


“Reference stations may be used to identify baseline marine life conditions 
for the same habitat as the power plant, if determined by the Expert 
Review Panel.” 
 

The applicability of reference stations is unclear.  This provision, as written, is 
ambiguous and it is uncertain as to how reference stations will be used.  Greater 
understanding is needed to determine how they will be used and where they will 
be located. 
 
Definition of New Power Plant 
The proposed rule modifies the EPA definition of a new power plant to 
incorporate some elements of the Phase I definition: 
 

a)  “any power plant which commenced construction after Jan 17, 2002, or 
 
b)  any power plant that was in operation prior to Jan 17, 2002, but as of 

the effective date of the policy, has undergone or will undergo a major 
modification.  A major modification is a modification of the facility that 
increases electrical production capacity and increases the intake flow 
rate.” 

 
The intent of the definitional change is to address replacement projects 
where entire generating units are torn down and replaced with completely 
new generating units using different generating technologies, but where 
the plant continues to use the existing once-through cooling system, even 
if it requires major modifications.  The wording may not achieve the 
desired objective of reducing the continued use of once-through cooling 
when new generating units are constructed at existing coastal power 
plants.  First, because combined cycle units use water more efficiently on 
a per-MWh output basis than a steam boiler unit, it is unlikely that 
replacement projects would increase their intake flow levels and meet the 
criteria in part (b).  Second, in the Energy Commission’s experience, the 
standard of an increase or net increase in generating capacity is an 
imperfect test; some major repowering/replacement projects have 
increased net capacity just below the 50 MW threshold that triggers the 
Energy Commission’s licensing authority.  If State Water Board staff is 
seeking to discourage the use of once-through cooling in replacement 
projects, the definition will need to be modified.  Whatever definition is 
adopted the Energy Commission believes that the definition should be 
crafted to apply to all facility modifications, and not just those subject to 
Energy Commission jurisdiction. 
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APPENDIX A 
2001-2005 Capacity Factors 

Notes
Does not include San Onofre and Diablo Canyon (4200+ MW at 85-93% capacity factor)
Source: Energy Commissin Electricity Analysis Office, David Vidaver, 7/14/2006 (654-4656)
Capacity Factor: Output/Possible Output, where Possible Output is Capacity*8760 hrs
Technology: ST = Steam Boiler, CC = Combined Cycle, CT = Combustine Turbine Peaker

Plant Unit Capacity Technology On-Line Date 2001 MWh 2001 CF 2002 MWh 2002 CF 2003 MWh 2003 CF 2004 MWh 2004 CF 2005 MWh 2005 CF 2001-2005 CF
Alamitos 1 175 ST 1956 150,610 9.8% 142,973 9.3% 123,589 8.1% 99,187 6.5% 41,526 2.7% 7.3%
Alamitos 2 175 ST 1957 314,010 20.5% 167,808 10.9% 129,675 8.5% 105,300 6.9% 32,665 2.1% 9.8%
Alamitos 3 320 ST 1961 1,300,483 46.4% 1,043,989 37.2% 1,089,514 38.9% 703,320 25.0% 260,716 9.3% 31.4%
Alamitos 4 320 ST 1962 1,326,102 47.3% 710,764 25.4% 622,817 22.2% 574,893 20.5% 155,027 5.5% 24.2%
Alamitos 5 480 ST 1969 2,821,879 67.1% 1,433,863 34.1% 861,684 20.5% 1,075,935 25.5% 393,998 9.3% 31.3%
Alamitos 6 480 ST 1966 2,682,933 63.8% 619,790 14.7% 784,026 18.6% 460,492 10.9% 427,180 10.1% 23.6%

Alamitos 1-6 1,950 8,596,017 50.3% 4,119,187 24.1% 3,611,305 21.1% 3,019,127 17.7% 1,311,112 7.7% 24.2%
note:  Alamitos 7 (133 MW CT) is retired

Contra Costa 6 340 ST 1964 1,893,584 63.6% 876,534 29.4% 62,809 2.1% 138,181 4.6% 34,088 1.1% 20.2%
Contra Costa 7 340 ST 1964 1,530,961 51.4% 1,148,685 38.6% 510,893 17.2% 672,563 22.5% 296,949 9.9% 27.9%

Contra Costa 6-7 680 3,424,545 57.5% 2,025,218 34.0% 573,702 9.6% 810,744 13.6% 331,037 5.6% 24.0%
note: Contra Costa 1-3 (348 MW total) are retired; units 4-5 (232 MW total) are synchronous condensers; unit 8 (530 MW) is in permitting 

El Segundo 3 335 ST 1964 711,903 24.3% 1,061,387 36.2% 710,468 24.2% 270,756 9.2% 366,353 12.4% 21.3%
El Segundo 4 335 ST 1965 1,681,052 57.3% 1,340,186 45.7% 601,024 20.5% 244,649 8.3% 297,908 10.1% 28.4%

El Segundo 3-4 670 2,392,955 40.8% 2,401,573 40.9% 1,311,492 22.3% 515,405 8.8% 664,261 11.3% 24.8%
note: El Segundo 1-2 (350 MW total) are retired

