklin D. Roosevelt advocated trying something else
when the original solution fails, how many of us in Government, without pressure of the
laws of economics, have the courage to live by his credo? Very few, I am afraid.

I will gladly answer your questions.
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ATTACHMENT 2

12/

Electricity Tax Agreement

LPPC/APPA and EEI

The industry agreement on electricity restructuring tax issues is intended to modify the
federal tax Jaws to remove certain impediments to effective competition in the electric power
industry. The agreement is intended to preserve the right to use tax-exempt financing to serve
public power systems’ own electric load and remove the current tax law impediments to opening
up these systems to competition. The agreement preserves public systems’ use of tax-exempt
bonds to finance distribution facilities, with some limitations. The agreement climinates taxation
of customer contributions in aid of construction for shareholder-owned systems’ electric
transmission and distribution facilities. The agreement also facilitates FERC's open access
transmission policies by allowing public systems to provide open access without violating private
use rules and by providing tax relief to sharcholder-owned utilities that sell or spin-off
transmission facilitics to businesses that join independent regional transmission organizations.
Last, the agreement is intended to assure adequate financing of nuclear decommissioning
activities in a competitive, restructured electric industry.

The provisions of the agreement are described more speciﬁcally below.
L PRIVATE USE

A. Election to Terminate Issuing New Tax-Exempt Bonds

1. Termination Election

Under the agreement, public power systems can elect to permanently terminate issuing
most new tax-exempt bonds, in return for an exemption from private use rules for all of their
existing tax-exempt bonds issued before date of enactment. However, an electing systern may
continue to issue certain tax-exempt bonds which are described below.

2. Tax-Exempt Bonds that may be Issued after a Termination Election

Qualified bonds and refunding bonds. — An electing systemn may continue to issue any

qualified bond as defined in Section 141(¢) of the tax code. (These are tax-exempt bonds that are
currently free of most private use constraints.) An electing system may also issue any eligible
refunding bonds. An eligible refunding bond is a state or Jocal bond issucd after the system
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the system made the election, provided the weighted average maturity of the refunding bonds
does not exceed the remaining average maturity of the refunded bonds.

Qualifying transmission and distribution facilities. -- An electing system may continue to :
issue bonds to finance a local transmission facility over which the system provides open
transmission access (a qualifying transmission facility); and a distribution facility over which the
system provides open retail access (a qualifying distribution facility). New transmission and

distribution bonds issued under this exception are subject to private usc rules, as modified by the
agreement.

Repairs. -- An electing system may continue to issue tax-exempt bonds for repair of
electric generating facilities that were in service on the date of enactment or construction of
which was commenced prior to June 1, 2000. Repair may include replacement of components of
the electric generating facilities, but does not include replacement of a major portion of an
electric generating facility. The repairs performed with the tax-exempt financing may not
increase the capacity of the generating facility by more than 3% of base year capacity.

Environmental. — An electing system may also continue to issue tax-exempt bonds 10
meet federal or state environmental requirements applicable to clectric generating facilities that

were in service on the date of enactment or construction of which was commenced prior to June
1,2000.Y

Renewables. -- An elecling system may issue tax-exempt bonds for renewable energy
generation facilities during any period in which tax credits for the same type of facility arc

available to private entities. Tax credits are currently available for solar, wind, geothermal and
closed-loop biomass generating facilities.

B. Updated Private Use Rules for Non-electing Svstems

Under the agreement, public powcr systems that do not make the termination election
remain subject to private use rules. However, the agreement would modify the private use rules
applicable to public power systems that do not make the termination election to permut open
access transmission and distribution and to permit public power systems to make cenain electric -
sales not subject to private use rules in order to retain or replace certain load.

¥ LPPC/APPA and EEI jointly express support for the concept that all electric utilities,
public and sharcholder-owned, be aliowed to issue new tax-exempt bonds for air or water-

pollution control facilities placed in service after the date of enactment. However, the parnties are
not going to propose legislative language to cover this concept.
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1 Open Access

The following open access transmission and distribution activities do not constitute a
private business use: (1) providing non-discriminatory open access transmission service; (2)
participation in an 1SO, RTO or RTG agreement approved by FERC; (3) providing ~
nondiscriminatory open access to distribution facilities for retail delivery of clectricity sold by
other suppliers; and (4) other open access transactions as provided by the Secretary. Open access
transmission must be provided under 2 FERC-approved RTQ agreement or pursuant to an open
access tariff approved by FERC. If the open access tariff has been filed voluntarily, the public
power system must comply with requirements of FERC Order No. 2000 conceming reporting its
plans for regional transmission organizations. For certain Texas utilities, approvals are by the
Public Utility Commission of Texas, rather than by FERC.

-

2. Sales

Wholesale sales by open access transmission utilities. — Public power systems that do
not make the termination election and that provide open access transmission service are
permitted to make centain wholesale sales not subject to private use rules from generation
facilities in service on the date of enactment or construction of which commenced prior to June

1, 2000. To qualify under this provision, the sale must be to a “wholesale native load purchaser”
or a “wholesale stranded cost mitigation sale™.

A wholesale native load purchaser is a wholesale purchaser to whom the public power
system had a service obligation in the base year, or an obligation in the base year under a

requirements contract or finn sales contract that has been in effect for, or has an initial term of,
10 years or more. :

A wholesale stranded cost mitigation sale is a wholesale sale to an existing or new
wholesale customer which replaces lost wholesale native load. Lost load is measured by the
difference between base year sales to wholesale native load purchasers and the sales to such
purchasers duning recovery period years. The recovery period is a 7 year period beginning with
the start-up year; however, there is a lirnited one year carry-over to an eighth year. At the
~ election of the public power system, the start-up year is the year the system first offers open

transmission access, the first year in which at least 10% of the systern’s wholesale customers’
aggregate retail load is open to retail competition or, the year of enactnent, if tater. The base

year is the year of enactment or, at the election of the public power system, one of the two
preceding years.

On-system sales by open access transmission and distribution utilities. — Public power
systems that do not make the termination election and that provide open access transmission (if
the system owns or operates transmission) and open access distribution service may also make
sales not subject to private use rules to an “on-system purchaser™ from generation facilities in
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service on the date of enactment or construction of which commenced prior to June 1, 2000. An
on-system purchaser is specifically defined as one whose facilities or equipment are directly
connected with the public power system's transmission or distribution facilities and who

purchases electricity from such system and is either a retail purchaser within the area in which
the system provided distribution services in the base year or is one to whomn the system hasa -
service obligation, or who is a wholesale native load purchaser from the system.

C. Limits on New Tax-Exempt Financing for Certain Transmission and

Distribution Facilities

1. Transmission

Local transmission facilities limitation. — Under the agreement, whether or not they make
the termination election described above, public power systems may issue new tax-exempt bonds
for transmission facilities only if the facilities are “local transmission facilities.” Local
transmission facilities are transmission facilities located in a public power system’s existing
distribution area or facilities which are, or will be, necessary to serve its wholesale or retail native
load. A system'’s retail native load is the load of end-users served by its distribution facilities. A
system’s wholesale native Joad is its wholesale sales to its wholesale native load purchasers (or
purchasers under wholesale requirements or other firm contracts that were in effect in the base
year), or the electric Joad of end-users served by any such wholesale purchaser’s distribution
facilities. Electric reliability standards of national or regional reliability organizations, or
decisions of RTOs or state or federal agencies shall be taken into account in determining whether
facilities are or will be necessary to s=rve wholesale or retail native load. Transmission siting

and construction decisions of RTOs and state and federal agencies shall be presumptive evidence
as to whether transmission facilities are necessary to serve native Joad.

Exceptions. — Tax-exempt bonds may also be issued to finance any repair, replacement or
qualifying upgrade of an existing transmission facility that is not a Jocal transmission facility or
to comply with an obligation under an existing shared transmission agreement. However, repair
or replacement may not increase the voltage level nor may it increase thermal load limit by more
than 3%. A qualifying upgrade is defined as an improvement to existing transmission facilities
ordered or approved by an RTO or ordered by a state or federal regulatory or siting agency.

2. Distribution

As under current law, a public system can use tax-exempt financing to construct
distribution facilities to serve its customers or existing customers of other utilities as governed by
state law. However, under the agrezment, a public power system which begins operation after
the date of enactment would be precluded from issuing tax-exempt bonds for distribution
facilities until it has been in operation for 10 years. 1n addition, except for certain voluntary
transactions, public power systems could no longer issue tax-exempt bonds under the state
volume cap to purchase distribution facilities owned by non-govemmental utilities.
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I. SHAREHOLDER-OWNED UTILITY TAX RELIEF

A. Contributions in Aid of Construction

Tax relief for investor owned utilities in the form of contributions in aid of construction
(CIAC) would be as proposed in H.R. 2464 (the Watkins bill), but limited to electric distribution
and transmission. Contributions in 2id of construction (CLACs) for electric transmission and
distribution facilities (including contributions for customer connection fees) would be exempt
from income tax. However, fees received for starting and stopping service would not be CIACs
and would still be subject to income tax. A utility would not obtain basis in property constructed
with the proceeds of CIACs (to the extent of the CIAC received).

V27

B. Transco Tax Relief

The transco tax relief provision of the agreement would defer taxes attributable 10 certain
gains on sales (IRC Sec. 1033) and would permit tax-free spin-offs (IRC Sec. 355) by a utility of
transmission facilities to an entity which FERC determines is not a2 market participant and which
is either a FERC-approved RTO or is part of a FERC-approved RTO, or which a staic
commission, in ERCOT only, approves as consistent with state law regarding an independent
transmission organization. The agreement would permit the deferral of tax on the entire proceeds
of sale of transmission facilities to an independent transco; but with a savings provision that
makes it clear that the tax treatment of the acquisition is not intended to affect FERC or state
policy with respect to the extent to which any acquisition premium paid in connection with the
purchase of the facilities can be recovered in the buyer’s rates. FERC’s longstanding policy in
the context of facilities that remain under cost of service regulation has been to restrict buyer's
rate base to the seller’s depreciated original cost of the facility unless the buyer shows that the

investmnent decision is prudent and can demonstrate that the acquisition provides measurable net
benefits to ratepayers.

C. Nuclear Decommissioning

The nuclear decommissioning provisions of the agreement would be identical to the
nuclear decommissioning tax provisions found in H.R. 2038 (which was introduced by Rep.
Weller). These provisions would eliminate the requirement that amounts contributed to a
qualified nuclear decommissioning fund come solely from amounts specifically collected from
ratepayers under cost-of-service regulation. The provision would also define nuclear
decommissioning costs and acknowledge that all such costs are currently deductible when paid or
incurred, allow contributions to a qualified fund on an accelerated basis if such funding is
required in connection with the transfer of a nuclear power plant, allow taxpayers to use a
qualified fund to accumulate all monies needed for decommissioning irrespective of the age of a
generating plant and discontinue the requirement that taxpayers obtain a ruling from the Intemnal
Revenue Service before making contributions to a qualified fund.
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The nationwide move toward
deregulated and restructured
electric power service, experts
say, is being undermined by a
growing weakness in the U.S.
electrical grid system: a shortage
ol high-voltage transmission lines.

Strained power-line capacity
has added to California’s energy
woes, blocking the movement cf
surplus power from the state’s
south end to northern cities hit
hardest by blackouts last month.

Crowded transmission lines are ~
also heightening the risk of sharp-
lv higher electricity prices and
power shortages in New York City
this summer, energy analysts
warn. The Washington region is
one o the few in the country that
1s unlikely to be affected, because
it is part of a strong. five-state
power-sharing organization.

In other parts of the country—
around the Great Lakes, and ia
the Southeast and Northeast—
traffic jams in long-distance pow-
er lines threaten to undercut the
very competition in electric ser-
vice that is the purpose of dereg-
vlation. That will confront con-
sumers with an increasing risk of
electricity price shocks.

“The seeds ol what has grown
in California have been sown over
the United States as a whole by
our failure 10 keep up with our
[transmission} infrastructure
over the past decade.” said Karl
Stahlkopl. vice president of the
Eleciric Power Research Insti.

; tute. an industny-backed think
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Power-Line
Shortage
May Drive
Prices Up

ELECTRICITY. From A1

tank in Palo Alto, Calil.

“As we look into the next dec-
ade, it gets even scarier,”
warned Stahlkopf. The institute
predicts 20 percent to 25 per-
cent growth in electricity de-
mand in the next decade, but
only a 4 percent increase in
power lines and electric-grid
equipment.

The mobility of power—the
idea that market forces would
move electricity from areas
with excess to areas with short-
ages—is a fundamental as
sumption of deregulation. But
it turns out that deregulation,
as designed by most states, pro-
vides little financial or political
incentive for generators or utili-
ties to construct long-distance
high-voltage transmission lines,
according to Stahikop! and oth-
er industry officials.

Transmission capacity is fall-
ing further and further behind
the demand for power, said con-
sultant Eric Hirst, in a report
for the D.C.-based Edison Elec-
tric Institute.

That would not be so trou-
bling if electricity service had
remained a loca) business, with
communities served primarily
by nearby utilities responsible
for both generation and trans-
mission.

But long-distance power
transmission can be essential in
a deregulated system, by in-
creasing competitive offers for
customers. said Ken Rose, se-
nior economist with the Nation-
al Regulatory Research Insti-
tute in Columbus, Ohio.

Texas, for example, has am-
ple generating capacily. But
weak transmission connections
with its neighbors make il am-
possible to share much of Tex-
as’s surplus with states short of
power. New York, meanwhite,
may have problems even
though it is next 10 the PJM In-
terconnection. the five-state
consortium that supplies power
tv the Washingion area, be-
cause there is limited transmis-
sinn capacity from PIM to the
north and cast.

-
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The aging transmission lines that bring electricity from points north and
west into New York City supply nearly a third of the city's power.

bility,

In the meantime, the FERC
has called on utilities to create
cooperative Regional Transmis-
sion Organizations that would
decide on transmission needs
and encourage member utilities
to build lines where they're
needed. The FERC's deadline iy
Dec. 15. but the process is mov-
ing slowly in some areas of the
country, particularly the Mid-
west.

Still another obstacle is the
political and regulatery turmoil
over deregulation. Utilities “are
like deer frozen in the head:
lights. waiting for state and fed-
eral legislators and regulators
to delinc the structure of the in-
dustry in which they will oper-
ate. invest and be reyulated.”
Hirstsaid in his report.

A new group of "merchant”
genctrating companies, includ:
ing Duke Enesgy Corp.. Calpine
Corp . Reliant Enerygy Jne and

the table would run eastward,
enabling utilities to export pow-
er from Minnesota toward Mil-
waukee and Chicago, where it
might bring twice the price,
Hatch said.

“We have cheap electricity in
this state. It is a huge economic
benefit.” he said. But if some of
that power can be sold outside
the state for a bigger profit,
that's where it's going to go.
Hatch  warned—and  such
moves could leave his state
worse off.

New York City. which must
import more than one-quarter
of its peak electricity require-
ments through old, heanly
loaded transmission ties, ex-
emplifies the hazards faced by
cities with small margins of
electric  generating  capacity
and limited transmission links.

Demand for electricity in
New York City this summer is
expected to peuk 3t about

Vp/
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When power can move freely
within or between regions, gen-
erators in distant cities can
compete with each other, Rose
said. When bottlenecks occur,
competition suffcrs and genera-
tors can push prices up in their
home markets. “When you
don’t have enough transmis-
sion. it’s easier for suppliers to
exercise market power,” Hirst
said.

A major problem is that
building transmission lines is
fraught with political and fi-
nancial challenges.

From suburbs to farms, the
giant towers and the drooping
lines they support are loathed
and opposed. “It's easier to site
a generation plant than to build
a2 20-mile transmission line
through people’s backyards,”
said Mike Calimano, vice presi-
dent for operations of the New
York Independent System Op-
erator, the state’s power grid
manager.

“We haven't built any [trans-
mission lines) from Canada or
the West since 1978, and that
was 2 war.” said Minnesota At.
torney General Mike Hatch.
“We had highway patrols trying
to keep the peace. It was awful
then,” and will be again as aew
power-line projects go {orward,
he warned.

Utilities often complain that
the profit they are aliowed to
make on building transmission
lines, as determined by Federal
Energy  Regulatory Commis-
sion rules, is (oo low to make

the investment  worthwhile,
Stahlkopf said.
Transmission  construction

has also been frustrated by a
split in regulatory responsibili-
ty. The Fedeeal Energy Reg-
ulatory Commission (FERC]),
whose members are appointed
by the president. oversees rates
charged for teansmitling power.
But states have jurisdiction
over where the lines are built.
Sen. Frank H, Murkowski (R-
Alaska). chairman of the Senate
Energy and Natural Resources
Committee, will soon introduce
legistation seeking to speed up
transmission line siting. and
some analysts say that can’t
happen unless the lederal gov-
ernment takes control of final
decisions. But such an ap-
proach would run into oppusi-
tion from other members of
Congress, such as Rep. Jue Bar-
ton (RJex ). chair ol the House
Comumcece covryy subcomivit.
tee., who arpucs that sitiny
should ruanain & state responsi

A new group of “merchant”

generating companies, includ- .

ing Duke Energy Corp., Calpine
Corp., Reliant Energy Inc. and
others, have bought utilities’
genaerating plants in many parts
of the country and could also
fund transmission investments.
But they, too. have difficulty
predicting how such invest-
ments would pay off, analysts
say.

“This grand experiment is
going on, but the result is that
nobody’s investing now be-
cause it’s far too uncertain,”
said Lawrence Makovich, a se-
nior director at Cambridge En.
ergy Research Associates in
Massachusetts.

And utilities often have a
powerful self-interest in drag-
ging their feet on new transmis-
sion construction, said Mlinois
Public Service Commissioner
Terey Harvill.

Commonwealth Edison, Chi-
cago’s major utility, has little in-
cenlive to build new longline
transmission conaections, for
instance, if that would make it
easier for its customers to buy-
er cheaper power from compet-
itors in neighboring states,
Harvill said.

In fact, Commonwealth Edi-
son has just built two major
power lines from the south of
Chicago to the city's western
suburbs to serve customaess,
said Thomas Wiedman, direc-
tor of transmission planning.
He said he expects no electric-
ity problems this summer.

Commomvealth Edison is
obliged to build transmission il
2 compeling generating compa-
ny needs it, provided the gener-
alor is willing 10 pay lor it, he
said. “We can't build for free.”

The fundamental  reality,
Harvill said, is that transmis-
sion in maay parts of the coun-
try is no longer part of a reg-
ulated utility  company’s
responsibility to serve custom-
ers. Rather, it is 3 major issue in
the competitive struggle among
vtilities and generators, where
profit considerations are para-
mount, he said.

Minnesota provides a case in
point, s3id attorney general
Hatch. The state urgently
needs more transmission links
beyond its boeders to cope with
a shortage of gencraling capac.
ity in the state, he said.

The best choice, from the
state’s standpoint. would be
new lines bringing inexpensive
pewer in from Canads a:d
North and South Dakota. he
s2id. But no such projects have
been proposed.

Enstead. the two major trans.
missivn projects cerrently on

Demand for electricity in
New York City this summer is
expected to peak 3t about
10,800 megawstts—enough to
light 10 million homes—ac-
cording to the state's electric
grid manage:, the New York
I1S0. :

Add a requirement for anoth-
er 2,000 megawatts of standby
generating czpacity in the city
as an emergancy cushion in
case a plant f2ils, and the city
needs to be abletodrawon ato-
tal of 12,800 mzgawatts of pow-
er, the 1SO says. Power plants in
the city can produce about
8,000 megawatts at peak peri-
ods. The rest, about 4.000
megawatls, must be imported
through New Jersey or from the
north—and that's just about
how much power the transmis-
sion connectians cancaery, if all
are working.

But two of three cables from
New Jersey were not in opera-
tion Jast summer. With imports
limited, the city ran short of
power in June, resulling in 3
spike in electricity prices that
cost consumers an estimated
$100 million, according to reg-
ulators.

*1f they hadn’t had 3 cool
summer last vear, they'd have
really paid the piper,” Makovich
said. The price escalation has
led to the s2me political outery
and charges of generating com-
pany profiteering now heard all
over Califoraia.

Across the Hudson River
from NMNanhattan, crews will
soon begin installing 2 new
house-size transformer in Jer
sey City, the missing pizce in
the repair ¢f one of the east.
ward powe: conduits to New
York. The job will be finished by
June, promised Paul Cafone,
manager of tvstems operations
for Public Service Electric &
Gas in Jerser City.

“Seeing is believing.” said
Calimano, the New York grid
operator, of Lis friend Cafons’s
assurances. Calimano also wor-
ries about ths main transmis-
sion lines eatering New York
from the rosth. Ther haven't
been upgraded or expanded
since the 19705, he saic.

As long 25 the current trans.
mission systzms and the citv’s
power planis hold vp “we
should be able to survive the
summer,” Calimano said.

But if New York catches the
California wimus, analvsts and
regulators agiee. there willtbe 2
Cramatic dsmonstsation of the
rALON's  power trinsmissing
weaknesses—and another blow
to the publi’y corfdenve in
clectaicity Ceregu!lstin

)2/
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By Ron Scherer

St wree of The Chnssan Science bonior

NEW YORK — Over the next five or six years, if
all goes according to plan, there should be
enough clectricity to provide plenty of
power- for every American. -

But with all the generating capacity, wil
electricity actually reach everyone who
needs (t? -

The answer lies in transmisslon lines -
those long, saggy cables strung between un-
gatnly stee! towers. TheyTe part of the elec-
tricity superhighway that sends kilowatts
flowing from places that welcome

BOTTLENECK AT ‘RUSH HOUR'

The other electricity crisis: transmission lines

power transmitted over the new line would
not be used locally. but sold for use as far
away as tastern Virgtnia or North Carolina.

“The wansmission line would ruin land-
scape and property values.” says Willlam
Dougherty. president of FORCE (Friends of
Regional Culture and Environment). the
local group that sprang up to fight AEPs
proposal.

Eleven years later. the company has
shortened the route, eliminaling some regu-
latory hurdies. Even FORCE has grudgingly
accepted that something will be built. “Keep-

~When we took control of the system. it
was one of our biggest issues.” says Lisa
Szot. an ISO spokeswoman.

In this case, environmental groups are
not protesting. “It’s fairly short and an area
not likely to create a lot of disturbance ex-
cept on some agricultural lands,” says Rich
Ferguson. director of energy programs for
the Sierra Club, based in San Francisco. He
says the club is not oppesed to transmission
lines per se, but looks at them on 2 project-
by-project basis.

“we'd like to see better use of wind power

power plants to those that don't.
And. unsettlingly. these lines are
becoming congested, pushed to
their limits, close to burning out
during peak periods.

“It's probably the most vulner-

able part of the system, {f not the
most important part of the sys-
tem, and the one that people pay
the least amount of attention to.”

says Thomas Kuhn, president of
Edison Electric Insttute (EEl). a
trade group tn Washington.

But bullding new transmis-
sion lines to case the strain is not
an casy task. People who live near
proposed corridors for new tow-
ers. often joined by local environ-
mental groups. have become ef-
fective at delaylng or rerouting
new lines. Landowners complain
about lost property values and
question whether the lines causc
health problems. To some envi-

, ronmentalists, the stecl towers

can be an eyesore. ruining a
¢ mountain trail. -

I
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MEGAWATT CENTRAL: High-voltage transmissior: lings near Butonwillow. Catl. carry power
through the state’s Central Valley to homes anc busiresses in southern Ce formia.
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The tensions have not gone

' unnoticed in Washinglon. Sen.

Frank Murkowski (R} of Alaska,

chairrnan of the Energy Committee, is con-
sidering provisions to speed the siting of
transmission lines. It's not yet clear f hell
proceed because of the potential contro-
versy over such legislation, Senate sources
say.

The siting controversy is heating up even
as the lines are increasingly used to trans-
fer power among regions. In just five years,
power sales from one region to another
jumped from 25,000 transactions to more
than 2 million, according to EEL

“The system was never designed for
that.” says Mr. Kuhn.

But building new transmission lines just
to move power from one part of the country
to another Is a sensitive issue. particularly
among landowners. Indeed, local objections
have forced many power compantes. (n-
cluding American Electric Power (AEP) Co.
in Columbus. Ohio. to alter thetr plans.

When AEP said in 1990 it wanted to build
a major new line from West Virginia to west-
ern Virginia. it knew getting approval would
be arduous. The new line would cross the

Appalachian Trail several times. as well as
the New River - a route that would require
approval from two stat¢ regulatory commis-
sions and three federal agencies.

But more than tangling with the burcau-
cracy. AEP was also fighting an aroused
local populace. One key objection was that

Continued

tng it short will help.” says Mr. Dougherty.

The process, though. has consumed
more time and money than AEP expected.
The plan had called for the line to be in
place by 1998. Now AEP hopes to have the
Juice flowing by 2005 - at a cost of $283 mil-
lion, up $83 million from the original price

Meanwhile. to cope with rising demand,
AEP has installed load-shedding equipment
that will Jet it institute rotating blackouts to
protect its system. “The lesson you learn is
you have to keep pace with demand - look
at California.” says spokesman Todd Burns.

ous problem for Californa. As part of a
utility bailout decal. the state may take
over 32,000 miles of wire - even though
some reperts show as much as $1 billion

IN FACT. transmission capacity is a seri-

. may be nzeded to upgrade the lines.

