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% 9
CEC 3375 L5 JkWh
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CEC 135.0

1.0¢ /kWh

CEC 101.25 45¢ /W S0
CEC 675 1¢ /KWh
CEC 33.75 NGO NPO
CAEATFA 25.0
CTTAC 40.0
CAEATFA 350.0

CAEATFAO California Alternative Energy and Advanced Transportation Financing Authority

CTTCALO California Technology Trade and Commerce Agency

000 California Energy Commission




Ve

MW (1983-2000)
(A) (B) (A/B)
1983 7,020 731 52 2 7,805 199,609 3.9%
1984 9,272 1,099 192 11 10,574 211,900 5.0%
1985 10,957 1,171 655 33 12,816 210,172 6.1%
1986 13,094 2,063 1,221 64 16,442 211,028 7.8%
1987 14,083 2,461 1,713 188 18,445 220,371 8.4%
1988 14,194 4,092 1,824 315 20,425 232,926 8.8%
1989 15,247 5,204 2,139 471 23,061 238,567 9.7%
1990 16,038 6,644 2,418 681 25781 252,355 10.2%
1991 15,566 7,312 2,669 719 26,266 242,343 10.8%
1992 16,491 7,362 2,707 700 27,260 245535 11.1%
1993 15,770 5,760 2,867 857 25,254 242,026 10.4%
1994 15,573 7,173 3,293 798 26,837 256,719 10.5%
1995 14,267 5,969 3,182 793 24,211 256,367 9.4%
1996 13,539 5,557 3,154 832 23,082 253,621 9.1%
1997 11,950 5701 2,739 810 21,200 255,080 8.3%
1998 12,554 5,266 2,776 839 21,435 276,412 7.8%
1999 13251 5,663 3,433 838 23,185 275,803 8.4%
2000 13,456 6,086 3,604 860 24,006 280,497 8.6%

000 California Energy Commission



Renewable Electric Power Industry Net Summer Capability by State, 1998

Megawatts)
Hydroelectric | Geothermal | Solar/PV Wind MSW(/;I;anﬂII WO\(/)\?a/svt? od Other Waste Total

Alabama 3,009 -- -- -- - 785 5 3,799
Alaska 359 —- —- *| —- —- —- 359
Arizona 2,708 -- *| -- - - - 2,708,
Arkansas 1,277 -— -— -— -- 252 -- 1,529
California 10,256 2,631 334 1,487 225 575 104 15,611
Colorado 644 -- -- -- -- -- -- 644
Connecticut 148 -- -- -- 215 - 29 392
Delaware -- -- -- -- -- -- -- --
Dist. of Col. -- -- -- -- -- -- -- --
Florida 47| —— 30| —— 436 425 134 1,072
Georgia 2,345 -- -- -- 2 528 5 2,881
Hawaii 28 33 —- 20 62 - 93 236
Idaho 2,667 -- -- -- - 130 - 2,798
lllinois 37 —- —- —- 131] —- —- 167|
Indiana 59 -- -- -- 11 - - 69
lowa 136 —— —— *| 5 —- —- 142
Kansas 2 -- -- -- -- -- -- 2
Kentucky 808 -- -- -- — 4 - 812
Louisiana 182 -- -- -- - 478 15 676
Maine 758] —— —— —— 38 536 48| 1,379
Maryland 530 -- -- -- 124 3 1 658
Massachusetts 880 - - *| 268 25 9 1,183
Michigan 265 -- -- 1 155 286 - 707
Minnesota 203] —— —— 129 133] 190 * 655|
Mississippi -- -- -- -- —— 263 - 263
Missouri 543 -- -- -- -- -- -- 543
Montana 2,598 -— —— —— - 10 - 2,608
Nebraska 167, -— -— -- -- -- -- 167|
Nevada 1,050 218 -- -- - - - 1,268
New

Hampshire 441 -— -— -- 29 115 -- 586
New Jersey 13 -= -= -= 187 -- -- 199
New Mexico 81 -- -- -- - - - 81
New York 4,134 —— —— —— 158] 42| 121] 4,455
Carolina 1,990 —— —— —— 13 260 —- 2,263]
North Dakota 518 -- -- -- -- -- 9 527
Ohio 123 —— —— —— 90 120 —- 333]
Oklahoma 775 -- -- -- 16 60 - 851
Oregon 9,128 —— —— 25| 37 170 3| 9,364
Pennsylvania 691 - - - 257 60) -- 1,008
Rhode Island 3 -- -- -- 15 -- -- 18
South

