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The electric generation forecast is based on an analysis of the plant’s operation in the
western electric market using the Marketsym model from Global Energy Decisions (GED).
Marketsym has been used by SoCalGas in previous applications before the Commission. This

workpaper includes both the input assumptions and results.

Workpaper List

Link to CEC Load Forecast

See Form 1.5a and Form 1.5b (non-coincidental) of CEC’s California Energy Demand
2008-2018, November 2007. Attached file, Formsl1.5SystemEnergy&Peak2008-2018.xls,
has both tables. To view the total CEC report, you can find it by clicking the link below.
http://www.energy.ca.gov/2007publications/CEC-200-2007-015/CEC-200-2007-015-
SF2.PDF

Load forecasts for Rest of WECC

For outside of California, load data were based on GED’s most recent update of peak and
energy. For the most part, GED acquired the data from other utilities’ resource plans. The
load profiles are based on the average of 10 historical years. For the period 2008-2012,
the growth rate is about 1.5% in the PN'W region, and about 3.3% in the SW region.

Renewables
Existing and Future Renewable Assumption
Please see attached file, renewable.xls.

Renewable Range
Please see attached file, renewable range.xls, for the low, base, and high
assumption for 2010.

CPUC Report
Please see attached report; CPUC, 10-07.pfd.

References for LADWP - see link
http://www.ladwp.com/ladwp/cms/ladwp008065 .pdf

References for SMUD - see attached file (2007StatusRenewableEnergy.pdf) and
link



http://www.smud.org/about/reports-pdfs/2007StatusRenewableEnergy.pdf

Throughput Forecasts data

Please see the consolidated gas demand forecast in Herb Emmrich’s workpapers. For
SoCal EG annual throughput, the data are embedded in page 17 of
HEmmrich_SCGDemandForecastWP.pdf. For the SDG&E EG annual throughput, the
data are embedded in page 9 of HEmmrich_SDG&EDemandForecastWP.pdf.

Peak Day forecasts data
Please see attached file, WinterPeak.xls.

Hydro graph
Please see attached file, hydro.xls.

Spread Sheets on Sensitivities
Please see attached file, sensitivities.xls, for gas volume sensitivities due to weather and
renewable resource uncertainties.

CEC spread sheet on weather variability
Please see attached file, WeatherAdjustmentstoEnergy011008.xls.
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Form 1.5a

California Energy Demand 2008-2018 Staff Revised Forecast

Net Energy for Load by Control Area
(GWh)

PG&E North

PG&E Service Area by CEC Forecasting Climate zone:

Zone 1 (North Coast and Mountain)
Zone 2 (Sacramento Region)
Zone 3 (Valley Region)
Zone 4 {East Bay /Central Coast)
Zone 5 (San Francisco Region)
PG&E Service Area Total
PG&E Direct Access
PGS&E Bundied
Northern California Power Agency
Silicon Valley Power
CCSF
Other Publicly Owned Utilities
Dept of Water Resources - North
Total North of Path 15

Path 26 Pacific Gas & Electric -~ South
Path 26 - Dept of Water Resources
Total Zone Path 26
Total NP15 + ZP26

Southern California Edison Planning Area Total
SCE Service Area by CEC Forecasting Climate zone:
Zone 7 (Southern San Joaquin Valley)
Zone 8 (Coastal LA Basin)
Zone 9 (Inland LA Basin)
Zone 10 (Inland Empire)
SCE Service Area Total
SCE Direct access
SCE Bundled
Anaheim Public Utilities Dept.
Riverside Utilities Dept
Vernon Municipal Light Dept
Metropolitan Water District
Other Publicly Owned Utilities
Pasadena Water and Power Dept
San Diego Gas & Electric
SDG&E Bundled Customers
SDG&E Direct Access
Dept of Water Resources - South

Total South of Path 15

Turlock Irrigation District Control Area

Sacramento Municipal Utilities District
WAPA

Redding

Roseville

Shasta

Modesto Irrigation District

Total SMUD/WAPA Control Area
Los Angeles Department of Water and Power
Burbank Public Service Dept
Glendale Public Service Dept

Total LADWP Control Area

Imperial Irrigation District Control Area

Total CAISO

Total State

System energy requirements tables exclude load located in non-California based controf areas

Source:

2006
92,918

4,812
8,078
23,300
25315
24,057
85,563
7,941
77,622
2,587
2,871
1,390
507
1,695
94,513

6,729
2,636
9,365
103,878

103,762

5,439
45,929
17,832
25753
94,954
10,253
84,701

2,873

2,176

1,228

1,317

1.215

1,322
21,569
18,202

3,367

5,230

131,883

2,483

11,522
2,406
893
1,340
203
2,808
19,172

27,596
1,163
1,215

29,974

3,562

235,761

290,952

2007
94,568

4,837
8,308
23,805
25,795
24,377
87,123
7,543
79,579
2,639
2,920
1,376
510
1,558
96,126