In parti-ular, five power bottlenecks need
to be corrected. according to the California
Independent System Operator (1SO). One
example: At transmission lines between Los
Banos and Gates (outside of Bakersfield).
three 500,000-volt lines are constricled into
two lines - the equivalent of making a three-
lane highway into two lanes at rush hour. On
both days last month when California expe-
rienced rotating blackouts, these lnes wzre
operating at capacity.

Tuesday, February 20, 2001

Vs’

in the Dakotas - and {f that means more
transmussion lines to supply Chicago or De-
troft, we rnight support it.” he says.

Some states are net importers, relying on
surrounding states for power.

That's the case with Wisconsin, which im-
ports about 15 percent of its power during
peak periods. Demand continues to grow at
almost 5 percent annually in urban areas.
says Larry Borgard, vice president for trans-
mission at Wisconsin Public Service. Until
new plants are built. electricity to meet that
demand must flow over congested wires.

To prevent blackouts, WPS and Allete
{formerly Minnesota Power) hope to up-
grade the connection to Minnesota at a cost
of $175 million. The company plans to com-
plete the new line in 2004.

Wisconsin may be in the vanguard of
clectricity transmission. Last year. the local
utiliies spun off the tansmission asscls
into a new company. American Transmis-
sion Co.. which now controls 6,000 muiles of
wire and 500 substations. It's hoping to
make money not only providing Wisconsin
with power but also shutling electricity
from power generators in South Dakota to
energy consumers in New York.

“It's up to us to make it a business,” says
Jose Deldado. the president. "lf we're suc-
cessful. it will show Congress and other util-
fues that divesoture should take place.”
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Sure, California is suffering from a generator shortage—but

overloaded power lines pose a much greater risk of blowing the
fuses of the national economy.

by David Stipp Ask a hardhatied power engineer what is most aeeded to prevent
California’s electricity crisis from proliferating. undercutting America’s vaunted
productivity gains, cratering the economy. and erasing trillions more from our al-
ready stunningly shrunken net worths. You're likely to get an carful about peak-time
congestion on high-kV lincs, level-three alerts. and unstable N-minus-five situations.
That's the long answer. For the short one, nothing beats novelist E.M. Forster’s time-
Jess maxim: “Onlv connect.” We need more wires.

Utility investments in high-voltage power lines. our elcctrical superhighways. have
been falling since the kite 1970 That mattered litthe when most of our power traveled
only short distances from jocal utilitics’ generators. But in 1996 the federal government
ordered utilities 10 open their big. high-voltage transmission lines to other suppliers.
triggering cxplosive growth in the long-distunce transmission of electricity. Since then,
manv utilities have kft the generution game o become middlemen thar distribute
power from vendors potentiully hundreds of miles away. This trend. not the gencrator
shortage that plagues Californis. is the main threat to the system nationwide. But the
faliout nationwide may be much the same as in California: skyv-high electric prices dur-
ing periods of peak demand angd 1 calamitous drop in the system’s reliability.

1f 1ihe California crisis is 2 heart attack. the clogging of the ransmission erid

is the atherosclerosis that precedes it. Consider

kNP Bottlenecks in the grid are forcing power bound from  how the Huywire State got that way. The common

= Los Angeles 10 San Francisco to wisdom is that bad planning and bungled deregu-
- detour through Oregon transformers like thisone.  lation caused too few gencrators (o be built 3s -

PHOTOGRAPHS BY SERGIO FERNANDEZ
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demand for electricity soared. That is
true. But zoom up high enough to ook
down on the whole grid west of the
Rockies, the “\Western Interconnection.”
and you'll see the decper problem of grid congestion at work.

California’'s worst-clogged electric artery is Path 15, a 90-mile
bottieneck in the main transmission linc between Los Angeles
and San Francisco. Recently it has carried spare megawatts from
Southern California to power-strapped Northern California. Un-
fortunately, Path 15 hasn’t been able 10 convey enough electric-
ity to prevent rolling blackouts in the north.

Scrambling to keep San Francisco’s lights on, California’s be-
leaguered Independent System Operator, the state’s grid con-
trolier. has resorted to shipping power on a giant detour around
Path 15. The power is sent nocth from L.A. through the 846-
mile-long “Pacific DC intertie” to the Celilo Converter Station,
a building perched on a bucolic, orchard-covered hill overlooking
the Columbia River in Oregon. At Celilo, which is run by the fed-
eral Bonneville Power Administration, the power is converted
from DC 10 AC (direct current to akternating current). then re-
turned south through the “Pacific AC intertie,” three Jines link-
ing Oregon and Nonthern California.

The detour werked fine until the afternoon of Jan. 21. when a
12-year-old computer at the Celik station crashed. knocking out
some of its DC-t0-AC converters—monster devices reminiscent of
Scotty’s beloved warp drive on the starship Enverprise. That sharply
cut the power guing through the station. (“Caplain, we conna Ju

138« FORTUNE Moarch 5, 2001

Grid guru John Haver says utilities have grown
increasingly willing to “accept more risks and not _of NERC. a Princeton. NJ.. non-
spend money on problems until they occur.”

.

more than warp three!”) Instantly hundreds of mega-
watts formerly looping from L.A. through Oregon
ferouted themselves to Path 15 to reach the lights,
computers, and other Northern California “loads™
that were sucking them in at the speed of light.

That put Path 15 in danger of overioad. To aves
it, operators in California quickly instigated am.
“controlled outage™ of 120 megawatts—about
100.000 houses” worth of electricity. Meanwhile,
Bonneville operators in Vancouver, Wash., opened
massive intake gates a1 dams on the Columbia
River 10 ramp up their turbines. Seconds later an
emergency 500 megawatts from the dams was
pouring down the AC intertie to California. For-
tunately it was Sunday. a time of relatively Jow de-
mand. Within 20 minutes the out-of-kilter fiow
was fixed and the outage ended.

It seemed business as usual at Celilo when |
dropped by the station four days after the emer-
gency. But it wasn't. “\We're walking on eggs.” con-
fided operations manager Bruce Lavier “When
you're maxing out the capacity of the system, mi-
nor things can have major impact.” That, in a nut-
shell, is why California’s crisis, though largely due
to blunders peculiar to the state, may portend na-
tionwide calamities.

Several trends are conspiring fo max out the
grid. First, deregulation has triggered an electric
land rush-—more than 190,000 megawatts of new
capacity is on power vendors’ drawing boards,
enough to boost U.S. capacity by 25%. If only
half of the planned generators are built, “capac-
ity margins will be adequare” across the land by
2004, projects the North Ameri-
can Electric Reliability Council,

profit. Even California should
hav e watts aplenty.

Here's the rub, though: There’s no paralicl move 1o upgrade
the grid, which increasingly “looks like L.A. freeways on a hot Fri-
day afiernoon.” says Karl Stahikopf. vice president at the Elee-
tric Power Rescarch Institute in Palo Alto. “And if you can’t get
a supply to market, you don’t have a supply.” X

Since 1975, annual utility invesiments in the U.S. power-trans-
mission system have fallen by more than half, to about 52 billion.
according to a study by industry consuhant Eric Hirst of Oak
Ridge, Tenn. Meanwhile. salkes of power loaded onto the lines
have risen more than 100-fold since mid-decade. thanxs largelv to
the advent of hundreds of Enron wannabes—companies seeking
to emulate the giant Houston encryy broker. Episodes of con-
gestion requiring prid operators to apply anti-clogging proce-
dures. including curtailment of power 1ransfers. mors than dou-
bled last summer compared with 1999's hot season.

Operators of the grid are forced to run it ever closer 1o its lim-
its. The averape number of meganatis loaded unto tansmission
lines during summer peak demanc rose 22 from 1989 to 1999,
savs Hirst. It's expected 10 rise another 147 by 2009. The grid is
literally heating up—when lines are heavily loaded. they get hot,
expand. and sag. Wires drooping ontu branches on sweltering
davs are 2 Majur Cause of voltage sags atd blickouts

The computenization of excrything vastly multiphies the cost of
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such mishaps. A tree shorting out a distant power line might cause
2 voltage sag 100 briel to make your lights flicker. But such blips
can crash hundreds of computers controlling factory machines.
Annual US. losses in cconomic output from such relatively minor
glitches already total an estimated $50 billion. If bigger outages
become more frequent, our bright Information Age could rapidly
become a fot darker. In sum, says Hirst, we must beef up the
transmission system within a few years or face a crisis.

That's a tall order. Scary reports about the carcinogenic risks
of clecizic and magnetic fields near power lines have greatly in-
tensified public resistance to them. Never mind that afier an ex-
haustive review, the U.S. National Research Council flatly con-
cluded the “evidence does not show exposure to these fields
presents 3 human-health hazard.™ Further, power transmission
remains a regulated business, overseen by the Federal Energy
Regulatory Commission. Utilities” potential
returns on investments in unregulated en-
ergy businesses have been much higher than
their FERC-allowed returns on transmission
investments—a major deterrent to capital
spending on the grid.

A seminal tract published in 1968 by biol-
ogist Garrett Hardin, “The Tragedy of the
Commons,” best sums up what is going
wrong. Hardin described how herdsmen shar-
ing a pasture, or common, inevitably spoil it
by quite rationally enlarging their flocks—a
herdsman’s gain from adding an animal goes
entirely to him, while the cost is borne by
everyone using the common.

For decades, utilities tended the grid in a
collaborative way. knowing they could recoup
the costs in their rate bases. Now they're be-
coming rival electron herders. less willing to
investin the wiry commons—especially given
uncertainty about how transmission assets
will be divvied up as deregulation unfolds.
Says John F. Haucr. a senior scientist at Pacific Northwest Na-
tional Luboratory in Richiand, Wash.. who recently served on two
federal tearns that analvzed major blackouts: Utilitics” strategy in-
creasingly has been “to accept more risk and not spend moncy on
problems until they occur.”

New watt vendors don't own wires and actually stand to gain
from heavily loading the grid—they can reap huge profits when
prak-time hne congestion pushes wholesale power prices skv-
high. “Were always under pressure from power sellers to reduce
our reserve margins.” says Gordon van Welic, chicl opcrating of-

ficer of ISO New England. which operates the region's grid from
a control center in Holvoke, Mass. But heavily louding the grid
cuts down the spare transmission capacity that serves as a safety
margin if something goes wrong.

Industry veterans regard an episode two years ago invulving
Cinergy. a Cincinnati utility, as an ominous sign of the tragedy of
the gnid. Headed by former Enron executive Jumes E. Rogers,
Cinergy charged into power dealing in the mid-19%s. In August
1999, the company jarred Wall Steeet by disclosing that it had
rucked up $73 million in losses during a record heat wine in
July—the company had had to buy scarce power for up to $7.000)
g megawati-hour. more than 110 times the averaec e, lo mect
high demand in its service arca and (Uil wholesale power con-
tracts with outsiders

HO-FORTUNE Muawchs 2001

Over the next 73
seconds, HELPLESS
OPERATORS watched

indismay as
all 13 dynamos at
McNary Dam
went offline, one
after the other, The
grid's gyrations
went wild.

An even more jarring story was unfolding behind the scenes. On
three alternoons in late July. spinning generators all over the East-
em Interconnection, the grid east of the Rockies, had mysteriously
slowed. a sign that somewhere a mammoth load had unexpectedly
come online. The load alarmingly depressed the Interconnec-
tion’s AC frequency—when the grid's normal 60-cycles-a-second
rhythm dips as little as 2%, operators may be forced to activate
emergency “load shedding.” or rolling blackouts, to prevent dam-
age to generators. (If generators go even slightly out of sync with
the grid, terrific forces build up inside them, potentially crack-
ing wrbines of causing fires.)

INERGC, the reliability council, launched an investigation that
led to Cinergy. On the three days in question, the utility had
quietly siphoned 9,616 megawatt-hours from power lines linking
its service area to surrounding ones—in effect, it had taken elec-

tricity worth tens of millions of dollars from
unsuspecting peers. Worse, it had knowingly
“jeopardized the reliability of the Eastern
Interconnection™ in “blatant disregard for
NERC policy,” raged a Dec. 6 letter to the
utility’s CEO from NERC's regional office
in Ohio. Cinergy, which didn’t contest the
charpes, says it has taken vigorous steps to
" ensure such episodes don’t happen again.

In any case, simple negicct may threaten
the commons more than abuse. While trying
to transform themselves from poky old util-
iticsinto lean, mean energy dealers, many of
the grid's keepers have cut their mainte-
nance budgets. The trend was a prime con-
tributor to major outages during the hot
summer of 1999, according to a study by the
Department of Energy. From 1991 1 1998,
for example, Commonwcalth Edison’s main-
tenance spending on key substations in the
Chicago area fell by two-thirds, seiting the
stage for blackouts that left up to 100.000 cus-
tomers with dead fans and air conditioners over several swelter-
ng days in 1999,

A related threat, says Hauer, the national lab expert. is a “col-
lcctive loss of memory™ at power companies about the subtle
workings of the grid. as budget cuts thin their ranks of senior en-
gincers. In a fascinating 1999 report written with colleague Jeff
E. Dagle. Hauer showed how this experience drain led to the
bigeest outage of recent decades. which blacked out most of the
Wistern Interconnection on Saturday. Aug. 10. 1996,

As with most big blackouts, its immediate cause was hot
weather. Temperatures along the West Coast soared to 100 de-
grees. prompting a heavy flow of power to California from west-
ern Canada’s dams. At first, it seemed a fairly routine summer
diry. onc in which operators might have to contend. at wors?, with
local ghiches from a few “sagged out” lines. But the situation
lvoked quite treacherous 10 Hauer.

To understand why. you have to know a bit about how the grid
runs. Firsi, the regional operators who sit in control rooms sue-
roundued by grant grid boards can't work like air-traffic control-
lers. The speeding clectrons they oversee move much too fast to
be managed like airceaft. and widespread outages can unfold in
seconds. Thus. the operators rely heavils on sutomutic safeguards
—"1chay" on generators, for example. instantly switch them off-
hine it they get oo far out of ssnc with the ernd .
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As 1 boned up on the vast system of generators behind all our
plugs. ! began picturing it as a choir of whales singing in unison
a single cosmic note, which we know as AC hum. If one singer no-
tices the collective hum getting a little flat, it momentarily hums
a little sharp to get the choir back on key. If the group is going
sharp, it corrects by humming flat. The simile is rough-—auto-
matic “power system stabilizers™ on generators are geared not
only to help keep the grid's AC frequency steady but aiso 10 help
stabilize its voltage and power flow. Still. the whale choir helps ex-
plain why Hauer was wortried.

Years of analyzing the Western Interconnection with the aid
of computer models had taught him that when lots of power is
being sent from Canada to California, the grid is like a choir
siretched out over a very great distance, making unison difficult
to achieve. Weakly finked generatoss can wind up reinforcing off-
key notes rather than damping them out.
This uncoordinated humming, in turn, can
lead to “ringing"—gridwide power oscilla-
tions that aren’t damped out. Ringing can
quickly kead to wild oscillations that cause
the grid to crash.

Hauer and a few others had warned the
West's pridmeisters about this risk, noting
that computer models used to set safety mar-
gins overestimated the amount of automatic
damping that would occur during heavy
power flows from Canada to California. *1
thought everyone knew about the risk and
would run the system accordingly.” with extra-
Inrge safety margins, says Haver. “But the in-
stitutional memory had faded.”

The risk on that Saturday in 1996 was ¢s-
pecially high because dams on the Columbia
River east of Portland, Ore., were largely
powcered down for the annual “fish flush,” in
which water is fed through spilhvays next to

dams so that fingerling salmon can migrate
downstream. The Army Corps of Engineers’ four dams along
the tower Columbia, like the whale choir’s centrally located
members, are critical for maintaining harmony—they supply
strategically located “voltage support.” During fish flushes this
support is much reduced.

Still. the grid was copacetic on Aug. 10 until 2:06 Py, when a
major linc between The Dalles. Ore., and Portland sagged into a
tree and shorted out. Bonneville operators in Vancouver, Wash.,
deluyed clusing the relays that would reactivate the line after get-
ting a report that gunshots had been fired near it—they feared a
trigges-happy citizen had been using 2 glass insulator for target
practice. making it unsafe to re-energize the 500,000-volt line.

Fortv-six minutes later, another big line south of Portland
sageed out. Then, at 3:42. a kev line linking Portland and Seuttle
drooped onto 3 hazelnut tree a fow miles west of Portland, knock-
ing it out. At that point. the Western Interconnection began ring-
ing—the whales were losing it. When yet another line near Port-
land sagged into a tree six minutes later. there was a gridwide
voltage drop and the onset of portentous power gyrations.

Instantly. automatic controls at McNary Dam. a key grid node

160 miles east of Portant, revved its dynamos 10 the max in an

cffort to hold up the grid’s voltage —at thiat momeni. the dam

became the Western grid's main prop. But seconds later, faulty
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Relays tripped all
over the West, tearing
itinto gridiets filled
with SHUT-DOWN
GENERATORS and
blacked-out
buildings, like a
scene in the classic
The Day the Earth
Stood Still.

controls at the dam, 18 months overdue for maintenance or re-
placement, began disconnecting its generators. Over the next
73 séconds, helpiess operators watched in dismay as all 13 dy-
namos tripped off, one after another. As McNary toppled, the
grid's gyrations went wild. Seconds later, relays on the Pacific
AC intertic in Oregon automatically opened, severing Canada
from California. _

That was the final blow—in a split second, relays protectively
tripped all over the West, tearing its power system into four dis-
connccted gridlets fitled with shut-down generators and
blacked-out buildings. California resembled a scene from the
1951 sci-fi classic The Day the Earth Stood Still. Some 7.5 mil-
lion people lost power for six or more hours. Economic losses
were estimated al more than $2 billion.

By Monday the grid was mostly back to normal, and a far-
reaching effort 1o beef up reliability was un-
der way. A ferocious Bonneville crew com-
pletely chainsawed the defunct hazelnut
orchard where the key Portland-Seattle line
had shorted out. The fish flush was abruptly
ended. Helicopters buzzed couniless power
lines, checking for overgrown trees.

In a longer-term effort, the Bonneville
Power Administration has spearheaded de-
velopment of high-speed grid monitors to
alert operators about abnormally low volt-
age support and other danger signs. Over
time, these monitoring devices are expected
to combine into a futuristic conirol system
that may be able to orchestrate gridwide ac-
tivities by the millisecond—a computerized
ronductor 10 keep the whales in perfect uni-
son. But Hauer and other experts say such
fforts are just a beginning. To fully address
the national problem, policymakers must
find ways to overcome the tragedy of the
grid. In a first s1ab, the Federal Energy Reg-
ulatory Commission in December 1999 called for utilitics to
form regionwide companies 10 manage the transmission grid
with the broad perspective neetled 1o cope with lonp-distance
power dealing. FERC also has signaled that it may allow higher
returns to transmission companies that efficiently increase the
amount of power their lines can carry without jeopardizing re-
liability. NERC, the reliability council, is lobbving for a federal
law that would enable it, in collaboration with FERC. to crack
down on players that jeopardize the system.

But local resistance to new power lines isn't likely 10 go away.
and the costs of expanding the transmission system might well be
prohibitive—it would cost at least 330 billion vver the next dec-
ade 1o add new power lines at the same rate that peak demand is
expected to grow. Thus grid operators will probubly be forced (o
run the system as hot as possible for vears to come. That's a dis-
concerting prospect. Indeed. data from the new monitoring sys-
tems have shown that the computer models used to guide grid op-
crations can be way off.

This doesn’t mean we're all about 10 re-enact California’s in-
creasingly noir story. But if the tragedy of the grid isn't over-
come, we eventually may find E ML Forster’s sunny shogan about
connccting less 3propos than his dark tale about what happens
when 3 civilization's supporting technology seizes up. lts title.
“The Machine Stops.” @ ’
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Quake Victim

Power Line Traffic Jams ‘Kept Up Hope,

Add to Energy Woes
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Power Line Traffic Jams
Add to Energy Woes

& Electrdcity: California's
teansmission system is
severely taxed, and the
problem is expected to
worsen in the next decade,

By CHRIS KRAUL

TIMERSTAPP WRITER

An antiquated and overworked
system of eleclric transmission
lines could leave much of Califor-
nfa starved for power even if the
state can eventually generate and
Import enough electricity to serve
its M4 million residents,

The 26,000-mile-long system—
enough wire to circle Earth—has
long been neglected. a victim of
poor planning, unexpected growth
in electricity consumption and
regulations that make the liney a
poor investment {rom the stand-
point of the big utilities,

The long-distance tranamission
lines, strung on 150-foot-tal} stee)
towers spaced at quarter-mile in-
tervals, (ace parlicularly etrong
local opponition. Citizen protests
have also stalied plang to bulld
power plants, bul outrage soars
when tt comes to the high-voltage
wites, which many assoclate with
radlation-related health hazards.

Plesss ses LINES, A10

CAROLYN COLE / Low Angoles Thmes
Power lines near Coalinga are In
the Path 15 segment, a bottle-
neck for electricity transmission,

More Inside

In the Hot Seat: Pressure to
quitkly end the power crisls has
pitted party againet party and
Senate against Assembly, A3
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LINES: Shortfall in Transmission Capacity

Continued from Al

“iUs difficut 10 Luild 8 power
plant. bul often more difficuil to
buld » trangmission line” sad
Bah Therkeisen, deputy director
for facilstres siting al the Callfore
nia Energy Commispion.

The problem has deep raots. In
the sarly part of the 20th century,
where ¥ag no etectrichy grid: Esch
uslity was sell-sufficient. But by
the 19203 utihties and states were
connecling Lheit system 1o lorm
» 011 of mutual-aid society in the
event of outages or natural ca-
himities

As utilities have bren deregu-
Wated, more and more electricity is
bought, sold and delivered a8 2
remmadity over everincaessing
distances and from clate to state.
That has pul 3n umanticipited
frain on transmission systems
1hat were initially designed to be
self-contsined.

A1 wilh Caltfarnta’s shortage of
power generation, its tranimissl
wort are a simple case of energy
demind having outpaced (he
Infrastructure 10 supply it. Elec:
Lncity yse in the last decade has
grown \wice 49 fast % new trany-
mission capacity.

The problem could get much
worte in the next decade. becavse
the state is planning Lo boost gen-
eration eapacity hy 35%. bul it s
expanding Lransmisdion capaclty
only by sbout 3%.

Two weeks ago. lhe tranamis:
slon crunch came 1o » head in un-
precedented rolling  bisckouts,
which brought the enetgy crisit
home to hundreds of thousends of
resdents and businesses In the
norihern and central parts of the
slate,

A principal culprit in the Jan.
17 and {8 blackouts was 3 rel
tively short 1egment of the state
witle power grid called Path 1§, ¢
90-mide hink beiween the Central
Villey towns of Los Danos and
Coalingd where capacity prodlems
impesited the entire state sysiem

1193 2t that point that the Pa-
eilie Cas & Electric 3and Sorthern
Cafuerma Edison systems cone
neet

Like n twodane freeway tunnel
suddenly tLaking on three 1anes ol
humper-t-bumper tralfic at rush
hour. Path 13 has proved Inad-
epi3le Lo the tath of delivering
chectnicity from occasionally elect
wron-nich Southern California lo
electron-alarved Northern Calllor-
ma.

There ace ather wealt points in

the grid that would require hune
dreds of muliany of dollars in In-
vetiment and up o live yeart
fead time to repalr, Concerns are
facused an San Diego County, the
San Francisco Bay Area and Cali-
fornia’y “interconnects” with Arie
gona and Oregon.

Haow 1s it that 3 siste al the
vanguard of the technoiogy reve-
Tution, itself the sixth-largent
economy in the world, has devel
oped such an Achilies” heel?

The answer lies in & tangle of
fscrors:

¢ The major villitles, elected
offxclalt and other srchitects of
California’s now-discredited de-
regulation plan falled toanticipste
tharp growth in electricity de-
mand.

¢ Expansion has been discour-
aged In part because regulations

ercise eminent domain siting pow-
ere.

Builders of netural gas pipes
fines, lor example, have such an
authority in the Federat Energy
Regulatory Commission. But
where the commission has rates
selting authority over power
wransmission, it lacka siting pow-
ers for Nines.

Timothy Gellagher, manager of
techaical services at the North
American  Etecteic  Relisbility
Councl) In Princeton, N.J., ssid
new power plants are only part of
the solulion to California’s elec-
tricity shortage. .

“An influx of new generation
tapacity isn't enough If transinis-
sion Isnt built miong with it
Galtagher said. "There are only so
many locslions where you ean gel
all the air-quality (and olher) en-

deny utllittes an ¢ return
on Invesiment In tranamission
lines, said Kut Stahikopl, vke
esident st the Elecirie Power
esearch Insiliute. a Palo Aite
think tank.