Carolina 1,281 —— —— —— 13 322 —- 1,616
South Dakota 1,806 -- -- -- - - - 1,806
Tennessee 2,400 —-| —-| —-| 10 73 -- 2,483
Texas 695 -- 1 34 5 174 8 918
Utah 266 35 —— —— —- —- —- 301
Vermont 271 -- -- 1 -- 72 -- 343
Virginia 763 —— *| —— 212 424 —- 1,399
Washington 21,562 -— - - 5 270 -- 21,837
West Virginia 137, -- -- -- —— —— —— 137
Wisconsin 490, - - - 49 123 - 662
Wyoming 298 -- -- 1 -- -- -- 299
Total 79,573 2,917 365) 1,698 2,903 6,776 R585 R94,817

* = Capability was less than 0.5 megawatts.
US. Department of Energy EIA




Renewable Electric Power Industry Net Generation by State, 1999
(Thousand Kilowatthours)

MSW/Landfill

Wood/Wood

Hydroelectric | Geothermal | Solar/PV Wind Gas Waste Other Waste Total

Alabama 7,759,602 -] - -] -] 3,904,945 8,427| 11,672,974
Alaska 816,608 -] - - - - -] 816,608
Arizona 9,758,817 - - - - - 104,020 9,862,837
Arkansas 2,694,334 - -] -] -] 1,306,247| 7,683 4,008,264
California 40,736,667 14,933,071 847,869 3,229,953 1,715,751 3,322,930 667,362 65,453,604
Colorado 1,562,485 - - - - - 31,772 1,594,258
Connecticut 421,962 -- -- -- 1,941,259 -- 219,613 2,582,834
Delaware - - - - — — — -
Dist. of Col. -— -— -— -— -— -— -— -—
Florida 140,175 - - - 3,138,988 1,745,341 658,296 5,682,799
Georgia 2,751,174 - - - 16,764 3,002,399 24,425 5,794,762
Hawaii 117,562 210,857 -] 16,494 364,898 -] 200,003 909,814
Idaho 13,443,046 - - - - 486,756 - 13,929,802
lllinois 142,094 -] - -— 473,337 201,876 494,596 1,311,902
Indiana 406,974 - - - 123,139 - - 530,113
lowa 945,622 -] - 326,354 74,441 11 16,766 1,363,193
Kansas 12,367 -- -- -- -- -- -- 12,367
Kentucky 2,556,572 - - - - 12,409 -] 2,568,981
Louisiana 801,826 - - - - 2,458,967 127,102 3,387,894
Maine 3,758,193 -] - - 423,699 2,568,527 83,163 6,833,582
Maryland 1,424,197| - -] - 363,586 177,638 41 1,965,462
Massachusetts 969,014 -] -] -] 1,991,057| 100,463 5,011 3,065,545
Michigan 1,458,333 - - - 878,734 1,773,933 172,418 4,283,418
Minnesota 1,178,933 - - 485,692 741,275 546,569 253 2,952,721
Mississippi 5,554 -] - -] -] 1,450,418, - 1,455,972
Missouri 1,853,065 - - - 47,283 - 13,812 1,914,160
Montana 13,822,062 -- -- -- -- 51,491 -- 13,873,553
Nebraska 1,719,030 - -] -] -] - 11,712 1,730,742
Nevada 2,827,671 1,425,509 - -] - -] -] 4,253,179
New

Hampshire 1,411,282 87,643 -] -] 244,102 810,891 - 2,553,919
New Jersey 17,303 - - - 1,374,521 - 17,054 1,408,877,
New Mexico 242,710 - - - - - 11,013 253,723
New York 24,751,327 - - - 2,006,154 717,552 1,057 27,476,091
Carolina 3,684,186 - - -] 82,473 1,483,171 12,100 5,261,930
North Dakota 2,609,159 - - - - - 5,736] 2,614,895
Ohio 423,031 - - - - 636,752 - 1,059,783
Oklahoma 3,175,399 - - - 1,653 166,599 - 3,343,651
Oregon 45,639,050 - - 84,792, 94,705 358,554 -] 46,177,101
Pennsylvania 1,946,598, -] - -] 1,982,281 544,376 41,253 4,514,507
Rhode Island 6,050 - - - 114,192 - - 120,241
South