Encina 1 107 ST 1954 352,670 37.6% 145,804 15.6% 116,765 12.5% 175,749 18.7% 146,205 15.6% 20.0%
Encina 2 104 ST 1956 372,258 40.9% 181,603 19.9% 148,499 16.3% 227,419 24.9% 157,440 17.2% 23.9%
Encina 3 110 ST 1958 460,636 47.8% 187,082 19.4% 209,592 21.8% 393,661 40.7% 179,890 18.6% 29.7%
Encina 4 293 ST 1973 1,565,982 61.0% 906,659 35.3% 940,196 36.6% 1,218,282 47.3% 806,465 31.3% 42.3%
Encina 5 315 ST 1978 1,240,155 44.9% 1,028,439 37.3% 1,150,690 41.7% 1,295,399 46.8% 575,978 20.8% 38.3%

Encina 1-5 929 3,991,700 49.0% 2,449,586 30.1% 2,565,741 31.5% 3,310,510 40.7% 1,865,978 22.9% 34.8%
does not include Encina GT (16 MW GT), which operates at a very low capacity factor (<3%)

Harbor CC 10A-10B 240 CC 1994 621,309 29.6% 620,743 29.5% 500,569 23.8% 326,865 15.5% 290,661 13.8% 22.4%
note: does not include Harbor 10-14 (250 MW total) CTs (operational) or Harbor 1-4 (retired GTs, 76 MW total)

Haynes 1 200 ST 1962 349,335 19.9% 464,303 26.5% 630,867 36.0% 613,466 34.9% 447,283 25.5% 28.6%
Haynes 2 200 ST 1963 948,056 54.1% 592,743 33.8% 455,385 26.0% 623,023 35.5% 374,858 21.3% 34.2%
Haynes 5 318 ST 1,105,944 39.7% 482,911 17.3% 1,051,743 37.8% 352,160 12.6% 520,463 18.6% 25.2%
Haynes 6 318 ST 383,648 13.8% 581,254 20.9% 323,992 11.6% 382,120 13.7% 83,943 3.0% 12.6%

Haynes ST 1,2,5,6 1,036 2,786,983 30.7% 2,121,211 23.4% 2,461,987 27.1% 1,970,769 21.7% 1,426,547 15.7% 23.7%

Haynes 9 288 CC 2005 1,190,416 47.1% 47.1%
Haynes 10 288 CC 2005 1,171,991 46.4% 46.4%

Haynes CC 9-10 575 2,362,407 46.9% 46.9%

Haynes All 1,036/1,211 2,786,983 19.7% 2,121,211 15.0% 2,461,987 17.4% 1,970,769 14.0% 3,788,954 26.8% 26.0%
note: does not include Haynes 3-4 (444 MW total), retired
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Humboldt Bay 1 52 ST 1656 301,752 66.2% 194,615 42.7% 135,796 29.8% 190,914 41.8% 216,451 47.4% 45.6%
Humboldt Bay 2 53 ST 1958 378,430 81.5% 190,383 41.0% 95,965 20.7% 192,851 41.4% 212,662 45.7% 46.1%

Humboldt Bay 1-2 105 680,182 73.9% 384,998 41.9% 231,761 25.2% 383,765 41.7% 429,113 46.7% 45.9%

Huntington Beach 1 215 ST 1958 688,888 36.6% 647,852 34.4% 703,212 37.3% 716,090 37.9% 489,439 25.9% 34.4%
Huntington Beach 2 215 ST 1958 698,501 37.1% 699,436 37.1% 712,307 37.8% 756,114 40.0% 415,798 22.0% 34.8%

Huntingon Beach 1-2 430 1,387,389 36.8% 1,347,288 35.8% 1,415,519 37.6% 1,472,204 39.1% 905,237 24.0% 34.6%

Huntington Beach 3 225 ST 2002 55,128 2.8% 162,719 8.3% 370,597 18.8% 379,530 19.3% 15.4%
Huntington Beach 4 225 ST 2003 142,146 7.2% 346,216 17.5% 269,634 13.6% 15.6%

Huntington Beach 3-4 450 55,128 2.8% 304,865 7.7% 716,813 18.2% 649,164 16.5% 17.3%

Huntington  Beach 1-4 880 2,189,017 28.4% 1,554,401 20.2% 24.2%

Mandalay 1 215 ST 1959 1,066,366 56.6% 499,331 26.5% 288,357 15.3% 314,217 16.6% 137,567 7.3% 24.5%
Mandalay 2 215 ST 1959 1,077,388 57.2% 564,964 30.0% 365,833 19.4% 404,936 21.4% 211,460 11.2% 27.9%
Mandalay 3 130 CT 1970 36,764 3.2% 8,386 0.7% 9,120 0.8% 0 0.0% 1,505 0.1% 1.0%

Mandalay 1-3 560 2,180,518 44.4% 1,072,681 21.9% 663,310 13.5% 719,153 14.7% 350,532 7.1% 20.3%