6,857
2,575
9,431
105,558

105,332

5,554
46,374
18,094
26,372
96,394
10,146
86,248

2,902

2,243

1,232

1,317

1244

1327
21,733
18,399

3,333

5,109

133,501

2,532

11,740
2,406
916
1,37¢
208
2,876
19,524

27,820
1,166
1,218

30,205

3,740

239,058

295,059

2008 2009 2010 2011 2012
95,726 96,994 98,247 99,605 100,936
4,885 4,946 5,005 5,071 5,135
8,504 8,737 8,969 9,215 9,465
24,140 24,444 24,750 25,087 25,420
26,100 26,460 26,814 27,208 27,590
24,570 24,801 25,026 25,259 25,481
88,199 89,389 90,565 91,840 93,081
7,468 7,468 7,468 7,468 7,468
80,731 81,921 83,097 84,372 85,623
2,674 2,707 2,740 2,774 2,807
2,958 2,992 3,026 3,064 3,099
1,383 1,390 1,397 1,403 1,410
512 516 520 524 528
1,558 1,558 1,558 1,558 1,558
97,284 98,552 99,805 101,164 102,494
6,938 7,034 7.128 7233 7,334
2,575 2,575 2,575 2,575 2,575
9,512 9,608 9,702 9,807 9,908
106,796 108,160 109,508 110,971 112,402
107,101 108,890 110,722 112,554 114,350
5,667 5,782 5,898 6,021 6,148
46,901 47,434 48,000 48,569 49,115
18,345 18,605 18,858 19,128 19,384
27,098 27,832 28,579 29,303 30,024
98,011 99,653 101,336 103,020 104,671
10,045 10,045 10,045 10,045 10,045
87,966 89,608 91,291 92,976 94,626
2,936 2,968 3,001 3,036 3,068
2,318 2,383 2,467 2,538 2,609
1,243 1,249 1,258 1,268 1,277
1,317 1,318 1,318 1,319 1,321
1277 1,308 1,342 1,373 1,404
1,334 1,339 1,344 1,352 1,358
22,020 22,373 22,721 23,073 23,419
18,687 19,040 19,387 19,740 20,086
3,333 3,333 3,333 3,333 3,333
5,109 5,109 5,109 5,109 5,109
135,563 137,711 139,895 142,087 144,236
2,570 2,608 2,645 2,686 2,727
11,887 12,063 12,239 12,431 12,629
2,406 2,406 2,406 2,406 2,406
933 958 992 1,031 1,061
1,412 1,451 1,489 1,628 1,570
208 211 212 214 216
2,924 2,970 3,016 3.067 3117
19,773 20,060 20,354 20,679 20,988
28,004 28,221 28,401 28,561 28,711
1,169 1,173 1,178 1,183 1,187
1,218 1,223 1,229 1,234 1238
30,393 30,617 30,807 30,979 31,135
3,850 3,966 4,082 4,195 4,310
242,359 245,870 249,403 253,058 256,639
298,945 303,121 307,291 311,597 315,800

California Energy Demand 2008 - 2018: Staff Revised Forecast ( http:/Mww.energy.ca.gov/2007publications/CEC-200-2007-015/CEC-200-2007-015-SF.PDF )F

Forms1.58ystemEnergy&Peak2008-2018.xIsControlareaEnergy
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Form 1.5b
California Energy Demand 2008-2018 Staff Revised Forecast
1-in-2 Electric Noncoincident Peak Demand by Control Area and Climate Zone (MW)

2006 2007 2008 2009 2010 2011 2012
PG&E North 20,392 19,631 19,879 20,143 20,406 20,694 20,981
PG&E Service Area by CEC Forecasting Climate zone:
Zone 1 (North Coast and Mountain) 847 774 782 794 805 817 830
Zone 2 (Sacramento Region) 2,211 2,141 2,187 2,244 2,298 2,357 2,420
Zone 3 (Valley Region) 6,833 6,418 6,513 6,590 6,671 6,758 6,846
Zone 4 (East Bay /Central Coast) 5,501 5521 5,583 5,657 5,732 5817 5,899
Zone 5 (San Francisco Region) 3,710 3,523 3,546 3,574 3,603 3,632 3,659
PG&E Service Area Total 19,102 18,377 18,612 18,860 19,109 19,382 19,654
PG&E Direct Access 1,071 1,017 967 967 967 967 967
PG&E Bundled 18,031 17,359 17,645 17,893 18,142 18,415 18,687
Northern California Power Agency 526 517 525 532 539 546 554
Silicon Valley Power 492 481 487 493 499 505 511
CCSF 165 157 158 159 160 160 161
Other Publicly Owned Utilities 106 98 98 99 100 101 101
Dept of Water Resources - North 145 141 141 141 141 1414 141
Total North of Path 15 20,536 19,772 20,021 20,284 20,547 20,835 21,122
Path 26 Pacific Gas & Electric - South 1,462 1,468 1,484 1,504 1,524 1,546 1,568
Path 26 - Dept of Water Resources 239 233 233 233 233 233 233
Total Zone Path 26 1,701 1,701 1,718 1,737 1,757 1,780 1,802
Total NP15 22,238 21,473 21,738 22,021 22,304 22,615 22,924
Turlock Irrigation District Control Area 596 562 572 581 590 600 610
Sacramento Municipal Utilities District 3,286 3,136 3,174 3,216 3,261 3,311 3,363
WAPA 320 293 293 293 292 292 292
Redding 266 253 258 263 27 279 285
Roseville 344 335 343 352 360 369 379
Shasta 36 34 34 35 35 35 36
Modesto Irrigation District 749 709 721 733 745 759 772
Total SMUD/WAPA Control Area 5,000 4,759 4,822 4,892 4,964 5,045 5,127
Southern California Edison Planning Area Total 23,460 22,876 23,272 23,674 24,082 24,480 24,877
SCE Service Area by CEC Forecasting Climate zone:
Zone 7 (Southern San Joaquin Valley) 1,258 1,239 1,264 1,292 1,318 1,347 1,375
Zone B (Coastal LA Basin) 8,867 8,687 8,787 8,888 8,992 9,096 9,198
Zone 9 (inland LA Basin) 4,055 3,903 3,960 4,018 4,076 4,138 4,194
Zone 10 (Intand Empire) 7,467 7.280 7,464 7,652 7.841 8,017 8,199
SCE Service Area Total 21,647 21,109 21,476 21,849 22,227 22,597 22,966
SCE Direct access 1,700 1,615 1,615 1,615 1,615 1,615 1,615
SCE Bundled 19,865 19,415 19,781 20,153 20,530 20,900 21,267
Anaheim Public Utilities Dept. 578 566 572 578 584 591 597
Riverside Utilities Dept 590 577 593 609 625 640 656
Vernon Municipal Light Dept 207 200 202 203 204 206 207
Metropolitan Water District 202 194 195 194 185 195 195
Other Publicly Owned Utilities 317 308 315 321 328 334 340
Pasadena Water and Power Dept 316 299 300 300 300 302 303
San Diego Gas & Electric 4,419 4,506 4,568 4,641 4,712 4,784 4,856
SDG&E Bundled Customers 3,815 3,907 3,970 4,043 4114 4,186 4,258
SDGRE Direct Access 604 598 598 598 598 598 598
Dept of Water Resources - South 474 463 463 463 463 463 463
Total South of Path 15 28,669 28,144 28,604 29,079 29,557 30,029 30,498
Los Angeles Department of Water and Power 6,163 5,685 5717 5,754 5,786 5813 5,840
Burbank Public Service Dept 312 292 292 292 293 294 295
Glendale Public Service Dept 330 309 308 309 309 310 310
Total LADWP Control Area 6,805 6,285 6,317 6,355 6,388 6,417 6,444
Imperial Irrigation District Control Area 992 1,032 1,063 1,097 1,129 1,162 1,195
Total CAISO 50,907 49,617 50,342 51,100 51,862 52,644 53,422
Total State 64,300 62,255 63,117 64,024 64,933 65,868 66,798
Coincident Demand
Total CAISO Coincident Demand 49,688 48,429 49,137 49,876 50,620 51,383 52,143
Total Statewide Coincident Demand 62,760 60,764 61,605 62,491 63,378 64,291 65,198