Carolina 1,687,351 - - - 60,577, 1,484,583 2,605] 3,235,116
South Dakota 6,677,303 -- -- -- -- -- -— 6,677,303
Tennessee 7,801,957 - - - 35,109 616,424 4,984 8,458,474
Texas 1,120,206 - 86 319,960 43,469 692,800 42,716 2,219,237
Utah 1,255,142, 155,530 - - 8,169 - - 1,418,841
Vermont 1,195,696 - - 13,604 - 397,362 -] 1,606,662
Virginia 681,686 -] -] -] 1,107,461 1,678,127, 6,317 3,473,592
Washington 96,989,382 - - - 231,061 1,095,878, 19,639 98,335,960
West Virginia 930,256 - -— -— -— -— -— 930,256
Wisconsin 1,984,593 - - - 156,340 851,572 136,102 3,128,607
Wyoming 1,170,225 - - 11,150 - - - 1,181,375
Total 319,483,831 16,812,610 847,955 4,487,998 19,836,476 34,645,559 3,147,052] 399,261,481

US. Department of Energy EIA
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Pollutant |Averaging California Standards ! Federal Standards ?
Time Concentration 3 Method * Primary 33 Secondary 3¢ | 'Method’
3 Ultraviolet 0.12 ppm (235 pg/m?3)8 Same as Ethylene
o ©) 1 Hour BRI YT L) Photometry ppm (235 pg/it) Primary Standard Charilrinessrss
zone
3
8 Hour = 0.08 ppm (157 ug/m?)
: Annual
Respirable i .
P t'p lat Geﬁrg;t]nc 30 pg/m? Size Selective - Sameas Inertial
articulate Inlet Sampler . Primary Standard Separation and
Matter 24 Hour 50 ug/mé ARB Method 150 ug/m y Gravai\lmgtic
PM Annual P (8/22/85) Analysis
( 10) Arithmetic - 50 ug/m?®
Mean
F_ine 24 Hour 65 g/ came s Inertial
Particulate No Separate State Standard Primary Standard Separation and
Matter Annual 15 ug/n? Gravimetic
(PM. ) Arithmetric Analysis
2.5 Mean
8 Hour 9.0 ppm (10 mg/m?) Non-dispersive 9 ppm (10 mg/m?) Non-dispersive
Carbon Infrared Infrared
Monoxide 1 Hour 20 ppm (23 mg/md) Photometry 35 ppm (40 mg/m?) None Photome:
co (NDIR) (NDIR)W
(Lake Tahoe)
. Annual Same as
Nitrogen | Arithmetric — GasPhase | 0.053ppm (100ug/m) | Primay Sendard | oot
Dioxide Mean Chemiluminescence
(NO,) 1 Hour 0.25 ppm (470 ug/m?) —
2
30 days 1.5 ug/mé = — -
. average AIHL Method 54 "é'gr?]gl/gl;q‘de
ea — (12/74) Same as ; ;
(:Qatlfa'r}(?’ Atomic Absorption 1.5 ug/m? Primary Standard Atomic Absorption
Annual
Sulfur Ari'tzlmetric — 0.030 ppm (80 ug/md) —
ean
D (l g >c<)lo)l e 24 Hour 0.04 ppm (105 pug/m?) Fluorescence 0.14 ppm (365 pg/m?) — Pararosoaniline
2 3 Hour — — 0.5 ppm (1300 ug/n?)
1 Hour 0.25 ppm (655 pg/m?) — —
. ep e In sufficient amount to produce an extinction
Visibility oh coefficient of 0.23 per kilometer—visibility
Reducing 10 oun; of ten miles or more (0.07—30 miles or more
Particles 6( args.l(f for Lake Tahoe) due to particles when the No
[ ) relative humidity is less than 70 percent.
Method: ARB Method V (8/18/89).
| Turbidimetric Federal
Sulfates i
24 Hour 25 ug/m? Barium Sulfate-AIHL
Method 61 (2/76)
" Standards
ydrogen Cadmium
Sulfide 1 Hour 0.03 ppm (42 ug/m?) Hydroxide
STRactan
See footnotes on next page...

California Air Resour ces Board (1/25/99)



1. Cdlifornia standards for ozone, carbon monoxide (except Lake Tahoe), sulfur dioxide (1 and 24 hour),
nitrogen dioxide, suspended particulate matter—PM _ ; and visibility reducing particles, are valuesthat are
not to be exceeded. All others are not to be equaled or exceeded. California ambient air quality standards
arelisted in the Table of Standardsin Section 70200 of Title 17 of the California Code of Regulations.