Becauze electricity ia an inter
state commodity, grid operations
are overseen by the Federal En-
ergy Reguistory Commissien,
which resteicis the proft st
ulllitles make on new transmiy-
sion projects to an annual avetage
ol 9% on investment Such re-
turns pate In comparison with the
13% 10 20% utiiities can tamn on
other, unregulated investments.

o A dry (all and winter Nave
csused 2 precipitous drep. In
hydroelectric generstion in the
Pacific  Northwest, normally o
source of power for California’
That has forced Northera Caltfor-
nia lo import electricily from the
southern hall of the stale, expos:
Ing he boltleneck at Path 13,

The stale’'s problems are just
the most vivid sympioms of anm ls-
sur thatl seems te have crept up
on an entire nation.

Experts including  Slahikopl
cite studies that have pegged the
cost of lost U.S. productivity from
power outages snd reloted prob-
tems at $100 Bitilon a year, Jock
Kyoer, chief economist of the Las
Angeles County Economic Devel-
opment Corp., estimates \hat the
outages of the last \wo weeks
have cost Cilifornis §2.3 billlen in
produttion cutbacke and lost
wages

Bullding more transmission cs-
pacily would be easier, propo-
nents 93y, il thete were & tegional
at {ederst authotity thal could ex-

vir peimits for power
plants and otiil be in & visble place
for sl those transmission lines
that you need to serve the 3yr
tem.” .
Othere say technology holde
the key, ss tesearchers seek ways
to squeete more electsicily out of
exlsting transmission, Stshikopl
of the Electric Power Reneatch
tnstitute “oald innovations in in-
treasing (he sLability and thermal
limits of transmission Unes, undor
going lesting in Oregon and Arle
tona, hold great promise. But 'up
10 now utilities have had litte In-
centive Lo putsue them because of
lh'! Hemited \nvestment returns, he
nid,

Whatever the csuses and pos-
sidle volutions, mort agree that
traific jams along these electricily
highwaeys will become more fre-
quent and problematic. Populs-
tion growth, in the absence of
meaningful conservation, will add
o demand gromth,

On the supply ide of the trany-
mission imbslance, the numerous
justsdictions that the wires must
croas, and the shrinking availabil-
ity of suitable open ypace, will
make ft that much more difficuit
1o upgrede or expand Lhe existing
stetewlide grid.

Mersover, most of the new
power plants thal have been ap-
pruved ot are under review are In

the southern patt of the state,

which mesns the north-south
bottieneck could grow Lighter,
nld State Senate President Pro
Tem John Burton {D-San Fran-
tlocol.

“It needs some upgrading, be-
cauer Il we're bullding new power

plants in Kern County, you have
to be sble o move the r to
where IU's needed (i Northem
Californis,” mnid Burton, who
fNoated the ides of the stale buy-
ing \he traromission gystem trom
the debi-ridden utliities before It
fan Inlo opposition from Republi-
cans and msny Democrats,
Consumer groups such es the
Utliity Reform Network In San

Francisco say expansion could be s Northern and Soutnern Callfornis,
faclitated if the -’uu were to duy ¢ [rows Congestien occurs whon powe! mw“ blM
the grid from the utililes, Thet Veramiesion ;uud thels tansmission capocity of » .
would free grid upgrades from \he :;: Lol 000 el et on oo
Investment strictures of federal :'ﬂ"". et " ghining

oversight and take adventage of L Wig enecks,  —

the state’s' lower coat of borrow-
ing- : )
But however {hey are financed,
3ny new lines are sure to generate
heated public debate.

An example of the acrimon
that surrounds transmission pro)
ecls can be found tn northera San
Diego County, whete San Diego
Gas & Electric has been pushing
since Augued for & J0-mile hgh-
voltage link to Edison's grid in
Riverside County. SDGAE saysits
customers In San Diego County
ind southern Orange County
could face outages as eerly &
2004 unless the connection fo
bullt.

"You need the generation and
the dectric transmission, snd the
twg have to go lm," sald
SDCLE Chalrman’ Guttes.
Guites 83id the clock 9 Ucking on
the three- to four-year lead time
needed to put the so-celted Vab
ley-Ralndow [nterconnect into
ervice. .

Bul the project faces opposition
from residents in the Incraasingly
developed Temecula ares. The
\owery and wires—engineers pre-
fer to call them “conduciors”~
would require condemnation of
surrounding properly and would
simost certainly lower real estate
valuey, :

The watchdog group Utility
Consumers Actlon Nelwork
deems the inlerconnect unneces
sary and contends thet SDGEE
should study slternatives.

Te \he north, PCLE ls some-

Transmission lines
of 230 and 300

The California Grid

Clecticity s moved throughout the stete on & 28,000-mile natwork
of pow?lnn oerying currant et up 1o 00,000 voits. The
sloctdcity ts *stepped down® in a serles of substations end
transiormers for different lavels of use in induatry and in homes,
New ronsmission linas onen foce opposidon. One example Iss
oropose! 10 ik @ Ssn Diego Gas & Electrie sudbstation in northarn
Sun Dlogo County to sn Edison svbstation in Riverside County.
Tomeculs residents don’t went the fines cutiing thvough thelkr orea.
PATN 16: Energy bottieneths somatimes
oceur on Path 15, & criieal froup of high-
Aliovoite In Celiternia  voitage Koes that move powss between

Smaces: Contornde Tnorgy Commminaion,

Contorras ralepereierd Systam Oporoter
Resoanhed by NOMA TATES/Los Angeles Vimed

(DY N a
»

1efiability slong (hree-quarters of
the etatewide grid,

The utliity is hesitant to com-
mit to the project—which would
cont ol feast $200 milllon and take
up 10 four years \o complete—be-
cause It hev Leen only during the
fast few month‘o that such an ex-

what reluctantly dering sn
expansion of the troutled Path 13
The San Francisco-based utiinty
owns the two 500,000-volt lines In
the Hink but 1s awalting s fessibit-
Ity study beloce expanding capsc*
ity with & third. The study is be
ing conducted by the Ind
System Operutor, the nonprolit
state corporation thst mulntaine

P Y. execy-
tives may. Armando Peres, the In-
dependent System Operstot's
director of grid planning, sald.the
Bay Ares s another weak point in
the state grid, noting that a major
;0.:. line will be needed there by

The srev's vulnerabilty came
to the lore June 14, when neigh-

AOR(HA FOGULL / Loe trgoins Tores

borhoods suffered rolling outages
in what was the (irst overt evi
dence of a statewide powet crunch
that has deepened in the montha
since.

“Thal's where the red Nlags are
going up. There sre quite 3 lew
new generation plants coming on-
fine, and when that power be-
comes avallable in the next couple
of years, well ba seeing Lhe effect
on the grid.” Therkelsen nf the
Energy Commission said. “it's
critical for the state te siart look:
ing at long-lerm transmission
needs.”

Tines HoN mrter Noncy Yegol contre
wed 10 1Wh repent,
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THE REQUIREMENTS OF THE “JUST AND
REASONABLE” STANDARD: LEGAL BASES FOR
REFORM OF ELECTRIC TRANSMISSION RATES

Patrick J. McCormick 11I1*
Sean B. Cunninghamn**

The return [on a public utility company's asseis] should be reasonably suffi-
cient to assure confidence in the financial soundness of the utility and shoutd
be adequate .. . to maintain and support its credit and enable it to raisc the
money necessary for the proper discharge of its public duties. A rate of re-
turn may be reasonable at one time and become 100 high or too low by
changes affecting opportynities for investment, the money market, and busi-
ness conditions generally.

According to the North American Electric Reliability Council
{NERQC), electric transmission capacity in the United States is not keeping

pace with demand for electric power. As a result, electric reliability and
the development of competitive electricity markets could be impaired.

Pariner of the Washington, D.C. office of Balch & Bingham, LLP. Former Deputy Assistant
General Counsel for Electric Rates and Corporate Regulation, Federal Energy Regulatory Commis-
sion (FERC). Mr. McCormick is counse! 1o the companies forming the Alliance regions! transmission
organization (RTO), which was conditionally approved by the Commission on December 20, 1999.
See Allionce Componies, 89 F.E.R.C. 9 61.298 (1999). Mr. McCormick and Mr. Cunningham also rep-
resent an informal coalition of transmission providers, including CMS/Consumers Energy. Detroit Edi-
son Company, Duke Encrgy, FirsEnergy Corp., Northeast Uilities, Northern States Power Company.
Pubiic Service Efectric and Gas Company, and Southern Company.

**  Associate of the Washington, D.C. office ol Balch & Bingham, LLP. Former counsel. House
Gover 1 Reform C ittee, Subcommittee on National Economic Growth, Natural Resources,
and Regulatory Affairs.

1. Bluefield Waterworks & Improvement Co. v. Pub. Serv. Comm'n of W. Va_ 262 U.S. 679,
693 (1923).

2. NORTH AMERICAN ELECTRIC RELIABILITY COUNCIL. RELIABILITY ASSESSMENT 1999-
2008 7 {May 2000) (*Very few bulk tr ission line additions are planned. Only 6.978 miles...
(230kV and above) are planncd throughout North America over the next ten years. This represents
only » J.5% increase in circuit miles. ... The majority of ihe proposed transmission projects are for
focal sysiem suppon.”). Funthermore. NERC wams. “transmission systems {are] increasingly chal-
lenged 10 accommodate demands of evolving compelilive electricity markets. Market-driven changes
in transmission usage patterns, the aumber and complexity of transactions. and the need 10 deliver re-
placement power 10 capacity-deficient areas are causing Aew transmission limitations 10 appear in dif-
ferent and wnexpected locations.” NORTH AMERICAN ELECTRIC RetiA8iLTY COUNCIL.
RELIABILITY ASSESSMENT 1998-2007 6 (September 1993). In its comments on the FERC Notice of
Proposcd Rulemaking on Regional Transmission Organizations (hereinalfter RTO NOPR). NERC
emphasized that “the number and complexity of trantaciions on the grid is growing enormousty.”
Comments of North American Electric Reliabdility Council on FERC's Notice of Proposed Rulemal-
ing. Regional Transmission Originals, Docket No, RM99-2. 1S (Aug. 23. 1999). As demands on the
transmission system continue to increase, NERC wams. “the ability to deliver remote resource to load
center will deteciorate.” Jd. In Order No. 2000, the Commission acknowledged the tack of transmis-
sion: ~it appean that the planning and construclion of transmission and transmission-related faciliies
may not be keeping up with increased requirements.” Order No. 2000. Regional Transmission Organi-
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2000) ELECTRIC TRANSMISSION RATES 351

bility of the bulk transmission system.”’ A primary cause of the lack of ca-
pacity appears to be declmmg investment in improvement and expansion
of transmission facilities.! Electric industry analysts argue that, due to in-
creased risks in the restructured environment, greater incentives are
needed to spur the attraction of scarce capital needed to expand and im-
prove the gnd Itis also widely agreed that to provide such incentives, the
transmission “pricing” * policies of thc FERC must be reformed to address
the “transmission investment gap.” Vonccs advocating transmission pnc-
ing reform have included the NERC,” the Department of Energy," and
Members of the Commission.”

5. NERC, REUABILITY ASSESSMENT, 1999-2008 34 (May 2000). Funhermore: ~As the de-
mand on the tr ission system conli 1o rise, the ability to deliver energy from remote sesources
1o demand centers is deteriorating. New transmission limitations are appearing in difierent and unex-
pected locations as the genecation patiems shift 10 accommodate market-driven energy transactions,”
and the connection of new, markel-responsive merchant capacity that was not considered at the time
the transmission system was designed. /4. at 34. Again: "Delivering energy to deficient areas in any
direction and amount that market forces desire {is) difficult and, at times. not possible.™

6. Although this shonage of capacity is the product of several factors, including siting issues at
the state and local level, the lack of incentives to invest in new transmission seems (o be a primary
cause. According to NERC, “transmission providers... may find it difiiculi 10 justify investment in
new upgraded transmission faciliiics without proper incentive. ... [U)mil sufficient incentives are put
in place, the growth in transmission capacity is not likely to keep pace with the business or reliability
nceds of the system.™ NORTH AMERICAN ELECTRIC REUABILITY COUNCIL. RELIABILITY
ASSESSMENT 1998-2007 34 (1998). Actording to Eric Hursi, ennual investment in new transmission
has declined by approximately $100 million per year in the past two decades. ERIC HURST. ELECTRIC
REUABILITY: POTENTIAL PROBLEMS AND POSSISLE SOLUTIONS 10 (2000).

7. Along with the growth of wholesale competition and the “enbundling™ of transmission assets,
the risk “profile” of the wansmission industry has changed dramatically. Statement of Paul R. Moul.
Southern California Edison Company, Docket No. ER97-2355-000, 3t 1. Because investorstend to be
risk averse, “increased uncertainty will require compensation for the higher risk selated thereto.” /d.

8. The terms “pricing™ and “ratesetting™ or “ratemaking™ are used interchangeably in this arti-
cle, because a rate is essentially a price fixed by the government. See. e.g.. FPC v. Hope Nawural Gas
Co..320 US. 591,601 (1944) (“Rate-making is indecd but one species of price-fixing.™).

9. Sec. e.g. NERC, RELIABILITY ASSESSMENT 1999-2008 7 (2000) ()i is yel unclear if appro-
priale incentives exist (o prompt transmission system additions and reinforcements to support the
needs of a competitive encrgy market. [A}dequate pricing incentives... must be developed to deal
with the need for new transmission lines for an opea markel™).

10.  The NERC has counseled refom in this ares as o remedy for v ission consiraints. In
comments liled with the Commission, the NERC called for incentives to increase transmission capacily
and secure the benelits of competition: “transmission rates must provide incentives to get the right

amount of transmission inlrastructure built. ... We must make sure that shortages of transmission ¢a-
pacity do not restrict power flows and limit the benefits that otherwise could be achieved from com.
petitive electricity markets.” North American Eleciric Reliability Council. Comments on FERC RTO
NOPR. August 23, 1999. a1 M4,

1l.  See, ¢.3.. DEPARTMENT OF ENERCY, FINAL REPORT OF THE TaSK FORCE ON ELECTRIC
SYSTEM REUABILITY, INCENTIVES FOR TRANSMISSION ENHANCEMENT 111 (Sept. 29, 1998). This
report. known as the ~“Sharp Report™ (for it principal author, Dr. Philip Sharp). expressly links the
problem of inadequate transmission to a lack of invesiment: “Restruciuring of the electric-power in-
dustry and unbundiing of 1 ission from generation create chaltenges for reliably operating the e
isting transmission system and raise concerns sbout the fluture adequacy of Leansmission planning and
incentives for investment in transmission enhancements.” Id.

12.  According to Commissioner Curt Hebert. incentive regulation can satisly the intesests of
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thority to mandate RTOs.”

To promote its policy of voluntary RTO formation, Order No. 2000
provides for “favorable” or “innovative” rate treatments to facilitate RTO
formation." According to the Commission, “[w]e believe that it is critically
important for RTOs to develop ratemaking practices that. .. provide in-
centives for transmission owning utilities to efficiently operate and invest
in their systems. In particular, the Commission encourages RTOs to de-
velop and propose innovative ratemakmg practices, particularly with re-
spect to efficiency incentives.”™™ Specifi cally, Order No. 2000 provides for
the Commission’s consideration of a variety of “innovative™ rate treat-
ments, including performance-based rates, return on equity (ROE}) re-
forms, and non-traditional cost-valuation methods.” The regulatory text
enumerates these rate treatments as follows:

(i) A transmission rate moratorium, which may inciude proposals based on

formerly bundied retail transmission rates;

(i)) Rates of reium that (a) are formulary; (b) consider risk premiums and ac-
count for demonstrated adjustments in risk; or (¢) do not vary with capital
structure;

(iii)) Non-traditional depreciation schedules for new transmission investment;
(iv) Transmission rates based on levelized recovery of capital costs;

(v) Transmission rales that combine elements of incrementat cost pricing for
new fransmission facilities with an embedded-cost access fee for existing
transmission facilities; or

(vi) Performance-based transmission rates.”

It must be noted that the incentive pricing language of Order No. 2000
does not bind the Commission to apply any of these rate treatments. Or-
der No. 2000 only requires the Commission to “consider” incentive rate
proposals advanced by RTO applicants and participants.” lts proposed
rate reforms nevertheless represent a willingness to expand upon, or even
depart from, its historic methods in order to ensure that transmission rates
accurately reflect new risks and responsibilities faced by transmission pro-

18.  Order No. 2000. supra note 2, o1 31,034. It should be noted that the Commission did not say
that it lacks legal authority to mandate RTOs, and it expressly recognized the possibility of requiring
RTO panicipation as a condition for recciving approvals for market-based rates and mergers. /d. at
31.034. The question of whether the Commission has legal authority 1o mandate market structure, by
requiring RTO panticipation or by other structural means beyond its traditional ratemaking funciion. is
beyond the scope of this sriicle. See generally Order No. 2000. supra note 2. at 31.039-21.046 (or dis-
cussion of the Commission's lcgal authority with respect 10 RTOx

19.  Order No. 2000, supre noie 2. 3t 31034, Although the decision whether to join an RTO is
Ieh 10 the individual tranmitting utdity. all transmitting wilities are requited 10 make cenain informa-
uonal filings explaining their plans to participate in an RTO or, if they have no such plans. 1o explain
theit reasons {or not doing so.

20. Order No. 2000, supra note 2. 311,171,

21.  Regional Transmission Organizations. 18 C.F.R. § 35.34(c){2) (2000).

22 M. Seeinfra, Pact 4 for & discussion of these rate tezatments.

23, I8CF.R §35.34(e)(1). The burden of development of such r3te treatments cests principally
on the RTO applicants. The Commission is not requited 1o develop raie proposals sua spoaic and ap-
plicants are required 10 include detailed justifications for their rate proposals, including 3 cost-benelin
analysis and an explanation of how the eate treatment will further the purposes of RTOs in genera!
Sec generally 18 C.F.R. 35.34(e).
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rent law, or would it displace or even violate that standard?

Summary of Conclusions. The Article concludes that the Commission
is authorized by the Constitution, the FPA, and its own policy statements
1o change its methods of regulation as needed to close the transmission in-
vestment gap. In doing so, the Commission may modify or even abandon
old methods for the sake of protecting consumers’ present and future in-
terest in a vigorous and reliable transmission grid. Under current law, the
Commission is not required to use a particular formula or method in set-
ting rates. The Commission is, however, required to ensure that returns on
transmission investments are adequate to attract the capital that a trans-
mission provider needs to perform its public duties, including, arguably. a
duty to maintain reliable, high-capacity transmission networks that are
adequate to meet the demands of competitive electricity markets. The
Commission’s reformed policies to achieve these goals would likely with-
stand federal court review, provided they are supported by substantial evi-
dence and coherent justification. Likewise, legislation to channel the
Cornmission’s discretion could be consistent with the just and reasonable
standard.

Summary of Parts. The article proceeds in five parts. Part One, “The
Modern Just & Reasonable Standard: Constitutional Requirements,” ex-
amines the requirements of Hope that the “end result,” not a particular
method, governs the application of the just and reasonable standard.” It
also examines the requirement that the return on a regulated entity’s assets
be sufficient to attract the capital needed for the performance of the en-
tity’s public duties, both present and future. Part One argues that promot-
ing a reliable, high-capacity transmission grid could fall within the category
of a transmission provider's public duties and therefore, rates should en-
able grid expansion accordingly. Part Two, “The Modern Just & Reason-
able Standard: Federal Power Act Text and Legisfative History,” examines
the FPA to determine what guidance, if any, the Act provides the Com-
mission in applying the just and reasonable standard. This Part concludes
that, while there is little in the Act that specifically qualifies the standard
or limits the Commission's discretion, several provisions (particularly un-
der the Energy Policy Act of 1992 (EPAct)) suggest that the Commission
has a statutory responsibility to promote the overall adequacy of transmis-
sion networks. Part Three, “The Modern Just & Reasonable Standard:
Administrative Law Principles,” sets forth the basic requirements of fed-
eral administrative law applicable to transmission ratemaking under the
FPA. It explains that, as a matter of administrative law, the court’s obliga-
tion of review under the just and reasonable standard is strictly limited to a
determination of whether the Commission has engaged in reasoned deci-
sion-making supported by substantial evidence. The Commission is, there-

fore, free to depart from precedent, provided that it acknowledges and
carefully justifies such departure.

. Hope. 320 US at 602 ([t is the rosvht reached not the sncihnd emplined whach iy conund-
g ™).

|
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content, if any, of the just and reasonable standard in light of the Constitu-
tion’s requirements, and to determine the nature and limits of the -Com-
mission’s obligation under the standard. This Part reaches three broad
conclusions: (1) neither the Constitution nor the FPA mandates the use of
a particular method, formula, or set of factors in applying the just and rea-
sonable standard, rather, it is the “end result” that matters; (2) the Com-
mission is required to set rates at levels that accomodate both investor and
consumer interests, sufficient to allow a public utility to perform its “public
duties;” such duties arguably include maintenance and, in some instances,
construction of transmission networks vigorous enough to meet the reli-
ability and capacity demands of consumers in competitive markets; and (3)
the Commission has discretion to take into account, not only the present,
but the future interests of the public, arguably including the public’s inter-

est in the long-term reliability and commercial adequacy of transmission
infrastructure.

(A) No Particular Formula Or Method Required; End Result Test; Zone of
Reasonableness

Under the Fifth Amendment, the government may not take private
property for “public use” without paying “just compensation.™ In the
context of ratemaking by regulatory agencies, at least since the Railroad
Commission Cases,” the Supreme Court has held that in the context of
ratemaking, public utilities have a constitutional right 1o earn a sufficient
return” In other words, the government must allow a regulated industry
to earn a reasonable rate of return on its investment. This is because an
unreasonably low rate would effect an unconstitutional taking of the indus-
try owners’ property without just compensation. As the Supreme Court
explained in Bluefield, “[r]ates which are not sufficient to yield a reason-
able rate of return . . . are unjust, unreasonable, and confiscatory, and their
enforcement deprives the public utility company of its-property in viola-

lile, libeny, or property, without duc process of law. ..."). Although the applicable casclaw tends to
refer to the Filth and Founcenth Amendments as if they both apply 1o the federal government. it
should be noted that, strictly speaking. the Founeenth Amendment applics onfy (o the States and,
therefose, only the Filth Amcndment applies to the rawemaking by lederal agencics. The coastitutional
analysis under both provisions is. however, the same.

35. US.CoONST.amend. V.

36. Railroad Comm'n Cases v. Farmers Loan & Trust Co., 116 U.S. 307 (1886).

37. 4. Seeolso Dugquesne Light Co. v. Barasch, 488 U.S. 209, 307-8 (1939) (“The puiding princi-
ple has been that the Constitution protects public wilities from being limited 10 a charge for their
property serving the public which is 30 'unjust’ 23 to be confiscatocy. ... If the rate does not aflord suf-
ficient compensation, the State has waken the use of utilivy propeny without paying just compensation
and 30 violated the Fifth and Fouricenth Amendmenis.™); FPC v. Natural Gas Pipcline Co. ol Am..JIS
U.S. 575, (1942) (*By long standing usage in the field of rate regulation, the “Jowest reasonahle rate” is
onc which is nol conliscatory in the constitutional sens¢ ™). Covington & Lexingion Turnpike R Co.v.
Sandford, 163 U.S. 578, 597 (1896) (A rate is 100 low il it i3 =30 unjust as tu destroy the value of lihe|
property for all the purpuses for which it was acquired,” and thereby “praciically deprises) the owncr
of propeny without duc prucess ol law.™).

Iy
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result” test'which requires a balancing of investor and consumer interests.”

Hope: End Result Test. It was not until the 1944 case of FPC v. Hope
Natural Gas that the Supreme Court decided to “withhold its legislative
hand” and leave the choice of methods to the regulatory agency.” The
Hope opinion made clear that the NGA does not require the use of a spe-
cific method or formula for calculating a reasonable rate: “Congress. ..
provided no formula by which the ‘just and reasonable’ rate is to be de-
termined. It has not filled the details of the general prescription.”* It fol-
lows that Congress has delegated its legislative authority to the ratemaking
agency to the extent necessary to “fill” such details.”” Accordingly, “the
Commission [is] not bound to the use of any single formula or combination
of formula in determining rates.”™ This is so even if the method used is in-
ternally inconsistent, provided the overall result is just and reasonable: “an
otherwise reasonable rate is not subject to constitutional attack by ques-
tioning the theoretical consistency of the method that produced it.™” The
important thing for constitutional purposes is the result of the rate, not the
underlying method: “it is the result reached not the method employed
which is controlling.”™ Thus, “{t}he fact that the method employed to

50 See, e.p.. Jersey Cent Power & Light Co.v. FERC, 810 F.24 1168, 1181 (D.C. Cir. 1987) (re-
versing Commission order excluding certain plant investment (rom rate base).

51.  ALFRED E. KAnN, THE ECONOMICS OF REGULATIOV 40, n. 45 (quoting “the immonrial
words of Lord Mountararat™),

52 FPCv. Hope.320 US. 591, 600-01 (1944).

53 See. eg..Permisn Basin Area Rate Cases, 390 US. 742,776 (1968) (~[T)he tegistarive discre-
tion implied in the ratc making power necessarily extends 1o the entice legislative process, embracing
the method used in reaching the legistative determination as well as that deterinination itsell.”... It
follows that rate-making agencies are not bound to the service of any single reguistory formula; they
are permnitted, uniess their statulory suthority otherwise plainly indicates. “1o make the pragmatic ad-
justments which may be called (or by particular ciccumnstances.”™). The constitutional aspects of dele-
gation of iegisialive authority to a ratemaking sgency are discussed in Part 3, infra.

