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ABSTRACT : :

The ARB'’s Low-Emission Vehicle and Clean Fuels reguiations give manufacturers
the option of using clean alternative fuels to help their vehicles meet increasingly
stringent emissions standards, with less need for control hardware than conventionally
fueled vehicles. In 19986, the fuel-cycle emissions of nine vehicle fuels were evaluated,
by calculating emissions from four categories of the fuel-cycle process: extraction,
production, marketing, and distribution. Oxides of nitrogen, non-methane organic gas,
methane, carbon monoxide, carbon dioxide, and toxics emissions were quantified for
each vehicle fuel. Three fuels were estimated to have fuel-cycle emissions close to
electric vehicles (EVs): diesel fuel and liquefied petroleum gas for internal-combustion
vehicles, and methanol, which can be used for fuel-celi-powered vehicles.

In this study, the analysis for these three fuels was refined, and the emissions
associated with EVs were reassessed, taking into consideration the post-1998
deregulated environment. The emissions data resulting from this study have been used
to compare fuel-cycle emissions for these three fuels to the emissions associated with
electricity generation for EVs and provide appropriate regulatory credit.
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Introduction

This volume provides supplementary information on the analysis of fuel cycle
emissions. Data on toxic emissions from the South Coast Air Quality Management
district are presented in Appendix A. An analysis of the emissions from electric power
generation was performed by the CEC in 1999. This analysis is presented in

Appendix B. Additional information on power generation including time of day loads,
heat rates for power production, and planned generation capacity additions are presented
in Appendix C. Data on fuel economy from baseline gasoline and alternative fueled
vehicle technologies is presented in Appendix D. This section shows the individual
vehicle data comparisons used to determine EER values in Section 5. Appendix E
presents the emission results for all of the principal combinations of fuel cycle scenarios

and vehicle fuel economy assumptions. Appendix F. ..






Appendix A — Toxics Data

The toxics composition of various hydrocarbon sources was determined from the
emissions inventory in the SoCAB. The inventory of toxics and ROG are shown below.
These date were combined to determine the inventory weighted toxics per unit of
hydrocarbons (expressed as reactive organic gases (ROG) in the inventory). The
weighted toxics for each source category is also shown.

Toxic Emissions (Ib/day)

Fuel-Cycle Process Benzene | 1,3-Butadiene | Formaldehyde | Acetaldehyde
Qil and Gas Production: combustion 55.67 0.02 121.041 1.10
Petroleum Refining: combustion 1.12 0.01 2.44 0.12
Electric Utilities: combustion 12.63 0.04 31.58 0.41
Oil and Gias Extraction: process, storage 318.26 0.00 0.00 0.00
Petroleum Refining: process, storage 2.44 0.00 0.01 0.00
Petroleum Marketing: storage transter 205.15 0.00 0.00 0.00
Other process storage ot transfer 8.78 0.00 0.03 0.00
Light-Duty Passenger Vehicles 14133.12 2582.24 6922.97 1610.57
Total 14737.07 2582.31 7078.04 1612.20
Toxicsinv.xls
ROG (short tons/day)
Fuel-Cycle Process 1999 2000

Oil and Gas Production: combustion 0.56 0.56

Peatroleum Refining: combustion 1.33 1.33

Electric Utilities: combustion 1.4 0.98

Qil and Gas Extraction: process, storage 12.19 11.7

Petroleum Refining: process, storage 9.55 9.16

Petroleum Marketing: storage transfer 2217 22.81

Other process storage or transfer 45.93 45.91

Light-Duty Passenger Vehicles 24281 96.38

Total 335.94 188.83

Toxicsinv.xs




Toxics comparison to ROG (mg/g); Year 2000
Benzene/ | 1,3-Butadiene/ | Formaldehyde/ | Acetaldehyde/
Fuel-Cycle Process ROG ROG ROG ROG
Oil and Gas Production: combustion 49.61 0.018 108.045 0.982
Petroleum Refining: combustion 0.421 0.004 0.917 0.045
Electric Utilities: combustion 4.51 0.014 11.279 0.1486
Oil and Gas Extraction: process, storage 13.05 0.000 0.000 0.000
Petroleum Refining: process, storage 0.128 0.000 0.001 0.000
Petroleum Marketing: storage transfer 4.62 0.000 0.000 0.000
Other process storage or transfer 0.096 0.000 0.0C00 0.000
Light-Duty Passenger Vehicles 29.10 5.317 14.256 3.317
Total 101.56 5.35 134.50 4.49
Toxiclnv.xls

Weighted Toxics comparison to ROG (mg/g); Year 2000

Benzene/ |1,3-Butadiene/| Formaldehyde/ | Acetaldehyde/ W:I;tr?tled
Fuel-Cycle Process ROG ROG ROG ROG Toxics
Toxic Weighting 4.83 28,33 1.00 0.45
Qil and Gas Production: combustion 239.81 0.51 108.04 0.44 348.8
Patroleumn Refining: combustion 2.04 0.1 0.92 0.02 31
Elsctric Utilities: combustion 21.80 0.40 11.28 0.07 33.6
Oil and Gas Extraction: process, storage 63.10 0.00 0.00 0.00 63.1
Petroleum Refining: process, storage 0.62 0.00 0.00 - 0.00 0.6
Petroleum Marketing: storage transfer 22.36 0.00 0.00 0.00 224
Other process storage or transfer 0.46 0.00 0.00 0.00 05
Light-Duty Passenger Vehicles 140.67 150.66 14.26 1.49 3071
Total 490.85 151.68 134.50 2.02 779.0
ToxicInv.xls
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Appendix B — California Energy Commission Staff

Electricity System Emission Impacts of Electric Vehicle Recharging for the Year
2010

Prepared by Angela Tangheiti, California Energy Commission, September 1999

B-l. Introduction

The California Air Resources Board (CARB) is in the process of gathering information
that will be used for their year 2000 Biennial Update of Zero Emission Vehicle (ZEV)
credits. As part of this process, CARB asked the Commission for an update of the 1995
Electric Vehicles and Power Plant Emissions Report.' This update is part of a joint
effort between Commission staff, CARB staff and their consultant, Stefan Unnasch of
Arthur D. Little to estimate the incremental emission impacts of electric vehicles (EVs)
on electric generation.

This study group is refining the estimates of fuel-cycle emissions from the use of three
different fuel/vehicle systems and comparing the corresponding increase in emissions
from electricity generation facilities for electric vehicle recharging loads. As part of the
Commission’s contribution to the analysis, the Multisym™ Model® was used to estimate
incremental power plant emissions of ROG (methane), NOy and carbon from recharging
electric vehicles in the year 2010.

The scope of the Commission’s effort is to analyze incremental power plant emissions
from recharging electric vehicles, not a study to reflect the emissions avoided by
gasoline or other fuel powered vehicles. We present incremental results for the Western
System Coordinating Council (WSCC)? region and each air basin in California.

Figure B-1 shows the air basins designated in California.

As with all such studies, assumptions are numerous and uncertain. This study
considered the uncertainties associated with the development of EV technologies, the
potential impacts of different regulations (such as RECLAIM) and the changes related
to thederegulated electric industry.

' A. Tanghetti et.al (6/95).
2 Henwood Energy Services, Inc.

* A regional electricity reliability council that serves the western part of the continental United States, Canada and Mexico. The councif's
region encompasses approximately 1.8 million square miles.
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Figure B-1. Air Basins in California

B-ll. Methodology

This study applied the same general methodology used for previous electric vehicle
studies and is consistent with Energy Commission guidelines for estimating system
benefits. The initial step in our analysis was to develop two scenarios of possible future
power plant additions and retirements. In each scenario, staff added enough new power
plants to have an adequate supply of resources for future demand levels. Multisym™
model runs were made for each scenario with and without EV loads to calculate the
incremental emissions for the year 2010.

B-lil. Assumptions

To study the impacts of electric vehicles on electricity generation systems, the study
team developed several plausible assumptions regarding future electric vehicles. These
assumptions are discussed in Section A. Section B presents a description of the
Commission staff’s two capacity expansion scenarios.



B.lI.1. Electric Vehicle Assumptions

To determine the amount of electricity that electric vehicles may draw from power
plants in the year 2010, several assumptions were considered regarding the potential
number of EVs connected to the grid, their operational efficiency and likely annual
miles traveled. The following range of assumptions were considered in this study:

e Between 50,000 and 400,000 vehicles (cumulative) were assumed grid connected
by 2010. The low estimate represents the number of electric vehicles currently on
the road (1,500 in 1999) increasing by 20 percent annually. The high estimate is
based on the assumption that electric vehicles will represent about 2 percent of the
annual California vehicle sales (gasoline and diesel) from 2002 through 20104

e Estimated vehicle efficiencies are between 0.37 and 0.47 kWh per mile. The EV
fleet efficiency will vary depending on the average vehicle size that may be on the
road in the future. These fuel consumption values are consistent with subcompact
cars.

® Annual vehicle miles traveled ranged from 10,000 - 25,000 miles. The low range
represents a vehicle driven about 300 days per year and 35 miles per day. The high
estimate represents an electric vehicle driven about 300 days per year and 80 miles
per day.

Various combinations of these assumptions were included in a simple probability model
to calculate the most likely effects of EVs on electricity demand. As shown in Figure
B-2, 1,000 GWh per year of electricity consumed by EVs is the approximate mean of
various combinations of the EV assumptions. This EV demand assumption is less than
half a percent of the 300,000 GWh of projected electricity demand in California for the
year 2010. This power demand correspond to about 2 percent of passenger car sales as
battery EVs. If many of these vehicles are city cars smaller vehicles, the power
consumption would be lower.

This estimate of EV electricity consumption was distributed among the California
transmission areas designated within the Multisym™ model. These areas are

(1) Northern California, which is basically the entire region north of Los Banos (19.0%);
(2) Southern California, which is the major part of the state south of Los Banos (65.0%);
(3) San Diego area (5.0%); (4) LADWP area (10.0%); (5) San Francisco Area (1.0%);
(6) IID area, which we assume has negligible EV load. See Figure 3 for a geographical
depiction of these California transmission areas.