In addition, Section 70200.5 lists vinyl chloride (chloroethene) under “ Ambient Air Quality Standards for
Hazardous Substances.” In 1978, the California Air Resources Board (ARB) adopted the vinyl chloride
standard of 0.010 ppm (26 ug/m?) averaged over a 24-hour period and measured by gas chromatography.
The standard notes that vinyl chloride is a*“known human and animal carcinogen” and that “low-level
effects are undefined, but are potentially serious. Level is not athreshold level and does not necessarily
protect against harm. Level specified islowest level at which violation can be reliably detected by the
method specified. Ambient concentrations at or above the standard constitute an endangerment to the
health of the public.”

In 1990, the ARB identified vinyl chloride asa Toxic Air Contaminant and determined that there was not
sufficient available scientific evidence to support the identification of athreshold exposure level. This
action allows the implementation of health-protective control measures at levels below the 0.010 ppm
ambient concentration specified in the 1978 standard.

2. National standards (other than ozone, particul ate matter, and those based on annual averages or annual
arithmetic mean) are not to be exceeded more than once ayear. The ozone standard is attained when the
fourth highest eight hour concentration in ayear, averaged over three years, is equal to or less than the
standard. For PM 10, the 24 hour standard is attained when 99 percent of the daily concentrations, averaged
over three years, are equal to or less than the standard. For PM, , the 24 hour standard is attained when 98
percent of the daily concentrations, averaged over three years, are equal to or less than the standard.
Contact U.S. EPA for further clarification and current federal policies.

3. Concentration expressed first in unitsin which it was promulgated. Equivalent units given in parentheses
are based upon a reference temperature of 25°C and a reference pressure of 760 mm of mercury. Most
measurements of air quality are to be corrected to a reference temperature of 25°C and a reference pressure
of 760 mm of mercury (1,013.2 millibar); ppm in this table refers to ppm by volume, or micromoles of
pollutant per mole of gas.

4. Any equivaent procedure which can be shown to the satisfaction of the ARB to give eguivalent results at
or near thelevel of the air quality standard may be used.

5. National Primary Standards: The levels of air quality necessary, with an adegquate margin of safety to
protect the public health.

6. National Secondary Standards: The levels of air quality necessary to protect the public welfare from any
known or anticipated adverse effects of a pollutant.

7. Reference method as described by the EPA. An “equivalent method” of measurement may be used but
must have a*“ consistent relationship to the reference method” and must be approved by the EPA.

8. New federal 8-hour ozone and fine particulate matter standards were promulgated by U.S. EPA on July 18,
1997. The federa 1-hour ozone standard continues to apply in areas that violated the standard. Contact
U.S. EPA for further clarification and current federal policies.

California Air Resour ces Board (1/25/99)



O

0O Energy Resource Investment Plan (CPA, Feb 2002)

0 2002-2012 Electricity Outlook Report (California Energy Commission, Feb 2002)

O Renewable Energy for California (Renewable Energy Policy Project, Mar 2002)

O Renewable Electricity Purchases (Louise Guey-Lee (EIA))

O The Changing Structure of the Electric Power Industry 2000 (EIA, Oct 2000)

O Incentives, Mandates, and Government Programs for Promoting Renewable Energy
(Mark Gielecki, Fred Mayes, and Lawrence Prete (EIA))

0dodooooooodoooodooonD (oooo0o000 0000000 0,20010 40)

000000000000l (pooooo000000 DoOoO0O0O0,20010 120)

OO0O00o0o0o0o0oooooOoOooOoObObODbODbODODOO0OO0000 (JETRO LosAngeles, Mar 2002)

OoO0OoooooOOoboOooOoObOObObOO00D000 (0000000 Dooooooooon)

o Web Site

OCPADODOODOOO O http://www.capowerauthority.ca.gov

00000000 O http://lwww.epa.govl

000000000 EIAD http://www.eia.doe.gov

000000000000 http:/lwww.energy.ca.govld

0 CREST (Center for Renewable Energy and Sustainable Technology) (http://www.crest.org)
0 EREN (Energy Efficiency and Renewable Energy Network) (http://www.eren.doe.gov)

0 NREL (National Renewable Energy Laboratory) (http://www.nrel.gov)
O0o0ooooono (http://www.enecho.meti.go.jp)

o

O Sun Utility Network, Inc. Les Hamasaki
O0000oo0ooooogno  John W. Jimison

O Mitsubishi Power Systems Inc.
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