Individual LSE Peaks are coincident with the transmission planning area peak.

m ) . ol
System energy requirements tables exclude load located in non-California based control areas Forms1.5SystemEnergy&Peak2008-2018 xisRev1-2 NonCoincPeak
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2009 BCAP
Total Existing California Renewable Energy (GWh)

Renewable 2007 2008 2009 2010 2011 2012
NP15 Biomass 927 959 956 956 956 959
NP15 Geothermal 7,583 7,584 7,619 7,801 7,801 7,803
NP15 Wind 2,112 2,221 2,218 2,218 2,218 2,221
NP15 Solar - - - - - -
NP15 Hydro 3,447 3,447 3,447 3,447 3,447 3,447
sub-total 14,068 14,210 14,241 14,422 14,422 14,429
SP15 Biomass 1,109 1,116 1,302 1,302 1,302 1,305
SP15 Geothermal 6,198 6,215 6,582 6,581 6,580 6,598
SP15 Wind 3,169 4,037 4,792 5,530 6,267 7,142
SP15 Solar 556 556 556 556 556 556
SP15 Hydro 1,811 1,811 1,811 1,811 1,811 1,811
sub-total 12,843 13,735 15,042 15,778 16,515 17,412
Total 26,912 27,945 29,283 30,201 30,937 31,841

2009 BCAP

Total New California Renewable Energy (GWh) *

Renewable 2007 2008 2009 2010 2011 2012
Wind_NP15 289 1,660 2,526 3,320 3,753 4,764
Geothermal_NP15 - - 613 1,665 2,190 2,628
Solar_NP15 - - - 540 1,389 1,389
sub-total 289 1,660 3,139 5,625 7,333 8,781
Wind_SCE 3,138 5177 5,491 6,432 6,746 7,687
Wind_SDGE 157 157 157 628 628 628
Geothermal_SCE - - 395 613 1,139 1,139
Geothermal_IID - - 395 613 1,139 1,139
Geothermal_SDGE 307 307 307 307
Solar_IV - - 309 309 309 309
Solar_SCE - - - 502 579 617
Solar_SDGE - - - 232 270 309
sub-total 3,295 5,334 7,053 9,634 11,116 12,135
Total 3,583 6,994 10,193 15,160 18,449 20,916

2009 BCAP

Total California Renewable Energy (GWh)

Renewable 2007 2008 2009 2010 2011 2012
Existing Renewable 26,912 27,945 29,283 30,201 30,937 31,841
Future Renewable 3,583 6,994 10,193 15,160 18,449 20,916
Total Renewable Forecast 30,495 34,939 39,475 45,361 49,386 52,756
% of Total Renewable Forecast 11.3% 12.8% 14.3% 16.2% 17.4% 18.3%

* Only RPS renewables, does not include large hydro projects

Note: The target renewable goal is about 45,000 GWh in 2010. Model! input data shown is slightly different as
a result of keeping the resources in realistic sizes.

renewable.xlsSummary
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Renewable Range Worsksheet

Sheet was used to develop a total statewide range RPS forecast and NOT forecast what each entity will do
Percentages are only for RPS renewables

Individual |IOU percentages were adjusted to achieve IOU total from CPUC

Low Middie High
Utilities 2009 2010 2010 2010
Total SDG&E
SDG&E Bundled Sales 17,777 18,101 18,101 18,101
% Bundled Renewable 14% 16% 19%
Bundled Renewable Energy 2489 2896 3439
SDG&E DA Sales 3,112 3,112 3,112 3,112
% DA Renewable 5% 10% 15%
DA Renewable Energy 156 311 467
Total 20,889
Total SCE sales
SCE Bundled Sales 83,902 85,479 85,479 85,479
% Bundled Renewable 16% 17% 19%
Bundled Renewable Energy 13,424 14,531 16,241
SCE DA Sales 9,405 9,405 9,405 9,405
% DA Renewable 5% 10% 15%
DA Renewable Energy 470 941 1,411
Total 93,307
Total PG&E sales
PG&E Bundled Sales 81,149 82,303 82,303 82,303
% Bundled Renewable 17% 18% 19%
Bundled Renewable Energy 13,795 14,815 15,638
PG&E DA Sales 6,814 6,814 6,814 6,814
% DA Renewable 5% 10% 15%
DA Renewable Energy 341 681 1,022
Total 87,963
LADWP Sales 24,863 25,022 25,022 25,022
% Bundled Renewable 18% 20% 22%
Bundled Renewable Energy 4,475 5,004 5,505
DWR+Turlock Sales 8,865 8,865 8,865 8,865
% Bundled Renewable 0% 0% 0%
Bundled Renewable Energy - - -
IID Sales 3,516 3,619 3,619 3,619
% Bundled Renewable 8% 10% 12%
Bundled Renewable Energy 281 362 434
SMUD Sales 11,337 11,502 11,502 11,502
% Bundled Renewable 16% 18% 20%
Bundled Renewable Energy 1,814 2,070 2,300

renewable range.xIsRange
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NP15 Others Sales 16,614
% Bundled Renewable
Bundled Renewable Energy