* The EV fleet estimates range batween one and two percent of the 27.5 million gasoline and diesel powered vehicles projected 1o ba on
the road in California by 2010. :
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Figure B-3. EV Energy Consumption by Transmission Area

Table B-1 lists the expected time-of-day profile for EV recharging. We used a profile
that allocates about 95 percent of recharging load into the off-peak periods and 5 percent
into the on-peak period.5 This is consistent with current EV-owner data received by
Commission staff; owners are taking full advantage of time-of-use metered rates and

5 Electricity demand in California peaks in the aftemnoon and in this analysis, peak hours are from 11:00 a.m. until §:00 p.m. and all other
hours are assumed off-peak.
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recharging their vehicles mainly during off—peak hours. The same recharging profile
was used in the Commission’s 1995 EV study®. The results of this study

Table B-1. EV Recharging Profile

1:00 a.m. 10.772
2:00 a.m. 7.181
3:00 a.m. 6.284
4:00 a.m. 5.386
5:00 a.m. 4.488
6:00 a.m. 3.592
7:00 a.m. 1.796
8:00 a.m. 0.718
9:00 a.m. 0.718
10:00 a.m. 0.718
11:00 a.m. 0.718
12:00 p.m. 0.718
1:00 p.m. 0.718
2:00 p.m. 0.718
3:00 p.m. 0.718
4:00 p.m. 0.718
5:00 p.m. 0.718
6:00 p.m. 0.718
7:00 p.m. 0.718
8:00 p.m. 0.718
9:00 p.m. 4.488
10:00 p.m. 14.363
11:00 p.m. 17.953
12:00 a.m. 14.363
100

B.llI.2. Capacity Additions and Deletions By 2010

Assumptions regarding the future mix of generation capacity will have a significant
influence on the incremental emissions attributable to EVs. Table B-2 shows a potential
scenario of future generation capacity additions for the WSCC region in the year 2010.
Since the quantity of EV demand assumed during 2010 is small, the composition of
future resource plans is critical when trying to estimate incremental emissions.

® Resuits are presentad in Unnasch, S. “Evaluation of Fuel Cycle Emissions on a Reactivity Basis”, CA ARB, 1996.



Table B-2. Capacity Additions/Retirements

Transmission Area 2010 MW
Capacity Additions 553
San Francisco Area Capacity Retirements -430
San Francisco area net additions 123
Capacity Additions 4968
Northern California Capacity Retirements 0
California North net additions 4968
A Capacity Additions 9768
Southern. California Capacity Retirements -3448
Califomia South net additions 6320
Capacity Additions 10
LADWP Area Capacity Retirements -362
LADWP area net additions =352
Capacity Additions 1702
SDGA&E Area Capacity Retirements -430
SDG&E area net additions 1272
Capacity Additions 559
IID Area Capacity Retirements 0
lID area net additions 559
Capacity Additions 1725
Mexico Capacity Retirements 0
Mexico area net additions 1725
Capacity Additions 3544
Northwest Area Capacity Retirements -790
Northwest area net additions 2754
Capacity Additions 2393
Southwest Capacity Retirements 0
Southwest area net additions 2393
Capacity Additions 1266
Rocky Mountains Capacity Retirements -342
Rocky Mountain net additions 924
Capacity Additions 3880
Nevada/Utah Capacity Retirements 0
Nevada/Utah net additions 3880
Capacity Additions 30368
WSCC Region Capacity Retirements -5802
WSCC Region net addltions 24566

Data used to develop these resource scenarious are from three primary sources:

(1) WSCC 10-Year Coordinated Plan Summary 1998-2007, (2) a draft Energy
Commission staff document (January 29, 1999) of current and future power plant siting
cases, and (3) an Energy Commission listing of new renewable projects that receive

B-6



Public Interest Surcharge support (conditional funding) awards. Commission staff also
used various press releases, trade journals, and annual reports to enhance this data.

The system adequacy implications of each resource plan were then evaluated using the
Energy Commission’s RAM Model.” This model determined if each scenario had
enough generation to meet minimum capacity reserve requirements. If the model
determined that minimum reserve requirements were not being met within a
transmission area, then additional generation capacity, either combined cycle units or
combustion turbines were added to the area. The following is a brief description of the
scenario and how it was developed.

B.IIL.3. Resource Plan Scenario

This scenario includes all of the announced resource additions and retirements in the
WSCC that are identified from public resources or information available in the
Commission. Each unit identified in the WSCC 10-Year Coordinated Plan Summary, as
a significant generation addition is included in this scenario. All current and future
siting case projects outlined in the January 29, 1999 draft Energy Commission staff
working document are included in this scenario. The San Onofre Nuclear Generating
Station is assumed to be off-line in 2010 for refueling. Additionally, this scenario
includes 31 1MW of renewable projects with Public Interest Surcharge support.

Table B-2 lists resource additions and retirements for California and the rest of the
WSCC under this scenario. The net resource additions for the entire WSCC in 2010 are
24,566 MW, this is approximately 15 percent of the region’s 167,878 MW peak
demand. 12,890 MW of these net additions are located in California; this is
approximately 23 percent of the estimated 56,476 MW peak demand for California in
2010.

B-lV. Results

Incremental emission results for the entire WSCC are presented by each air basin within
California and for areas outside of California. We are able to provide estimates of
incremental emissions from power plants located within California using the
Multisym™ model.> However, the emission results for regions outside of California are
calculated from an estimated emission factor. These estimated emission factors depend
on the fuel mix of the incremental energy produced in each area outside of California.’
Presently, the Energy Commission does not have adequate information on emissions
factors for all resources located outside of California to provide actual model results.

7 Reliability Assessment Mode! developed by AlberBelostotsky, Ph.D of the California Energy Commission.

® The maijority of existing steam-boilers in Califomia are assumed to be retrofit by 2010 with additionat emission control equipment in both
resource plans.

? Existing generation outside of California were not assumed to be retrofit with additional emission control equipment.



The modeling results indicate that the majority of incremental electricity. generated in
California is from new gas-fired generation and the larger existing gas-fired power
plants. The incremental emission factors shown in Table B-3 for air basins in California
are for a mix of new combined cycle technologies and existing gas-fired steam-boiler
power plants. The incremental electricity for areas outside of California, comes from a
mix of gas-fired (73 percent) and coal-fired generation (27 percent). While the majority
of this imported energy is from gas-fired generation, the majority of these emissions
outside of California are from the coal-fired generation.

Table B-3. 2010 Emission Results

Incremental | Incremental | Incremental | Incremental | Incremental |Incremental {incremental
Generatlon NOx NOx ROG: ROG co co
Area GWhiyr (tons/yr) {Ib/MWh) {tonstyr) {Ib/MWh) (tons/yr) {Ib/MWh)
Mojave Desert 50.8 12.4 0.49 1.7 0.067 15.6 0.6t
North Central Coast 39.2 13.4 0.68 0.6 0.031 11.9 0.61
Northeast Plateau 4.0 0.0 0.00 0.0 0.000 0.0 0.co
Sacramento Valley 26.3 2.2 0.17 0.8 o 0.061 6.5 0.49
Salton Sea 2.6 0.6 0.46 0.1 0.077 1.2 0.
San Diego County 89.5 2.0 0.04 1.5 0.034 27.3 0.61
San Francisco Bay Area 148.8 46.9 0.63 3.1 0.042 50.4 0.68
San Joaquin Valley 178.2 4.7 0.05 4.0 0.045 46.9 0.54
South Central Coast 84.8 16.6 0.39 0.7 0.017 3.7 0.75
South Coast 168.0 49.7 0.59 5.3 _ 0.083 110.1 1.31
California Total 792.1 148.5 0.37 17.8 0.04 301.7 0.77
Southwest 55.8 146.2 5.24 .8 0.029 241 0.86
Northwest 9.7 13.2 273 0.2 0.036 4.4 0.91
Rocky Mountains 16.7 53.0 6.35 0.2 0.020 6.8 0.82
Nevada/Utah 104.8 138.3 2.64 2.1 ‘ 0.040 47.7 0.3
Mexico 204 25.5 2.50 04 0.040 9.5 0.93
Outside California Total 207.4 3.63 0.04 92.5 089
WSCC Total 1000.5 525.3 1.05 215 0.043 156.5 0.793

B-V. Conclusions

Increasing energy consumption by 1,000 GWh annually throughout California in 2010

has a very small effect on incremental emissions for the entire WSCC region under

either scenario. Actual emissions reported in the CARB’s 1996 emissions inventory for
electricity generated in California is about 94, 166, and 7 tons per day for NOx, CO and
ROG respectively. When these actual emission amounts are compared to the estimated
annual incremental emissions presented in Table B-3, the differences are minor.
Moreover, any demand with a profile similar to EVs, whether it is as small as 50 GWh




or as large as 2,000 GWh, will have similar incremental emission results. For any
relatively small amount of off-peak energy demand, the incremental power plant will
most likely be gas-fired.

Differences in capacity additions other than those analyzed here would be most apparent
within California air basins where new gas-fired power plants are located. Out-of-state
generation is largely a function of which units the model predicts to be forced out, rather
than a result of capacity additions.

Finally, these incremental results are similar to those results generated in the Energy
Commission’s 1995 EV Report. The only difference we noted is in the mix of
incremental energy imported from areas outside of California. The majority of imported
energy to meet a slight increase in off-peak demand tended to be gas-fired. Previously,
the Energy Commission analysis assumed a constant mix of gas, hydro and coal-fired
generation from imported energy.