54, HMope.320 US. at 602. See also Wisconsin v. FPC, 873 U.S. 294, 309 (1963) {“[T)o dectare
that a particular method of rate regulation is so sanctilied as 1o make it highly unlikely that any other
method could be sustained would be whotly out of keeping with this Court’y consistent and clearly ar-
ticulated approach 10 the question of the Commission’s power to reguiate rates. It has repeatedly buen
stated that no single method necd be (ollowed by the Commission in considering the justness and rea-
sonablencss of rates.™). Grand Council of the Crees {of Quebec) v. FERC. 198 F.)d 950 (D.C. Cir.
2000} (~In interpreting the statutory provision._ ‘just snd reasonable.” the Supreme Court has empha.
sized that ‘the Commission {is] not bound 10 the use of any single formula or combination of formulac
in determining rates.”” (quoting Hope at 602)).

55. Duquesne, 438 U.S. a1 314 (addressing wheiher a rate set by a State public utility commission
was reasonable). Morcover,

The adoption of a single theory of valustion as » titwtional requirement would be incon-
sistent with the view of she Constitution this Court has taken since [Mops) ...
[Clitcumstances may (avor the use of one ratemaking procedure over another. The designa.
tion of » single theory of ratemaking 33 a constitutional requirement would wnnecessatily
foreclose alternatives which could benelit both consumers and investors
Id. 31 316. Duquesne, 438 U.S. a1 314 (citing Wisconsin v. FPC. 373 U.S. 294 (196)) (gas casc holding
that the Commission is not limited o a singlc method in determining the whether 3 1a1c is justand rea-
sonabie)).

$6.  Hope,320US. ar 602 Morcorer, =[i]f the totat effect of the rate order cannot be said to be

unjust and unceasonadle. judicial inquiry .. .is at anend.” /A

1727
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tory and a ceiling above which the rate would be exploitative.” The extent
to which the Commission has discretion to “Jean” in one direction or the
other within the zone is not entirely clear.”

Flexibility to Serve Public Interest. In Duquesne, the Supreme Court
also emphasized the importance of leaving the State or regulatory commis-
sion a free hand to “decide what ratesetting methodology best meets their
needs in balancing the interests of the utility and the public.”® For the
Court to identify a single method as a constitutional requirement “would
unnecessarily foreclose alternatives which could benefit both consumers
and investors.”” Because the reasonable balance of consumers and inves-
tor interests may vary widely according 10 the diversity of circurnstances,
the regulator is free to use whatever method or methods will yield a rea-
sonable result.” The regulator’s duty to balance these interests takes
precedent over any slavish adherence to precedent or traditional method
for its own sake.

Indeed, when the interests of consumers and investors require it, the
ratemaker's methodological discretion is not even limited to the field of
cost-based methods. Although the “no single formula™ doctrine of Hope
arose from debates over historical cost versus present (reproduction) costs,

the principle has been applied in the context of non-cost-based theories as
well, such as market-based rate treatments.”

67.  Sec.e.g.. Jersey Cent. Power & Light Co. v. FERC, 810 F.24 1165. 1177 (D.C. Cir. 1987) (stat-
ing that zone of seasonableness is “bounded a1 one end by the invesior interest against confiscation and
3t the other by the consumer interest against exorbitant rates™) (quoling Washington Gas Light Co. v.
Baker, 185 F.2d 11,15 (D.C. Gir. 1950)); Farmers Union Cent. Exchange, Inc. v. FERC. 7)4 F.20 1486,
1502 (D.C. Cir. 1954) (holding that the FERC may approve rates that (alt within zone of reasonable-
ness where rates are neither “less than compensatory™ nor “excessive™ ). City of Chicsgo v. FPC, 43S
F.2d 731.750-51 (D.C. Cir. 1971) (alfirming that rates must be high enough 10 attract investors but fow
enough to prevent exploitation of consumers). cest. denicd. 405 U S. 1074 (1972).

6S.  The siandards for determining a zon¢ of reasonableness and 3 panicular rate within that
zonc are discussed in subparts (2) and (3) of this Pant.

69. Duquesac Light Co. v. Barasch. 438 U.S. 299, 316 (1989).

70.  /d. As discussed in the remaining subparts of this Part. this point is critical is discussion of
pricing relorm promoic inve nnew issi ity

1. See generolly Peemian Basin Area Rate Cases. 350 US. 737, 790 (1963): ~\We must reiterate
tha! the breadth and compiexity of the Commission’s responsidilities demand that it be given every
reasonable opportunity to formulate methods of regulation approprisie (ot the solution ol its intensely
practical difficullies.™ Abso.

we sec no pbjection Lo its use of 3 variety of regulatory methods. Provided onlv that they 0o

not together produce arbitrary or unreasonable consequences, the Commission mas employ

any ‘formula or combination of formulas’ it withes, and is free 10 make the pragmatic ad-

jusiments which may be calied (or by particular circumstances.”

14. 3t 800 (quoting FPC v. Natura! Gas Pipeline Co. 315 U.S. 575, 586 (1942)).

72 Sec. g Permian, 390 U.S. 747 (1963) (uphoiding a3 just 3nd reasonabdle area rate methodol-
ogy that did not account for costs of individual gas producers). Mobit Ol Coep. v. FPC. 417 U.S. 230,
08 (1974) (noting that, in Peranian, the Commission “had not adhered rigidly to 3 cost-based deiceme.
nation of rates, much less one that based each producer’s rates on his own costs™). Farmers Unior. 733
F.2d 1486. 1503 (D.C. Cir. 1933) ("non-cost factors may legitimale a departuce from 3 rigid cost-based
approach . The mese invocation of 3 non-cost 136107, how ever, ddes AL 3lleriote 3 reviewing court of
its duty e asture itsell that the Conwmission has given reasoned cunsideration 10 each olthe pertinent

1))
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form of marginally higher rates.”” As the court stated in Hope, “the return
to the equity owner should be commensurate with returns on investments
in other enterprises having corresponding risks.”” Indeed, the regulator
should consider the investor's “legitimate concern with the financial integ-
rity of the company whose rates are being regulated.”” The return must
include not only operating costs, but also the capital costs of running a vi-
able business enterprise. Echoing Bluefield, Hope provides additional
guidance on this point: “[The] return . . . should be sufficient to assure con-
fidence in the financial intcgity of the enterprise, so as to maintain its
credit and to attract capital.”™ The Court did not define the term “confi-
dence,” nor did it specify how much capital is enough to “maintain” credit
or to constitute an “attraction” of capital: “From the investor or company
point of view it is important that there be enough revenue not only for op-
erating expenses bult also for the capital costs of the business.”™ To ensure
that sufficient revenue is available to cover capital costs, the rate of return
must be comparable to returns in industries with similar risks: “the return
to the equity owner should be commensurate with returns on investments
in other enterprises having corresponding risks.”

The Court neither imposed nor proposed a method for measuring the
risks faced by “other enterprises,” or for comparing such risks with those
faced by the regulated firm. Nor did the Court specify whether the ficld of
“other enterprises” should be limited to firms in the same industry, e.g.,
electric or gas utilities. or even to regulated industries in general. The
Court did not say that 1;:¢ regulated firm should earn the same returns as,
for example, the manufacturing or financial services industries, or the av-
erage return earned by the Standard & Poors 500 companies. On the
other hand, the Court did not say that they should nor earn the same re-
turns as such industries. The term “corresponding risks™ suggests that the
Commission should compare the regulated firm to other firms that are in
comparable circumstances, e.g., that the Commission should compare
regulated gas firms with other regulated gas firms. However. ths term
should not be read so narrowly. 1t could be read in terms of “quantity” or
level of risk, rather than in term of specific industry characteristics or regu-

77, This is pasticularly the case in the area of transmission eates. where the Lransmission portion
of the raic constitutes 3 relatively small porsion of the overall price for dihivered power. and transmis-
sion itsell constitutes a critical ink in the overall efliciency and proper funclioning of the market. As
Allred Kahn explains. the quality and eeliability of the scrvice provided by a regulated utiluny may just-
fiy marginal increases in rates: ~the nature of our dependence on pubhc wiility services is 1ypically such
that customers m3y correcily be more interested in _ . the reliabiiny . continuity, and salety of the see.
vice than in the price they have 10 pay.” ALFRED E. KAHN, THE ECONOMICS OF REGLLATION:
PRINCIPLES AND INSTITUTIONS 21 (1998).

8. FPC v. Hope. 320 U.S. 591.60) (1949).

. I

80. Hope. IV US. a1 603.

BL.  /d. C"These fconts]include service on the debt and dividends on the stock....7).

8L  Ftlope 320 U.S. 3t 603 (emphasit added). Scc generally A. LAWRENCE KOLBE ET AL, THE
COSTOF CaAriTAL: ESTIMATING THE RATE OF RETURN FOR PLUBLIC UTILITIES §3 (1954).

Iy
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Permian Basin: Assessment of Public Interest. As noted, Bluefield re-
quired that rates be sufficient to allow a utility to discharge its “public du-
ties.” The Commission's duty to donsider public duties is not limited to a
formulaic analysis of costs or expected levels of investment. As the Su-
preme Court stated in Permian Basin, “{tJhe Commission cannot confine
its inquiries either to the computation of costs of service or to conjectures
about the prospective responses of the capital market; it is instead obliged
at each step of its regulatory process to assess the requnrcmems of the
broad public interests entrusted to its protection by Congress.””

In light of the pragmatic nature of the Commission’s mandate, it must
be free 10 use whatever method best ensures the attraction of capital ade-
quate for the discharge of “public duties.” The Commission must also be
free to change its methods to reflect changes in circumstances over time.
As the Court recognized in Bluefield, “{a] rate of return may be reasonable
at one time, and become too high or too low by changes affecting opportu-
mncs for investment, the money market, and business condmons gener-
ally.”®

The importance of this constitutional principle of flexibility in rate-
making cannot be gainsaid, particularly in the context of the transmission
capacity. To the extent that interstate transmission service is an integral
part of electric service, particularly for the purpose of maintaining system
reliability in a cost- cffccuve manner, it is ccrlamly an activity affected with
the public interest.® This is all the more the case in connecnon with grow-
ing compelition in interconnected wholesale markets.” The pubhc s inter-
est in reliable electric service at competitive prices is apparent.” The reli-

able provision of an essential service, however, goes 1o the heart of the

89.  Perminn Basin. 390 U.S. 2t 791,

90.  Blucficld Waterworks & Improvement Co. v. Pub. Serv. Comemn'n of W, Virginia. 202 U.S.
679. 693 (1923) (emphasis added).

91.  Sec. eg.. Otter Tail Power Co. v. United States. 410 US. 366. 375 (1973 (discussing the
siginificance ol transmission as an esseatial (acility for “isolated etectric power systems™): Gainesvilte
Uiils. v. Florida Power Corp., 402 U.S. 515. 519-20 (discussing the role of transmission interconnections
in maintaining system equilibrium, {reeing isolated systems from the “necessity of construcing and
Mainlaining its own equipment”).

92 See. e.g.. Transmission Access Policy Study Group v. FERC, 2000 WL 762706, =5 (D.C. Cir.
2000) (a:knowledging that “[a]s eniry into wholesale power generalion markets increased . . . the abil-
ity of customers to gain access 10 the transmission services nccessary to reach competing suppliers be-
came increasingty imponant.”) (quoting Order No. 838 F.ER.C. STATS. & RECS. § 11.036.213).062).

93.  See. e.g.. Troasmission Access Policy Siedy Group, 2000 WL 762706 at *S {acknowicdying the
FERC's findings regarding the for “access to competinively priced elecsric penesstion™ ond the “suh
stantial benelits™ 10 consumers of lower elecuricity pricings resulting from wholesale conipetition)
{quoting Open Access NOPR FER.C. STATS. & REGS. § 32504, 33.052). The primary consuner
intecest in electric power markets is reliabie. high-quality electric service. In the hgh-tech economy
and inlrastructure of the United States today, this means not only Reeping the lights on, but also
eliminating dsruptions or Nuctuations in the flow of power required 10 keep personal and dusiness
computers. sophisticated healih €are equipment. air and rail traffic control sysiems. and the myriad
other precision, eleciricity-dependent sysienis 3nd technulogics upon which our economy and qur sery

lives depend. See pencrully ALFRED E. KARN, THE ECONOMICS OF REGULATION PRINCIPLES AND
INSTITUTIONS 21 (1993).
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ther Hope nor Bluefield imposed. a specific temporal framework on the
scope of property value, consumer interests, or the performance of public
duties. Indeed, the broad public interest mandate of these cases suggests
that a regulatory commission should take a long view, as well as a broad
view, of a utility’s public duties.

Permian Basin. Subsequent cases suggest that the FERC has a duty to
consider the future, as well as the present interests of the public. In Per-
mian Basin Area Rate Cases,” the Supreme Court summarized the duties
of a reviewing Court in applying the Hope “end result” test, holding that
the court must, among other things, “determine whether the order may
reasonably be expected to maintain financial integrity, attract necessary
capital, and fairly compensate investors for the risks they have assumed,
and yet provide appropriate protection to the relevant public interests, both
existing and foreseeable.”” The Court further held that the FERC must as-
sess the “consequences” of its rate order on the “character and future de-
velopment of the industry.™™

In Permian Basin, the Commission employed an “area™ method of
rate regulation, whereby rates for different geographic areas were set at
different ievels to advance a policy of promotin%increascd exploration and
production of natural gas within certain areas.” The Court made it clear
that the rate need not be based exclusively on costs and rate of return, but
could be used to advance policy goals not directly related to cost.”* The
Commission could, within the zone of reasonableness, “employ price func-
tionally in order to achieve relevant regulatory purposes; it may, in particu-
lar, take fully into account the probable consequences of a given price level
for future programs of exploration and production.”™ The Commission
furthermore linked the need for methodological flexibility 1o the Commis-
sion’s duty to protect consumers, “[t}he Commission’s responsibilities nec-
essarily oblige it to give continuing attention to values that may be re-

flected imperfectly by producers’ costs; a regulatory method that excluded
as immaterial all but current or projected costs could not properly serve
the consumer interests placed under the Commission's protection.”™ If

679,693 (192)).
93.  Peemian Basin Arca Rate Cases, 390 US. 737 (1968).
99.  Id. (emphasis added).

100.  Permian Basin, 390 U.S. st 792.

101, Id. 2t 796-97.

102 Permian Basin, J90 U.S. a1 796-97, 815. See alro Modi! Ol Corp: +. FPC, 417 U.S. 28 (1974)
(upholding Commission area gas rate order and rejecting the argument that 3 “rate must be based en-
tirely on some concept of cost plus a rcasonable rate of returm. We rejecied this argunient in Permian
Basin and we reject it again here. The Commission explicitly based its adJitional ‘non-cost” incentives
on the evidence of a need foc increased supplies.”).

10).  Permian Bosin, 390 US. at 797.

104 /d. 2t 815. {cited in Mobil Oil Corp. v. FPC 417 U.S.283,309-10 (1974)). Similarly,in Mobil
Qi Corp. v. FPC, snother area rate gas case. the Supreme Court hetd that the Commission could use
ares method as an “appropriste mechanism for protecting the public interest.” in view of 3 “s2rivus
and growing domesic gas shortage.” [n view of such shortage. the Court held that it was reasonabiz
for the Commission 1o conclude that area-diflerential rates {as opposed 1o uniloem increase,) were an

| )]
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Commission had nevertheless considered “massive evidence on supply,
demand, and the relationship between the two.”™" On this basis, the Court
found that the “record sufficiently supports the Commission’s conclusion™
that its area rate method would be “more likely to lead to the immediately
increased capital necessary in the face of a crisis.™"

TAPS v. FERC. The recent case of Transmission Access Policy Study
Group v. FERC'™ (hereinafter TAPS) supports the view that the FERC
has an obligation to consider the future public interest in setting rates un-
der sections 205 and 206 of the FPA." In connection with Order No. 888,
the Court applied the just and reasonable standard to the Commission’s
rate determination related to stranded cost recovery. The Commission’s
rate determinations under the Order provided for retail stranded cost re-
covery in situations where State laws did not provide for recovery of such
costs.” The Commission noted in the Order that “(rjecovery of this type
of cost through a transmission rate is obviously not the norm, but is neces-

“sitated by the need to deal with the transition costs associated with this
Rule.”" In this context, the Court noted the *“wide discretion the FPA al-
fords [the] FERC to determine what constitutes ‘just and reasonable rates’
and ‘undue discrimination. ..."™"" The Court also acknowledged the “un-
usual circumstances created by an industry change as fundamental as Or-
der 888's open access requirement.”"” Thus the Court established the
premise that “unusual circumstances” in connection with the establishment
of a new policy warrant the use of novel methods of ratemaking.

Order No. B88 was intended to supply 2 long-term, albeit *structural,”
remedy to a perceived “systemic” problem of discrimination in transmis-
sion access, implicating consumer interests.”"” To the extent that this rate
determination was ancillary to the overall purposes of Order No. 88S, it

1L Id. 21318,

112, Mobil Oil. 417 US. a1 319.20. )

113.  Transmission Access Policy Swudy Group v. FERC, 2000 WL 762706, at *9 (D.C. Gir. June
30. 2000) [hercinafier TAPS)

114, Although the casc addresses issucs of acoess to existing (acilitics rather than cxpansion of
such (acilities. the Court’s d ivn of the C ission’s ratcmaking authority are apposite independ-
ent of questions surrounding the Commission’s authority 10 mandate unhundling and Open ccess vn a
generic basis. Sec infra Part 3 of the snticle fur discussiun of TAPS in the context of Ckevron delvr-
ence.

115, TAPS.2000 WL 762706 at *4y.

16 I at 49 (yuoting Order BXX-A, TH F.E.R.C. STATS. & RECS. § 31.048. a1 30.41%)

117. TAPS at *39.

N8 it

119.  ~The Commission ducided .. . that relying upon voluntary arranpements 3nd [I3se-by-tose
nrucers undee FPA § 211 would not semedy the fundamenially anti-onmpetitive structure of the trans-
mision indusiry. Instead, the Commission cunciuded. such 8 piccemcal approach wauld result in an
incllicient *patchwork’ of transmission systems aativnwide. “The ulimate Joser in such 3 regime i the
consumer.™ Transmission Access Pulicy Swedy Group v. FERC, 2000 WL 762706, at °6 ({D.C. Cir.
Junc 0. 2000) (quaning Notice of Propuscd Rulcmaking. Promoting Wholesale Competition Through
Open Access Non-Discriminatory Transmission Services By Public Ulilities: Revevery of Stranded Costs

By lublic Utilities ond Tronsmitting Utiliies |193X-199% Propused Repe ) IV F.E R.C. STATs & ReCS
q 32514 (1W95).

)27
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FPA Transmission Adequacy Policy. Other sections of the FPA sug-
gest that the Commission has a duty to promote the maintenance and ex-
pansion of vigorous, efficient transmission networks lo support reliability
and commerce. Section 202(a) of the FPA sets forth the purposes of “as-
suring an abundant supply of electric energy throughout the United States
with the greatest possible economy and with re&ard 1o the proper utiliza-
tion and conservation of natural resources....”" Ensuring an “abundant
supply” of electricity with the “greatest possible economy" arguably pre-
supposcs a properly tunctwmn, reliable, high- capamty transmission net-
“ork In addition to its duty to “divide the country” into districts for the

“voluntary interconnection and coordination” of transmission facilities, the
section sets forth a general duty to “promote and encourage such inter-
conncclion and coordination within each such district and between such

districts.”'™ Construction or modification of transmission facilities needed
" to achieve such interconnection and coordination is a highly capital-
intensive enterprise, To the extent that it can, the Commission arguably
has an obligation under section 202(a) to set transmission rates at levels
that are high enough to encourage such construction and modification.

Transmission Rate Standards Under EPAct and FPA Sections 211 and
212. In 1992, Congress passed the Energy Policy Act of 1992 (EPAct),
which, among other things, amended sections 211 and 212 of the FPA to
require the Commission to apply certain standards in setting rates in con-
nection with mandatory transmission orders under section 211 Ssction
212, as amended, requires the Commission to permit a utility, subject to
mandated open access, to recover “all the costs incurred in connection
with the transmission services and necessary associated services, including.
but not limited to, an appropriate share, if any, of legitimate, verifiable and
economic costs, including taking into account any benefits to the transmis-
sion system of providing the transmission service, and the costs of any

(yuinting 15 US.C. § 7170). Specifically. the Court held that the Commission could ese & non-ant-
bascd arca method to encourage gas explorativn and production. 16 U.S.C. § 325h ("The Commissiun
shalt have the power 1o purform any und all acts, and to prescribe, i, make, amend. 3ad rewind
such ordees, rules, and reputatives as it may find nccessary or spproprate 1o €arry out the provicions of
this chapter.™).

127, 16 US.C. § 8223 (198S).

125, To achicye the purpases in section 202(3),

the Commission is empuwinnd and dirceied 1o divide the couniry inte segional distncis by
the voluatary intcrcunncciion and conrdination of fadlitics foe the peacration. lransmision,
and salc of cleatric encrgy, and it may at any time theecaller, upon its own mution 07 upon
application, moke such mudifications thoreol as in its judpment will promote the pubhc inice-
oSt
Id. Thus, it scems qo fllowy that “voluntary interovancciivn and coordmation™ foc the sakc of cnr-
ing an abundant cleciricity supply are in tha public intcrot

129, 16 US.C. § 8245 (1988).

130.  Pub. L. No. 1024436, Titde VI §3 720722 (1992). Scarion 211, av amended. authurizes the
Commission to vrdur, on a casc-br-ciwe hasis, 1eansmitiing wtilities W panids Lpen 3ccomn transmistion
service. Under section 211{a). o vtility or supplicr may may apply w the Commiaden for an urder oo
Quiriag 3 Lransmitting stility “1n provide ransmission scrvices mduding any enlarpement of transmis.
Siun Capacity Pocuvsary b providy such sceviees) dn the applicant. . .7 16 ULS.C 8 K2310) (19N3)

17?
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requirements of full cost recovery for expanded transmission should apply
to all transmission rates set by the Commission, not just to rates set as a re-
sult of a section 212 interconnection order.'”” The legislative history also
suggests that the pricing requirements of section 212 should apply in any
instance in which the FERC orders transmission services under section 203
or section 205 for whatever reason.”™ Subsequently, in Order No. 888, the
Commission did precisely that-relying in part on sections 205, 211, and 212,
it ordered open access to transmission service by generic rule.” Thus, con-
sistent with the legislative history, the pricing standards set forth in section
212(a) arguably should apply to all rates set in connection with transmis-
sion services provided pursuant to Order No, 888. In other words, to the
extent that these sections apply to rate orders under sections 205 and 206,
the Commission is arguably required to take transmission expansion costs
.into account in determining all rates."®
(3) Transmission Expansion Policy. At a minimum, the transmission
cost language of section 212 indicates a policy concern for adequacy of
transmission facilities to support wholesale competition. In particular, the
requirement that rates permit recovery of costs for “enlargement” of
transmission facilities supports such a policy. Also, the requirement that
rates promote ‘“‘economically efficient” transmission suggests a policy in
favor of transmission networks of optimal capacity to handle the demands
of competitive electricity markets.
This Part showed that the FPA prescribes no particular requirements
for applying the just and reasonable standard, but it provides additional
support for the view that the Commission has legal authority to set rates

at levels sufficient to promote investment in transmission infrastructure for
the future needs of consumers.

137.  Seealso 138 CONG. REC. S17.61) (daily ed. Ocl. 8, 1992) (statement of Scna Johnston). Sena-
tor Johnston, Chairman of the Committee on Energy and Natural Resources. engaged Scnator Wallop
in 3 colloquy. in which Senator Wallop asked: “Do the pricing provisions of new FPA section 212(3)
apply oniy to FERC-ordered transmission pursuant 1o section 211, or do they also apply 10 the pricing
of transmission pursuant 10 other suthorities under the FPA?™ Johnsion replied: | se¢ no reason why
these new pricing principies should not be applied by the FERC to other transmission orders. 1t would
make good policy sense to do 30.” Id See also Joshua Z. Rokach, Trensmission Pricing Under the Fed-
eral Power Aci: Applying ¢ Morket Screen, 14 ENERGY LJ. 95. 96 (1993).
138 Secalso 138 CONG. REC. $17.566. S17.619 (daily ed. Oct. 8, 1992) (statement of Sea. Wallop).
Senator Wallop observed:
L1}f for some reason not based on this legistation the FERC concludes that it has a legitimate
ctaim of authority 1o require transmission services undes seciion 203 or section 203 (which |
do not believe they do). the FERC should sdopt the pricing eriteria and standards included 1n
amended FPA sections 211 and section 212 because they provide the clear inient of Congreys
with regard 10 any non-voluntary transmission services.

1.

1J9.  Secolso Ocder Nu. 838, F.LER.C.STATS & REGS. § 31.036 (1996).