SP15 Others Sales 12,156
% Bundled Renewable
Bundled Renewable Energy

Total NP15 Sales 124,779
Total NP15 Renewable Forecast -
% of Total NP15 Renewable Forecast

Total SP15 Sales 154,731
Total SP15 Renewable Forecast
% of Total SP15 Renewable Forecast

Total CA Sales 279,510
Total Renewable Forecast
% of Total Renewable Forecast

Total IOU Sales 182,828
Total Renewable Forecast
% of Total Renewable Forecast

Sales based on November CEC Forecast

Note: NP-15 does not include load from CEC Other Catagories which include
Sierra Pacific, Pacificorp and other smaller

16,827
10%
1,661

12,307
10%
1,216

126,311
17,611
14.1%

157,045
22,511
14.5%

283,356
40,123
14.4%

185,883
29,708
16.2%

16,827
13%
2,188

12,307
13%
1,600

126,311
19,754
15.8%

157,045
25,646
16.6%

283,356
45,399
16.2%

185,883
32,242
17.3%

16,827
16%
2,692

12,307
16%
1,969

126,311
21,652
17.4%

157,045
29,466
19.0%

283,356
51,118
18.3%

185,883
35,318
19.0%

The target renewable goal is about 45,000 GWh. The exact renewable energy
in the model may be slightly different due to rounding.

renewable range.xIsRange
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RPS Procurement Status Report, October 2007

California’s Renewable Portfolio Standard (RPS) is one of the most ambitious
renewable energy standards in the country

Established in 2002 under Senate Bill 1078 and accelerated in 2006 under Senate Bill 107, California’s RPS
obligates investor-owned utilities (IOUs), energy service providers (ESPs) and community choice
aggregators (CCAs) to procure an additional 1% of retail sales per year from eligible renewable sources
until 20% is reached, no later than 2010. The California Public Utilities Commission (CPUC) and
California Energy Commission (CEC) are jointly responsible for implementing the program. This report
highlights that:

* The market and procurement mechanisms for RPS energy in California are maturing.

* Transmission, site control, and generation facility permitting are the top barriers to RPS project
development.

* The CPUC is working to address statewide barriers to development, in collaboration with other
entities. The Renewable Energy Transmission Initiative (RETI) is one such effort.

CPUC conducts analysis of risk associated with approved RPS projects

As discussed in the January and April Reports to the Legislature, the CPUC works to ensure that the RPS
contracts it approves represent viable projects. The CPUC has assigned one contract manager for each of
the state’s three large IOUs, and these individuals are responsible for reviewing contracts submitted to
the CPUC and recommending their approval or rejection.

Employing the additional staff resources provided in the 2006-07 budget, the CPUC staff has conducted
an enhanced analysis of the viability of each RPS project submitted to the CPUC and the likely timing of
the project’s ability to deliver RPS energy. This assessment utilizes information provided by developers,
utilities, and others. Major risks to the proposed on-line date for a new RPS facility include transmission,
project permitting, site control, financing, and technology risk.

Taking into consideration each of these factors, staff then rates the risk associated with that project’s
generation of RPS-eligible energy each year from its expected online date through contract expiration.
Likelihood of delivery in any one year is visually coded either green (low risk), yellow, or red (high risk).
For example, a viable project awaiting only a transmission upgrade may be rated “yellow” in its first year
of expected deliveries but “green” thereafter, reflecting the possibility of a slip in the schedule for the
transmission build-out. A project using technology that has yet to be demonstrated on a commercial
scale, on the other hand, may be rated “red” every year of its contract to reflect commercialization risk.

The CPUC has aggregated the project-specific assessments described above into a forecast of RPS
generation and associated risk. This forecast, shown in Figure 1 on the next page, includes RPS contracts
already approved by the CPUC, those pending approval at the CPUC, and those under negotiation at an
10U. Althou Us have begun negotiati ith several of the devel =li

their 2007 RPS solicitations, this forecast dges not include 2007 short-listed bids, since we are not yet

able to rate the viability of those garly-stage projects.

Figure 2, on page 5, provides a look at the energy deliveries proposed from all projects approved,
pending approval, or under negotiation, including the 2007 short-listed bids. What Figure 1 provides is a
more sophisticated look at the forecast in Figure 2 and a clearer picture of where the IOUs stand in
relation to the 2010 target. The analysis indicates, for example, that the IOUs would collectively reach

approximately 16.4% renewable in 2010 if all expiring contracts are re-signed and all low-risk projects

come —_were all of the medium-risk projects to come online, the IOUs would reach 19.5%

renewable in 2010,
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RPS Procurement Status Report, October 2007

Important points regarding Figure 2:

o It takes approximately 2-5 years to bring a project online, assuming adequate transmission
is already available. The inclusion of the 2007 bids in this forecast thus results in little
visible change before 2010 but very large increases thereafter.

e The grey (short-listed bids) and dotted areas (expired contracts) represent the areas of
greatest uncertainty. Expiring contracts represent built RPS capacity, but some may not be
re-signed by an IOU. Some of the short-listed bids may not receive contracts, but many
represent viable projects that may receive contracts and contribute to the 2010 goal.

o Torecast reflects only minimum energy deliveries; many contracts and short-listed bids
include options for the developer or IOU to increase a project’s generation.

o Annual RPS targets are based on the CEC's retail sales forecast; actual targets, determined
by the CPUC, may change due to consumer choices affecting IOU bundled retail sales.

e Forecast does not assume a percentage of contract failure - see January 2007 Report to the
Legislature for discussion on contract failure.

e Forecast uses most recent scheduled completion dates for required transmission upgrades.

e The forecast is based on data reported by the IOUs and analysis by the CPUC’s Energy
Division, and is updated as more information becomes available.