B-9






Appendix C — California Power Generation Resources, Capacity Additions, and
Heat Rates '

This appendix includes the following:

Example heat rates for sample power plants

SCE service area load and generation projections for 2003

SCE service area power plants supply curve

SCE service area power plant identification and supply curve data
Projected generation capacity additions in California

Projected generation capacity additions in the WSCC
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SCE Generation Region, Power Plant Start-Up Date

1D # Unit Name No Unit Type On-Line Off-Line Fuel Group
903 Redondo.Beach 5 ST 01-dan-54 | 31-Dec-02 NG SCG
597 Broadway 1 8T 01-dan-55 | 31-Dec-26 NG SCG
877 El Segundo 1 ST 01-dan-55 | 31-Dec-26 NG SCG
878 El Segundo 2 ST 01-Jan-56 | 31-Dec-26 NG 5CG
508 Broadway 2 ST 01-Jan-57 | 31-Dec-26 NG SCG
904 Redondo.Beach 6 ST 01-Jan-57 | 31-Dec-02 NG SCG
888 Huntington Beach 2 ST 01-Jan-58 | 31-Dec-26 NG SCG
887 Huntington Beach 1 ST 01-Jan-58 | 31-Dec-26 NG SCG
894 Mandalay 2 ST 01-Jan-59 | 31-Dec-26 NG SCG
893 Mandalay 1 8T O1-Jan-59 | 31-Dec-26 NG SCG
868 Alamitos 3 ST 01-Jan-61 | 31-Dec-15 NG SCG
873 Coolwater 1 ST 01-Jan-61 | 31-Dec-26 | NG SCE Coolwater
869 Alamitos 4 ST 01-Jan-62 | 31-Dec-15 NG SCG
882 Etiwanda 3 ST 01-Jan-63 | 31-Dec-26 NG SCG
883 Etiwanda 4 ST 01-Jan-63 | 31-Dec-26 NG SCG
B74 Coolwater 2 ST O1-Jan-64 | 31-Dec-26 | NG SCE Coolwater
879 £l Segundo 3 ST 01-Jan-64 | 31-Dec-26 NG 8CG
599 Broadway 3 ST 01-Jan-65 | 31-Dec-26 NG SCG
880 El Segundo 4 ST 01-Jan-65 | 31-Dec-26 NG SCG
871 Alamitos 6 ST 01-Jan-66 | 31-Dec-26 NG SCG
870 Alamitos 5 ST 01-Jan-66 | 31-Dec-26 NG SCG
905 Redondo.Beach 7 ST 01-Jan-67 | 31-Dec-26 NG SCG
906 Redondo.Beach 8 ST 01-Jan-67 | 31-Dec-26 NG SCG
872 Alamitos GT 7 GT 01-Jan-69 | 31-Dec-26 NG SCG
884 Etiwanda GT 5 GT C1-Jan-69 | 31-Dec-26 FO#2-WSCC
889 Huntin. Beach GT 5 GT 01-Jan-69 | 31-Dec-26 NG 5CG
895 Mandalay GT 3 GT C1-Jan-70 | 31-Dec-26 FO#2-WSCC
898 Ormond.Beach 1 8T 01-Jan-71 | 31-Dec-26 NG SCG
8939 Ormond.Beach 2 ST 01-Jan-73 | 31-Dec-26 NG SCG
881 Elwood GT 1 GT 01-Jan-74 | 31-Dec-26 FO#2-WSCC
600 Glenarm GT 1 GT 01-Jan-75 | 31-Dec-26 NG SCG
601 Glenarm GT 2 GT 01-Jan-75 | 31-Dec-26 NG SCG
891 Long Beach CC 8 CcC 01-Jan-76 | 31-Dec-26 NG SCG
892 Long Beach CC 9 CC 01-Jan-77 | 31-Dec-26 NG 8CG
875 Coolwater CC 3 cC 01-Jan-78 | 31-Dec-26 | NG SCE Coolwater
876 Coolwater CC 4 cC 01-Jan-78 | 31-Dec-26 | NG SCE Coolwater
1625 Riverside Cement 1 ST 08-Jun-79 | 31-Dec-28 SCE IPP Coal
1765 North Am Chem 1 GT 25-Jun-79 | 31-Dec-28 NG 5CG
1728 Proctor & G Oxnd 1-2 cC 26-Jan-82 | 31-Dec-28 NG SCG
1672 FPB Cogen 1 CC 01-Jun-82 | 31-Dec-28 NG SCG
1628 Arco Wiimington 1 ST 22-Feb-83 | 31-Dec-28 NG SCG
1622 North Am Chem 2 ST 01-Apr-83 | 31-Dec-28 SCE IPP Coal
1721 Mobil Oil Corp 1 GT 01-May-83 | 31-Dec-28 NG 5CG
399 San Onofre-SONGS 2 NP 01-Aug-83 | 31-Dec-26 Uranium
400 San Onofre-SONGS 3 NP 01-Apr-84 | 31-Dec-26 Uranium
1671 SUNLAW CG Partner 1 GT 01-May-84 | 31-Dec-28 NG SCG
1736 US Borax & Chem 1 GT 0i-Jun-84 | 31-Dec-28 NG Mojave PL
204795215 iMammocth Pacific 1 GE 26-Nov-84 | 31-Dec-28 SCE IPP Geo
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SCE Generation Region, Power Plant Start-Up Date

D # Unit Name No Unit Type On-Line Off-Line Fuei Group
1732 Smurfit Newsprint 1 GT 01-Jun-85 | 31-Dec-28 NG SCG
1823 O'brien Cal Milk 1 GT 14-Jun-85 | 31-Dec-28 NG SCG
1764 Kern River CG 1 GT 01-Aug-85 | 31-Dec-28 | NG TEOR Cogen
1718 Intand Container 1 GT 01-Sep-85 | 31-Dec-28 NG SCG
1730 SIMPSON PAPER CO 1 cc 18-Nov-85 31-Jul-00 NG 8SCG
1719 Jefferson Smurit 1 GT 31-Dec-85 | 31-Dec-28 NG SCG
1741 Williametts Indu 1 GT 14-Mar-86 : 31-Dec-28 NG SCG
1819 PacEn {(Penrose) 1 GT 12-May-86 | 31-Dec-28 SCE IPP Bio
1820 PacEn (Toyon) 1 GT 12-May-86 | 31-Dec-28 SCE IPP Bio
1818 LA County Puents B GT 08-Aug-86 | 31-Dec-28 SCE IPP Bio
1815 Commerce Refuse 1 ST 13-Nov-86 | 31-Dec-28 SCE IPP Bio
1740 Wheelabrator Nor 1 cc 10-Sep-87 | 31-Dec-28 NG SCG
1674 Point Arguello P 1 GT 15-Dec-87 | 31-Dec-28 NG SCG
1724 O.L.S. Camarillo 1 ccC 22-Dec-B7 | 31-Dec-28 NG SCG
1725 O.L.S. Chino 1 CC 24-Dec-87 | 31-Dec-28 NG SCG
1670 Chevron El Segun 2 GT 28-Dec-87 | 31-Dec-28 NG SCG
1733 Sycamore Cogsn 1 GT 01-Jan-88 i 31-Dec-28 NG TEOR Cogen
1648 Watson Cogen 1 cc 01-Apr-88 | 31-Dec-28 NG SCG
1663 Corona 1 cC 03-dun-88 ; 31-Dec-28 NG SCG
1411 AES Placerita 1 CG 01-Jul-88 31-Dec-26 NG TEOR Cogen
1812 CityofLongBeach 1 ST 04-Jul-88 | 31-Dec-28 SCE PP Bio
1727 Pitchess Honor R 1 cc 24-Oct-88 | 31-Dec-28 NG SCG
1680 Harbor Cogen 1 GT 01-Dec-88 | 31-Dsc-28 NG SCG
1720 Loma Linda Univ 1 GT 01-Jan-89 | 31-Dec-28 NG SCG
1288 Vernon GT 1 GT 01-Jan-89 | 31-Dec-26 NG SCG
1289 Vernon IC 2 IC 01-Jan-8¢ : 01-Jan-00 FO#2-WSCC
1817 Gas Recovery Sys 1 GT 08-Feb-89 | 31-Dec-28 SCE IPP Bio
1722 Midway Sunset 1 GT 24-Feb-89 | 31-Dec-28 NG TEOR Cogen
1655 Carson Cogen Co. 1 cC 22-Dec-89 | 31-Dec-28 NG SCG
1385 SCE Misc Bioc QF 1 oT 01-Jan-20 ; 31-Dec-26 SCE IPP Bio
1386 SCE Misc CG QF 1 CG 01-Jan-90 | 31-Dec-26 NG SCG
1389 SCE QF Solar 1 oT 01-Jan-90 | 31-Dec-26 SCE IPP Other
1390 SCE QF Wind 1 WT 01-Jan-90 | 31-Dec-26 Wind
1624 Rioc Bravo Jasmin 1 ST 02-Feb-90 | 31-Dec-28 SCE IPP Coal
1647 Arco Placerita 1-2 GT 06-Mar-90 | 31-Dec-28 NG TEOR Cogen
1669 E F Oxnard 1 cC 13-Apr-90 | 31-Dec-28 NG SCG
1816 Delano Energy 1 ST 29-Jun-90 | 31-Dec-28 SCE IPP Bio
1620 Ace Cogeneration 1 ST 01-Oct-90 | 31-Dec-28 SCE PP Coal
1723 Mojave 1 cC 01-Dec-90 ; 31-Dac-28 NG SCG
1.466E+09 [Mammoth Pacific 2 GE 07-Dec-90 | 31-Dec-28 SCE IPP Geo
182042147 iMammoth Pac L.P. 1 GE 22-Dec-90 | 31-Dec-28 SCE IPP Geo
9 Anaheim GT 1 GT 01-Jun-91 | 31-Dec-26 NG SCG
1731 EXXON Santa Ynez 1 GT 01-Jun-91 31-Dec-28 NG SCG
1814 Colmac Energy 1 ST 20-Dec-91 | 31-Dec-28 SCE IPP Bio
1813 QOrangeCountySan 1 GT 27-Jul-93 | 31-Dec-28 SCE IPP Bio
1365 Alamitos 2 ST 01-Jan-95 { 31-Dec-15 NG SCG
1364 Alamitos 1 ST Ot1-Jan-95 | 31-Dec-15 NG SCG
1367 Etiwanda 2 ST Ot-Jan-95 | 31-Dec-26 NG SCG
1366 Etiwanda 1 ST 01-Jan-95 | 31-Dec-26 NG 5CG.
1370 Highgrove 3 8T 01-Jan-95 | 30-Apr-03 NG 8CG
1369 Highgrove 2 ST 01-Jan-95 | 30-Apr-03 NG SCG
1371 Highgrove 4 ST . 01-Jan-95 | 30-Apr-03 NG SCG
1368 Highgrove 1 ST 01-Jan-85 | 30-Apr-03 NG SCG
1362 INTLD SCE 1 Inter 01-Jan-95 | 31-Dec-30 INTLOAD
1372 San Bemardino 1 ST 01-Jan-95 | 31-Dec-27 NG SCG
1373 San Bernardino 2 ST 01-dan-95 | 31-Dec-27 NG SCG
1822 L A Total Energy 1 GT 12-dun-95 1 31-Dec-28 NG SCG
607 PASA Gen. Fuel Cell 1 FC 01-Feb-96 | 31-Dec-26 Other-WSCC
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SCE Generation Region, Power Plant Start-Up Date