Morro Bay 3 338 ST 1962 1,840,033 62.1% 503,361 17.0% 146,009 4.9% 232,091 7.8% 166,175 5.6% 19.5%
Morro Bay 4 338 ST 1963 1,544,763 52.2% 1,000,637 33.8% 145,630 4.9% 114,016 3.8% 153,085 5.2% 20.0%

Morro Bay 3-4 676 3,384,795 57.2% 1,503,997 25.4% 291,639 4.9% 346,107 5.8% 319,260 5.4% 19.7%
note: does not include Morro Bay 3-4 (326 MW total), retired

Moss Landing 1 265 CC 2002 493,343 21.3% 914,952 39.4% 720,204 31.0% 1,128,770 48.6% 35.1%
Moss Landing 2 265 CC 2002 475,206 20.5% 947,231 40.8% 843,722 36.3% 1,026,569 44.2% 35.4%
Moss Landing 3 265 CC 2002 404,597 17.4% 835,759 36.0% 892,294 38.4% 1,135,285 48.9% 35.2%
Moss Landing 4 265 CC 2002 410,285 17.7% 828,009 35.7% 927,815 40.0% 1,131,380 48.7% 35.5%
Moss Landing 6 739 ST 1967 3,627,486 56.0% 2,276,079 35.2% 580,790 9.0% 363,877 5.6% 235,205 3.6% 21.9%
Moss Landing 7 739 ST 1968 5,017,197 77.5% 1,730,249 26.7% 752,808 11.6% 765,596 11.8% 231,933 3.6% 26.2%

Moss Landing 1-7 2,538 8,644,683 38.9% 5,789,759 26.0% 4,859,549 21.9% 4,513,508 20.3% 4,889,142 22.0% 28.2%

Ormond Beach 1 750 ST 1971 3,109,591 47.3% 1,189,349 18.1% 759,186 11.6% 1,355,431 20.6% 133,615 2.0% 19.9%
Ormond Beach 2 750 ST 1973 3,026,036 46.1% 1,210,342 18.4% 1,125,014 17.1% 966,810 14.7% 391,101 5.9% 20.4%

Ormond Beach 1-2 1,500 6,135,627 46.7% 2,399,691 18.3% 1,884,200 14.3% 2,322,241 17.7% 524,716 4.0% 20.2%

Pittsburg 5 325 ST 1960 1,596,868 56.1% 547,082 19.2% 785,460 27.6% 693,603 24.3% 341,666 12.0% 27.8%
Pittsburg 6 325 ST 1961 1,818,227 63.9% 703,877 24.7% 209,148 7.3% 596,613 20.9% 202,408 7.1% 24.8%
Pittsburg 7 720 ST 1972 4,715,572 74.8% 2,760,981 43.8% 1,127,364 17.9% 622,181 9.8% 108,788 1.7% 29.6%

Pittsburg 5-7 1,370 8,130,667 67.7% 4,011,939 33.4% 2,121,972 17.7% 1,912,396 15.9% 652,862 5.4% 28.0%
note: does not include Pittsburg 1-4 (652 MW total), retired

 

 



Potrero 3 207 ST 1956 1,048,178 57.8% 570,643 31.5% 851,453 47.0% 872,320 48.0% 385,621 21.2% 41.1%
Potrero 4 52 CT 1976 29,894 6.6% 9,880 2.2% 18,319 4.0% 16,480 3.6% 17,776 3.9% 4.1%
Potrero 5 52 CT 1976 52,880 11.6% 9,691 2.1% 11,159 2.4% 15,815 3.5% 14,881 3.3% 4.6%
Potrero 6 52 CT 1976 50,306 11.0% 8,185 1.8% 10,426 2.3% 15,343 3.4% 12,340 2.7% 4.2%

Potrero 3-6 363 1,181,258 37.1% 598,399 18.8% 891,357 28.0% 919,958 28.9% 430,618 13.5% 25.3%
note: Potrero 4-6 are gas turbines

Redondo Beach 5 175 ST 1954 164,530 10.7% 83,476 5.4% 127,576 8.3% 37,455 2.4% 14,631 1.0% 5.6%
Redondo Beach 6 175 ST 1957 383,478 25.0% 47,302 3.1% 30,554 2.0% 24,954 1.6% 17,250 1.1% 6.6%
Redondo Beach 7 480 ST 1967 2,828,873 67.3% 965,701 23.0% 519,163 12.3% 739,056 17.5% 278,134 6.6% 25.3%
Redondo Beach 8 480 ST 1967 2,847,052 67.7% 984,254 23.4% 358,398 8.5% 468,611 11.1% 114,197 2.7% 22.7%

Redondo Beach 5-8 1,310 6,223,933 54.2% 2,080,733 18.1% 1,035,691 9.0% 1,270,076 11.1% 424,212 3.7% 19.2%
note: Redondo Beach 1-4 (292 MW total) are retired

Scattergood 1 179 ST 1958 515,164 32.9% 449,914 28.7% 452,619 28.9% 485,816 31.0% 166,357 10.6% 26.4%
Scattergood 2 179 ST 1959 362,192 23.1% 523,210 33.4% 481,604 30.7% 470,322 30.0% 489,811 31.2% 29.7%
Scattergood 3 445 ST 1974 965,638 24.8% 260,150 6.7% 1,418,880 36.4% 893,637 22.9% 482,824 12.4% 20.6%