140.  Sce discussion infra Part 4 of this article where the Commission adopted this interpretation of
section 212(3) in its 1993 Transmission Pricing Policy Statemaent.

12,
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“(i]udges are not experts in the field. .. " Ratemaking is a specialized
task involving analysis of enormous quantities of data using a variety of
technical economic and financial concepts. The sheer practical burden of
reviewing each “subordinate element” of an ROE formula or rate base ac-
counting scheme seemed to be a major factor in the Court’s “retreat” from
“method” review.'*

The second reason for the Court’s deference is the constitutional prin-
ciple of the separation of powers. Under Articles I and 111, legislative
power belongs to Congress; the judiciary, by contrast, is authorized only to
“say what the law is,” not to make the law."” Ratemaking is essentially a
legislative enterprise involving legistative-style factfinding (involving
enormous quantities of data) and the characteristically legislative task of
balancing multiple, competing policy considerations and political factions.
Thus, the methodological elements of ratemaking are not only beyond the
Court’s technical compeience, but also beyond the Court’s constitutional
authority."® Thus, under Chevron, when 2 statutory term is broad or un-
clear, the courts generally defer to the agency’s expertise in exercising its
delegated authority.'”

It could be objected that substantive judicial review is necessary to
prevent the politics of a particular President’s administration from unduly
influencing an agency's regulatory policy. According to Chevron, how-
ever, “an agency to which Congress has delegated policy-making responsi-

145.  Chevron v. Natural Resources Defense Council, 467 U.S. 837,565 (1934).

146.  See also Richard J. Pierce. Jr. Public Uiility Regulatory Takings: Should the Judiciary At
tempi 1o Police the Political Instittions?. 77 Geo. L., 2031 (discussing institutional limits of the courts
toengage in substantive review of ratemaking decisions of regulatory commissions).

147, Marbury v. Madison. 1| Ceanch 137. 177 (1803). Sec atso U.S. ConsT.. art. | (All legislatise
power hercin geamied shall be vested in Congress of the United States...."): LS. CONST. ant 118
("The Judicial Power of the United States shall be vested in a Supreme Court. and in such inferior
courts as the Congress may from time to time ordain and establish. ™).

143.  Sce alio Chevron, 467 US. ar 865 (Obscrving that judges “are not pan of either political
branch of the Government™ and must not substitule their “personal policy preferences™ lor the deter-
minations of the reguliory agency). '

149.  In Chevron, the Supreme Court addressed a challenge to the Reagan Administration EPAs
interpretation of the term “stationary source™ in the Clean Air Act Amendmens of 1977, /4. a1 §40.
The Act required a rigorous permitting process for each new “stationary source™ of cestain poliviants.
Chevron, 467 U.S. 21 840. The EPA reasoned that alt pollution-emitting devices within the same indus-
trial {acifity could qualily as a single stationary source. Al ot 840-42. The petitioners argued that the
purposes of the Cican Air Act would be beiter served by requiring that each single device be subject 1o
the permitting regime. Chevron. 467 U.S. 31 859-66. In other words, the petitioners ellectively asked
the Court 1o hold that the EPA had failed to choosc the best policy 10 advance the purposes of the Act.
The Court sefused 10 substitute.its judgment for 1hat of the agency on constitutional grounds:

When 3 challenge 10 an agency construction of 3 Rawior) provision. fairly conceptualized.
really cenices on the wisdom of the agency’s pohcy. rather than whether it is a reasonahie
choice within 3 gap left open by Congreas, the challenge must (ail. In such a case. feders!
judges - who have no constituency - have 3 duty 10 respect legitimate policy choices made by
thuse who do. The responsibilities for assessing the wisdom of such poliey choices and resoi -
ing the struggle between competing vicws of the public interest are not judicial ones: “Our
Constitutivn vests such responsibititics in the political branches."...
L1 31 866.

V127
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court has no authority to “substitute its [policyL judgment for that of the
agency.” Rather, the court need only ensure that the policy choice is co-
herently presented and justified by the facts, and that the agency has not
failed to consider relevant factors in the rulemaking record.™ In general,
this standard is “highly deferential” to the FERC.'""

In TAPS, the D.C. Circuit applied the arbitrary and capricious stan-
dard to the Commission's variable treatment of stranded costs in rate de-
terminations under Order No. 888.'" Certain petitioners claimed that the
FERC acted arbitrarily and capriciously in determining that just and rea-
sonable transmission rates include “retail stranded cost recovery in some
circumstances but not others.™"* Specifically, they noted that rates must be
just and reasonable and not unduly discriminatory. Therefore, they ar-
gued, by approving different transmission rates (some including stranded
costs and others not including such costs), the Commission acted arbitrar-
ily and capriciously. In response, the court stated that those petitioners
“ignore the wide discretion the FPA affords FERC to determine what con-
stitutes ‘just and reasonable rates’ and ‘undue discrimination,’ as well as
the unusual circumstances created by an industry change as fundamental
as Order 888's open access requirement.”'* The court held that the mere
fact that some transmission rates include stranded costs, while others do
not, does not by itself make the rate determination arbitrary and capri-
cious. Rather, the court added, “petitioners must show that there is no
reason for the difference.... We think [the] FERC has provided a con-
vincing explanation for the difference.”"”

Typically, a rate determination fails the arbitrary and capricious test
only if the Commission fails to provide a coherent, or at least somewhat
thorough, explanation. In North Carolina Ulilities v. FERC," for example,
the court held that the Commission’s use of a novel “hypothetical capital
structure” used to calculate ROE, and its decision to allow the company a
rate of return at the high end of the zone of reasonpbleness, were arbitrary
and capricious."” The Commission provided “no explanation” of why its

161.  Overion Park 401 US. at 416,

161 See, eg., Jersey Cent. Power & Light Co. v. FERC, 810 F2¢ 1168 (D.C. Cir. 1937)
{"whecre. .. the Commission has reached its delermination by flatly relusing Lo eoasider 3 {actor w0
which it is undeniably required 1o give sume weight, its decision cannot stand.™) (citing Overion Park.
401 U.S. u1416).

163.  See olso Indiana Municipal Power Agency v. FERC, 36 F.3d 247 (D.C. Cir. 283). uphulding
the Commission finding that cva! supply prices alicgedly including 3 premium passed on W whalesale
eleciricity tustomers were nul uajust oc uarcasunable undet the FPA. In Jadiang. the coun observed
that, “*[djecause “issucs of raic design are fairly technical and, insofar as they are not iechnical, involve
policy judgments that lie at the eore of the regulatory mission,” vur sevicw ol whether 3 particular rats
design is ‘just and rcasonablc’ is highly delerential.™ £d. 3t 252 (citativns vmiticd)

163. TAPS v. FERC, 2000 WL 761706, at *9 (D.C. Gir. Junc 30, 2000)

165.  fd. at =43,
166.  TAPS, 2000 WL 762706 ar *4.
167. Id.

16%.  Nosh Carvlina Utils. v. FERC, 42 F.3J 659 (D.C. Cir. 1994).
169, id. a1 BA).

| Y)
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would have been appropriate to have a higher return.' The court found.
however, that the Commission had failed to consider 2 change of circum-
stances, which no longer justified a return at.the same level.” Presumably
this reasoning would apply in the reverse scenario. If circumstances were
to change such that a higher (rather than a lower) return were justified, it
would be arbitrary for the Commission to adhere to obsolete, counterfac-
tual zones of reasonableness. This principle could be applied in the con-
text of the transmission investment gap, in which new risks facing the
transmission industry may justify an upward adjustment of the zone of rea-
sonableness for transmission rates.

Substiantial Evidence Review. Although the arbitrary and capricious
standard may seem rather undemanding, the courts have made clear that
“[o}ur review is not, however, an empty gesture: the Commission must be
able to demonstrate that it has ‘made a reasoned decision based upon sub-
stanltial evidence in the record.”'™ Section 706(2)(E) of the APA, pro-
vides that the reviewing court shall set aside an agency action that it finds
to be “unsupported by substantial evidence™ contained in the “whole re-
cord.”™ This evidence, however, need not constitute a preponderance of
the evidence, instead, it need only be such evidence as ““a reasonable mind
might accept as adequate (o support a conclusion.”™ Nor must the evi-
dence establish that each element of the Commission’s method or calcula-
tion was fully persuasive, so long as the end result is just and reasonable.”
Moreover, the Commission need not use what the court might regard as
the “best” method or even the method that produces the most favorable
end result, so long as the end result, whatever it may be, appears 10 be rea-
sonably articulated and supported by substantial evidence.™ As the court
stated in Alabama Power Co. v. FERC,” “[s]o long as its decision is

176, Town of Norwood. 80 F.JJ 526. .
177, id.

173.  Northem Siates Power Co. v. FERC, 30 F3d 177 (D.C. Cir. 1994) (upholding FERC order
fejecting rates that would “vary with the direction of the transmission from or across Northern States’
controf area”™) (quoting Town of Norwoodl, B0 F.3d at 22).

179. 5 0V.5.C.§706.

180. Consolidated Edison Co.v. NLRB.305 U.S. 197,229 (1933).

181.  According to the Supreme Court in Permian Basin. “We are not obliged to examine each
dewdil of the Commission’s decision: if the *total effect of the rate order cannot be $3id 10 be vajust and
unreasonable, judicial inquiry under the Actis at an end.”™ Permian Basin Area Rate Cases. 390 U.S.
747 (1963). So Jong as the rate is within the “zune of reasonableness.” the Count {achs authority 10
overtumn it. Id. (“Moreover. this Count has ofien acknowledged that the Commission is not required
by the Constitution or the Naiural Gas Act to adop: as just and reasonable any particutar rate level,
rather, courts are without authority to sci aside any rate selected by the Commission which is within a
*zonc of rcasonableness.””).

182 Ser. eg.. Pudlic Serv. Co. of New Mexico. v. FERC, E32 F.2¢ 1201 (10th Cir. 1957) ("The
C ission’s pr nents in [the arca of ROE] are admitedly not uniform. ... However, we
need not enter this morass for it it not our prerogive 1o require the Commission 10 use what we per-
ceive 10 be the “besi” methodology. We are 10 ensure only that the methodology employed was 1ca-
sonablc and produced reasonable 13tes.”).

18).  Alabama Power Co.v. FERC.99) F.2¢ 1357, 1359 (D.C. Cir. 199)) (holding that a single sys-
tem-wide IraNSMission £a1e DIscy UPON an Iverage 3) Hem Lranmitsion €ostis just and reasoridic).

Iy
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The D.C. Circuit has applied this principle in cases involving the FERC's
rate determinations. For example, in Boston Edison Co. v. FERC,™ the
court found that “the law simply requires a commission, wishing to depart
from a prior rule or prior precedent, to focus on the departure, to decide to
change, and to explain why it has done s0.”™ Likewise, in Tennessee Gas
Pipeline Co. v. FERC," the court emphasized that the Commission is “free
to adopt a2 minority position in the financial and economic communities,”
such as an unconventional variant of the DCF method."™ “But it must say
so, and, if the rejection is inconsistent with prior decisions, explain the
change,” the court added. In this case, the Commission had rejected the
“efficient market theory,” an element of a particular DCF method. appar-
ently without providing adequate justification for the departure.'” The
court noted that the Commission “appears quite wedded 10 DCF analysis
and to efficient market theory as its theoretical mainstay....”"™ This case
highlights the Commission’s obligation, particularly in the ROE contexi, to
provide thorough justification for any departure from conventional DCF
praclice.

Conclusion 1o Part 3. This Part showed that the courts’ review of rate
determinations is highly deferential, particularly regarding matters of
method and detail. The Commission must nevertheless support its rate de-
terminations under the just and reasonable standard with carefully rea-
soned arguments and substantial evidence. The Commission is free to
change is policies to reflect new conditions, but must take particular care
to justify such departures from precedent. The next Part discusses particu-

lar areas in which the Commission has proposed to reform its ratemaking
policies.

PART 4. FERC PRICING POLICIES THROUGH ORDER NO. 2000

The preceding parts of this article examined the legal boundaries of
transmission ratemaking from the standpoint of constitutional, statutory.
and administrative law doctrines. An examination of the Commission’s
own application of these doctrines in its ratemaking decisions and policy
statements further iltustrates the breadth of the Commission’s discretion

191. Boston Edison Co. v. FERC, 833 F.2d 962 (151 Cir. 1959) (upholding FERC's adjustmeni ol a
utility’s eate of return 10 take into account gencral decline in interest eates).

192 4. a1 966 (citing Aichison). See olso Northern California Power Agency v, FERC. 37 F.34
1517, 1522 (D.C. Cir. 1994) {Holding that the FERC order appiving 3 cectain uniformn discount rate w3s
consistem with reasoning of prior order, but noting that ~[ijtis truc that an ageney acts arbitzarily when
it depans from its precedent without giving any pood reason.™). Bur sce Environmental Action v
FERC. 996 F.2d 301, 411 (D.C. Gir. 1993) (Noting that, when prior decisions are “readihy distinguish-
able,” the Commission “may distinguish precedent simply by emphasizing the imporiance of considera-
tions not previously contemplated, and that in 30 duing it need ROt refer 1O the cases being distin-
guished by name.”).

19). Tennessee Cas Pipeline Co. v. FERC. 926 F.20 1206 (D.C. Cir. 1991)

194, Ad.an 1210

195.  Tennessee Gas Pipeline. 926 F.24 3t 1211,

19%. /d.

) s/
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127

priately compensates transmission owners and creates adequate incentives
for system expansion when such expansion is efficient.”"

Order No. 2000. More recently, the Commission has addressed the
need for incentive regulation to promote transmission expansion in con-
nection with RTO formation. In Order No. 2000, the Commission ac-
knowledged that transmission pricing reform is necessary as a result of in-
dustry restructuring, and that adjustments must be made to compensate for
the special risks inherent in RTO participation that may discourage the
voluntary formation of RTOs. Order No. 2000 states that “transmission
pricing reform is needed as a result of the rapid restructuring of the indus-
try that is underway, particularly with respect to changes in the ownership
and control of transmission assets, and changes in the lransmrssxon services
being provided in competitive generating markets.”>™ The Commission
concluded that, “{a]s a result of these changes.. . {it] needs to mitigate
various ‘disincentives’ that may y prevent transmission owners {rom effi-
ciently operating their systems."™ Moreover, RTO participants “should
be accorded transmission pricing that reflects the financial risks of turning
facilities over to an RTO 2nd that reflects other changes in the structure of
the industry.™ The Commission also ackno“ledged the concerns of
commenters who beheve that investment in transmission is inadequate 1o
support competition.”

As noted, the regulatory text of Order No. 2000 specifically enumer-
ates eight types of “innovative” or incentive rate treaiments the Commis-

199.  TPPS.supra natc 193, a1 31,149,
200. Order No. 2000, supro note 2,0t 31,191,
201. /4. For example:

Commenters ciie to chz potential that ransmission owners will cam fower ceturns for provid-
ing unbundled ir ion service than they carned for prosiding bundizd service. cven
though risks associated with transmission ownership have increased.. .. One source {of in-
creased risk) is the potemiial for bypass of transmission assets due 1o dimibulcd generation
and the phasing out of older generators from service. Other sources are direct)y relaied 1o
RTO formati For example, some asser( that stand-alone transmission com-
panies (e.g.. transcos) are riskier because they have a lesy-divensificd portlolio of assets than a
vertically integrated utility. Other commenters argue that participation in an 1SO is inher
ently riskier. suggesting that increased risk comes from ownership of lransmission asseis that
are ceded for purposes of operational control to another. non-affiliated entity.
Order No. 2000. supro note 2,21 31,191,
202 M. et
203. Order No. 2000 states:

Other commeniers argue that a recvaluation of transmission pricing is needed decause it is
absolutely eritical that the transmission grid support comprlitive generating markets. snd the
only way that the Commission can ensure this wilt happen is to pursue pricing policies that
encourage it Some commenters suggest that because the contribution of transmission to total
costs of encrgy is relatively small, overinvestment in transmission will not significantiy aflect
delivered clectricity prices. Further, the Commission should be mauch more concemed about
underinvestment. Aot overinvestment, in the transmission grid. Stated ancther w3y, aa efli.
cient transnussion grid is 3 prerequisite 10 achieving competive generating markets ...
(TR IR R
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DCF methodology, we therefore assume that it is free to do s0.™"

The court noted, however, that the Commission “appears quite wedded to
DCF analysis and to efficient market theory as its theoretical main-
stay...."" Accordingly, as a matter of administrative law, the Commis-

sion would be required to acknowledge a rejection of the DCF and “ex-
plain the change ™"

American Electric Power. A recent initial decision by a FERC ALJ
acknowledged the fact that the FERC is not constitutionally bound to use
a particular method for calculating the ROE. In American Electric Power
Co., Central and South West Corp.!™ the ALY observed that “[a]pplying
the [Bluefield and Hope] standards requires the analysis of all available
data. Thus, rather than rely on a single methodology, {a witness for the
applicant] considered several methods of determining the cost of common
equity.™" Significantly, the ALJ rejected the “conventional” DCF meth-
odology, at least as applied to the facts of this case, stating that it was
based on “unrealistic assumptions” which produced ROEs so low (5.65%
and 6.44%, respectively, for AEP and CSW) “as to conclusively demon-
strate its invalidity.”™ Instead, the ALJ accepted the utilities’ alternative
methodologies that produced a composite ROE of 11.75% for the merged
company.!” Although the alternative methods were “modifications 10
[the] conventional DCF methodology,” the case nevertheless illustrated
the need to assess “all available data” and the fact that no specilic method
is required.™

Southern California Edison. Despite its acknowledged legal discre-
tion, the Commission’s trial staff, ALJs, and, to an extent, the Commission
itself have tended to adhere 10 DCF methods.™ The 1999 Southern Cali-
fornia Edison (SoCal Ed or Edison) proceeding’™ provides a good illustra-
tion of both the Commission's flexibility and its “conservative™ tendencies
on the controversial issue of ROE calculations. In this case. the ALJ is-
sued an initial decision (1D) recommending a rate of return on equity of
9.68% for Edison’s transmission assels, approximately two percentage
points below the return Edison previously received on these same assets
from the State of California™ The ALJ also would have denied Edison

the right to recover about $20 million annually in overhead costs that state

(Y]

211.  Tennessee Gas Pipeline Co., 926 F20 3t 1210,

2 .

213.  Tennessee Gas Pipeline Co., 926 F.2d a1 1211, See also supru Pan J for discussion of admims-
trative law requirements (or actions inconsistent with Commission preccdent.

213, American Elec. Power Co..89 F.E.R.C.§ 61.007 (1999) (initia! decision).

215 M

216. BIF.E.R.C.§63.007.

7. M.

218. & F.E.R.C.963.007.

219, See. eg.. discussion of Tennessee Gas Pipeling Co. v. FERC supne at notzs 211 and 212 and
accompanying text.

220 Sowhen Colifornia Ldison Co. 86 F.E.R.C.§ 63014 {1999) finitin) ducision).
220 ML
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“does not signal an abandonment of DCF methods for determining the
ROE under the just and reasonable standard. Indeed, the Commission
emphasized the hoary status of the “standard” constant growth method.
The Commission nevertheless acknowledged that *[sJhould circumstances
in the industry change, in the future, we will reevaluate our methodology,
as necessary.”™

The more significant aspect of the Commission's decision was its con-
sideration of risk in choosing an ROE level within the zone of reasonable-
ness established by the constant growth DCF method it employed. Al-
though the Commission regarded much of the evidence presented on risk
as “disputed” or “speculative,” it nevertheless acknowledged that the risks
faced by Edison were higher than those in the proxy group of companies
used in the Commission’s DCF analysis.™ Because the proxy companies
were otherwise comparable but had not transferred their transmission as-
sets to an ISO, the Commission adjusted Edison's rate upward within the
zone of reasonableness established on the basis of the constant growth
DCF calculation.”” '

Order No. 2000. In Order No. 2000, the Commission acknowledged
that traditional methods of calculating the ROE may no longer be ade-
quate: “We ... recognize that historical data typically used to evaluate
ROEs may not be reliable since it reflects a different industry structure
from the one that exists recently.”™ The Commission further acknowl-
edged that “new approaches” to the ROE calculation are warranted.™
The regulatory text of the Order requires the Commission to consider
rates of return that are *(a) formulary: (b) consider risk premiums and ac-
count for demonstrated adjustments in risk; or (¢} do not vary with capital

2

structure. .. "™

Formula Rates. A formula rate would “decouple a transmission
owner's earnings from its own equity valuation, and would tie it more to
external standards such as industry-wide performance.”™" This approach
would be “consistent with the benchmarking that may occur under
PBR."™ As discussed below, PBR-type “benchmarking™ is consistent with
the just and reasonable standard, provided that the end result is reason-
able. Also, as discussed, the just and reasonablis standard does not require
the Commission to use a particular method or formula: a formula rate pro-
posed by an RTO applicant would thus be permissible, provided that the

23t 4 3161268,

232. RNF.ER.C 36107021 6).261.

233 N

234 Onker Nu. 2000, supre nuic 2. 31 3195,

235.  fd. The Order apparently would aot, however, by used 3¢ 3 =vehitle for penersc relorm of
the current discountod cash flow methad for calculating roturn™ Jinhus 2. Rokach, Seed-Alone
Transmission: RTOs én the New Ailfivssium, 39 {Nw. 2) INERASTRUCTURE {ABA Scction of Pubbic Uiil-
iy, Communications, and Transpurtation Law) (Winter 2000).

6. ISCF.R.§ISISON

237, Order No. 2000, sepra note 2,31 31,190

23N M

177
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tion 212(a), as summarized in the TPPS, requires transmission rates to
permit the recovery of all “legitimate, verifiable and economic costs, in-
cluding taking into account any benefits to the transmission system of pro-
vndmg the transmission service, and the costs of any enlargement of trans-
mission facilities. . . ™"

Incremental Pricing. Tradmonally, the cost basis for transmission
rates consisted of the “rolied-in embedded cost” of the transmission facili-
ties on a non-distance-sensitive or “postage stamp” basxs mcludmo the
costs of new facilities or improvements to existing facilities.™ As the 1994
TPPS notes, the Commission began in the early 1990s to “address the in-
dustry’s changmg needs by modifying its historical transmission pricing
policy. . Specifically, the Commission began to permit certain types
of “incremental” cost pricing, whereby utilities were allowed to charge
transmission-only customers either the embedded costs for the entire sys-
tem, inciuding improvements, or incremental expansion costs, but not
both. This has been called “or” pricing or Northeasr Utilities Pncmg refer-
ring 10 the Commission decision that established this policy.”

In 1994, the TPPS declared that “the Commission is prepared to move
beyond ‘or’ pricing to consider other pricing alternatives.”™" For example,
the Commission expressed willingness to consider including “various com-
binations” of the following pricing approaches: “(1) 2 traditional contract
path approach or a ﬂow'bascd approach; (2) costs aggregated at the utility
level, at a zonal level, or at the line-by-line level; and (3) various cost con-
cepts for rate design, such as embedded cost, ‘or’ cost, incremental cost, or
short-run marginal cost.”™ The TPPS also expresses openness to certain
methods that would “exceed the traditional revenue requirement,” such as
*[r)eplacement cost methods™ and “long-run marginal cost methods.”™

The TPPS emphasized, however, that * ‘[n]ot all of these possible com-
binations, however, would necessarily satisfy our prmcuples ¥ Specifi-
cally, the Commission named “poslag:. stamp ‘and’ pricing” as an example
of an “unacceptable™ pricing method.” “And” pricing means setting rates
that compensate a transmission provider for both the costs of existing fa-
cilitics (embedded average costs) and the additional costs of cxpansion
(incremental cost), for the use of a given facility by a transmission-only

Blitey, Appendiz B. § 11, Dec. 23, 1999. Curiously. however, Chairman Hoecker did not express sup-
port {or the proposed section 217: instead he recommended deleting the pricing reform prosvision from
the bill “to 3void confusion and unnecessary livigation.” /4.

247.  TPPS. supra note 198, at 21,140,

238 143131137,

249, TPPS.supronote 198,21 31,137,

230 14 8131139 (citing Northeast Utils. Serv. Co.. 33 F.ER.C. 1 61.070).