1D # Unit Name No Unit Type On-Line Off-Line Fuel Group
1.253E+09 |Chevron El Seg_ 3 GT 04-Mar-96 | 31-Dec-28 NG 8CG
1908 Tulare Energy 1 oT 31-dul-98 | 31-Dec-26 Biomass
556840377 |Tehachapi Wind 1 WT 01-Jun-99 ; 31-Dec-39 Wind
1906 West Covina 1 oT 01-Mar-00 | 31-Dec-26 Biomass
1915 Wintec 1 WT 01-Mar-00 | 31-Dec-26 Wind
1917 Cabazon Wind 1 WT 01-Jul-06 | 31-Dec-26 Wind
1904 Tajiguas 1 oT 01-Jul-00 | 31-Dec-26 Biomass
1.43E+09 |RCWMD Badlands 1 oT 30-Sep-00 | 31-Dec-26 Biomass
1907 Woodville Energy 1 oT 01-Jan-01 | 31-Dec-26 Biomass
1919 Mark Tech Corp 1 WT 01-Feb-01 | 31-Dec-26 Wind
1921 16 West 1-2 WT 01-Mar-C1 | 31-Dec-26 Wind
1923 Catellus 1-5 WT 01-Mar-01 | 31-Dec-26 Wind
1922 Phoenix 1-5 WT 01-Mar-01 | 31-Dec-26 Wind
1911 Windland 1 WT 01-Mar-061 | 31-Dec-26 Wind
1.388E+09 {Harbor Cgn (pkr) 1 CT 15-May-01 | 30-Sep-03 NG SCG
282087728 (Colton 2 CT -Jun-01 30-Sep-03 NG SCG
1.86E+09 ;Colton 1 CcT ¢1-Jun-01 | 30-Sep-03 NG SCG
1.455E+09 iDevers 1 CT 01-Jun-01 30-Sep-03 NG SCG
948181079 {Vista 1 cT 15-Jun-01 | 30-Sep-03 NG SCG
1905 Energy Dev Azusa 1 Ot 01-Jul-01 31-Dec-26 Biomass
2045 RCWMD Mead Viy 1 oT 01-Jul-01 31-Dec-26 Biomass
552960291 iHuntington Beach 4 ST 01-Nov-01 | 31-Dec-27 NG SCG
270198787 Huntington Beach 3 ST 01-Nov-01 | 31-Dec-27 NG 8CG
1920 Alexander 1-3 WT 01-Dec-01 | 31-Dec-26 Wind
1902 RCW Lamb Canyon 1 oT M-Dec-01 | 31-Dec-26 Biomass
1903 RCWMD Edom Hill 1 ot 01-Dec-01 | 31-Dec-26 Biomass
1918 CalWind 1 WT 29-Dec-01 | 31-Dec-26 Wind
1914 Chistensen/Lazar 1 WT 31-Dec-01 | 31-Dec-26 Wind
1913 Gorman 1 WT 31-Dec-01 | 31-Dec-26 Wind
1916 - {Painted Hills 1 WT 31-Dec-01 | 31-Dec-26 Wind
1912 Victory Garden 1 WT 31-Dec-01 | 31-Dec-26 Wind
1.55E+09 |Pastoria 3 cC 01-Jan-03 | 31-Dec-31 NG SCG
1.919E+09 |Pastoria 1 cc 01-Jan-03 | 31-Dec-31 NG SCG
1.466E+09 jPastoria 2 cC 01-Jan-03 | 31-Dec-31 NG SCG
1.322E+09 |Blythe 2 cC 01-Apr-03 | 31-Dec-31 NG SCG
2.076E+09 |Biythe 1 CC 01-Apr-03 | 31-Dec-31 NG SCG
2085 High Desert 1 cC 01-May-03 | 31-Dec-31 NG SCG
2087 High Desert 3 cC 0t-May-03 | 31-Dec-31 NG SCG
2086 High Desert 2 cc 01-May-03 | 31-Dec-31 NG SCG
2080 Mountalnview 1 cc 01-May-03 | 31-Dec-31 NG 8CG
2081 Mountainview 2 CcC 01-May-03 | 31-Dec-31 NG SCG
2082 Mountainview 3 cC 01-May-03 | 31-Dec-31 NG SCG
2083 Mountainview 4 cC 01-May-03 | 31-Dec-31 NG SCG
2088 Nueva Azalea 1 CG 01-Aug-03 | 31-Dec-31 NG 5CG
2089 Nueva Azalea 2 CG 01-Aug-03 } 31-Dec-31 NG SCG
878859152 [Teayawa . 2 cC 01-Dec-03 ; 31-Dec-31 NG SCG
443395328 [Teayawa 1 cC 01-Dec-03 | 31-Dec-31 NG SCG
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SCE Generation Region, Generation Supply Duration Curve with Heat Rates

Total Cumulative Ave. Heat Station Station |Incremental
Block ID| Block (MW) Unit Name No (Btu/kWh) Block ID | Block (MW) | Heat Rate

1 23 Tehachapi Wind 1 10,000 1 23 10,000
2 59 Arco Placeriia 1-2 12,000 1 36 12,720
3 100 Carson Cogen Co. ] 8,500 1 41 8,755
4 129 CityofLongBeach 1 12,500 1 29 12,500
5 129 Highgrove 1 20,479 1 - -

6 129 Highgrove 2 20,490 1 - -

7 129 Highgrove 3 49,304 1 - -

8 129 Highgrove 4 66,603 1 - -

9 174 LA County Puente B 12,000 1 45 12,720
10 174 Mobil Oil Corp 1 12,000 1 - -

11 218 Proctor & G Oxnd 1-2 9,000 1 44 9,270
12 388 Watson Cogen 1 8,500 1 170 8,755
13 388 Teayawa i 10,120 1 - -
14 388 Teayawa 2 10,120 1 - -

15 391 Energy Dev Azusa 1 10,000 1 3 10,000
16 383 RCW Lamb Canyon 1 10,000 1 2 10,000
17 394 RCWMD Badlands 1 10,000 1 1 10,000
18 395 RCWMD Edom Hill 1 10,000 1 1 10,000
19 396 RCWMD Mead Vly 1 10,000 1 1 10,000
20 398 Tajiguas 1 10,000 1 1 10,000
21 398 Tulare Energy 1 10,000 1 1 10,000
22 401 Woest Covina 1 10,000 1 3 10,000
23 402 Woodville Energy 1 10,000 1 o 10,000
33 605 SCE QF Solar 1 10,000 1 188 10,000
35 1,329 San Onofra-SONGS 2 10,986 1 535 10,986
386 1,869 San Onofre-SONGS 3 10,986 1 540 10,986
39 3,041 Ace Cogen 1 9,500 1 a7 9,500
41 3,121 Nueva Azalea 1 11,310 1 69 4,398
42 3,190 Nueva Azalea 2 11,310 1 69 4,398
45 3,366 SCE Misc Bio QF 1 10,000 1 39 10,000
47 3,422 North Am Chem 2 10,500 1 17 10,500
48 3,422 Riverside Cement 1 10,500 1 0 10,500
51 3,604 Midway Sunset 1 4,962 1 180 §,260
53 3,669 Colmac Energy 1 12,500 1 45 12,500
54 3,678 Commerce Refuse 1 12,500 1 9 12,500
55 3,690 Delano Enargy 1 12,500 1 12 12,500
860 3,740 Gas Recovery Sys 1 12,000 1 5 12,720
61 3,741 OrangeCountySan 1 12,000 1 1 12,720
62 3,750 PacEn (Penrose)} 1 12,000 1 8 12,720
63 3,753 PacEn {Toyon) 1 12,000 1 3 12,720
69 3,811 Rio Bravo Jasmin 1 12,500 1 37 12,500
71 3,876 Blythe 1 10,120 1 65 5,766
72 3,941 Biythe 2 10,120 1 65 5,766
73 4,001 High Desert 1 10,120 1 60 5,766
74 4,061 High Desert 2 10,120 1 60 5,766
75 4121 High Desert 3 10,120 1 60 5,766
76 4,187 Mountainview 1 10,120 1 66 5,766
77 4,254 Mountainview 2 10,120 1 66 5,766
78 4,320 Mountainview 3 10,120 1 66 5,766
79 4,386 Mountainview 4 10,120 1 66 5,766
8¢ 4,449 Pastoria 1 10,120 1 63 5,766
B1 4,511 Pastoria 2 10,120 1 63 5,766
82 4,574 Pastoria 3 10,120 1 63 5,766
123 7,156 Mandalay 2 17,243 i 20 8,044
126 7,386 Alamitos 5 11,433 1 130 8,136
129 7,646 Alamitos B 11,144 1 130 8,241
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SCE Generation Region, Generation Supply Duration Curve with Heat Rates

Total Cumulative Ave. Heat Station Statlon | Incremental
Block ID| Block (MW) Unit Name No (Btu/kWh) Block ID | Block (MW) | Heat Rate
131 7,876 Ormond.Beach 1 10,852 1 250 8,166
133 8,168 Coolwater CC 3 16,092 1 72 7.274
135 8,263 Ormond.Beach 2 19,877 1 50 8,190
138 B,541 O'brien Cal Milk 1 8,500 1 14 9,010
141 8,803 Redondo.Beach 7 11,220 1 130 - 8,552
142 8,933 Redondo.Beach 8 11.220 1 130 8,552
147 9,303 Mandalay 1 15,735 1 20 8,619
152 9,763 El Segundo 4 20,114 1 .20 8,789
154 9,884 Mojave 1 8,500 1 41 8,755
158 10,088 Alamitos 3 21,217 1 20 8,861
164 10,468 Etiwanda 3 20,995 1 20 8,915
171 10,986 Etiwanda 4 20,844 1 20 8,963
175 11,226 El Segundo 3 21,575 1 20 8,964
180 11,558 Corona 1 8,500 1 32 8,755
181 11,583 0.L.S. Camarilio 1 8,500 1 25 8,755
182 11,605 Pitchess Honor R 1 8,500 1 22 8,755
183 11,631 Wheelabrator Nor 1 8,500 1 26 8,755
193 12,043 Broadway 3 13,399 1 18 8,892
196 12,176 E F Oxnard 1 8,758 1 25 9,021
198 12,199 Huntington Beach 2 15,634 1 20 9,111
200 12,339 Huntington Beach 3 11,775 1 90 9,121
202 12,389 Huntingten Beach 1 15,100 1 20 9,130
205 12,579 Huntington Beach 4 11,697 1 90 9,135
211 12,899 Alamitos 4 22,209 1 20 9,182
216 13,271 Coolwater CC 4 14,469 1 72 8,127
218 13,325 El Segundec 2 27,838 1 10 9,203
222 13,527 San Bernardino 1 27,481 1 7 8,662
223 13,534 San Bemardino 2 27,481 1 7 8,662
230 13,892 E! Segundo 1 27,838 1 10 9,244
233 13,987 Etiwanda 2 29,923 1 10 9,266
238 14,119 Etiwanda 1 66,603 1 10 9,281
243 14,301 AES Placerita 1 9,200 1 60 9,200
255 15,028 FPB Cogen 1 9,000 1 6 9,270
268 15,429 Long Beach CC 9 12,600 1 79 9,208
276 15,741 SCE Misc CG QF 1 10,000 1 67 10,000
278 15,825 Coolwater 1 11,944 1 17 9,322
281 15,892 Coolwater 2 12,181 1 19 9,368
284 15,961 Arco Wilmington 1 10,000 1 3 10,000
286 - 16,560 SCE QF Wind 1 10,000 - 1 595 10,000
287 16,561 PASA Gen; Fusl Cell 1 10,000 1 1 10,000
288 16,563 16 West 1-2 10,000 1 2 10,000
289 16,566 Alexander - 10,000 1 3 10,000
290 16,571 Cabazon Wind 1 10,000 1 5 10,000
2H 16,573 CaiWind 1 10,000 1 2 10,000
292 16,581 Catellus 1-5 10,000 1 8 10,000
293 16,587 Chistensen/Lazar 1 10,000 1 6 - 10,000
294 16,595 Gorman 1 10,000 1 9 10,000
295 16,800 - |Mark Tech Corp 1 10,000 1 5 10,000
296 16,605 Painted Hills 1 10,000 1 5 10,000
297 16,607 Phoenix 1-5 10,000 1 2 10,000
298 16,614 Victory Garden 1 10,000 1 7 10,000
299 16,619 Windland 1 10,000 1 5 10,000
300 16,624 Wintec 1 10,000 1 5 10,000
318 17,323 Broadway 2 14,292 1 1" 9,493
323 17411 Long Beach CC B 12,600 1 as 9,894
332 17,744 Broadway 1 14,994 1 11 9,958
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SCE Generation Region, Generation Supply Duration Curve with Heat Rates