Scattergood 1-3 803 1,842,994 26.2% 1,233,274 17.5% 2,353,103 33.5% 1,849,775 26.3% 1,138,992 16.2% 23.9%

South Bay 1 147 ST 1960 639,527 49.7% 459,135 35.7% 443,835 34.5% 569,173 44.1% 546,285 42.3% 41.3%
South Bay 2 150 ST 1962 636,790 48.5% 466,098 35.5% 490,090 37.3% 645,722 49.0% 427,043 32.4% 40.6%
South Bay 3 171 ST 1964 603,987 40.3% 319,847 21.4% 442,048 29.5% 600,807 40.0% 434,765 28.9% 32.0%
South Bay 4 222 ST 1971 191,474 9.8% 84,940 4.4% 52,374 2.7% 249,634 12.8% 125,877 6.5% 7.2%

South Bay 1-4 690 2,071,778 34.3% 1,330,020 22.0% 1,428,346 23.6% 2,065,336 34.2% 1,533,970 25.4% 27.9%

South Bay 5 13 CT 1966 2,959 2.6% 84 0.1% 1,496 1.3% 1,563 1.4% 692 0.6% 1.2%
note: South Bay 5 is a gas turbine

South Bay 1-5 703 2,074,737 33.7% 1,330,104 21.6% 1,429,842 23.2% 2,066,899 33.6% 1,534,662 24.9% 27.4%
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April 12, 2006 
 
Paul D. Thayer, Executive Officer 
California State Lands Commission 
100 Howe Avenue, Suite 100-South 
Sacramento, CA 95825-8202 
 
Dear Mr. Thayer: 
 
Attached to this letter are responses to questions received from you and others regarding the possible 
effects of the State Lands Commission staff draft resolution pertaining to once-through cooling on the 
coastal power plant fleet. The questions are organized into three general categories: 
 

• California Energy Commission (Energy Commission) authorities and permitting issues for coastal 
power plants, and work by the Energy Commission on once-through cooling; 

 
• Current and anticipated operations of the coastal power plants and their contributions to 

California’s electricity supplies; and  
 

• Considerations of the possible effects of the draft once-through cooling resolution on the 
operation and/or replacement of coastal power plants. 

 
Please call me at 654-4996 if you have any questions or have your staff contact  
Terry O’Brien at 654-3933 if you require clarification, have questions, or further discussion is necessary. 

 
Sincerely, 
 
 
 
 
B. B. BLEVINS 
Executive Director 

 
Enclosure 



 
 
Question 1 – What is the lead time for issuing permits for new generating 
capacity? 
 
The Energy Commission has exclusive permitting authority for thermal power plants 50 
megawatts (MW) or greater and serves as lead agency under the California 
Environmental Quality Act (CEQA) for projects within our jurisdiction. The Warren-
Alquist Act specifies a mandatory 12-month time period to permit new power plants. 
Since deregulation of the electricity industry, the Energy Commission has permitted one 
retooling and three replacement power plant projects on the coast that use once-
through cooling (OTC). The time it took the Energy Commission to permit these OTC 
projects ranged from 3 months for the Huntington Beach retooling project during the 
energy emergency to 43 months and 46 months for the Morro Bay and El Segundo 
projects, respectively. The Moss Landing project was permitted in 14 months. The 
Morro Bay and El Segundo Projects took far longer than the normal permitting time 
because of disputed issues regarding OTC and the time it took the applicants to supply 
requested information and address and resolve all the issues raised by the Energy 
Commission. Permitting time is often proportionate to the difficulty and controversy of 
the issues that need to be addressed, what issues are in dispute, and the level of 
community or intervener participation and concern. 
 
In addition to the permit review time, applicants require about 6 to 9 months to prepare 
an Application for Certification, and 18 to 24 months to construct a project. If an Energy 
Commission certified project is modified after certification, including modifications to the 
cooling system, the Energy Commission has jurisdiction over the modification and must 
approve the modification as an amendment to the decision. Depending on the type of 
modification, the amendment process normally takes 2 to 6 months to complete.  
 
 
Question 2 – What is the process for re-permitting the existing plants that would 
be affected by this resolution? 
 
This question raises several issues about how the coastal power plant owners may 
choose to respond to a State Lands Commission resolution on once-through cooling 
over a 14-year time period. The answer to the permit question depends on how each 
owner chooses to respond. The response options are: 
 
Option 1 – Owners choose to “only retrofit” the cooling system from OTC to cooling 
towers or dry cooling, but not to modify or replace (i.e., repower) the existing electrical 
generating system (including the gas and steam turbine generators). 
 
Option 2 – Owners choose to repower the electrical generating system and switch to 
cooling towers or dry cooling. 
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Option 3 – Owners choose to replace the electrical generating system with a 
technology that does not require cooling, such as combustion turbine peaker units. 