CPUC reviewing contracts for almost 3,000 MW of renewable energy

14 contracts between IOUs and renewable generators, representing approximately 2,750 MW of
renewable capacity, are currently under review at the CPUC. Among those contracts is the largest
contract for wind energy ever signed by a U.S. utility, a SCE contract with Alta Windpower
Development, LLC, a subsidiary of the Australian firm Allco Financial Group, Inc. for 1,500 MW of
wind in the Tehachapi region.

Table 1 provides a summary of the contracts approved since the first interim solicitation was held
in 2002, anticipating the program’s implementation in 2003:

Table 1.

* Solicitation year or year that bilateral negotiations concluded

2002 4 contracts (119 MW) 5 contracts (268 MW) 15 contracts (239 MW)
2003 3 contracts (44 MW) 8 contracts (687 MW) 1 contract (40 MW)
2004 6 contracts (311 MW) 0 contracts 6 contracts (580 MW)
2005 7 contracts (180 MW) 11 contracts (224 MW) 6 contracts (193 MW)
2006 6 contracts (219 MW) 0 contracts 0 contracts
2007 2 contracts (5 MW)? 1 contract (15 MW) 0 contracts
oo ’ : R O S s I ie L. DIk ¢

' 7 of these contracts, totaling 154 MW, were later canceled (see January 2007 report for discussion:
illwww.cpuc. I pdf). In cases where contracts were later renegotiated for price and/or

capacity, the final minimum capacity is counted here,

2 These contracts, for pipeline quality biogas, have no associated MW capacity. However, each contract’s minimum

estimated generation, 15 GWh/yr, is the approximate amount of energy produced by a 2.3 MW plant with a 75% capacity
factor.
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The market for renewable power in California is maturing

The entrance of large financial agents into the RPS market; the consolidation of the market as large
companies buy smaller, well-performing developers; and the record response to the 2007 RPS
solicitation all indicate that the RPS procurement environment is maturing.

Figure 3, below, illustrates the change over the last 4 years in both the number and the type of
projects bid into the RPS solicitations issued by California’s three large IOUs - Pacific Gas &
Electric (PG&E), Southern California Edison (SCE), and San Diego Gas & Electric (SDG&E).

Important points:
e Nearly all of the responses to the 2007 Request for Offers were for new projects

o The total amount of generation offered into the 2007 RPS solicitation is more than double
that offered into any previous RPS solicitation

o Solar thermal technology has seen a particularly large increase in interest in the past year

Figure 3.2

; IOU RPS Bids by Fuel Type

Energy (GWhlyr)

1 2003 RFO 2004 RFO 2005 RFO 2008 RFO 2007 RFO

I B Other o Smali Hydro O Biogas B Biomass B Geothermal B Wind 0O Solar

1

CPUC requests comment on proposals to focus resources on 2010 goal

As illustrated in Table 1, above, California’s three large IOUs have collectively signed more than 80
contracts for more than 3,000 MW of renewable energy. However, less than 300 MW of new
capacity has come online since the program began, and a large shortfall remains between current
levels of renewable procurement and the 2010 goal. To address this shortfall, the CPUC issued a
July ruling asking for comments on two proposals: foregoing the 2008 RPS solicitation; and issuing
a solicitation for short-term contracts.

3 This is a composite of information submitted to the CPUC by the three large IOUs. CPUC staff identified and removed
several duplicate bids - bids that were offered into a solicitation at more than one IOU - but the chart may double-count
some duplicate bids that were un-identifiable.
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The CPUC proposed the idea of foregoing the 2008 RPS solicitation for two reasons. First, recent
solicitation results indicate that the state has a very limited supply of built renewable capacity that
is not yet under contract. The 2008 solicitation would thus result largely in offers for new
construction, and very few of those projects could deliver RPS generation by the 2010 deadline if
development did not begin until late 2008. Second, the IOUs have indicated that they are strapped
for resources. The dozens of approved RPS contracts now in the development stage and the
ongoing work to negotiate additional contracts have stretched IOU staff. The IOUs were asked to
consider whether and how it might be beneficial to reallocate resources from the 2008 procurement
solicitation to execution of contracts currently under negotiation and project development of
Commission-approved projects.

The CPUC asked for comment on the possibility of IOU solicitations for short-term contracts
simply to ensure that every means of procuring renewable resources was exhausted. As discussed
above, there appears to be very little existing renewable capacity in California that is not already
under contract, and new projects usually require long-term contracts to obtain financing. A short-
term solicitation would simply be a tool for capturing any remaining renewable facilities that have
not bid into long-term RPS solicitations for lack of resources or other possible factors.

Renewable Energy Transmission Initiative (RETI) launched on September 20 to
address transmission needs of renewable resources

Nearly all of the bids into the 2007 RPS solicitation were for “new steel in the ground”. While the
number of contracts signed and approved by the CPUC and the growing participation in RPS
solicitations indicate that the RPS procurement mechanism is working, many projects require
upgrades to the transmission network in order to come online.