251. TPPS supronote 198 0t 31,338

252 K 211045,

253. TPPS.supranoic 193, a¢ 31,147,

284, e VNS,

235, TPPS. supro note 193 2131 146,

122
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would not necessarily be an unjust end result. On the contrary, the fact
that transmission customers must pay both the incremental cost of new
construction and a share of embedded costs arguably does not necessarily
run afoul of the just and reasonable standard, for three reasons. First, the
transmission-only customers are both the occasion for the new construc-
tion (and should, therefore, be responsible for incremental costs), and are
users of the existing system (and should pay for a pro rata share of such
use). Second, the method may be a superior approach to ensuring that
transmitting utilities are justly compensated for their opportunity costs
when lines are congested and encouraging the expansion of lransmxss:on
facilities while such congestion remains an obstacle to system efficiency.™

Third, as TAPS makcs clear, there is nothing inherently unjust or un-
reasonable in charging different rates for dnffcrent categories of customers,
provided an adequate policy rationale exists.® In TAPS, certain petition-
ers claimed that the FERC acted arbitrarily and capriciously by “determin-
ing that Just and reasonable transmission rates mclude retail stranded cost
recovery in some circumstances but not others."™ The court rejected this
argument, citing the broad discretion of the Commission to fashion rates
that reasonably serve its policy objectives. “In making this argument, the
[petitioners] i ignore the wide discretion the FPA affords [the] FERC to de-
termine what constitute ‘just and reasonable rates’ and ‘undue discrimina-
tion,' as well as the unusual circumstances created by an mdusxry change as
fundamental as Order [No.) B88's open access requirement. * Further-
more, “{jJust because some transmission rates include retail stranded costs
while others does not alone make Order [No ) 888 arbitrary and capncnous
rather, petitioners musi show that there is no reason for the difference.”
Similarly, under Order No. 2000, the Commission would include incre-
mental costs in some rates, but not others. This distinction, provided it is
Slé;l)pgslcd with reasoned justification, would not be unjust or unreason-
a

In addition to “and” pricing, Order No. 2000 lists two other novel rate
treatments related to cost calculation: (1) * [n]on -traditional depreciation
schedules for new transmission investment;™" and (2) “[t}ransmission
rates based on levelized recovery of capital costs.”

Non-Traditional Depreciation Schedules. Specifically, the Commis-
sion is willing to consider accelerated depreciation as a means of recover-

264, Sce geaerally id. 31 31.14) {discussing oppurtunity costs when bnes are congested).

265. TAPS v. FERC, 2000 WL 762706 (D.C. Cur. 2000).

266.  Jd. 3138,

267. TAPS, 2000 WL 762706 3t *49.

265.  [d. (citing AGD. 824 F.2d 31 1009).

269.  As noted, a rate treatment liled by an RTO applicant must intlude 3 detailed cxplanation of

why the trcatment is just and reasonabiv. Such explanation woukl a3sist the Commission in articulating
a reasoned justification for its rate order.

270. 1S CF.R. $I5.Me) )i
M.

Y2
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regulation in that it... divorce[s] rates from the underlying cost-of-
service.”’® Incentive regulation is consistent with the Commission's au-
thority under the FPA, provided the end result is “just and reasonable.”
As the Commission stated *[iJncentive ratemaking is consistent with our
general ratemaking authority. The Commission is not required to follow
any specific type of ratemaking formula and is not limited to designing
rates based upon traditional cost-of-service ratemaking under either the
Natural Gas Act (NGA) or the Federal Power Act (FPA)."™ In the same
policy statement, the Commission recognized the benefits of incentive
regulation: “[i}n order to enhance productive efficiency in non-competitive
markets, the Commission will allow utilities to propose incentive rate
mechanisms as alternatives to traditional cost-of-service regulation. Such
proposals shouid result in lower rates to consumers, and provide utilities
the opportunity to earn higher returns.™™ The Commission cited numer-
ous n:‘tural gas cases in support of its authority to implement incentive
rates.

Subsequently, in the TPPS, the Commission acknowledged that “the
electric utility industry is continuing to evolve and we must ensure that our
policies do not impede the continued development of competitive bulk
power markets, or the development of new market structures and trans-
mission arrangements.”™ It also expressed openness to “consider pricing
proposals necessary to accommodate such developments,” noting that
“{sJome of the proposals discussed in this proceeding may exceed the tradi-
tional embedded cost revenue requirement.”™

Order No. 2000. In Order No. 2000, the Commission recapitulated its
previous statements of support for incentive pricing: “the Commission has
been reccptive 1o PBR proposals, at least since issuance of the Policy

12,

280 Incentive Ratemaking for Inucrsiare Nawwral Gas Dipelines” Oil Pipelines. ond Electric Uiiliries.
61 FER.C 161,168.61.588 (1992).

WL As the Court ohscrved in Pesrmion Basin, “a repulauwy methad that cacluded a8 immatenial
2l but current or projecied eusts could not properdy serve the eunsumer interests placed under thy
Commission’s proteciion.” Peemian Basin Atca Rate Cascs. 390 U.S. 747, RIS (1964). See ofso supra
Par1 ] discussion of Permian Basin 3nd non-cost factors in Part 1.

282, 61 FER.C § 61,163, a1 61,593,

). Id. 2161587,

284, “Thaese cases aflirm that the Commission is not required 1o follow any spucific type of rate-
making formula and is not limited 1o designing rates for the uiilitics it regulates based on traditonal
cust-ol-scrvice ratemaking. The Commizsion is frec 10 set fates to provide incentives so long as there is

. 3 corsclation between the incestive and the rusult induced.™ 61 F.LER.C. Y 61,163, a1 61 894, (citing,
¢.g.. Public Scev. Cumm’n, Staic of N.Y. v, FPC, 437 F.2d 1043 (D.C. Cir. 197)); City of Charlottesvilic
v. FERC, 661 F2U WS, 949 (D.C. Cir. 1981) (*The Natueal Gas Act fails wo proscrity specilic standards
for ratcmakcers o follow.”): Farmer’s Unioa Cent. Exchunge Co. v. FERC, 734 F.24 1434 {D.C Cir-
cuit), ceri. denied sub mom. 469 ULS. 1033 (1932) (staring that “changing characieristicy of tepuiated
industrics may justify the sgency’s ducision tu take a ncw appeuach to the determination of just and

reasonabic rawcs . .. [and that) aon.cost facters may lepitimize departure from a rigid cost-based ap-
proachT))

235.  TPPS. supro nute 1VS, 31 31,147,
WL U,
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rates are essentially a form of cost-based ratemaking.™ Although the in-
centive lies partly in the opportunity to trim costs below the initial cost
baseline, and thus widen profit margins, the incentive rate nevertheless
presupposes a traditional cost baseline. Under incentive plans, the utility
remains subject to Commission rate determinations, albeit under terms al-
lowing greater flexibility. Under negotiated or market based rate plans, by
contrast, the regulator must (within limits) withdraw from rate review, al-
lowing the market or at least arms-length transactions between certain
qualified parties to dictate the price of the utility’s service.

As competition has developed in the wholesale power markets, the
Commission has begun to accept rates that are negotiated between the
parties without using the selier’s cost basis as a requnrcd baseline. These
rates apply only to who\esa\e electric power transactions, not o transmis-
sion services. It has been the conventional wisdom that transmission is a

“natural monopoly,” and that market-based transmission rates would
therefore not be possible under the just and reasonable standard.™ Ac-
cordingly, the Commission has not approved market based rates for
transmission services on interconnected alternating current (AC) grids.™
The Commission has nevertheless recognized the possibility of market-
based rates for transmission services on interconnected facilities in the fu-
ture. The TPPS addresses this issue as follows, “{t}he electric utility indus-
try of today is very different from the electric utility industry that existed
only [twenty] years ago and even five years ago. Just as we today change
our policies to reflect recent changes, we must remain flexible if we are to
respond to future changes.”™ Moreover, “it is clear that there is no single
appropriate ratemaking method under the FPA. The end result is the ap-

propriate yardstick against which to measure the legality of a rate order,
not the ratemaking method.”™

294, Order No. 2000 emphasizes that the Commission, by providing rate treatments (o eacourage
RTO formation, is not “abandoning the fundamental underpinnings of our traditional transmission
pricing policics, i.c.. that transmission prices must reflet the costs of providing the scrvice. While
many aspects of transmission pricing relurm are labeked incentive pricing. many are aimcd at climinai-
ing disincentives to the cfficicnt use and expansivn of regiunal ransmission gads. ...~ Order No. 2000,
supra note 2, at 31,173,

295.  ~Dccause wransmission remaing a natural moavpoly, we believe it will be difficult for wrans.
missinn owners W support such pricing uader the FPA, panticularly market-hased transmission rates.”
TPPS. supro notc 198, 3t 31,140,

296. It should b poted, however, that in the recent procecding of TransEnergie. LS. Lid. 91
F.ER.C. 1 61,230 (2000). thc Commission approved markct bascd rates for a ditect cuerent (DC) hae
connectling control areas of the Rew York Independent System Operator (New York 150) and the
New England Indepeadent Sysiem Operator (New England 1SO). The Commission found that “com.
petitive conditions exist in the markets sceved by huth eads of the {DC finc|. and 1that a< an indepaend-
ent line nut part of the integrated AC grid, it “dimn3 authing (e constrain these cumpetitive conditions”
and may serve t increase cumpetitive gerernation in thuse markels™ /d. 3t 61.836. Although ihis deci-
sion shuuld not be construed as signaling imminent change in the Commission’s policy conceming
market-bascd rates, it suggests that the transmissivn service va intercunnected AC grids is insreasingly
subject to limited competition in the form of substituie coanections that by -pass the gnds.

297.  TPPS,supro note 193, at 31,140,

298 Id a4

12/
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In Order No. 2000, the Commission reiterated its position that mar-
ket-based rates (for wholesale sales) can be appropriate under certain
conditions: “The Commission has a responsibility under FPA sections 205
and 206 to ensure that rates for wholesale power sales are just and reason-

able, and has found that market-based rates can be just and reasonable
where the seller has no market power.”

Conclusion of Part 4. This Part provided an overview of the Commis-
sion's ratemaking policies to show that the Commission has advocated re-
form in numerous areas over the past decade. Recent attention to the ap-
parently ever-widening transmission investment gap, however, suggests
that the Commission’s project of reform is far from complete. Order No.
2000 challenges practitioners and utilities to propose innovative rates. Sig-
nificantly, the Commission has demonstrated its openness to certain re-
forms in specific proceedings.™ The next section, Part S, discusses legisla-
tive options for encouraging or directing the Commission to implement

such reforms as may be needed to promote new investment in transmission
infrastructure.

PART S. LEGISLATIVE OPTIONS

The preceding parts of this Article discussed the boundaries of the
FERC's legal authority to reform its transmission pricing policies. This
Article concludes that the Commission has very broad discretion 1o use
new pricing methods that will better refiect the risks and circumstances of
the restructured transmission industry. The Commission has made strong
statements and taken significant actions towards meaningful pricing re-
form, particularly in Order No. 2000. It has been argued, however, that
much remains to be done. What if internal political or ideological divi-
sions, or simply inertia, prevent the Commission from implementing an ef-
fective reform policy? If the Commission lacks the resources to reform its
policies, what external actions could encourage the Commission to act
more quickly and decisively"

New commissioners appointed b) a new President could change the
Commission's policies substantially.™' Beyond changes in the composition

FPC v. Texaco was in the cuntext of tack of ellvctive ewmpetition and that a detcrmination by the
Commission that such computition exist was sulficient justification for permitting market-based rates:
and (2) 1hat the just and reasonable standard docs not reguire use of “any single pricing formuls ™
Elizabeihtown Gas, 10 F.3J st &0 (quoting Mubil Ol Expluratiun v. United Dist. Co.. 498 LS. 211,
224 {11)).

3. Onder No. 2000, supra mote 2. at 31144,

I See. e.g.. Interntiveal Transmission Company. 92 F.ER.C. ¥ 61.276 (2000). In this procecd-
ing. the Commission permiticd. cumtingent upon the satisfaction of several significant conditions. “in
novative rates” for the Internarional Yt ission Company (ITC). Such rates would by higher than
the wholesale rates of the ITCs predecessar ininerest, Detroit Edison Compaay, by 0.8 mils poe kW
or, according t intervenors, 83%. Significanily. onv of the condithes fur approval is that 1ITC beonme

=fully independunt ranscn.” defined as a transen with “no active or passise wnenhip interccis by
market participantis.”

305, See also Chevron v. Natural Resourcey Delense Council. 367 US K3, 84S (1¥34) (agenay
m3ay legitimaticly 1ake into account the vicws of the “incumbeat administeation™ in revising its pobicics)

127
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promote “the economically efficient transmission... , the expansion of

transmission networks, the introduction of new transmission technologies,
and the provision of transmission services by regional transmission organi-
zations.”™ Subsection (c) further requires that such rates shall prevent
cost-shifting to non-jurisdictional services and be “just and reasonable and
not unduly discriminatory or preferential.”™

These provisions require the Commission to permit recovery of ~all”
transmission-related costs. Does this include costs that the Commission
deems to have been imprudently incurred, or does it otherwise provide a
perverse incentive for a utility to *pad” its transmission-rate base? No.
This provision must be read in light of the further requirement that such
rates be “just and reasonable.” Under the just and reasonable standard,
the Commission is free 10 exclude costs that it deems were imprudently in-
curred or otherwise unreasonable.”” It should also be noted that the essen-
" tially identical term *all the costs” appears in FPA section 212(a).

Otherwise, the “all costs™ provision simply directs the Commission to

do what it has always done in reviewing rates under the FPA: permit the
utility to recover its costs. Such costs must include the costs of enlarge-
ment of transmission facilities. This would be consistent with the usage of
FPA sections 211 and 212" As noted, the Commission's 1994 Transmis-
sion Policy Statement embraced the cost recovery requirements of section
212(=) for all transmission rates.”™

The requirement that the Commission take into account the “incre-
mental cost and benefit to interconnected transmission systems™ is essen-
tially the same as the policy set forth in the 1994 TPPS, which recognized
the need for incremental cost pricing and closely tracks the language of
section 212(a). The requirement that rates promote “economically effi-
cient transmission” closely tracks the requirements of FPA section 212(a).
Using the legislative history of section 212(a) as a guide, this provision
would apparently encourage, but not require, the Commission to withdraw
from review in cases where nepotiated ratemaking would achieve a just
and reasonable result’” This provision should not, however, be construed

311, H.R.2944 supra none MM,
3z i

M3 See generally Jeosey Cont. Power & Light Cu. v. FERC, 810 F.2d 1163 (D.C. Cur. 1957) (Jeny -
ing recuvery of certain costy deemed imprudently incurred).
N4

FPA,§212(3). 16 US.C R23k. These provisions are guuted in full supra Pant 2.
Ms.

Scetion 211(a). in refurence W increasing transaission capadity, states:

Any cleetric wiility, federal powmcr marketing agency. of aay other person gencrating clearsic
cncrpy (e sale for resake, may apply e the Commission fie an order under this subscction ro-
quiring a transmitting wiility 10 provide teansmission services (including any calargement of
ATINIMIsSION CaPACity pecestary o provide such seevices) to thae applicant.

16 U.S.C. § 824j. The term “ealacgement” is abo used with sospect to expansion of penvration Capa-
ity. Secalso FPA § 207 (16 US.C. B240).

36 SecolsosupraPan e,

7. Secaiso 138 CONG. REC. S17,566, S17.619 (duily cd. O B, IW2) (statement of Sea. Watlop).
According 1o Senator Wallop:

Adding the ausdifier “counomically® 0 the word “efiicicnt” calls to the FERC's attention thay

(P4
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without this Janguage, all rates would still be subject 1o the just and rea- '

sonable standard under sections 205 and 206. It has been suggested that
the transmission pricing provisions of H.R. 2944 could be an unwarranted
departure from the established FPA standards, and that the language
would somehow violate the FPA’s just and reasonable standard or force
the FERC to set transmission rates that go beyond the “zone of reason-
ableness.”™ The standards set forth in the proposed section 217 are, on
the contrary, wholly consistent with the just and reasonable standard as it
is set forth in the text of the Act and as it has been interpreted by the
courts. Use of the phrase just and reasonable in the proposed section 217,
removes any doubt regarding the consistency of such standards with the
historic just and reasonable standard, emphasizing that the clarifications of
subsections (a) and (c) would not “preempt™ that standard, or in any way
require the Commission to exceed the bounds of the standard as previ-
ously interpreted by the courts. Thus, such additional specifications would
be consistent with the just and reasonable standard.

At most, such additional requirements would constitute a limitation or
channeling of the FERC's discretion within the historic bounds of the just
and reasonable standard, not a grant of new or broader authority. The
new standards certainly would not require the Commission to approve

unjust™ or “unreasonable” rates. Nor would these standards authorize
the Commission to set rates that fall outside the zone of reasonableness
under current law; rather, they would simply require that the Commission
take into account, within the “zone of reasonableness,” the need for ex-
panded and improved transmission facilities in determining what consti-
tutes a just and reasonable rate.

It should be noted that section 212(a) also provides that rates set pur-
suant to section 211 “shall promote the economically efficient transmission
and generation of electricity and shall be just and reasonable, and not un-
duly discriminatory or preferennal “** It should be noted that the just and
reasonable language of this section was drawn verbatim from the original
just and reasonable language of FPA sections 205 and 206" Thus. the ad-
ditional requirements of the section do not ovcrndc the just and reason-
able standard, as the legislative history confirms.” On the contrary, sec-

322, The wlficial section-by-scction summary of H.R. 2944, issucd by the Huuse Commeree Come
mittce aficr the markup, suggusts that the propascd pricing provisions are peatially incunsistent with
cursent law:

itis unclcar how FERC should balance current law and the acw provisions. For example. un-
der current low FERC has authurity to approve eaies that eange from confiscatoty 1o monop.
oly gents, the “rone of reasenablencss.” The pricing provisions added by the Sawyer amead-
ment appuar W reyuite FERC to spprove rates that arc higher than it woutld appane under
current faw = and chiscr B monopuoty feats = i such rates promote the ceonomically clficicat
transmission of clecinic encrgy o promote expansion.
STAFF OF HOUSE COMM. ON COMMERCE, 15T SESS., SECTION-B8V-SECTION SUMMARY OF H.R 2V44 §.
6 (Comm. Print 199).
323 WwUS.C YRk
324, Ser alsv supre Par 2.

325, Acturding e Scnaner Juhastin, section 212(a), including the laaguage reguinng tha rates

Vi) .
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2000) ELECTRIC TRANSMISSION RATES 443

Similarly, the cost recovery provisions of H.R. 2944 would channel the
FERC’s discretion, but would not require or authorize the FERC to set
transmission rates at levels beyond or outside the zone of reasonableness
or otherwise inconsistent with the just and réasonable standard.

H.R. 2944: Voluntary Innovative Pricing Provisions. Subsection (d)
would require the Commission to “encourage innovative pricing policies
voluntarily filed by transmitting utilities,” including policies that (1) pro-
vided incentives to transmitting utilities to participate in RTOs: (2) limit
charging of multiple rates for transmission service by RTOs; (3) minimize
cost-shifting among existing customers within an RTO; (4) encourage “ef-
ficient and rcliable operation™ of transmission networks through conges-
tion management, performance-based or incentive ratemaking, and ~other
measures;” and (5) encourage “elficient and adequate investment in and
expansion of” RTO transmission facilities.

These provisions are consistent with the policy of Order No. 2000 to
promote efficient use of and investment in RTO transmission facilities.
The Commission has ample legal authority to implement incentive or per-
formance based rate treatments™ Rate treaiments that encourage effi-
ciency, reliability, and transmission investment and expansion are consis-
tent with the requirements of the Hope and Bluefield cases that rates be
adequate 10 attract capital needed for the discharge of a utility’s public du-
ties. Such treatments would also advance the FPA policies in favor of ade-
quate and reliable transmission. By incenting RTO formation, these
policies would also further the purposes of FPA section 202(a), which di-
rects the Commission (o “encourage the voluntary interconnection and co-
ordination of facilities for the generation, transmission, and sale of electric
energy....""

It should be noted that the innovation pricing provisions of H.R. 2944
require only that the Comniission consider such treaiments. It does not
require that they be approved, even if they were to meet the standards set
forth in Order No. 2000. Also, the burden of development of such rate
treatments remains on the RTO applicant and no special provision is made
for advance declaration by the Commission of whether a particular rate

treatment would be approved. These provisions would nevertheless send a
clear signal that Congress intends the Commission (o give serious consid-
eration 1o such treatments for all transmitting utilities applying to partici-
pate in RTOs.

H.R. 2944: Negotiated Rates and Effeciive Compeiition. Sections (e)
and (f). respectively, provides that the Commission “may permu”™ negoti-
ated transmission rates (without regard to costs) between willing parties.
and where the Commission [inds effective competition. market-based
transmission rates. These sections do not require the Commission to per-
mit such rates, and in the case of market-based rates. would permit such

id.
319, Ser aiso supra Pact d.
330. 16 U.S.C. §82da(a).
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cannot seriously be contended that the Constitution prevents state legisla-
tures from giving specific instructions to their utility commissions. We have

never g‘oubted that state legislatures are competent bodies to set utility
rates.”

The same reasoning applies, o fortiori, 1o Congress’s authority over
the Commission. Alternative legislative approaches within Congress’ au-
thority could include codifying Order No. 2000's incentive rate provisions
or other standards clarifying the application of the just and reasonable
standard to transmission rates. Congress could also enact procedural pro-

- visions to reduce the uncertainties related to voluntary filings. For exam-
ple; the Commission could be required to issue declaratory orders advising
prospective RTO applicants of whether their proposed innovative rate fil-
ings would be consistant with applicable standards.

CONCLUSION

This Article is intended to inform or, more likely, remind the reader
that the constitutional and statutory requirements for ratemaking by the
Commission remain constant, even if, as has been the case over the last
decade, there is major change in the circumstances in which those re-
quirements are applied. The fundamentals are clear. Rates must be suffi-
cient to attract the capital necessary for the “proper discharge of public du-
ties,” but the time-honored just and reasonable standard is flexible. The
Commission must permit rates that will enable the transmission provider
to remain healthy enough to discharge its public duties, but it has ample
discretion to employ any ratemaking method it choases, even to permit
“market-based rates,” so long as it supports its choice by substantial evi-
dence. Both the FPA and governing principles of administrative law re-
pose significant authority with the Commission. In light of changes in the
electric industry structure in recent years, and the growing consensus that
the transmission investment gap threatens both reliability and competition.
the Commission has recognized its ability to adopt new methods for judg-
ing rates. The Commission has even invited transmission providers to
submit innovative rates. This situation presents a challenge for transmis-
ston providers, their advocates, and policymakers, specifically for Commis-
stoners and Members of Congress. Practitioners should reexamine the
.contours of the Commission’s constitutional and statutory mandate as out-
lined in cases that may be so familiar as to be overlooked. Closing the
transmission investment gap should strengthen reliability of electric ser-
vice, spur development of new technology to improve transmission opera-
tions, and permit more vigorous competition. To accomplish this goal
through transmission rate policies will require rigorous discovery of the
facts and a {resh application of the time-honored just and reasonable stan-

must b Just and reasonable and movt certain incremental cust requirements).

334 Duguusnc Light Co. ». Barasch, 438 U'.S. 299, M (198Y) (rejecting petioner’s argument tht
legistutive mandate of 3 used and usclul” standard in valuing utility property impeemesablesatetlored
with the public utitity cummission s duty (o halande Consumer and invastor interosts)

1)/
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THE TRANSMISSION CAPACITY GAP:
COMPARISON OF PROJECTED INCREASES IN

ELECTRIC DEMAND AND TRANSMISSION CAPACITY, 1999-2008
(Source: North Amencan Reliability Council, Reliability Assessment 1999-2008)
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Short Term

Transmission congestion will worsen and as a result, transactions will
continue to be curtailed until . . . appropriate congestion relief methods are
implemented.

As competitive electricity markets continue to develop, it is likely that the
transmission system will be operated at levels of power flows and in
configurations not previously experienced.

Long Term

Unless proper incentives can be developed to encourage investment in new
transmission facilities and siting problems can be resolved, few new
transmission facilities and reinforcements will be constructed.

(Source. Nonth Amenican Rehabitity Council. Rehability Assessment 2000-2000)
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THE TRANSMISSION CAPACITY GAP:
COMPARISON OF PAST INCREASES IN
ELECTRIC DEMAND AND TRANSMISSION CAPACITY, 1985-1997

(Source: Edison Electric Institute)

V')

Electricity Demand (Retail Sales, MW)
Transmission Lines Built (Miles, 220 kV and above)

While additions to transmission are anemic, new generation projects are
being added seemingly every week.

--Rick Stouffer. “*Puny” Additions to Transmission System Won't Cut . Encrgvinsight,
November 17, 2000.

Transmission investments (in constant, inflation adjusted dollars) have been

declining for almost 25 years at an average rate of S115 million per year.
--Eric Hirst, Expanding U.S. Transmission Capacin (2000)

Between 1989 and 1998, transmission capacity normalized by summer peak

demand declined in each of the ten reliability council regions.
--Eric Hirst. Expanding U.S. Transmission Capacity {2000)

Utility projections of future transmission-capacity additions show continued
declines between 1998 and 2008.

--Eric Hiest, £ponding U8 Transmission Capaicin {2000)
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Kelliher, Joseph

From: Angulo, Veronica

Sent: Thursday, March 22, 2001 3: 50 PM
To: Kelliher, Joseph

Subject: DEM ENERGY PLAN SUMMARY

Yo

You may already have seen this:

FACTBOX: DEMOCRAT, REPUBLICAN ENERGY PLANS DETAILED

WASHINGTON, March 22 (Reuters) - Democratic lawmakers offered a broad energy plan on Thursday to
encourage conservation and alternative energy sources.

The legislation follows a wide-ranging Republican bill in February that proposed to boost domestic oil and gas
drilling by opening the Arctic National Wildlife Refuge.

President George W. Bush, a former Texas oilman, has endorsed drilling in the Arctic refuge and appointed a
- White House task force to make additional energy recommendations. That report is due in April.
The following outlines key points in the Democrats' and Republicans' energy bills:

DEMOCRAT BILL:

* Require Transportation Department to develop regulations to increase automobile fuel efficiency.