 
Under Option 1, if the power plant was not originally certified by the Energy 
Commission, the installation of cooling towers or a dry cooling system would either 
require a revision to the original local permit, or for a municipal utility owned project, a 
municipal utility permit, to ensure conformance with the California Coastal Act, any other 
affected existing permit conditions, and CEQA. If the power plant was originally certified 
by the Energy Commission, this option would require an amendment to the Energy 
Commission’s decision and functionally equivalent CEQA documentation would be 
required and performed by the Energy Commission. While there are environmental 
benefits derived from avoiding the use of OTC, alternatives that require the use of 
cooling towers or dry cooling systems are more costly, require more space, and can 
result in visual and noise impacts. Cooling towers also require a source of reclaimed, 
ground or potable water. Current Energy Commission policy seeks to encourage the 
use of reclaimed or recycled water in lieu of fresh water for power plant cooling, but this 
policy would not apply to projects outside of our jurisdiction. 
 
Under Option 2, an Energy Commission license would be required for facilities not 
originally permitted by the Energy Commission only if the project modification resulted in 
a net generating capacity increase of 50 MW or more. If the Energy Commission 
previously certified the project, a modification of less than 50 MW would require an 
amendment to the original Energy Commission decision and a functionally equivalent 
CEQA process. If a local agency or municipal utility previously permitted the project, 
and the modification was less than 50 MW, the local agency or municipal utility would 
permit the modification and conduct the appropriate CEQA review. For example, the 
Los Angeles Department of Water and Power (LADWP) has self-permitted very large 
power plant replacement projects by keeping the net change below the Energy 
Commission’s jurisdictional threshold. 
 
Under Option 3 where new combustion turbines are installed, the permit requirements 
would be the same as for Option 2. Because cooling towers or dry cooling would not be 
needed, these issues would not be evaluated during the CEQA review. 
 
 
Question 3 – What percentage of the energy actually used by California is 
generated at OTC coastal power plants?  (Not the percentage of capacity). What 
is the capacity of plants to produce power versus the actual production?  What is 
the relative contribution of the different types of power generators and how might 
that change over time? 
 
In aggregate, the 21 large coastal power plants using once-through cooling generated 
58,345 Gigawatt-hours in 2004, which was 22 percent of total in-state electricity sales. 
The relative contribution of each technology is shown in the table below.  
The capacity factor of a power plant is a measure of the amount of energy it generates 
in one year. A 100 percent capacity factor means that a facility generates around the 
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clock each day and hour of the year. The 2004 capacity factors of the coastal power 
plants with once-through cooling are summarized below. 
 

 
Technology 

Capacity Factor 
(percent) 

Generation as Percent 
of State Total (2004) 

Steam Boilers 19.4 9.0 
Combined Cycles 34.9 2.05 
Nuclear 79.1 11.08 
Combustion Turbine 2.1 0.04 

 
Presently, the older steam boiler power plants operate at relatively low capacity factors 
on an annual average basis, but provide critical capacity reserves and energy 
production that are needed to meet peak demand during the summer months. As such, 
the above table does not adequately reflect the importance of the coastal plants to the 
state’s electricity system, since their generation as a percent of state total is significantly 
higher during periods of peak demand when system reliability becomes a critical issue. 
Most of these coastal facilities have been operating at their full capacity during the 
highest peak demand periods of the summer. Over time, it is anticipated that many of 
the steam boilers will be replaced with more efficient generating technologies.  
 
 
Question 4 – Please provide information concerning individual power plants – are 
any proposed for shutdown by 2020?  What about those plants that intend to re-
power?  Which of these plants seem likely candidates for conversion to non-OTC 
cooling?  Which plants seem obviously not to be a candidate (i.e., location and 
water limitations)? 
 
As discussed later in the response to Question 9, two plants are no longer operational 
(Long Beach and Hunters Point), and two more (Humboldt and San Diego South Bay) 
have announced plans to repower without OTC.  
 
Plants that have recently repowered and the nuclear facilities would encounter difficult 
financial obstacles if they were to pursue a new cooling technology. Conducting a site-
by-site feasibility assessment of cooling technology alternatives is a task that is beyond 
the scope and time frame of this letter.  
 
 
Question 5 – What approach has been taken by the Energy Commission and what 
authority and jurisdiction does the Energy Commission have over OTC power 
plants?  
 
As discussed in our responses to Questions 1 and 2, the Energy Commission has the 
legal obligation to thoroughly review potential environmental effects under CEQA for 
each application on a case-by-case basis and determine whether the impacts are 
significant and mitigable. The cases involving once-through cooling that have come 
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before the Energy Commission have presented challenging analytic issues for our 
agency. 
 
The Energy Commission and its staff have created an extensive body of knowledge on 
OTC issues through its siting, planning and Public Interest Energy Research programs, 
and through Energy Commission-level policy reports and siting case decisions. In its 
2005 Integrated Energy Policy Report, the Energy Commission provided the following 
policy guidance on once-through cooling: 

 
1. Work collaboratively with agencies on OTC through the Ocean Protection Council. 

 
2. Continue research on impact assessment protocols, impact reduction and 

alternatives to OTC. 
 