Total Cumuiative Ave. Heat Staticn Station |{Incremental
Block ID| Block (MW) Unit Name No (Btu/kWh) Block ID | Block (MW) | Heat Rate
334 17,765 Loma Linda Univ 1 12,200 1 0 10,600.
338 17,787 Mamimoth Pac L.P, 1 21,000 1 12 21,000
339 17,791 Mammoth Pacific 1 21,000 1 4 21,000
340 17,802 Mammoth Pacific 2 21,000 1 1 21,000
346 17,828 L A Total Energy 1 11,500 1 4 12,190
as2 17,908 EXXON Santa Ynez 1 12,000 1 3 12,720
354 18,167 Kem River CG 1 12,000 1 256 12,720
355 18,455 Sycamore Cogen ] 12,000 1 288 12,720
358 18,517 Chevron El Segundo 2 12,000 1 2 12,720
360 18,544 US Borax & Chem 1 12,000 1 27 12,720
362 18,565 Harbor Cogen . 1 12,000 1 20 12,720
363 18,579 Inland Container 1 12,000 1 14 12,720
364 18,606 Jefferson Smurft 1 12,000 1 27 12,720
365 18,606 Point Arguello P 1 12,000 1 1 12,720
366 18,608 Smurfit Newsprint 1 12,000 1 1 12,720
367 18,635 SUNLAW CG Partne 1 12,000 1 27 12,720
368 18,650 Williametts Indu 1 12,000 1 15 12,720
376 18,760 Q.L.S. Chino 1 12,602 1 14 12,980
378 18,779 Vernon GT 1 10,000 1 5 12,932
379 18,792 Gienarm GT 1 12,200 1 13 12,932
380 18,805 Glenarm GT 2 12,200 1 13 12,932
384 18,838 North Am Chem 1 12,500 1 2 13,250
386 18,848 Colton 1 13,760 1 10 13,760
387 18,858 Colton 2 13,760 1 10 13,760
388 18,869 Devers 1 13,760 1 11 13,760
389 18,877 Harbor Cgn (pkr) 1 13,760 1 8 13,760
390 18,887 Vista 1 13,760 1 10 13,760
401 19,043 Alamitos 2 28,854 1 10 16,975
406 19,218 Alamitos 1 43,304 1 10 17,653
411 19,408 Anaheim GT 1 16,500 1 23 17,490
413 19,503 Alamitos GT 7 18,510 1 74 19,621
415 19,636 Huntin. Beach GT 5 19,997 1 74 21,197
M7 19,769 Mandalay GT 3 14,393 1 74 15,257
419 19,862 Elwood GT 1 14,950 1 27 15,847
421 19,954 Etiwanda GT 5 20,006 i 71 21,208
423 20,609 INTLD SCE 1 10,000 1 600 10,000
24 405 Energy Dev Azusa 1 - 2 3 10,000
25 407 RCW Lamb Canyon 1 - 2 2 10,000
26 408 RCWMD Badlands 1 - 2 1 10,000
27 409 RCWMD Edom Hill 1 - 2 1 10,000
28 410 RCWMD Mead Vly 1 - 2 1 10,000
29 411 Tajiguas 1 - 2 1 10,000
30 412 Tulare Energy 1 “ 2 1 10,000
31 415 Woest Covina 1 - 2 3 10,000
32 415 Woodville Energy 1 - 2 0 10,000
34 794 SCE QF Solar 1 - 2 189 10,000
37 2,404 San Onofre-SONGS 2 - 2 535 10,986
38 2,944 San Onofre-SONGS |, 3 - 2 540 10,986
40 3,052 Ace Cogen 1 9,500 2 11 9,500
43 3,258 Nueva Azalea 1 7,854 2 69 4,398
44 3,327 Nueva Azalea 2 7,854 2 69 - 4,398
48 3,404 SCE Misc Bio QF 1 - 2 39 10,000
49 3,424 North Am Chem 2 10,500 2 2 10,500
50 3,424 Riverside Cement 1 10,500 2 0 10,500
52 3,624 Midway Sunset 1 4,962 2 20 5,260
56 3,693 City of Long Beach 1 12,500 2 3 12,500
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SCE Generation Region, Generation Supply Duration Curve with Heat Rates

Total Cumulative Ave. Heat Statlen Station |Incremental
Block ID | Block (MW) Unit Name No {Btu/kWh) Bliock ID | Block (MW) | Heat Rate
57 3,698 Colmac Energy 1 12,500 2 5 12,500
58 3,699 Commaerce Refuse 1 12,500 2 1 12,500
59 3,735 Delano Energy 1 12,500 2 36 12,500
64 3,768 Gas Recovery Sys 1 12,000 2 15 12,720
65 3,773 LA County Puente B 12,000 2 5 12,720
66 3,773 Orange Cty Sanitation 1 12,000 2 0 12,720
67 3,774 PacEn (Penrose) 1 12,000 2 1 12,720
68 3,774 PacEn (Toyon) 1 12,000 2 0 12,720
70 3,811 Rio Bravo Jasmin 1 12,500 2 0 12,500
83 4,639 Blythe 1 7.943 2 65 5,766
84 4,704 Blythe 2 7.943 2 65 5,766
85 4,764 High Desert 1 7,943 2 60 5,766
86 4,824 High Desert 2 7,943 2 60 5,766
87 4,884 High Desert 3 7,943 2 60 5,766
88 4,950 Mountainview 1 7,943 2 66 5,766
8g 5,016 Mountainview 2 7,943 2 66 5,766
90 5,082 Mountainview 3 7,943 2 66 5,766
91 5,149 Mountainview 4 7,943 2 66 5,766
92 5,211 Pastoria 1 7,943 2. 63 5,766
93 5,274 Pastoria 2 7,943 2 63 5,766
94 5,336 Pastoria 3 7,943 2 63 5,766
124 7,208 Mandalay 2 10,672 2 50 8,044
127 7,466 Alamitos 5 10,177 2 80 8,136
130 7,726 Alamitos 6 10,038 2 80 8,241
132 8,096 Ormond.Beach 1 9,981 2 120. 8,166
134 8,213 Coolwater CC 3 12,644 2 45 7.274
136 8,438 Ormond.Beach 2 10,787 2 175 8,190
139 8,543 O'brien Cal Milk 1 8,500 2 2 9,010
143 8,983 Redondo Beach 7 10,479 2 50 8,552
144 9,033 Redondo Beach 8 10,479 2 50 8,552
148 9,353 Mandalay 1 10,652 2 50 8,619
153 9,823 El Segundo 4 11,620 2 60 8,789
155 9,868 Mojave 1 8,500 2 & 8,755
159 10,148 Alamitos 3 11,950 2 60 8,861
165 10,528 Etiwanda 3 11,935 2 60 8,915
172 11,046 Etiwanda 4 11,933 2 60 8,963
176 11,286 El Segundo 3 12,117 2 60 8,964
184 11,632 Carson Cogsn Co. 1 8,500 2 2 8,755
185 11,636 Corona 1 8,500 2 4 8,755
186 11,639 0O.L.S. Camarillo 1 8,500 2 3 8,755
187 11,641 Pitchess Honor R 1 8,500 2 2 8,755
188 11,787 Watson Cogen 1 8,500 2 146 8,755
189 11,780 Wheelabrator Nor 1 8,500 2 3 8,755
194 12,081 Broadway 3 11,138 2 18 8,892
197 12,179 E F Oxnard 1 8,758 2 3 9,021
199 12,249 Huntington Beach 2 10,975 2 50 9,111
201 12,369 Huntington Beach 3 11,115 2 30 8,121
203 12,439 Huntington Beach 1 10,836 2 50 9,130
208 12,609 Huntington Beach 4 11,053 2 30 9,135
212 12,959 Alamitos 4 12,439 2 80 9,182
217 13,315 Coolwater CC 4 11,957 2 45 8,127
219 13,360 El Segundo 2 13,344 2 35 9,203
224 13,548 San Bernardino 1 14,935 2 14 8,662
225 13,562 San Barmardino 2 14,935 2 14 8,662
231 13,927 El Segundo 1 13,376 2 35 9,244
234 14,017 Etiwanda 2 20,380 2 30 9,266
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SCE Generation Region, Generation Supply Duration Curve with Heat Rates