The California Independent System Operator (California ISO) is working to address short-run
challenges around the interconnection of new renewable facilities. A broader process is needed,
however, to address the long-run challenge of developing California’s renewable resources and
transmission infrastructure in the most cost-effective way. The CPUC, Energy Commission,
California ISO, Center for Energy Efficiency and Renewable Technologies (CEERT), IOUs,
municipal utilities and other stakeholders have thus begun work on the inter-agency planning
process that we introduced in the July Report to the Legislature.

Now called the Renewable Energy Transmission Initiative (RETI), this three-phased process was
launched on September 20, 2007 with the first meetings of the RETI Stakeholder Steering
Committee and the Plenary Stakeholder Group. Approximately 150 people attended the Plenary
Stakeholder Group in person or over the phone, representing a wide and impressive range of
stakeholders throughout California and other states. Attendees at both meetings learmed about the
goals, process, structure, and schedule of RETI, and had the opportunity to ask questions and share
their thoughts and concerns. The initial members of the Stakeholder Steering Committee were
introduced to the Plenary Stakeholder Group, and feedback on the makeup of the committee will
be taken into consideration.

The Stakeholder Steering Committee will meet next on October 15 to begin work on Phase 1 of
RETL a thorough assessment of the developable renewable resource potential in California and
neighboring states.

More information about RETI, including presentations from the September 20 meeting and a
Mission Statement detailing RETI's process and administrative structure, is available on the RETI
website, http://www.energy.ca.gov/reti/index.html.
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Electric Service Providers file first compliance reports with CPUC

Electric Service Providers (ESPs), non-utility entities that provide electric service to customer
within utilities’ service territories, accounted for just over 7% of statewide electricity sales in 2006,
according to the California Energy Commission*. The RPS is binding on ESPs as of 2006; ESPs now
have the same obligations as other RPS-obligated entities to increase annual RPS procurement by
at least 1% of the prior-year’s retails sales until reaching 20% by 2010. In July, 2007, the CPUC
issued a decision modifying for ESPs the formula used to calculate the baseline level of renewable
procurement upon which compliance targets in following years are based. That baseline formula
is now consistent with the methodology used for all other RPS-obligated entities.

ESPs filed their first progress reports with the CPUC on August 31, 2007. Those reports indicate
that, as a group, ESPs currently serve approximately 3% of their retail sales

A compliance determination by the CPUC will not be made, however, until the Energy
Commission issues its 2006 RPS Verification Report. On August 13, 2007, the CEC adopted it RPS
Verification Report for 2004 and 20055, including verified data for RPS procurement by PG&E, SCE
and SDG&E. The CEC's 2006 RPS Verification Report will include data on procurement by ESPs
and small and multi-jurisdiction utilities for the first time.

CPUC hosts 3-day workshop on Tradable Renewable Energy Credits

Senate Bill (SB) 107 gave the Commission authority to determine whether unbundled renewable
energy credits (RECs) can be used to satisfy RPS requirements. According to the statute, a REC
includes all renewable and environmental attributes associated with the generation of one
megawatt-hour of renewable energy. Currently, RPS-obligated load-serving entities (LSEs) can
comply with RPS targets only with “bundled contracts”, or power purchase agreements that
include both the renewable energy commodity and the associated REC. Were the CPUC to allow
RECs for RPS compliance, LSEs could buy and trade RECs rather than schedule the delivery of
actual renewable energy. Proponents of REC trading assert that a REC trading regime would
increase the efficiency of the renewable energy market by encouraging wider participation,
allowing greater contracting flexibility, and allowing for projects to be built in less transmission-
constrained areas, since energy and RECS could be sold to separate buyers. However, ratepayer
and environmental advocates are concerned that REC trading could, in the short-run, induce high
and/or volatile RPS compliance costs, and discourage the building of new renewable facilities,
since those facilities are largely financed through long-term contracts.

SB 107 requires that both the CPUC and the CEC conclude that the REC tracking system® is
operational before REC trading can be authorized. Should the CPUC approve the use of RECs,
statute allows the CPUC to limit the quantity of RECs that may be procured to meet RPS targets
and to establish any other conditions it deems necessary.

The CPUC issued a ruling in July 2007 asking for REC trading proposals, and held a 3-day
workshop in September to elicit discussion on how REC trading would affect RPS compliance
costs, affect the development of new renewable generation, and fit into the existing RPS
compliance framework. Parties at the workshop generally agreed that the supply of RECs would
be limited in the short-term in California because of the state’s transmission constraints and the

4+ IOUs served about 65% of Cahfomxa 5 ]oad with most of the rest served by municipal utilities.

6 Pursuant to §399 13 the CEC is requued to “establish a system for trackmg and venfymg renewable energy credits...”
collaboration with the Westem Energy Coordinating Council, the CEC helped develop a tracking system called the Westem
Renewable Energy Generation Information System (WREGIS), which launched in June, 2007.
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statutory requirement that RPS eligible energy be delivered into the state. Economists explained
that California REC prices would therefore likely be volatile in at least the next few years,
discouraging investment in new facilities based on REC contracts. Most parties concluded that
tradable RECs might help with RPS compliance for small LSEs who are reluctant or unable to
manage large long-term renewable energy contracts, but RECs would likely contribute only
marginally to large LSEs’ RPS goals until supply constraints are alleviated.

The CPUC will soon issue a post-workshop ruling to flesh out issues raised during the workshop.
The ruling will include a Staff Straw Proposal on compliance rules for tradable RECs. Following
comments, replies and possible hearings, the CPUC will issue a proposed decision on REC trading.

10
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2007 STATUS REPORT ON RENEWABLE
ENERGY AT SMUD

May 10, 2007



A Summary Report by the Advanced Renewables and Distributed Generation Program
April, 2007

This paper summarizes the 2007 status of SMUD’s efforts to increase its supply of renewable
energy. It includes a description of SMUD’s renewable energy supply goals, a brief assessment
of renewable energy supply programs, a description of key issues faced by the District in the
near future, and an assessment of long-term prospects.