3. Update Memorandums of Agreement with State Water Resources Control Board 
(SWRCB), Regional Water Quality Control Boards (RWQCB) and Coastal 
Commission to develop consistent regulatory approaches, including investigating 
retrofit control technologies (BARCT). 

 
4. Update Data Adequacy Regulations for License Applications and for California 

Coastal Act consistency. 
 
 

Question 6 – Are OTC considerations different for the two nuclear power plants? 
 
Yes. California’s two nuclear facilities represent billions of dollars in ratepayer 
investments and operate in a base load mode with very high capacity factors. Recently, 
the California Public Utilities Commission (CPUC) approved the retrofit of both Diablo 
Canyon and San Onofre with new steam turbine generators. The large size of these 
facilities and their impact on the state’s generation and transmission systems mean they 
are critical to the reliable operation of California’s existing electricity grid. Potential 
retrofits would be expensive and present engineering feasibility challenges. Very little 
information on the potential costs of retrofitting nuclear facilities to use cooling towers is 
available. In addition, it is unknown whether adequate supplies of reclaimed or fresh 
water, for example, are available for cooling purposes. 
 
Due to their size and base load operation, the two nuclear facilities also use the largest 
volumes of sea water. Each plant is permitted to use more than 2,500 million gallons of 
sea water per day, which is twice as much as the next largest facilities on the coast 
(Alamitos and Moss Landing). Most of the other coastal facilities are permitted to use 
less than 1,000 million gallons per day. Due to the low capacity factors at most of the 
costal plants, actual volumes of sea water used in OTC are lower than their permitted 
levels. 
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Question 7 – At the stakeholders meeting, an attorney for Duke’s plant at Morro 
Bay said there were few if any impacts – is this correct and would that be true for 
the other plants? 
 
In its June 2004 Third Revised Proposed Decision, the Energy Commission found that 
environmental impacts from OTC to the Morro Bay Estuary from the repowered Morro 
Bay Power Plant would be less than from the existing plant, and therefore did not 
constitute a significant environmental impact as defined in CEQA. The Energy 
Commission Decision also stated that the 16.2 percent proportional mortality 
entrainment impact from the new facility was an adverse effect and would have to be 
mitigated in accordance with section 316(b) of the Clean Water Act. The Energy 
Commission Order directed Duke to pay $12.5 million to the Central Coast Regional 
Water Quality Control Board for a habitat enhancement program. 
 
The consensus view of federal and state agency scientists that Energy Commission 
staff have worked with on power plant siting cases is that once-through cooling causes 
significant, ongoing impacts to marine and estuarine environments in California’s 
coastal waters. 
 
 
Question 8 – What is being done to insure that new power plants will use 
alternative cooling systems and not OTC? 
 
There is a substantial amount of work being conducted at the Energy Commission and 
at other agencies on the environmental impacts of OTC and on the feasibility and 
development of alternative cooling technologies. 
 
At the Energy Commission, repowering applications that include the continued use of 
OTC are subject to a thorough regulatory review that includes compliance with Clean 
Water Act requirements, as implemented by the Regional Water Quality Control Boards, 
and an examination of feasible cooling alternatives, including the use of recycled water 
for either cooling towers or once-through cooling. Energy Commission PIER research 
on alternative cooling technologies is demonstrating that dry and hybrid cooling systems 
are feasible and economically viable in California. 
 
According to the Energy Commission’s 2005 Environmental Performance Report of 
California’s Electrical Generation System, 22 percent of the new capacity that was 
brought on-line between 1996 and 2004 used recycled water for cooling, while 52 
percent of the capacity under construction or permitting review will use recycled water. 
Two power plants in California use dry cooling, and a third is under construction. 
 
The Energy Commission staff continues to conduct and sponsor research into the 
scientific issues associated with better understanding and documenting the 
environmental effects of OTC. 
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The recent US Environmental Protection Agency Phase I Rule for section 316(b) of the 
Clean Water Act effectively bans new power plants, excluding repowers, from using 
OTC. The Phase II Rule for existing large power plants sets aggressive performance 
standards for entrainment (60 to 90 percent reduction from baseline) and impingement 
(80 to 95 percent reduction from baseline). The SWRCB has initiated a proceeding to 
determine if a more stringent policy to implement the federal rule is appropriate for 
California. RWQCBs are initiating new reviews of existing National Pollution Discharge 
Elimination System (NPDES) permits for cooling water intake structures in accordance 
with the new 316(b) Phase II Rule. 
 
Work at the Ocean Protection Council and State Lands Commission will also result in 
more attention to and scrutiny and awareness of the impacts of OTC. 
 
 
Question 9 – What information can the Energy Commission provide on the impact 
of this Resolution on our State’s critical energy needs? 
 
The set of issues raised by this question would depend on how coastal power plant 
owners choose to respond to the resolution over a 14-year time period. California 
energy markets and technologies are evolving dynamically and what is true in 2006 may 
be quite different in 2020. It is helpful to identify some basic facts and assumptions 
about the coastal fleet and the resolution that can be useful in thinking through a 
response to this question. In addition to the three response options identified earlier – 
retrofit the cooling system, repower to combined cycle, repower to combustion turbine – 
an owner could also choose to retire the plant and use the property for other purposes. 
 