Total Cumulative Ave. Heat Station Station - |Incremental
Block ID{ Block {MW) Unit Name No {Btu/kWh) Block ID | Block (MW) | Heat Rate
239 14,149 Etiwanda 1 32,358 2 30 9,281
244 14,361 AES Placerita 1 9,200 2 60 9,200
256 15,047 FPB Cogen 1 9,000 2 19 9,270
257 15,052 Proctor & G Oxnd 12 9,000 2 5 9,270
269 15,508 Long Beach CC 9 10,770 2 79 9,208
277 15,808 SCE Misc CG QF 1 - 2 67 10,000
279 15,838 Coolwater 1 10,808 .2 13 9,322
282 15,808 Coolwater 2 10,895 2 16 9,368
283 15,931 Tehachapi Wind 1 - 2 23 10,000
285 15,865 Arco Wilmington 1 10,000 2 3 10,000
301 17,220 SCE QF Wind 1 - 2 595 10,000
302 17.221 PASA Gen. Fuel Cell 1 - 2 1 10,000
303 17.223 16 West 1-2 - 2 2 10,000
304 17,226 Alexander 1-3 - 2 3 10,000
305 17,231 Cabazon Wind 1 - 2 5 10,000
306 17,233 CaiWind 1 - 2 2 10,000
307 17,240 Catellus 1-5 - 2 8 10,000
308 17,246 Chistensen/Lazar 1 - 2 6 10,000
309 17,255 Gorman 1 - 2 9 10,000
310 17,260 Mark Tech Corp 1 - 2 5 10,000
311 17,265 Painted Hills 1 - 2 5 10,000
312 17.267 Phoenix 1-5 - 2 2 10,000
313 17,274 Victory Garden 1 - 2 7 10,060
314 17,279 Windland 1 - 2 5 10,000
315 17,284 Wintec 1 - 2 5 10,000
319 17,334 Broadway 2 11,882 2 11 9,493
324 17,466 Long Beach CC 8 10,770 2 55 9,894
333 17,755 Broadway 1 12,465 2 1 9,958
335 17,755 Loma Linda Univ 1 12,200 2 0 10,600
341 17,803 Mammoth Pac L.P. 1 21,000 2 1 21,000
342 17,804 Mammeoth Pacific 1 21,000 2 1 21,000
343 17,804 Mammoth Pacific 2 21,000 2 0 21,000
347 17,840 L A Total Energy 1 11,500 2 12 12,190
350 17,879 Arco Placerita 1-2 12,000 2 4 12,720
353 17,911 EXXON Santa Ynez 1 12,000 2 3 12,720
356 18,483 Kern River CG 1 12,000 2 28 12,720
as7 18,515 Sycamore Cogen 1 12,000 2 32 12,720
359 18,517 Chavron El Segun 2 12,000 2 0 12,720
361 18,545 US Borax & Chem 1 12,000 2 1 12,720
369 18,710 Harbor Cogen 1 12,000 2 80 12,720
370 18,711 Intand Container 1 12,000 2 2 12,720
371 18,714 Jefferson Smurft 1 12,000 2 3 12,720
372 18,715 Point Arguello P 1 12,000 2 1 12,720
373 18,715 Smurfit Newsprint 1 12,000 2 ¢] 12,720
374 18,744 SUNLAW CG Partne -1 12,000 2 29 12,720
375 18,746 Williamette Indu 1 12,000 2 2 12,720
377 18,774 0O.L.S. Chino 1 - 2 14 12,980
381 18,810 Vernon GT 1 10,000 2 5 12,932
382 18,823 Glenarm GT 1 12,200 2 13 12,932
383 18,836 Glenarm GT 2 12,200 2 13 12,932
385 18,838 North Am Chem 1 12,500 2 0 " 13,250
3N 18,897 Colton 1 13,760 2 10 13,760
393 18,927 Colton 2 13,760 2 10 13,760
395 18,958 Devers 1 13,760 2 11 13,760
397 18,988 Harbaor Cgn {pkr) 1 13,760 2 8 13,760
399 19,013 Vista 1 13,760 2 10 13,760
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SCE Generation Region, Generation Supply Duration Curve with Heat Rates

Total Cumuiative Ave. Heat Station Station | Incremental
Block ID| Block (MW) Unit Name No (Btu/kWh) Block ID | Block (MW) | Heat Rate
402 19,078 Alamitos 2 19,615 2 35 16,975
407 19,253 Alamitos 1 26,587 2 35 17,653
412 19,429 Anaheim GT 1 16,500 2 23 17,490
414 19,662 Alamitos GT 7 18,510 2 60 19,621
416 19,695 Huntin. Beach GT 5 19,997 2 60 21,197
418 19,835 Mandalay GT 3. 14,393 2 67 15,257
420 19,883 Eiwood GT 1 14,950 2 22 15,847
422 20,009 Etiwanda GT 5 20,006 2 &5 21,206
424 21,209 INTLD SCE 1 - 2 600 10,000
95 5,405 Nueva Azalea 1 7,183 3 69 5,841
96 5,474 Nueva Azalea 2 7,183 3 69 5,841
97 5,539 Blythe 1 7,248 3 65 5,858
98 5,604 Blythe 2 7,248 3 65 5,858
93 5,664 High Desert 1 7,248 3 60 5,858
120 6,999 Pastoria 3 7.027 4 63 6,364
121 7,067 Nueva Azalea 1 7,027 4 69 6,559
122 7,136 Nueva Azalea 2 7,027 4 69 6,559
128 7516 Mandalay 2 9,093 4 80 8,186
149 9,443 Alamitos 5 9,445 4 80 8,745
157 10,068 Ormond.Beach 1 9,413 4 120 8,730
161 10,308 Alamitos 3 9,756 4 80 8,664
167 10,631 Coolwater CC 3 10,267 4 22 7,866
168 10,806 Ormond.Beach 2 9,475 4 175 8,805
170 10,966 El Segundo 4 9,803 4 80 8,955
174 11,206 Etiwanda 4 9,886 4 80 8,894
178 11,446 £l Segundo 3 9,780 4 80 8,594
179 11,526 Etiwanda 3 9,919 4 80 8,987
190 11,860 Redondo.Beach 7 9,570 4 70 9,000
1H 11,930 Redondo.Beach 8 9,570 4 70 9,000
214 13,119 Alamitos 4 10,012 4 80 8,760
226 13,612 Mandalay 1 9,707 4 50 9,213
227 13,6862 Huntington Beach 1 9,856 4 50 9,213
229 13,882 Alamitos 6 9,582 4 20 9,239
232 13,977 Huntington Beach 2 9,941 4 50 9,257
100 5,724 High Desert 2 7,248 3 60 5,858
101 5,784 High Desert 3 7,248 3 60 5,858
102 5,850 Mountainview 1 7,248 3 66 5,858
103 5,916 Mountainview 2 7,248 3 66 5,858
104 5,982 Mountainview 3 7.248 3 66 5,858
105 6,049 Mountainview 4 7,248 3 66 5,858
106 6,111 Pastoria 1 7,248 3 63 5,858
107 6,174 Pastoria 2 7,248 3 63 5,858
108 6,236 Pastoria 3 7,248 3 63 5,858
125 7,256 Mandalay 2 9,471 3 50 7,790
137 8,528 Alamitos 5 9,655 3 a0 8,437
140 8,673 Ormend.Beach 1 9,577 3 130 8,427
145 9,208 Ormond.Beach 2 0,768 3 175 8,458
146 9,283 Coolwater CC 3 10,672 3 75 7,583
150 9,593 Redondo.Beach 7 9,691 3 150 8,745
151 9,743 Redondo.Beach 8 9,691 3 150 8,745
156 9,048 El Ssgundo 4 10,227 3 80 8,834
160 10,228 Alamitos 3 10,302 3 80 8,654

162 10,398 Alamitos 6 9,685 3 90 8,861
163 10,448 Mandalay 1 9,913 3 50 8,878
166 10,608 Etiwanda 3 10,385 3 80 8,835
173 11,126 Etiwanda 4 10,382 3 B0 8,831




SCE Generation Region, Generation Supply Duration Curve with Heat Rates

Total Cumulative Ave. Heat Statlon Station |incremental
Block ID| Block (MW) Unit Name No {Btu/kWh) Block ID | Block (MW)1 Heat Rate
177 11,366 El Segundo 3 10,373 3 80 8,629
204 12,489 Huntington Beach 1 10,124 3 50 9,127
208 12,704 Huntington Beach 2 10,226 3 50 9,177
213 13,039 Alamitos 4 10,638 3 80 8,837
235 14,047 Etiwanda 2 19,025 3 30 8,858
240 14,179 Etiwanda 1 19,742 3 30 8,924
245 14,391 Huntington Beach 3 10,771 3 30 9,318
250 14,791 El Segundo 2 11,363 3 45 9,382
251 14,821 Huntington Beach 4 10,706 3 30 9,395
252 14,866 El Segundo 1 11,393 3 45 9,410
254 15,022 Coolwater CC 4 10,447 3 75 8,351
264 15,296 San Bernardino 1 12,599 3 14 9,095
265 15,310 San Bernardino 2 12,599 3 14 9,085
267 15,350 Broadway 3 10,607 3 18 9,540
270 15,538 Long Beach CC 9 10,320 3 30 8,147
320 17,350 Coolwater 2 10,470 3 16 9,540
321 17,363 Coolwater 1 10,426 3 13 9,544
325 17,526 Long Beach CC 8 10,320 3 60 9,934
337 17,776 Broadway 2 11,314 - 3 11 10,173
344 17,815 Broadway 1 11,869 3 11 10,672
392 18,917 Colton 1 13,760 3 20 13,760
394 18,847 Colton 2 13,760 3 20 13,760
396 18,980 Devers 1 13,760 3 23 13,760
398 19,003 Harbor Cgn {pkr) 1 13,760 3 15 13,760
400 19,033 Vista 1 13,760 3 20 13,760
403 18,123 Alamitos 2 18,303 3 45 16,991
408 19,298 Alamitos 1 17,035 3 45 17,670
108 6,301 Blythe 1 7,027 4 65 6,364
110 6,366 Blythe 2 7.027 4 65 6,364
1M1 6,426 High Desert 1 7,027 4 60 6,364
112 6,486 High Desert 2 7,027 4 60 6,364

! 113 6,546 High Desert 3 7,027 4 60 6,364

; 114 6,612 Mountainview 1 7,027 4 66 6,364
115 6,679 Mountainview 2 7,027 4 66 6,364
116 6,745 Mountainview 3 7,027 4 66 6,364
117 6,811 Mountainview 4 7,027 4 66 6,364
118 6,874 Pastoria 1 7,027 4 63 6,364
119 6,936 Pastoria 2 7,027 4 63 6,364
236 14,077 Etiwanda 2 18,580 4 30 8,453
241 14,209 Etiwanda 1 15,465 4 30 8,612
258 15,082 Huntington Beach 4 10,521 4 30 9,565
260 15,147 Huntington Beach 3 10,570 4 30 9,596
262 15,237 El Segundo 2 10,783 4 45 9,623
263 15,282 £l Segundo 1 10,808 4 45 9,638
266 15,332 Coolwater CC 4 10,225 4 22 8,560
271 15,566 Long Beach CC 9 10,155 4 29 9,339
272 15,580 San Bernardino 1 11,670 4 14 9,348
273 15,594 San Bernardino 2 11,670 4 14 9,348
322 17,376 Broadway 3 10,500 4 13 10,180
326 17,542 Coolwater 2 10,296 4 16 9,741
327 17,697 Long Beach CC 8 10,155 4 55 9,996
328 17,610 Coolwater 1 10,284 4 13 9,814
345 17,824 Broadway 2 11,200 4 8 10,860
348 17,848 Broadway 1 11,750 4 8 11,395
404 19,168 Alamitos 2 17,872 4 45 17,010
409 19,343 Alamitos 1 14,282 4 45 17,690
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SCE Generation Region, Generation Supply Duration Curve with Heat Rates