SMUD Programs Supporting the Growth of Renewable Energy

SMUD has created two separate programs to grow renewable energy supplies for its customers:
1) A Green Pricing Program called Greenergy, and; 2) A Renewables Portfolio Standard (RPS)
Program. Both programs were begun by SMUD before the State created its RPS program.
Accounting for SMUD's renewable energy supply is done separately for these two programs and
aggregated as SMUD's total, non-large hydro renewable energy supply.

SMUD has had a green pricing program since 1997 called “Greenergy,” which allows customer
choice in selecting renewable energy supply for 100% or 50% of their electricity based on a
simple monthly fee of $6 or $3, respectively. Commercial Greenergy customers pay 1¢/kWh for
100% renewables and 0.5¢/kWh for 50% renewable energy, In 2206, there were about 36,000
participating customers in the Greenergy program, including about 34,000 residential customers.
In addition, SMUD has an RPS program that was approved by SMUD’s elected Board one year
before the State RPS program was approved by the Legislature and Governor.

SMUD Renewable Energy Growth Targets and Status

To meet its annual renewables goals, SMUD both contracts for renewable electricity from
independent power producers and builds and owns renewable energy power plants. SMUD has
renewable energy supply goals of 12% for 2006 and 23% for 2011 (10% RPS + 2.2% Greenergy
in 2006 and 20% RPS +3% Greenergy in 2011, see Table 1 below). The final supply numbers
compiled for 2006 show that SMUD provided about 13% of retail sales of eligible, non-large
hydro renewable electricity supply.

Table 1. SMUD’s renewables goals and accomplishments.

Renewables| 2006 2006 2011
Supply Supply Actual Supply
Programs Goal Supply Goal
RPS 10%| 10.90% 20%

Greenergx 2.20% 2.20% 3%
Total 12.2%| 13.1% 23%|

Figure 1 shows SMUD's 2006 renewable energy supply by type of renewable energy resource. It
shows a good utility mix of baseload renewable energy supplies (geothermal, biomass) and
intermittent renewables (wind, small hydro, and solar).

N



Figure 1. SMUD’s 2006 renewables distribution.

Wind
21%

PV<1%
Biomass
21%

Small Hydro
27%

Geothermal
30%

Figure 2 displays the growth in renewable energy supply for SMUD from 2003 to 2006. It
shows almost a tripling of renewable energy supply in three years. While SMUD is very pleased
with our current status of renewable energy supply, SMUD will be seriously challenged to meet
the 23% supply target for 2011.

Figure 2. SMUD’s renewables growth, 2003 - 2006
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NEW Power Plants Supplying Renewable Energy to SMUD Customers

SMUD has supported several new renewables projects that have begun providing electricity to
the grid since 2002. The SMUD-owned Solano wind project has installed 39 MWs since 2002,
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and an additional 63 MWs is being installed in 2007. This wind project is expected to have over
200 MWs installed by 2011. SMUD also recently signed a Power Purchase Agreement (PPA)
contract for the second phase of the Kiefer landfill gas-to-electricity project for 5.7 MW, which
is now online. Further, SMUD also signed a PPA several years ago for a California wind project
that came online in phases from 2003 to 2007, and it now totals 75 MW.

In addition, SMUD has programs to provide local benefits and to solve local environmental
problems, such as our solar PV program and our local biomass program to convert problem
organic wastes to green electricity (e.g., dairy digesters, grease waste to electricity, and food
waste to electricity). SMUD also expects a number of new local projects in the near future,
including two or three dairy digesters to begin generating electricity this year, hopefully some
food & grease waste-to-energy projects in the next several years, and significantly more solar
projects to come online based on SB 1 and the California Solar Initiative.

SMUD also conducts annual solicitations to procure renewable power from independent power
producers, and builds and operates renewable energy facilities. SMUD continuously is in
negotiations, based on earlier solicitations, for additional new wind, biomass and solar thermal
electric renewable energy resources that are proposed to come online by 2011.

What are the Challenges Facing SMUD in Growing Renewable Energy?

Four primary problems affect SMUD's ability to meet it's 23% renewable energy supply target
for 2011: 1) lack of transmission; 2) the supply of renewable energy projects is small and
declining, while price is increasing; 3) eligibility rules are stringent, complex, and restraining; 4)
incentives are needed for "emerging" technologies such as solar thermal electric, advanced
biomass technologies, etc. so that the "next generation" of lower cost renewables become
market-ready, mitigating transmissions issues.

Transmission. There are plenty of renewable energy resources in the West, but transmission is
not available to access these resources. While there has been some progress on transmission
construction beginning in Southern California, there has been very little progress expanding
transmission access to renewable energy resources in Northern California. Transmission takes
many years to plan, permit, and build, and new facilities require high capital expenses.
Renewable Project Supply/Price. SMUD has seen the available supply of renewable energy
projects from independent power producers decline significantly in the past two years, and prices
of renewable energy have increased. As an example for comparison purposes, SMUD conducted
a solicitation for renewables projects in 2004 and in 2006. SMUD received 42 proposals in
2004, and received only 8 proposals in 2006. This is an 83% decline in the number of proposals
received by SMUD in only two years. Further, the average price quoted for the renewable
energy proposals received has increased by 15% in SMUD's 2006 solicitation. As a subset of
proposals received, wind projects alone increased prices by an average of 17%.