First, it is useful to divide the list of 22 coastal power plants with leases from the State 
Lands Commission or its grantee agencies into categories. In addition to the conditions 
of the lease, the type and age of the power plant, along with its location and ownership, 
will influence how an owner chooses to respond and the number of response options 
that are available. While the 10 facilities with leases from the State Lands Commission 
seem to have a legal obligation to comply with the proposed staff resolution, it is not 
clear what legal authority, if any, exists to compel compliance for the other 12 facilities. 
In addition, several plants have either shut down or announced that they will repower 
without once-through cooling systems. Furthermore, two of the plants with leases are 
small (Gaylord and GWF) and do not meet the 50 million gallon per day threshold for 
large existing power plants as defined by the US Environmental Protection Agency in its 
recently revised rule for section 316(b) of the Clean Water Act. The Energy Commission 
maintains a list of 21 large coastal power plants using once-through cooling that does 
not include these two small facilities. (The Energy Commission list does includes the 
Mandalay facility in Ventura County that is not on the State Lands Commission table of 
leases.) 
 
Accordingly, it may be that just eight plants with leases from the State Lands 
Commission would be directly affected by the resolution: Antioch, Pittsburg, Ormond, El 
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Segundo, Huntington Beach and Encina, plus the nuclear facilities of Diablo Canyon 
and San Onofre.  
 
In terms of technology, the 21 large coastal plants using once-through cooling can be 
divided into the following categories: 

• Nuclear – 2 

• Combined Cycle – 4 

• Steam Boilers – 15 (plus the old steam units at Moss Landing) 
 
The Diablo Canyon and San Onofre nuclear plants represent billions of dollars in 
ratepayer investment and provide important levels of base load electricity generation. 
They are also critical to maintaining system reliability from both a generation and 
transmission system perspective. Retrofitting these facilities to cooling towers (dry 
cooling does not appear to be feasible from an engineering perspective) would be an 
extremely expensive engineering challenge, even if sources of fresh or reclaimed water 
were available to supplant the use of ocean water for cooling.  
 
Combined cycle technology is the current state of the art for natural gas-fired power 
plants. Four plants use this technology. Moss Landing and Haynes were recently 
repowered with continued use of once-through cooling, while the Harbor Units 1a and 
2a were built in 1994. Retrofitting to cooling towers or dry cooling would be technically 
feasible, but would be costly in light of the recent investments to rebuild these 
generating units.  
 
For the 15 older steam boiler plants, owners could choose from each of the four 
previously described project options. Retrofitting the cooling systems to cooling towers 
or dry cooling would probably not make economic sense given the age and lower 
operating efficiencies of these units. The economic viability and technical feasibility of 
changing the cooling technology at the time of repowering depends on specific site 
considerations. The Morro Bay facility still requires and NPDES permit from the Central 
Regional Water Quality Control Board. Two facilities – Morro Bay and El Segundo – 
have licenses from the Energy Commission to repower using once-through cooling that 
have not been exercised. Two plants – Humboldt and San Diego South Bay – have 
announced that they will repower without OTC. The Hunters Point facility has been 
granted permission from the California Public Utilities Commission (CPUC) to retire. 
Finally, the Long Beach plant has ceased generating electricity, but the OTC pumps are 
still used to control water levels at the plant. 
 
The location of a facility is also a consideration regarding whether to retire, retrofit or 
repower. Many areas in California are resource-constrained in terms of local generation 
and transmission. Several coastal power plants in these areas have Reliability Must 
Run (RMR) contracts from the California Independent System Operator (CA ISO), which 
obligates the owner to furnish power during periods of critical demand. Nine of the 
coastal plants have Regulatory Must Run contracts for 2006 for a total of 4,058 MW. 
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Ownership is another consideration. Merchant generators currently need long-term 
contracts in order to secure the financing necessary to pay for major facility repowers or 
retrofits. Publicly-owned utilities, in contrast, have not had difficulty in financing their 
projects because of their ability to sell bonds. Calpine is in bankruptcy, and Duke is 
selling its California power plants to LS Power, a privately owned company. Fifteen of 
the 21 coastal plants are owned by private merchant generators. Passage of the 
resolution would probably make it more difficult for the merchant owners to secure 
financing for repowering or upgrading their facilities. 
 
Any generating capacity lost by coastal plant retirements would need to be replaced for 
electricity supply adequacy purposes and in some cases for transmission stability 
requirements. If there are transmission-related considerations, the replacement 
generation might need to be placed in the same general area as the retired coastal 
plant. 
 
Should the State Lands Commission resolution pass, those existing power plants that 
would be affected would have two choices, either shut down or modify their facility to 
eliminate the use of once-through cooling.  
 
For the coastal power plant repowering projects subject to Energy Commission 
jurisdiction, developers have argued that a requirement to use an alternative cooling 
technology would render the project uneconomical. While Energy Commission staff has 
analyzed the costs associated with different cooling technologies and did not accept the 
assertion of the developers regarding economic feasibility, the question nonetheless 
remains unanswered regarding economic viability due to a number of factors described 
above. Consequently, it must be recognized that a State Lands Commission resolution, 
if passed, could eventually result in the loss of a significant amount of California’s 
generating capacity with adverse impacts to system reliability. 
 