* Require states to review ways to increase oil and gas production on state and private lands.

* Offer tax credits for domestic drilling when the price of oil is "extremely low"” to maintain stable supplies.

* Offer grants and tax incentives for new electric power lines and expansion of natural gas pipelines.

* Require the Minerals Management Service to proceed with an oil and gas lease sale in the deepwater area of
the Gulf of Mexico.

* Offer financial incentives for smaller power gencration facilities like fuel cells and renewable energy sources.

* Streamline pipeline and hydropower dam certification procedures.

* Offer incentives for consumers to replace old appliances with more efficient models.

* Require the Environmental Protection Agency to streamline gasoline specifications to ease distribution
problems and reduce price spikes.

REPUBLICAN BILL

* Open 1.5 million acres of the Arctic National Wildlife Refuge in Alaska to o3l and natural gas dnllmg, with
10-year leases granted to companies.

* Provide a break for big 0i] companies by reducing their cash royalty payments to the government when oil
prices fall below $18 a barrel and natural gas prices drop below $2.30 per thousand cubic feet for 90 consecutive
days.

* Provide a 33 per barrel tax credit to owners of wells producing less than 25 barrels per day when crude oil
prices fall below $18 a barrel, for the first 1,095 barrels of oil equivalent produced.

* Provide a 50-cent tax credit on each 1,000 cubic feet of natural gas produced from low-volume wells when

. gas pnices fall below $2.00 per thousand cubic feet.

* Reduce royalty payments to the government on oil and natural gas drilled in waters depth of more than 200
meters, when crude oil prices are below $28 per barrel and natural gas is below $3.50 per million Brus.

* Reduce time and cost of obtaining federal permits to build natural gas pipelines that cross state borders.

* Expand existing tax credits for electricity generated by renewable resources to include biomass, agricultural
and animal waste, incremental hydropower, geothermal, landfill gas and steel co-generation.

* Offer tax credits of up 1o $100 million for clean coal technology to generate electricity with reduced air
emisstons. The technology would also exempt a qualifying system from any stricter emission control
requirements for 10 years under the Clean Air Act.

1
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* Offer consumer tax credits of $50 for an energy efficient refrigerator and $100 for a more efficient clothes
washers. ,
- Thursday, 22 March 2001 13:11:49
RTRS [nN22418199]

12,
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Department of Energy
Washington, DC 20585

March 16, 2001

\
\
NOTE FOR: JOE KELLIHER
FROM: LARRY PETTISO{
ACTING ADMINIS
ENERGY INFORMAT]ON ADMINISTRATION
Attached are two charts sent to Vice President’s Task Force following Monday’s
briefing.
Attachments
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California In-State Sales and Generation

(Thousand Megawatthours)

End-Use Sales Generation Ratio -In State
o Generation to
Utilities | Nonutilities Total Utilities | Nonutilities | Total Sales
1990 211,093 1,872 212,965 114,528 53,006 167,534 78.61%
1991} 208,650 1,872] 210,522 104,968 53,006 157,974 75.04%
1992 213,447 1,954] 215,401 119,310 59,296 178,606 82.92%
19931 210,500 2,014} 212,514 125,782 62,753 188,535 88.72%
1994 213,684 2,128] 2153812 126,749 63,156] 189,905 88.00%
1995] 212,605 1,607} 214,212 121,881 62,832 184,713 86.23%
1996 218,112 2,105 220,217 114,706 63,935 178,641 81.12%
1997 227,876 2,434 230,310 112,183 62,422 174,605 75.81%
1998] 226,396 19,842) 246,238 114,928 73,832 188,760 76.66%
19991 211,981 39,174] 251,155 87,875 96,754 184,629 73.51%
Sources:  Electric Power Annuals, 1990-1999, Form ELA-860b and predecessor form.
Notes: Nooutility gencration and power marketer sales in California for 1990 was not published so 1991 value was used as proxy.

Nonutility end-use sales includes power markerter sales.
Power marketer data is only available for 1997 and later.
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California Natural Gas' Consumption and Supply
(trillion cubic feet)

1990
1991
1992
1993

1994 -

1995
1996
1997
1998
1999

Consumption

1.86
1.97
2.03
1.98
212
1.93
1.81
1.85
2.01
2.16

Out-of-State
Supply
1.62
1.62
1.61
1.65
1.89
1.69
1.55
1.67
1.82
1.79

in-State Supply

0.24
0.35
0.42
0.32
0.24
0.23
0.26
0.28
0.20
0.35
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Energy Efficiency ];olicy Recommendations
for the New Administration and Congress

February, 200}

There are a variety of energy challenges confronting the United States at this time.
First, electricity reliability problems and price surges have become a major crisis in
California and are threatening to reach the crisis level in other regions of the country.
Second, natural gas prices have increased by 100% or more in many parts of the country,
causing skyrocketing home energy bills this winter. And high natural gas prices are expected
to continue due to tight supplies and growing demand. Third, our reliance on imported oil
has grown due to a combination of declining domestic oil supply and growing demand linked
to the lack of fuel efficiency improvement in motor vehicles.

These interrelated challenges have increased public concern and propelled energy
policy back 10 the "front burner" among national policy issues. The Bush Administration has
established a new Energy Policy Task Force and various members of Congress are
developing energy legislation. Prospects for adopting comprehensive new energy legislation
are better today than they have been for the past decade.

New energy legislation is likely include sections aimed at expanding domestic energy
supply as well as restraining growth in energy demand. It is critical that this legislation
include a strong set of initiatives to increase the efficiency of energy use. Increasing energy
efficiency should be the comerstone of national energy policy since it provides a host of

economic, environmental, and national security benefits. In pamcular increasing energy
efficiency will:

»  reduce energy waste and increase productivity, without forcing consumers or
businesses to cut back on encrgy services or amenities;

> save consumers and businesses money since the energy savings more than pay for any
increase in first cost;

. reduce the risk of energy shortages and improve the reliability of overtaxed electric
systems;
reduce energy imports;

- reduce air pollution of al} types since buming fossi] fuels is the main source of most
types of air pollution;

- lower U.S. grccnhouse gas emissions and thereby help to slow the rate of global
warming.

Furthermore, increasing energy efficiency does not present a trade-off between
enhancing national security and reliability on the one hand and protecting the environment on
the other, as do 2 number of our energy supply options (¢.g., opening up the Arctic National

1
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Wildlife Refuge and other environmentally sénsitive areas to oil exploration). Increasing-
energy efficiency is a "win-win" strategy from the perspective of economic growth, national
secunty and reliability, and environmental protection.

127

This set of energy efficiency policy recommendations will increase the efficiency of
energy use in our homes, commercial buildings, factories, and vehicles. 1t will lead to
significant reductions in future demand for electricity, oil, natural gas, and coal. It does not
entirely solve our nation’s energy problems—other policies to increase the energy supplies,
especially cleaner energy supplies, also are needed. But adopting these policies will
significantly reduce energy demand growth over the next 20 years, thereby reducing the
problems and need for other policies that are not "win-win" options; i.c., that involve trade-
offs between greater domestic production and security, economic well-being, and
environmental protection.

The policy recommendations are listed below. They involve a wide range of
mechanisms including financial incentives, financing, voluntary initiatives, stronger
efficiency standards, expanded R&D, and better information and education. No one
approach is adequate for transforming markets and increasing the efficiency of energy use on
a large scale throughout the economy. For each recommendation, we present background,
the specific proposal, precedents, and estimated impacts.'

List of Recommendations

1. Public Benefit Trust Fund

2. Voluntary Agreements and Incentives to Reduce Industrial Energy Use

3. Tougher Fuel Economy Standards on New Cars and Light Trucks

4. Tax Credits of Fuel Cell and Hybrid Electric Vehicles

5. Expand Gas Guzzler Tax and Rebates for Efficient Vehicles

6. Improved Vehicle Labeling

7. New Appliance Efficiency Standands

8. Tax Credits for Efficient Appliances, Heating, and Air Condmonmg Equipment

9. Expand Labeling and Promotion of Energy-Efficient Products

10. Financing and Technical Assistance for Efficiency Investments in Public Buildings
11. Expand Use of Combined Heat and Power through Environmental Permitting Reform
12. Expand Use of Combined Heat and Power through Enhanced Utility Grid Access

! For estimates of the overall impacts that these policies could have if adopted
together, see Geller, Bemow and Dougherty 1999; Interlaboratory Working Group 2000.

2

24969

DOED24-2375



Policy: Raise the Corporate Average Fuel Economy (CAFE) Standards for cars and ljght
trucks i . '

Background

V)

The average fuel economy of new passenger vehicles (cars and light trucks) has declined
from a high of 25.9 miles per gallon (mpg) in 1988 to 23.8 mpg in 1999 due to increasing vehicle
size and power, the rising market share of light trucks, and the lack of tougher Corporate Average
Fuel Economy (CAFE) standards. The original CAFE standards for cars were adopted in 1975
and reached their maximum level in 1985. The standard for light trucks was increased via
rulemaking just 0.2 mpg since 1987. For the past five years, the Congress has prevented the

Department of Transportation from carrying out a rulemaking to consider raising the CAF E
standards.

Proposal

We propose increasing the CAFE standards for cars and light trucks 5% per year so that
they reach 45 mpg for cars and 34 mpg for light trucks by 2010, with further improvements
beyond 2010 (i.e., standards of 65 mpg for cars and 48 mpg for light trucks by 2020).
Allematively, the separate standards for cars and light trucks could be combined into one value
for all new passenger vehicles, specifically 39 mpg by 2010 and 55 mpg by 2020 for all new cars
and light trucks combined. This level of fuel economy improvement is technically feasible and
cost effective for consumers according to studies conducted by ACEEE and the Union of
Concerned Scientists. The 5% annual fuel economy improvement is the rate of improvement that
Ford has indicated it will achieve voluntarily for its SUVs over the next five years. If this rate can
be achieved in SUVs, it can be achieved in all new vehicles made by Ford as well as other
manufacturers, and the rate of improvement can continue for ten years or more.

Tougher CAFE standards can be met through technological improvements, both
refinements to conventional vehicle designs in the near term and advanced vehicle technologies
(lightweight matenals, hybnid drivetrains, and fuel cells) over time. Two mass-produced hybrid
clectric vehicles with 50-75 percent greater fuel efficiency compared to typical new cars in their
size class were introduced in the United States in 2000 and other hybrid electric vehicles have
been announced. ACEEE and UCS estimate that the 2010 fuel efficiency target can be met with
an average incremental vehicle cost of $830 and the 2020 target at an average incremental cost of
$1,755 (retail cost expressed in 1996 dollars).

Precedents

The initial CAFE standards enacted in 1975 were largely responsible for the near
doubling in the average fuel economy of cars and more than 50 percent increase in light truck
fuel economy from 1975 to 1987. The standards were met largely through cost-effective
technologies (¢.g., weight reduction, engine efficiency improvement, etc.) and without negative
side effects. Cars got both safer and less polluting at the same time they became more fuel
efficient. In fact the traffic fatality rate (deaths per million vehicle miles of travel) declined by
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about 50% between 1975 and 1997. The Department of Transportation has the authority to raise
the standards via a rulemaking; however the Department has been prohibited from doing so by

the Congress via riders attached to annual Appropriations bills in spite of ovcrwhelmmg public
support in favor of raising the standards.

)7

Impacts

The CAFE standards proposed here could result in about 4 quads of encrgy savings by
2010 and 8 quads by 2020, relative to modest improvements in new vehicle fuel efficiency in the
absence of the policies. These savings are equivalent to about 1.9 million barrels of petroleum
per day by 2010 and 3.8 million barrels per day by 2020. The avoided carbon emissions would

reach about 82 million metric tons of carbon equivalent by 2010 and 164 million metric tons by
2020.

In order to realize these energy and carbon savings, a cumulative investment of about
$115 billion in vehicle efficiency measures is needed through 2020. But the energy bill savings
over the same time period would reach about $500 billion, leading to net economic benefits of
about $385 billion (all values in discounted 1996 dollars).
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Energy Efficiency Policy Recommendations
for the New Administration and Congress

American Council for an Energy-Efficient Economy
February, 2001

127

There are a variety of energy challenges confronting the Umted States at this time:
First, electricity reliability problems and price surges bave become a major crisis in
California and are threatening to reach the crisis level in other regions of the country.
Second, natural gas prices have increased by 100% or more in many parts of the country,
causing skyrocketing home energy bills this winter. And high natural gas prices are expected
to continue due to tight supplies and growing demand Third, our reliance on imported oil
_ has grown due to a combination of declining domestic oil supply and growing demand linked
to the lack of fuel efficiency tmmprovement in motor vehicles.

These interrelated challenges have increased public concern and propelled energy
policy back to the "front burner” among national policy issues. The Bush Administration has
established a new Energy Policy Task Force and various members of Congress are
developing encrgy legislation. Prospects for adopting comprehensive new energy legislation
are better today than they have been for the past decade,

New energy legislation is likely include sections aimed at expanding domestic energy
supply as well as restraining growth in energy demand. It is critical that this legislation
include a strong set of initiatives to increase the efficiency of energy use. Increasing energy
cfficiency should be the comerstone of national energy policy since it provides a host of
economic, environmental, and national security benefits. In particular, increasing energy
efficiency will:

. reduce energy waste and increase productivity, without forcing consumers or
businesses to cut back on energy services or amenities;

4 save consumers and businesses money since the energy savings more than pay for any
increase in first cost;

. reduce the risk of energy shortages and improve the reliability of overtaxed electric
systems;

- reduce energy imports;

- reduce air pollution of all types since burning fossil fuels 1s the main source of most
types of air pollution;

- lower U.S. greenhouse gas emissions and thereby belp to slow the rate of global
warming.

Furthermore, increasing energy efficiency does not present a trade-off between
enhancing national security and reliability on the one hand and protecting the environment on

-
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the other, as do a number of our energy supply options (e.g., opening up the Arctic National
Wildlife Refuge and other environmentally sensitive areas to oil exploration). Increasing -
encrgy efficiency is a "win-win" strategy from the perspective of economic growth, national
secunty and reliability, and eavironmental protection.

This set of energy efficiency policy recommendations will increase the efficiency of
cnergy use in our homes, commercial buildings, factories, and vehicles. It will lead to
significant reductions in future demand for electricity, oil, natnral gas, and coal. It does not
entirely solve our nation’s energy problems—other policies to increase the energy supplies,
especially cleaner energy supplies, also are needed. But adopting these policies will
significantly reduce energy demand growth over the next 20 years, thereby reducing the
problems and need for other policies that are not "win-win" options iLe., that involve trade-
offs between greater domestic production and secunty, economic well-being, and
eavironmental protection. -

The policy mommendauons are listed below. They involve a wide range of
mechanisms including financial incentives, financing, voluntary initiatives, stronger
efficiency standards, expanded R&D, and better mformation and education. No one
approach is adequate for transforming markets and increasing the efficiency of energy use on
a Jarge scale throughout the economy. For each recommendation, we present background,
the specific proposal, precedents, and estimated impacts.’

List of Recommendations

1. Public Benefit Trust Fund

2. Voluntary Agreements and Incentives to Reduce Industrial Energy Use

3. Tougher Fuel Economy Standards on New Cars and Light Trucks

4. Tax Credits of Fuel Cell and Hybrid Electric Vehicles

5. Expand Gas Guzzler Tax and Rebates for Efficient Vehicles

6. Improved Vehicle Labeling

7. New Appliance Efficiency Standards

8. Tax Credits for Efficient Appliances, Heating, and Air Condxuonmg Equipment

9. Expand Labeling and Promotion of Energy-Efficient Products

10. Financing and Technical Assistance for Efficiency Investments in Public Buildings
11. Expand Use of Combined Heat and Power through Environmental Permitting Reform
12. Expand Use of Combined Heat and Power through Enhanced Utility Grid Access

! For estimates of the overall impacts that these policies could have if adopted
together, see Geller, Benow and Dougherty 1999, Interlaboratory Working Group 2000.
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. developmcnt of renewable energy sources, and undertake research and development. However,

Policy: Public Benefit Trust Fund as Part of Electric Utility Restructuring
Background

Electric utilities historically have funded programs to encourage more efficient energy
use, assist low-income families with home weatherization and energy bill payment, promote the

} 2

increasing competition and restructuring have led to a decline in these “public benefit
expenditures” over the past five years. Total utility spending on all demand side management
programs (i.c., energy efficiency and peak load reduction) fell by nearly 50% from a high of $3.0
billion in 1993 1o $1.6 billion in 1998 (1998 dollars).

Proposal

In order to ensure that public benefits activities continue following restructuring, 15 states
have established public bencfits funds through a small charge on all kilowatt-hours (kWhs)
flowing through the transmission and distribution grid. This policy would create a national
public benefits trust fund, similar in concept to the public benefits fund included in the Clinton
Administration’s federal utility restructuring proposal. The federal trust fund would provide
matching funds to states for eligible public benefits expenditures. This policy would encourage
states and utilities to continue or in some cases expand energy efficiency and other public
benefits activities. The size of the public benefits trust fund we recommend is based on a non-
bypassable wires charge of two-tenths of a cent per kWh

Once a public benefits fund is adopted, utilities, state agencies, or some other state-
designated “fund manager” would carry out epergy efficiency programs. In a more competitive,
“restructured” utility market, these programs typically focus on assisting consumers unlikely to
receive energy efficiency services by the private sector (ie., low-income housebolds or small
businesses), expanding the private energy services industry, and encouraging market
transformation. The programs lead to efficiency improvements in appliances, lighting, HVAC
systems, motor systems, etc.—areas where there is still enormous cost-effective energy efficiency
potential.

Precedents

As noted above, 15 states including California, New York, New Jersey, Wisconsin, and
various New England states already have enacted state public benefit funds to support energy
efficiency and other programs. The Clinton Administration has proposed a nation public benefits
trust fund based on a charge of one-tenth of a cent per kWh, half the level proposed bere. Our
recommendation is included in utility restructuring bills sponsored by Senator Jeffords® (S. 1369)
and Rep. Pallone’s (H.R. 2569) .

Impacts

Our analysis estimates the incremental investment in and savings from energy efficiency
measures as a result of the federal public benefits trust fund We do not include savings from
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public benefit programs already underway or likely to occur in the absence of a federal fund. In
particular, we assume that states gradually expand their cligible programs, using 90 percent of the
maximum funds available by 2005 and thereafier. Based on historical trends, we assume that
energy efficiency programs represent 59 percent of the public benefits expenditures and that
energy savings typically cost $0.03/kWh oo a levelized basis. We also assume that 20 percent of
all participants are “free riders” (i.e., consumers who would invest in efficiency measuresinthe
absence of state/utility programs). -
These assumptions result in incremental end-use electricity savings of 131 TWh (3.6%) in
2005, 343 TWh (8.8%) in 2010, and 756 TWh (17.4%) in 2020, according to the ACEEE. Most
“of these savings are likely to be in the residential and commercial sectors since they are the main
focus of state/utility efficiency programs using public benefits funds. The total investment in
efficiency measures stimulated by the federal public benefits fund is estimated to be $106 billion
while the energy bill savings are expected to reach $238 billion. (et present value through
2020), meaning net benefits of $132 billion. Furthermore, ACEEE estimates that this policy will
reduce CO2 emissions by 103 MMT of carbon by 2010 and 207 MMT by 2020, when
implemented together with other cnergy efficiency and renewable energy initiatives.
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Policy: Voluntary Agreements and Incentives to Rednce Industmal Loergy use

Backgmnnd

The industrial sector accounts for about 39 percent of total U.S. energy consmnpuon. '
Manufacturing represents about two-thirds of industrial energy use, with six energy-intensive sectors
- dominating (petroleumn refining, chemicals, primary metals, paper and pulp, food and kindred
- products, and stone, clay, and glass products). There is substantial potential for cost-cffective
efficiency improvement in both energy-intensive and non-energy-intensive industries. Forexample,
an in-depth analysis of 49 specific energy efficiency technologies for the iron and stecl industry
found a total cost-effective energy savings potential of 18 percent.

157

Pmponl

1n order to stimulate widespread energy efficiency improvements in thc industrial sector, we

propose that U.S. government (White House or DOE) establish vohuntary agreements with individual
companies or entire sectors. Companies or entire sectors would pledge to reduce their overall energy
and carbon emissions intensities (energy and carbon per unit of output) by a significant amount, say
at Jeast 15-20 percent over 10 years. The government would encourage participation and support
implementation by: (1) providing technical and financial assistance to participating companies that
request assistance, (2) offering to postpone consideration of more drastic regulatory or tax measures
if a large portion of industries participate and achieve their goals, and (3) expanding federal R&D
and demonstration programs.

In order to get a large fraction of industries making serious commitments and entering into
voluntary agreements with the federal government, it may be necessary for the government to
threaten to take more drastic action. For example, the government could indicate that is was going
to issue carbon emissions standards or energy efficiency standards on major types of industrial
processes(e.g., steelmaking, aluminum production, paperand pulp making, petroleum refining, etc.),
or adopt energy or carbon taxes, if industries did not enter into meaningful voluntary agreements.

Precedents

A number of major companies are demonstrating that it is possible to significantly reduce
energy and carbon intensity while enhancing productivity and profitability, and have set voluntary
goals for doing so. For example, Johnson and Johnson set a goal in 1995 of reducing energy costs
10 percent by 2000 through adoption of “best practices” in its 96 U.S. facilities. As of April 1999,
they were 95 percent of the way towards this goal, with the vast majority of projects providing a
payback of three years or less. In 1998, British Petroleumn announced it would voluptarily reduce its
carbon emissions to 10 percent below 1990 levels by 2010, representing an almost 40 percent
reduction from projected emissions levels in 2010 given “business-as-usual” emissions growth. And
DuPont announced it would reduce its GHG emissions worldwide by 65 percent relative to 1990
levels while holding total energy use flat and increasing renewable energy resources to 10 percent
of total energy inputs by 2010. DuPont is on track for achicving earlier commitments to reduce
coergy intensity 15 percent and total GHG emissions 50 percent by 2000, relative to 1990 levels. If
J&J, BP, and DuPont can make and deliver on these voluntary commitments, so can other
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companies.

Voluntary agreements between government and industry along the lines proposed here have
resulted in substantial energy intensity reductions in some European nations such as Germany, the .
Netberlands, and Denmark. Voluntary agreements between govemnment and industry have been used
. onalimitedbasistoachimenergyorenvimnmmlgaimintheUnited States. For example, ...

1)/

Impsacts -

In order to estimate the impacts of this policy, we rely on a recent, detailed analysis of
voluntary agreements carricd out by a team from national laboratories. Based on this analysis, we
estimate that widespread adoption of voluntary agreements and supporting activities could reduce
primary energy use in the industrial sector by about 4.2 quads (11 percent) in 2010 and 6.9 quads (16
percent in 2020), relative to energy consumption levels otherwise forecast by the Energy Information
Administration. About 40 percent of this savings comes from electricity (measured on a primary
energy basis), with smaller portions coming from petroleum products, natural gas, and coal. The
" corresponding reductions in CO2 emissions are 71 million metric tons of carbon by 2010 and 95
million metric tons by 2020. '

In order to realize these encrty saﬁngs, a cumulative investment in efficiency measures of
about $36 billion through 2020 is nceded. But the energy bill savings would equal around $98

billion, leading to net economic benefits of about $60 billion (all values are in discounted 1996
dollars).
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Policy: Raise the Corporate Average Fuel Economy (CAFE) Standards for cars and bght
trucks

Background

V)

The average fuel economy of new passenger vehicles (cars and light trucks) has declined
from a high of 25.9 miles per gallon (mpg) in 1988 to 23.8 mpg in 1999 due to increasing vehicle
size and powez, the rising market share of light trucks, and the lack of tougher Corporate Average
Fuel Economy (CAFE) standards. The original CAFE standards for cars were adopted in 1975
and reached their maximum level in 1985. The standard for light rucks was increased via
rulemaking just 0.2 mpg since 1987. For the past five years, the Congress has prevented the
Department of Transportation from carrying out a rul:mahng to consider razsmg the CAFE
standards.

Proposal

We pmposcxncrasmgtheCAFE standards for cars and light trucks S%pcrywsothat
they reach 45 mpg for cars and 34 mpg for light trucks by 2010, with further improvements
beyond 2010 (i.c., standards of 65 mpg for cars and 48 mpg for light trucks by 2020).
Alternatively, the separate standards for cars and light trucks could be combined into one value
for all new passenger vehicles, specifically 39 mpg by 2010 and 55 mpg by 2020 for all new cars
and Light trucks combined. This level of fuel economy improvement is technically feasible and
cost effective for consumers according to studies conducted by ACEEE and the Union of
Concemed Scientists. The 5% annual fuel economy improvement is the rate of improvement that
Ford bas indicated it will achieve voluntarily for its SUVs over the next five years. If this rate can
be achieved in SUVs, it can be achieved in all new vehicles made by Ford as well as other
manufacturers, and the rate of improvement can continue for ten years or more.