RPS Eligibility Rules. Publicly-owned utilities currently are not required to follow the detailed
and complex renewable energy eligibility rules for investor-owned utilities. However, for
publicly-owned utilities that require close compliance with California's RPS eligibility rules such
as SMUD, it is a complex maze of requirements that is daunting to most small, publicly-owned
utilities. As examples, what are the definitions and requirements for the important terms
"baseline" and "bundling" (e.g., does the energy and the REC need to be bundled only in the
same contract, or from the same facility? Are there hourly, daily, weekly, monthly or annual
bundling requirements?)? In addition, Renewable Energy Credits (RECs), sometimes called
"Green Tags," alone are not eligible for the RPS according to the basic bundling requirement. If



RECs were eligible for the RPS as now allowed by SB 107 and pending CPUC rules, important
transmission issues may be mitigated to promote further California renewable energy growth.
Also, the eligibility rules include inequities in the treatment of Publicly Owned Utilities (POU)
vs. "Retail Sellers." As an example, a small hydro facility that meets the eligibility criteria of SB
107 can get full CEC certification for RPS eligibility if it sold electricity to an investor-owned
utility on 12/31/05, but if the same facility instead served only a Publicly Owned Utility on
12/31/05, the facility cannot get full certification for RPS eligibility. This is clearly unfair.
(Note: the RPS statute defines eligible small hydro using the term “retail seller” and defining
this latter term to not include POUs. Thus, the CEC has determined that, while they strongly
encourage POUs to meet their renewables targets from CEC "Certified" renewables facilities,
they cannot according to the statute fully certify small hydro for POUs)

Emerging Technologies. SMUD believes that California should be planning for renewables
growth beyond 2010 and that a better structure of incentives should be developed for “emerging
technologies.” These are technologies that are moving out of Research, Development, and
Demonstration and into the marketplace, and they face difficult market barriers to entry.
Incentives are needed to bridge what is sometimes called the “valley of death” for new
technologies. These technologies will be the next generation of renewable energy supply for
CA. Bridging this R&D-to-market gap will open up other diverse renewable resources for
electricity generation. Solar and biomass gasification technologies, as examples, rely on energy
resources that are more widespread and available throughout California, in comparison to wind,
geothermal and small hydro resources that are confined to specific locations. Thus, the
development of these emerging technologies will help address transmission barriers to
renewables market growth in the state. Emerging renewable energy technologies include solar
thermal electric, concentrating photovoltaics, biomass anaerobic digestion, biomass
thermochemical conversion, fuel cells supplied with biogas, ocean & tidal energy, and others.
Solar photovoltaics overall (not just concentrating PV) would be listed as an “emerging
technology,” but SB-1 approval last year provides special incentives that address the “valley of
death” for this technology. All of these technologies NEED to be market-ready for California to
meet a 33% Renewable energy supply target for 2020.

Future Prospects For Renewable Energy Growth

The long-term prospects for SMUD renewable energy growth looks promising. SMUD has
rights to develop two new renewable energy resource sites (primarily wind, but some geothermal
possible also) in CA and Oregon, and is evaluating these sites to determine the potential for
future development. Resource assessments, environmental evaluations, and transmission studies
are underway that SMUD staff expects will lead to promising future development. However,
transmission likely will need to be built to access these renewable resources. New transmission
lines require many years to plan, permit and to build so these new renewable resources will not
supply electricity to SMUD customers until after 2011. Another new, emerging renewable
energy resource that SMUD is evaluating is solar thermal electric. SMUD is negotiating in
partnership with other utilities for one or more large solar thermal power plants in the southwest
desert. In addition, SMUD is evaluating possible solar thermal sites in the Sacramento region.

While the long-term is promising for new renewable energy for SMUD, the period between 2008
and 2011 poses major challenges to the District. Figure 3 shows that existing SMUD renewable
resources meet or exceed our annual supply targets through 2008. However, SMUD has several
renewable energy PPAs that end from 2008 through 2010 that reduce supply and results ina
significant and growing gap beginning in 2009 compared to our growing renewable energy
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supply targets. Figure 3 shows a worst-case scenario for SMUD renewable energy supply (it
only includes existing projects) since it does not include projects currently in negotiation, and
does not include current procurement plans. SMUD is hopeful that that the supply gap will be
closed by signing additional PPAs for new renewable energy projects and/or from new SMUD-
built and owned renewables facilities.

Figure 3. SMUD’s actual and estimated renewables growth, 2003 - 2011
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SDGE and SoCalGas 2009 BCAP - A.08-02-001
Workpapers of Robert Anderson

2009 BCAP

Winter Peak Day Demand for EG and Large Cogeneration

San Diego EG December Peak Day

Scenarios Gbtu/day MMCFD
BCAPO9 206.2 203
BCAP10 193.1 190
BCAP11 150.0 147
BCAP12 162.0 159
CGR15 155.2 153
CGR20 189.0 186
CGR23 199
CGR25 211.3 208
SoCal December Peak Day

ByPass *
Scenarios Gbtu/day MMCFD MMCFD
Base09 722.0 701 0
Base10 727.0 706 0
Base11 690.9 671 0
Base12 802.1 779 0
CGR15 570.8 554 145
CGR20 776.0 753 153
CGR23
CGR25 950.1 922 151

Blue color data are from 2006 CGR runs
*In 2006 CGR filing, there were some bypass assumptions for some customers.
Since that time, those customers have decided not to choose alternative service

providers.

Total
MMCFD

701
706
671
779
699
906
1007
1074

WinterPeak.xlsSummary

~w



SDGE and SoCalGas 2009 BCAP - A.08-02-001
Workprapers of Robert Anderson

SDG&E/SCE 2009 BCAP
Data for graph in testimony of Robert Anderson

2009 BCAP
SoCalGas/SDGE EG Throughput vs Western Hydro
(BCF)
SoCalGas/SDGE EG

Hydro {Non Cogen Load only)
1997 2351 204
1998 2071 194
1999 2187 233
2000 1856 379
2001 1322 449
2002 1686 259
2003 1629 219
2004 1647 228
2005 1717 179
2006 2015 204

1GWh = 10 Gbtu

Hydro.xisSheet1
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