There are two alternatives to OTC. The first would be the continued use of water to cool 
the power plant, but the source would be fresh or reclaimed water. If the project were 
under the jurisdiction of the Energy Commission the use of fresh water is unlikely to be 
permitted, in conformance with a policy adopted by the Commission in its 2003 
Integrated Energy Policy Report. The developer would need to use reclaimed water in 
lieu of fresh water, which is not always available depending on location, or use a dry 
cooling system. Projects not under Energy Commission jurisdiction would be permitted 
locally with the lead permitting agency determining what water source could be used for 
power plant cooling. Currently, it is the policy of the State Water Resources Control 
Board to discourage the use of fresh water for power plant cooling. 
 
Dry cooling is also an alternative to once-through cooling. This technology is 
commercially available and has become more common in recent years, particularly in 
areas where water availability is an issue. However, developers are more comfortable 
and inclined to use wet cooling technologies because of their greater familiarity with this 
technology; its lower capital costs; its smaller space requirements; and its greater 
efficiency, particularly at higher ambient temperatures. The latter issue tends to be more 
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important at inland sites where summer temperatures are normally much hotter than 
along the coast. If any of the existing coastal power plants have space limitations, dry 
cooling may not be an option. In addition, since dry cooling systems are noisier and 
larger than wet cooling systems, there can be environmental issues regarding visual 
and noise impacts. 
 
In summary, because of the tremendous dynamism of California energy systems, 
including varied energy technologies and evolving energy markets, energy policies and 
environmental regulation, it is not possible to state with any certainty how power plant 
owners would respond to the State Lands Commission resolution over a 14-year phase 
in period. However, new generation would be needed to replace the loss of existing 
coastal power plants. New facilities may need to be located at or near some of the 
existing coastal power plants due to transmission constraints. Coastal generators would 
face regulatory and financial market uncertainty that could jeopardize the repowering of 
coastal plants and state goals for meeting resource adequacy in generation / 
transmission-constrained areas. Such a resolution could mean the early retirement of 
Diablo Canyon and San Onofre since they might not choose to install the new steam 
generators recently approved by the CPUC. The loss of such a large amount of 
generating capacity would have significant consequences for California’s electricity grid. 
 
Merchant generator ability to secure financing and long-term contracts for repowering is 
already uncertain. Incremental cost differences for plants with tower cooling or dry 
cooling could make coastal plants less competitive than other plants. Loss of nexus to 
coastal waters could jeapordize the coastal-dependent status for coastal plants subject 
to Coastal Commission jurisdiction. Finally, regardless of the staff proposed State Lands 
Commission resolution, the ongoing evolution of technology, market conditions, CPUC 
procurement and environmental regulatory changes could result in the phase-out and 
replacement of at least some of the coastal fleet. 
 
Several state and federal policies are currently in place to ensure that system reliability 
goals are met. Load serving entities (LSEs) such as the private and public utilities have 
an obligation to serve customers and meet electric load. The CPUC Procurement and 
Resource Adequacy proceedings are intended to ensure that the LSEs have access to 
sufficient generating resources to meet reserve margins and resource adequacy goals. 
The CA ISO RMR program is intended to assure adequate local generation to maintain 
system operation as well as to guard against the exercise of market power as was done 
during the Energy Crisis of 2000-2001. The Federal Energy Regulatory Commission 
Must Offer Tariff requires generators to make their resources available to LSEs. 
However, should the resolution result in any wholesale retirements of coastal power 
plants, it is unlikely that these programs would be sufficient to ensure system reliability. 
 
There are other factors to consider when trying to anticipate the effects of the draft 
resolution on the coastal generators over a 14-year period. The following considerations 
are drawn from several recent Energy Commission reports. 

• Many plants using the older steam boiler technologies are nearing the end of their 
design life. Their relatively higher heat rates and higher operating costs will continue 
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to render them less competitive over time. More than 3,800 MW of older steam 
boilers have retired since 2001.  

• Current market and system conditions are requiring new capacity to meet peak 
summer loads, which means that new combustion turbine peaker units may prove to 
be commercially viable in the near term to serve load centers in coastal areas, rather 
than base loaded combined cycle facilities. The current coastal plant sites could be 
appropriate for some of these newer peaker units. 

• Notwithstanding current market conditions, new base load generation will be needed 
to accommodate population growth within the decade, which will create additional 
demand for base loaded combined cycle units. Such increased demand may incent 
the owners of coastal plants to repower older facilities, but as previously indicated, 
decisions will be made on a case-by-case basis. 

• The CA ISO RMR program is a temporary solution for ensuring capacity that is 
intended to be phased out. 

• The operations of existing coastal power plants that use once-through cooling will be 
influenced by the increasing scientific knowledge of once-through cooling effects on 
marine and estuarine ecosystems, the pending State Water Board policy 
implementing the United States Environmental Protection Agency 316(b) rule, and 
concerns over endangered species affected by once-through cooling. 
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