Tougher CAFE standards can be met through technological improvements, both

refinements to conventional vehicle designs in the near termn and advanced vehicle tcchnolog:cs

(Lightweight matenials, hybrid drivetrains, and fuel cells) over time. Two mass-produced hybrid
electric vehicles with 50-75 percent greater fuel efficiency compared to typical new cars in their
size class were introduced in the United States in 2000 and other hybrid electric vehicles have
been announced. ACEEE and UCS estimate that the 2010 fuel efficiency target can be met with
an average incremental vehicle cost of $830 and the 2020 target at an average incremental cost of
$1,755 (rewail cost expressed in 1996 dollars). '

Precedents

The initial CAFE standards enacted in 1975 were largely responsible for the pear
doubling in the average fuel economy of cars and more than 50 percent increase in light truck
fuel economy from 1975 to 1987. The standards were met largely through cost-cffective
technologies (c.g., weight reduction, engine efficiency improvement, etc.) and without negative
side effects. Cars got both safer and less polluting at the same time they became more fuel
efficient. In fact the traffic fatality rate (deaths per million vehicle miles of travel) declined by
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about 50% between 1975 and 1997. The Department of Transportation has the authority to raise
the standards via a rulemaking; bowever the Department has been prohibited from doing so by
the Congress via riders attached to annual Appropriations bills in spite of overwhelming public
support in favor of raising the standards.

" Impacts

IR7)

The CAFE standards proposed here could result in about 4 quads of energy savings by
2010 and 8 quads by 2020, relative to modest improvements in new vehicle fuel efficiency in the
absence of the policies. These savings are equivalent to about 1.9 million barrels of petroleum
per day by 2010 and 3.8 million barrels per day by 2020. The avoided carbon emissions would
reach about 82 million metric tons of carbon equivalent by 2010 and 164 million metric tons by -
2020. ' .

In order 10 realize these energy and carbon savings, a cumulative investment of about
$115 billion in vehicle efficiency measures is needed through 2020. But the epergy bill savings
over the same time period would reach about $500 billion, leading to net economic benefits of
about $385 billion (all values in discounted 1996 dollars).
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Proposal: Provide tax credits to purchasers of highly foel efficient vehicles

Background

Although the average fuel economy of new cars and light trucks is not nising, a great
amount of R&D and demonstration of innovative vehicle fuel efficiency measures has occurred
over the past decade as part of the Partnership for New Generation Vehicles (PNGV) and other
programs. Vehicle manufacturers are starting to commercialize fuel-efficient hybrid electric
vehicles such as the Honda Insight and Toyota Prius, which achieve 50-85% greater fuel
economy than equivalent conventional vehicles. These cars employ a variety of technologies
inchuding innovative engine designs, weight reduction, and the hybrid electric powertrain to
reach these impressive fuel economy levels. Other manufacturers plan to introduce hybrid
clectric vehicles in the next few years. .

) J))

Some vehicle manufacturers also have indicated that they will start mass producing fuel
cell electric vehicles starting around 2005. A limited number of fuel cell electric buses have
already been produced and field tested. Fuel cell electric vehicles have the potential for even
greater fuel economy and lower emissions than vehicles employing an internal combustion

- engine, as do the current set of commercially available and prototype bybrid vehicles.

Cost is a major obstacle to the widespread production and sale of highly efficient hybrid
and fuel cell vehicles. Honda and Toyota are absorbing a substantial portion of the cost for their
initial hybrid vehicles (i.e., selling them at a loss). While costs are expected to decline over time
as technology advances and cconomics of scale ocewr, it is unclear how fast this "learning™ will
occur and whether or not hybrid and fuel cell vehicles will reach cost competitiveness and
widespread market shares without significant public support. Given the enormous public
benefits-lower oil consumption, lower criteria pollutant eniissions, and lower greenhouse gas
emissions—that such vehicles promise, it is reasonable for the government to provide financial
incentives initially in order to stimulate mass production and support initial sales of these
innovative vehicles. - ’

Proposal

The Clinton Administration and U.S. auto manufacturers have proposes extending the
current tax credit of up to $4,000 for electric and fuel cell vehicles and also offering a tax credit
of up to $3,000 for qualifying hybrid electric vehicles. Under this proposal, the amount of the
hybnd vehicle credit would be based on the capacity of the energy storage system and amount of
regenerative breaking. Also, the hybrid vehicle credit would not start until 2003 even though
some hybrid vehicles already are mass produced and sold.

We propose extending the current tax credit for electric and fuel cell vehicles through
2008 but suggest fixing the credit at 2 flat $4,000 per vehicle. This change would give
manufacturers further incentive to reduce the cost of and price of electric and fuel cell vehicles.
Regarding bybrid vehicles, we propose offering tax credits tied to fuel efficiency and emissions
levels, similar to the scheme proposed by the Clinton Administration in 1999. However, the
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credits should start in 2001; they should be extended to all high efficiency vehicles—not just
'hybrid vehicles- that are at least 50% more efficient than typical new vehicles in any particular
class; the credits should end or should phase down by 2006 or so; and they should be given only
to vehicles meeting forward-looking emissions standards such as the California ULEV or

SULEV standards. Also, tax credits should be extended to purchasers (or manufacturers) of
hybrid and fuel cell buses or medium-duty trucks. Such provisions would reward fuel eﬁc:ency
innovation of all types and ensure sxgmﬁant energy and eovirommental benefits. :

1)/

Precedents

Extending the tax credits for electric and fuel cell vehicles is supported by the Clinton
Administration and is included in a number of bills introduced in-the 106® Congress with
bipartisan sponsorship. Tax credits for hybrid vehicles also are supported by the Clinton
Administration and are included in 2 number of bills introduced in the 106® Congress. However,
as noted above, these bills do not include all of the features suggested above.

Impacts

It is reasonable to assume that on the order of 0.5-1.0 million electric and fuel cell
vehicles and 1.0-1.5 million hybrid electric (or equivalent high fuel efficiency) vehicles would
qualify for the tax credits suggested above, assuming the former run through 2008 and the latter
through 2006. Roughly speaking, these are the number of qualifying vehicles assumed by the
Clinton Administration in their estimates of costs and impacts from their tax credit proposals.
Participation on this scale would have relatively modest direct impacts on energy use and CO2
emissions~ energy savings of xox and avoided carbon emissions of 1.5-2.5 million metric tons
per year. Howeve, if the credits are successful in helping 1o build markets and advance the
technologies so that these innovative vehicles become competitive in the marketplace and
markets continue to grow after the credits are phased out, the indirect impacts could be many
times greater than the direct impacts; ¢.g, providing a total carbon emissions reduction of at least
10 million metric tons by 2015. On the other hand, if the tax credits are adopted in conjunction
with stronger CAFE standards, then it is iportant not to double-count savings. Thus, the
savings from the tax credits should be subsumed under those from the CAFE standards if both
policies are adopted.
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Proposal: Expand the Gas Guzzler Tax to Include Light Trucks and Provide Rebates to-
Purchasers of Efficient Vehicles

Background

) The average fuel economy of new passenger vehicles is declining due to the growing
market share of incfficient light trucks (SUVs, pickups, and minivans) and the lack of standards
or financial incentives stimulating higher fuel economy i all new vehicles. Relatively
mefficient cars-those with composite fuel economy rating below 22.5 MPG-are subject to a gas
guzzler tax. The tax starts at $1,000 for vehicles 21.5-22.5 MPG and increases to a maximum of
$7,700 as fuel economy drops. This policy, enacted in 1978, was relatively successful in
“pulling up” the bottom end of the vehicle fleet. Relatively few new cars are subject to the gas
guzzler tax today. However, millions of gas guzzling Light rucks are sold today and used mainly
as passenger vehicles. These vehicles are not subject to the gas guzzler tax, creating a loopbole
that encourages production and marketing of these incfhicient and polluting vehicles.
Furthermore, the revenue generated by the gas guzzler tax goes to the general Treasury rather
than being used to stimulate greater production and purchase of efficient "gas sipping™ vehicles.

),/

Proposal .

First, the gas guzzler tax loophole should be closed by having the current gas guzzler tax
apply to all new passenger vehicles. If a consumer or business wants to by an inefficient vehicle,
they should have to pay for the right to excessively pollute the atnosphere and increase U.S.
dependence on oil imports. Given the sales and fucl economy of light-duty SUVs, pickup trucks,
and minivans sold in 1999, automakers would bave paid an additional $10.2 billion in gas
guzzler taxes on their vehicles that year if this policy had been in place. Of course, the objective
is to discourage sales of gas guzzlers and improve fuel economy, so that actual revenue collected
after this policy is announced and takes affect could be significantly lower. But it is likely that
the policy would generate billions of dollars in new tax revenue each year, at Jeast initially.

In conjunction with closing the gas guzzler tax loophole and the revenues this would
generate, we recommend providing tax credits to either manufacturers or consumers for vehicles
that are "gas sippers”-significantly more efficient than the average fuel economy of all new
vehicles. The combination of fees on gas guzzling vehicles and rebates or credits on gas sipping
vehicles is sometimes referred to as "feebates™. The credits could start at say 20% above the
average fuel economy of new vehicles (i.c., now about 24 MPG based on the EPA composite
rating) and could increase as the fuel economy rating increases, mirroring the way the gas
guzzler tax is designed (e.g., $200 credit for vehicles 28.5-29.5 MPG, $400 credit for 29.5-30.5
MPG, etc.). Alternatively, the credits could normalized based on some measure of vehicle size
(e.g., vehicles would need to be x% more efficient than the average for the vehicle class rather
than the overall average for all new vehicles). In either case, a sliding scale sbould be used and
the reference point should be adjusted as the overall fuel economy of new vehicies increases.
Also, vehicles should be ineligible for tax credits via fecbates if they receive scparate tax credits
offered to innovative hybrid and fuel] cell vehicles.
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Precedents

Fecbates have been proposed-at both the federal and state level. In 1991, then Senator
Gore proposed a bill (S. 210 in the 102* Congress) that included fees and rebates based vehicle
fuel economy in each size class. Other bills in this period (H.R. 1583 and H.R. 2960 in the 102™
Congress) proposed similar schemes. At the state level, the California legislature enacted -
fecbates based on both fuel economy and criteria emissions in 1990, but then Goveror
Deukmejian vetoed this bill. In 1992, Maryland enacted a modest feebate scheme as an add-on
to the state’s vehicle title tax. However, implementation was blocked by a Department of
Transportation opinion stating that state fuel economy incentive programs are federally

| 2

Impacts

Estimates of the impacts of feebates by Lawrence Berkeley Laboratory show that
relatively modest rebates of up to about 31,000 per vehicle could have a significant impact on the
average fuel economy of the new vehicle fleet, leading to about a 10-20% improvement in rated
fuel economy of new vehicles within 10 years. In the short run, consumers shift towards more
fuel-efficiént vehicles available in the marketplace. Over the longer num, the selection of vehicles
being marketed changes as mapufacturers respond by adding efficiency measures. Overall, fuel -
savings could reach 7-8 billion gallons of gasoline annually by 2010, equivalent to about 1.0
Quads of energy savings or about 23 million metric tons of avoided carbon emissions each year.

If feebates are adopted in conjunction with stronger CAFE standards, then it is important
not to double-count savings. Thus, the savings from feebates should be subsumed under those
from the CAFE standards if both policies are adopted and the standards are relatively stringent.
Fecbates and tougher fucl economy standards are complementary, with the incentives helping to
move the market towards regulatory compliance.
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Policy: Promotion of High Efficiency and Cleaner Vehicles through Improved Labeling -
and Promotion

Background

127

There is considerable variation in the fuel economy and emissions levels of new vehicles
in any particular vehicle class (e.g., compact cars, minivans, large SUVs, etc.). This vaniation is
in fact growing as manufacturers introduce relatively fucl-efficient and low-emitting hybrid
vehicles like the Honda Insight, Toyota Prius, as well as conventional "ultra low emissions™
vehicles. Some efforts are underway to better identify and promote these vehicles, including a
DOE/EPA-sponsored web site and the ACEEE Green Book that provides overall environmental
ratings of new cars and light trucks, However, more can and should be done to promote purchase
of "best-in-class” and innovative vehicles.

Proposal

The federal government could take a number of actions to increase awareness of and
interest in buying fuel-efficient and cleaner vehicles. These actions would be voluntary in the
sense that they do not require consumers or businesses to participate. But they would
complement other policies such as stronger CAFE standards, expansion of the gas guzzler tax,
and tax credits to promote the commercialization and sales of hybrid, fuel cell, and other
imovative highly efficient vehicles, as part of a comprebensive market transformation strategy.

~ First, we propose extending "Energy Star” labeling to high fuel efficiency and low-
cmitting cars and light trucks. This would make it easy for consumers to identify "greener
vehicles” , and would make it easy for fleet owners to commit to "buying green”. We
recommend that the Energy Star designation be based on a combination of fuel economy and
tailpipe emissions, which is how the ACEEE environmental scoring is done, and would apply to
the best vehicles in each vehicle category. The specifications for qualification should
change over time as manufacturers introduce more cfficient and cleaner vehicles. Manufacturers
should be encouraged to display the Energy Star label on cars in showrooms (where applicable)
and dealers trained to properly explain the label )

Second, owners of vehicle fleets, both public sector organizations and private companies,
should be encouraged to commuit to only buying Energy Star vehicles (or high effictency and
cleaner vehicles using some other means of identifying these vehicles). It might also be possible
to organize fleet owners into "green vehicle buying cooperatives” with the cooperatives or the
federal government negotiating discounts from vehicle manufacturers. The government could
promote purchase commitments and buying cooperatives, along the lines of the promotion béing
carried out and product discounts being obtained for other Energy Star products.

Precedents

The Department of Energy and EPA have extended Energy Star labeling and promotion
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to 2 wide range of products, new homes, and commearcial buildings. It would be logical to add
cars and Light trucks to this "green brand” program.  The Energy Policy Act of 1992 includes
fleet purchase targets and requirements for alternative fuel vehicles (AFVs). DOE initiated a
"Clean Cities Program” to promote purchase of and build infrastructure and markets for AFVs at
the local level. However, actual purchase of AFVs is well below Energy Policy Act targets due
to limited vehicle availability, relatively high cost of these vehicles, and limited fueling -
infrastructure. Even if the AFV targets were met, there would still be significant potential for
promoting commitments to buy highly efficient and low emitting gasoline-fueled vehicles on the
part of public and private fleet owners. ACEEE estimates that the target fleet market (after
deducting the EPAct AFV requirements) is over 1 million vehicles per year.

) )/

Impacts ‘

ACEEE has estimated the potential energy savings and avoided carbon emissions from a
"best-in-class” vehicle labeling and promotion program. Assuming a very strong program that
affects 30% of fleet purchases and 15% of the general market, the estimated energy savings is
about 0.4 quads (2.5% of passenger vehicle fuel use) by 2010, equivalent to 7 MMT of avoided
carbon emissions that year. Of course, if the participation is lower, the energy savings and
avoided carbon emissions would be reduced. It also should be recognized that if improved
labeling and promotion are carried in combination with stronger CAFE standards, these savings
- should be subsumed under those from the CAFE standards, ’
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Policy: New Appliance Efficiency Standards
Background

Appliance efficiency standards are one of our nation’s most effective strategies for saving
energy. Appliance standards pioneered by 2 few states in the 1970s and subsequently adopted at
. the pational level in 1987 have already cut national electricity use by 3%-~equivalent to the power
supplied by 30 large power plants. This means less fuel is burned to make electricity and less
pollution is generated.

147

National appliance efficiency standards bave received bipartisan support. The standards
legislation was sigoed into law in 1987 by President Reagan; new standards were issued during
both the Bush and Clinton Administrations. Efficiency standards already adopted will cut U.S.
greenbouse gas emissions by about xx million MMT of carbon equivalent by 2010, making thisa _
key part of our national effort to limit global warming. On the economic side, consumers and
businesses will save $xxx billion nct from efficiency standards already adopted. But additional
energy, carbon emissions, and dollar savings are achicvable through upgraded or new standards
on 2 wide range of products. '

Proposal

First, we recommend that DOE uses its existing authority to upgrade appliance and :
equipment efficiency standards where technically and economically feasible. Although a new set
of standards were issued in January, 2001, DOE is still many years behind schedule in reviewing
and upgrading standards on other products. DOE shouid issue new standards on transformers,
refrigerators and freezers, fumaces and boilers, commercial packaged air conditioning
equipment, commercial boilers, and dishwashers. These standards should be sct at the highest
levels justified under the current law, and the standards should be issued without further delay:

Second, we urge that minimum efficiency standards be set, cither via rulemaking or new
legislation, on a variety of products that DOE is not currently considering standards for. DOE
has the authority, but has never used it, to extend standards to additional types of products where
standards would be technically and economically feasible and would save a significant amount of
energy. In particular, we urge extending standards to TV, light fixtures, commercial
refrigeration equipment, commercial clothes washers, and furnace fan motors.

Precedents

National appliance efficiency standards on products such as refrigerators, clothes
washers, water heaters, and air conditioners have been upgraded previously. Appliance and
equipment efficiency standards were extended to additional products including motors, various
types of lamps, and heating and air conditioning equipment used in commercial buildings as part
of the Energy Policy Act of 1992. Efficiency standards on TV's and standby power consumption
for some products have been enacted in Japan.
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Impacts

Adopting stringent new appliance standards could result in widespread implementation of
innovative energy efficiency technologies such as condensing-type gas furnaces and low-loss
transformers. Regarding light fixtures, standards could lead to replacement of inefficient and
dangerous halogen torchiere lamps with fluorescent-based torchieres. And standards on furnace
fan motors could make variable speed motors the norm.

, According to ACEEE, new appliance efficiency standards (not covering standards already

issued in 200! or earlier) could save about 50 TWh of electricity and 0.12 quads of natural gas
(end-use only) by 2010. By 2020, the savings could grow to 105 TWh and 0.25 quads of natural
gas as the sppliance stock continues to turn over. Avoided CO2 emissions would reach about 13
MMT of carbon equivalent in 2010 and 22 MMT in 2020. Housebolds and businesses would
realize teps of billions of dollars of savings since the energy bill reductions would significantly
exceed any increase in purchase cost. Businesses purchasing more efficient transformers and .
commercial HVAC equipment, for example, would realize cumulative net savings of about $8
billion through 2020.

V)2
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Proposal: Provide tax credits to pnrchaseﬁ or mannfacturers of bighly fael efficient
appliances, heating, and air conditioning equipment . .

Background

There are a bost of innovative technologies that could significantly reduce the energy use ~
- and thus the pollutant emissions associated with heating, cooling, and appliances used in both 2
. resideptial and commervcial buildings. For example, electric heat pump water beaters cut

electricity consumption for water heating by 50~70% compared to conventional electric water

beaters. Gas-fired heat pumps are about twice as efficient for heating as typical new gas furnaces

and also provide space cooling using natural gas as the energy input. Super-efficient electric air
conditioners, refrigerators, and clothes washers use 25-50% less energy than typical new models

sold today. Fuel cell cogeneration systems offer the poteatial to power and heat homes or

commercial buildings very cleanly and at high overall efficiency. However, none of these

technologies are produced yet on a large scale. High first cost is a major barrier preventing more
widespread production, marketing, and sale. Without financial incentives, they may never

overcome the "initial high cost” bammer and get established in the marketplace.

Given the potential public benefits-lower energy consumption, increased clectric grid
reliability, lower criteria pollutant emissions, and lower greenhouse gas emissions-that such
techmologies promise, it is reasonable for the federal government to provide financial incentives
in order to stimulate mass production and support initial sales of these innovative technologies.
The incentives should be of limited duration and possibly phase down over time so that the cost
to the government is limited and the technologies eventually compete (or not compete) without
subsidies.

Proposal

We propose providing tax credits to either manufacturers or purchasers of highly efficient
building equipment, focusing on innovative "leapfrog” technologies such as those mentioned
above. This would minimize the pumber of "free riders” and provide the biggest "bang per buck”
in terms of market ransformation. Specifically, we propose tax incentives that are either fixed in
value or calculated as a fraction of the first cost (with a cap on the value) for the following
products:

electric heat pump water heaters

gas-fired heat pumps A
electric air conditioners and beat pumps with SEER > 13.5
building fuel cell cogencration systems

superefficient refrigerators and clothes washers

highly efficient ground-source heat pumps.

The tax credits should be on the order of 20% of the first cost for the most efficient
products, with a sliding scale or lower tier(s) for less efficient but still innovative products. This
approach has been followed in the climate technology tax credit proposals put forward by the
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Clinton Administration. The tax credits should remain in effect for around 5 years, say 2001-
2005, andcouldmpdownmmagmmdemthcﬁnalycarortwo

Precedents

In 1999 and/or 2000, the Clinton Administration proposed tax credits for heat pump
water heaters, gas-fired heat pumps, fuel cell cogencration systems, and high efficiency central
air conditioners and electric heat pumps. These proposals, or components of them, were
incorporated in 2 number of bills introduced in the 106® Congress: Also, encrgy efficiency
advocates and appliance manufacturers strongly supported tax credits for super-efficient
appliances. Their proposal, involving credits for apphiance manufacturers with a cap on the
amount any one company could claim, was introduced in the 106 Congress with broad

bipartisan support.

)2/

Impacts

It is likely that there would be millions of qualifying products sold during the 2001-2005
time period. The total cost to the Treasury might reach on the order of $1.5-2.0 billion, with high
cfficiency central air conditioners likely being the most costly component of the package. Sales
of fuel cell cogeneration systems might reach 200-500 MW of total installed electric capacity,
with this product costing the Treasury $80-200 million.

Participation on this scale would have a relatively modest direct impact on energy use and
CO2 emissions-saving on the order of 0.05 quads of primary energy and 1.0-1.5 million metric
tons of carbon emissions per year by the end of the eligibility period. However, if the credits
help to establish these innovative products in the marketplace and reduce the first cost premium
so that the products are viable after the credits are phased out, the indirect impacts could be many
times greater than the direct impacts. Total energy savings could reach 0.25-0.5 quads and
avoided carbon emissions could reach 5-10 million metric tons by 2015 if the credits are
successful.
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. Policy: Expand Energy-Efficient Product Labeling and Promotion -

Background

The Energy Star labeling program implemented by EPA and the Department of Energy
covers a wide range of residential and commercial products including appliances, heating and
- cooling systems, office equipment, and lighting products. The Energy Star program stimulated -
~ the wide use of power management in personal computers, photocopiers, printers, and facsimile
machines. Power management can reduce the energy use of office equipment by up to 50%.
Around 80% of new personal computers, 95% of monitors, 99% of printers, and 65% of copiers
now have power management features and thus the Energy Star label. In total, consumers bought
more than 100 million Energy Star products in 1999. As a result of cumulative purchases,
consumers are saving more than 29 billion kWh per year—worth about $2.3 billion anpually.
And recognition of the Energy Star label-the national symbol for energy efficiency-is rapidly
growing.

)2

Proposal

EPA and DOE should expand the scope and level of promotion associated with the
Energy Star program. Energy Star labeling should be extended to additional types of electronic
products (cable boxes, telephone equipment, battery chargers, etc.), commercial refrigeration
equipment (vending machines, freezer cases, etc.), microwave ovens, motors, and other mass-
produced products not currently covered. The new commercial building benchmarking and
rating program so far only applies to office buildings. The program should be extended to other
sectors including schools, retail buildings, bealthcare, and lodging as well. And more funding is
needed to expand promotion and training activities in the Energy Star Small Business and new
homes programs, as well as to increase consumer awareness and market penetration of energy-
cfficient Energy Star products of all types.

Precedents

EPA and DOE have been trying to expand the Energy Star program but have faced
funding constraints due to the Congress failing to provide adequate funding levels in recent
years. Nonetbeless, Energy Star labeling has begun for TVs, VCRs, and audio systems with low
standby power consumption, and similar efforts are planned for other types of electronic
products. Also, the Energy Star brand has been extended to cover highly efficient new homes
with over 1,500 builders pow participating and more than 17,000 Energy Star new homes
already built. These outstanding homes use 35% less energy for beating and cooling on average
compared to the current “good practice™ homes. The newest product is a performance rating
system for commercial buildings that allows labeling and recognition of the most efficient
buildings across the country. Funding for EPA’s portion of the Energy Star program (a large
majority of the program is operated by EPA) will increase in FY2001 in order to support these
and other new activities.

Impacts
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ACEEE estimates that extending Enctgy Star labeling to additional types of electromc
products, microwave ovens, and commercial refrigeration equipment could save about 13 billion
kWh/yr by 2010 and 19 billion KkWh/yr by 2020. Expansion of the Encrgy Star homes program
and commercial building benchmarking program new appliance efficiency standards could save

just as much if not more energy, as could additional publicity and promotion of all elements of
" the program. Assuming these combined efforts save 40 TWh/yr by 2010 and 60 TWh/yt by
2020, the avoided CO2 emissions would reach about 9 MMT of carbon equivalent in 2010 and
12 MMT in 2020. Consumers would realize substantial cost savings—on the order of $2-3 billion
by 2010 and $3-4 billion by 2020-since there usually is little or no incremental first cost for
upgmimgymdumandbmldmgstotbc&agysurlmls ['Note:'l'hsesavmgsaxcmaddmon
to those from resulting from ongoing Energy Star activities.]
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