Total Cumulative Ave. Heat Statlon Station |Incremental
Block ID| Bilock (MW) Unit Name No {Btu/kWh) BlockiD | Block (MW)| Heat Rate
169 10,886 Alamitos 3 9,553 5 80 8,944
192 12,025 El Segundo 3 9,561 5 95 9,008
195 12,151 Alamitos 5 9,371 5 90 9,050
207 12,654 Mandaiay 2 9,103 5 45 8,141
209 12,799 £l Segundo 4 9,626 5 95 9,179
210 12,879 Etiwanda 4 9,710 5 80 9,182
215 13,199 Alamitos 4 9,767 5 80 9,032
220 13,440 Redondoc.Beach 7 9,509 5 80 9,204
221 13,520 Redondo.Beach 8 9,509 5 80 9,204
228 13,792 Ormond.Beach 1 9,359 5 130 9,101
237 14,108 Etiwanda 2 18,380 5 32 8,041
242 14,241 Etiwanda 1 14,760 5 32 8,333
246 14,481 Alamitos 6 9,534 5 80 9,326
247 14,526 Huntington Beach 2 9,816 5 45 9,344
248 14,701 Ormond.Beach 2 9,423 5 175 9,252
249 14,746 Huntington Beach 1 9,756 5 45 9,378
253 14,946 Etiwanda 3 9,792 5 80 9,411
259 15,117 Huntington Beach 4 10,446 5 35 8,501
261 15,192 Mandalay 1 9,689 5 45 8,621
274 15,634 El Segundo 1 10,600 5 40 9,898
275 15,674 El'Segundo 2 10,582 5 40 0,904
280 15,873 Huntington Beach 3 10,396 5 35 10,080
316 17,298 San Bernardino 1 11,229 5 14 9,686
317 17,312 San Bernardino 2 11,229 5 14 9,686
329 17,659 l.ong Beach CC 9 10,065 5 48 10,050
330 17,719 Long Beach CC 8 10,065 5 60 10,114
331 17,733 Coolwater 2 10,238 5 14 9,960
336 17,764 Coolwater 1 10,255 5 9 10,075
349 17,875 Coolwater CC 3 10,371 5 26 11,237
351 17,905 Coolwater CC 4 10,357 5 26 11,372
405 19,208 Alamitos 2 17,678 5 40 17,023
410 19,383 Alamitos 1 13,406 5 40 17,705
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WSCC Planned Capacity Additions

Output | Est Online
ID Facllity Location Technology Fuel Type (MW} Date
56 {Wygen| Wyoming Coal 80 11/03
36 |Carbon County Montana Coal 2000 12/1/03
26 [|Manchief Colorado Gas 265 51/00
40 |El Dorado Energy Project Nevada Combined Gas 492 5/1/00
25 |Arapahoe Colorado Gas 74 6/1/00
171 [Fountain Colorado Gas 215 6/1/00
37 |[Cobisa-Person New Mexico Cornbustion Gas 132 7/1/00
182 [Albany Cogeneration Oregon Cogeneration Gas 85 7/1/00
1 |Poplar Creek Ph 1 Canada - Alberta Combined Gas 290 9/1/00
2 |Joffre Canada - Alberta Combined Gas 416 9/1/C0
179 |Air Liquide - Scotford Canada - Alberta Gas 80 91/00
21 listand Cogeneration Canada - British Combined Gas 250 10/1/00
Columbia
4 |Poptar Cresk Ph 2 Canada - Alberta Combined Gas 70 1/1/01
27 |Front Range (Ft Lupton) Colorado Combined Gas 164 5M1/01
32 |Presidente Juarez Mexico - Baja California Combined Gas 540 5/1/01
198 |Procter & Gamble Catifarnia Gas 44 5/1/01
6 [South Point Arizona Gas 500 6/1/01
8 |Desert Basin Generating Arizona Gas 500 6/1/01
29 [Fort St. Vrain (Phase 3) Colorado Gas 235 6/1/01
162 |United Golden Gate Peaking California Combustion Gas 48 6M1/01
184 |Gillette Upgrade Wyoming Gas 40 6/1/01
196 |Huntington Beach Modern. California Gas 450 €/1/01
103 |Los Medanos {Pittsburg) Facility |California - Combined Gas 500 7101
109 |Sutter Power California Combined Gas 500 THio1
7 |Griffith Energy Project Arizona Combined Gas 520 7M1/01
46 Klamath Falls Cogeneration Oreagon Combined Gas 500 71/01
108 [Sunrise Power Phase | Calitormia Simple Gas 320 B8/1/01
g |West Phoenix (Phase 1} Arizona Combined Gas 120 8/1/01
30 |Rathdrum ldaho Gas 270 9/1/01
187 |Cavalier Canada - Alberta Gas 106 9/1/01
139 |Carseland Cogeneration Canada - Alberta Gas 80 11A1/01
140 |Redwater Cogeneration Canada - Alberta Gas 40 11/1/01
93 [La Paloma Phase | California Combined Gas 521 12/1/01
49 |[Everett Delta Whashington Gas 248 12/1/01
188 [Balzac Canada - Alberta Gas . 106 121/
35 (Blackfest Montana Gas 160 1/1/02
41 |Next Generation I Nevada Gas 30 11/02
167 |La Paloma Phase I} California Combined Gas 522 31/c2
130 {Coyote Springs Il Oregon Combined Gas 280 6/1/02
98 |Moss Landing California Combined Gas 1060 6/1/02
47 |Hermiston Oregen Combined Gas 546 6/1/02
149 [Frederickson (Tenaska) Washington Gas 249 6/1/02
173 |Sundance Energy Project Arizona Gas 600 6/1/02
90 |Delta Energy Center California Combined Gas 880 7/1/02
132 |Caithness Big Sandy (Phase I}  |Arizona Combined Gas 500 8/1/02
17 |Adington Vallay Arizona Gas 500 8/1/02
10 |West Phoenix (Phase 2) Arizona Combined Gas 500 9/1/02
91 [Elk Hills California Combined Gas 500 9/1/02
125 |Rossdale Unit 11 Repower Canada - Alberta Combined Gas 170 9/1/02
127 [Cold Lake Canada - Alberta Cogeneration Gas 220 10/1/02
5 [Muskeg River Canada - Alberta Cogeneration Gas 170 12/1/02
18 |Gila River Arizona Combined Gas 2000 121/02
28 |Ray D. Nixon (Phase 2) Colorado Combined Gas 400 1211/02
50 [Chehalis Generation Washington Combined Gas 460 121/02
153 |Deming New Mexico Gas 550 12/1/02
101 [Otay Mesa California Combined Gas 510 1/1/03
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WSCC Planned Capacity Additions

Output Est Online

ID Facllity Location Technology Fuel Type {(MW) Date

102 (Pastoria California Combined Gas 750 11/08
105 [Redondo Beach California Gas 700 1/1/03
11 |Redhawk 1 Arizona Combined - Gas 530 1/1/03
12 |Redhawk 2 Arizona Combined Gas 530 1/1/03
92 [High Desert California Combined Gas 720 1/1/03
116 [Scotford Canada - Alberta Cogeneration Gas 150 11/03
122 |Goldendale Washington Combined Gas 248 1/1/03
110 (Three Mountain California Combined Gas 500 2/1/03
144 |Hanford Energy Park California Combined Gas 150 2/1/03
85 [Metcalf Energy Center Califomia Combined Gas 600 3/1/03
86 |Midway-Sunset California Combined Gas 500 3/1/03
43 |Apex Industrial Nevada Combined Gas 1000 3/1/03
174 |Mesquite Power Arizona Gas 1000 3/1/03
134 |La Rosita Mexico - Baja California Combined Gas 750 4/1/03
88 |Blythe California Combined Gas 520 4/4/03
99  [Mountainview California Gas 1056 5/4/03
89 |Contra Costa California Combined Gas 530 5M1/03
176 [Arrow Canyon Nevada Gas 500 €/1/03
53 [Satsop Washington Combined Gas 500 6/1/03
107 |Nueva Azalea (Sunlaw) California Combined Gas 550 8/1/03
192 [Sunrise Power Phase ll California Combined Gas 240 8/1/03
104 (Potrero California Combustion Gas 520 9/1/03
15 |Harquahala Generating Station  |Arizona Combined Gas 1040 9/1/03
168 |Silicon Mountain Montana Combined Gas 500 9/1/03
190 |Edmonton Canada - Alberta Cogeneration Gas 30 9/1/03
97 |Morro Bay California Combined Gas 1200 10/1/03
133 |Caithness Big Sandy (Phase ll) |Arizona Combined Gas 220 12/1/03
136 |El Dorado Il Nevada Combined Gas 480 12/1/03
137 [Umatilla Cregon Gas 550 1211/03
143 |Teayawa Energy Center California Gas 600 12/1/03
52 [Sumas 2 Generating Facility Washington Combined Gas 660 12/1/03
86 |Calgary Energy Centre Canada - Alberta Combined Gas 250 12/1/03
148 |Washoe Energy Facility Nevada Combined Gas 600 12/1/03
165 |Valley California Combined Gas 250 12/1/03
16 |Kyrene {Oasis) Arizona Combined Gas 250 1/1/04
38 |Belen New Mexico Gas 140 1/1/04
54 |Starbuck Washington Combined Gas 1100 1/1/04
51 |Cowlitz Cogeneration project Washington Combined Gas 250 2/1/04
87 (Antelope Callifornia Combined Gas 1000 2/1/04
170 |Meadow Valley Nevada Combined Gas 1000 3/1/04
106 |South City California Combined Gas . 550 4/1/04
19 |Gila Bend Arizona Combined Gas 750 6/1/04
142 (Garnet Energy Facility Idaho Combined Gas 250 7H/04
145 |Wallula Washington Gas 1300 1/1/05
178 |La Paz Arizona Combined Gas 1080 8/1/05
20 |Santan Arizona Combined Gas 825 12/1/05
13 |Redhawk 3 Arizona Combined Gas 530 6/1/06
94 |Long Beach District California Gas 500 111107
111 |Northwest Regional Power Washington - Combined Gas 838 1/1/07
112 |Reliant/Pinnacle JDA (1) Nevada Gas 1400 1/1/07
23 |Port Albernt Canada - British Columbia| Combined Gas 240 11/07
44 |Carlin Nevada Gas 500 111/07
114 [Mexicali Mexico - Baja California Gas 257 11107
183 |Mercer Ranch Washington Combined Gas 850 1/1/07
156 |Haynes California Combined Gas 50 1/4/07
157 [Scattergood California Combined Gas 50 11/07
181 |Toltec Power Station Arizona Gas 2000 11/07

C-20




WSCC Planned Capacity Additions

Output Est Online

ID Facility Location Technology Fuel Type (MW) Date
194 |El Segundo Caiifornia Gas 550 11/07
195 [Rio Linda/Elverta California Combined Gas 500 11/07
166 |Woodland Generation Station California Gas 75 11/07
172 |Moapa Paiute Generating Station |Nevada Combined Gas 760 11/07
191 |Syncrude - Ft McMurray Canada - Alberta Cogeneration Gas 238 11107
197 |Roseville California Gas 750 1/1/07
14 {Redhawk 4 Arizona Combined Gas 530 12/1/07
24 {Valmont Colorado Gas/Coal 37 6/1/00
31 |[Cerro Prieto IV Mexico - Baja California Geothermal Geothermal 100 6/1/00
119 [Salton Sea V California Geothermal 49 6/1/00
120 |CE Turbo California Geothermal 10 6/1/00
118 |Fourmile Hilk California Geothermal 50 9/1/03

3 |Taytor Coulee Shute Canada - Alberta Hydro Hydro 13 5/1/00
22 |Stave Falls Canada - British Columbia Hydro Hydro 90 12/1/00
45 |Little Sandy Dam Oregon Hydro Hydro -1 5M1/01
146 [Oldman Canada - Alberta Hydro Hydro 25 6/1/02
147 |Dunvegan Canada - Alberta Hydro Hydro 40 12/1/02
185 [Miller Creek Canada - British Columbia Hydro Hydro 25 4/1/03
150 |Mamguam Canada - British Columbia Hydro Hydro 25 1/1/07
151 jAshiu Canada - British Columbia Hydro Hydro 25 11/07
162 |Pingston Canada - British Columbia Hydro Hydro 25 11/07
180 |White Tank Mountain Arizona Pump Storage Hydre 1250 11/Q7
42 |Nevada Grean Energy Project Nevada Renew 150 12/1/02
126 |Cowley Ridge Canada - Alberta Wind Wind 2 8/1/00
129 |Foote Creek Wind IV Wyoming Wind Wind 17 10/1/00
655 |Foote Creek Wind IlI Wyoming Wind Wind 25 10/1/00
177 |Simpson Ridge Wyoming Wind Wind 10 12M1/00
117 |Mountain View Power Partners  [California Wind Wind 44 41/
135 [Gilliam County Wind Oragon Wind Wind 25 gM1/01
169 |Blackfeet ! Wind Montana Wind Wing 22 10/1/01
13t |State Line Project Oregon Wind Wind 89 12/11/1
141 |State Line Project Washington Wind Wind 89 1211/01
188 |Grande Prairie Canada - Alberta WoodWaste 20 3n/02
186 [Lytton Canada - Biftish Coumbia WoodWaste 25 1/1/07
138 |Cancarb Cogeneration Canada - Alberta 47 12/1/00
154 |Ensenada Mexico - Baja California 40 11/07
182 |Mohile Arizona 600 1/1/07
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WSCC Capacity Additions (Concluded)

1D Company Source County Region Notes
56 |Black Hills Corp Website Campbell  [Rocky Mountain |Under Construction
36 |Composite WEU/PMW Carbon Rocky Mountain |Transmission to Wisconsin
26 |Fulton/Coastal EIA Morgan Rocky Mountain (complete
40 |Sempra/Reliant Wabsite Southwest Complete/Merchant Plant/246mw to
sempra
25 |Black Hills WEU Cheyenne |Rocky Mountain [Complete
171 {Enron PMW Rocky Mountain
37 |Delta Power WEU/CEM Bernalillo  |Southwest Complete
192 |Williamette EiA Northwest Complete
1 |TransAlta Website Northwest Complete - Cogeneration
Project/Suncor
2 |[ATCO PMW Northwest Complete
179 [Air Liquide Alberta resource Northwest Complete
21 [Westcoast nrg Website Northwest Under Construction
4 |TransAlta Waebsite Northwest Cogeneration Project/Suncor (Poplar
Creek) :
27 |KN Power WEU Weld Rocky Mountain |Joint with Quixx (Peaker Unit}
32 |Alstrom Power CFE Cal - Mex Under Construction
198 [Sacramento Municipal CEC Sacramento (Cal - Mex Under Construction 20% complete
6 [Calpine WEU Mohave Southwest Under Construction
8 |Reliant WEU/CEM Pinal Southwest Under Construction
29 [PSCCO PSC IRP 1999 Weld Rocky Mountain |Expand existing plant
162 |El Paso Merchant Energy |CEC Waebsite San Mateo [Cal - Mex CEC Docket # 00-AFC-5 (4 month
|siting)
184 |Black Hills Corp Website/EIA Campbell Rocky Mountain (Complete
196 {AES CEC Orange Cal - Mex Expedited permitting process
reguested
108 [Calpine CEC Website Contra Cal - Mex CEC Docket # 98-AFC-1 45%
Costa complete
109 |[Calpine CEC Website Sutter Cal - Mex CEC Docket # 97-AFC-2 50%
complete
7 - |Griffith Energy (PPL & WEU/CEM Mohave Southwest Undar Construction
Duke)
46 [|PacifiCorp www.klamathcogen.com/ |Klamath Northwest Under Construction
108 |Edison International CEC Waebsite Kern Cal - Mex CEC Docket # 98-AFC-4
9 |APS/Calpine WEU/PMW/CEM Maricopa Southwest Upgrade existing units
30 |Avista WEU Kootenai Northwest w/Cogentrix - under construction
187 |PanCanadian Alberta Resource Dev Northwest www.resdev.gov.ab.cafelectric/rgene
ral
139 |TransCanada Corporate Website Northwest
140 |TransCanada Corporate Website Northwest
93 {PG&E NEG CEC Waebsite Kemn Cal - Mex CEC Dockst # 98-AFC-2 40%
complete
49 |FPL Energy WEU Snohomish {Northwaest Purchased rights from NW Power
188 |PanCanadian/CanOxy Alberta Resource Dev Northwest www.resdev.gov.ab.calelectric/rgene
ral ’
35 |Adair PMW Glacier Rocky Mountain |Merchant
41 |Next Generation CEM Southwest Will ad 90 MW later
167 |PG&E NEG CEC Website Kem Cal - Mex |CEC Docket # 98-AFC-2 40%
complete
130 |Avista Oregon Reg Morrow MNorthwest
98 |Duke CEC Website Montersy  |Cal - Mex CEC Docket # 99-AFC-4
47 |Calpine Oregon Reg Umatilla Northwest Purchased from [da Corp & Trans
Alta
149 |Frederickson Power PMA Pierce Northwest Joint venture EPCOR and Westcoast
energyr
173 |PPL Global EPA Federal Register Pinal Southwest Merchant Peaker
90 [Calpine & Bechtal CEC Waebsite Contra Cal - Mex CEC Docket # 98-AFC-3 15%
Costa complete
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WSCC Capacity Additions {Concluded)

ID Company Source County Region Notes
132 [Caithness ACC Website Mohave Southwest ACC Dockst # L-00000R-00-0100
17 |Duke CEM Maricopa Southwest
10 |APS/Calpine Website Maricopa  |Southwest
91 |Sempra/OXY CEC & Sempra Webs Kem Cal - Mex CEC Docket # 99-AFC-1
125 |Epcor Epcor Website Northwest *Will use existing steam turbine
127 imperial Qil/? Alberta Resource Northwest '
5 [ATCO Atco Website Northwest Part of Athabasca Qil Sands Project
18 [Panda Energy AZ Republic Maricopa Southwest ACC will consider at Jun 27-28
mesting
28 |Coastal/CSU Wabsite E! Paso Rocky Mountain | Turbines purchased
50 |Tractebel WA State Web Lewis Northwest
153 |Duke Energy Luna LLC NM PRC Utility Division [Luna Southwest
101 [PG&E NEG CEC Wabsite San Diego |Cal - Mex CEC Docket # 99-AFC-5
102 [Southemn Energy CEC Waebsite Kemn Cal - Mex CEC Docket # 99-AFC-7
105 |AES CEC Website Los Angeles [Cai - Mex AFC expected 2000
11 |APS/Reliant PMW Maricopa  |Southwest Merchant/Est Groundbreaking
12/19/00
12 |APS/Reliant PMW Maricopa  |Southwest Merchant/Est Groundbreaking
12/19/00
92 |Inland Group & CEC Website San Cal - Mex~ CEC Docket # 97-AFC-1; Const est
Constsliation Bernardino 4/01
116 |ATCO Atco Website Northwest
122 |Nat. Energy Sys. Oregonian Klickitat Northwest
110 (Ogden Pacific CEC Wabsite Shasta Cal - Mex CEC Dockst # 99-AFC-2
144 [GWF Power Sys CEC Website Kings Cal - Mex Applied for smalt power plant
exemption
95 |Calpine & Bechtel CEC Website Santa Clara {Cal - Mex CEC Docket # 99-AFC-3
96 |ARCO Waestern Energy CEC Website Kem Cal - Mex CEC Docket # 99-AFC-9
43 |Southem Energ Website Southwest
174 (Sempra Energy Maricopa County Web  [Maricopa Southwest
Resources
134 {Intergen Corp Press Ret Cal - Mex 34% available for sale in US
88 |Summit Energy Group CEC Wabsite Riverside  |Cai - Mex CEC Docket # 99-AFC-8
99 |[Thermo Ecotek CEC Woebsite San Cal - Mex CEC Docket # 00-AFC-2
Bermardino
89 (Southern Energy CEC Website Contra Cal - Mex CEC Docket # 00-AFC-1
Costa
176 |Reliant Reliant website Clark Southwsst
53 |Duke WA State Web Mason Northwest
107 |Sunlaw Cogen Partners  |CEC Website Les Angeles |Cal - Mex CEC Docket # 00-AFC-3
189 (Edison Intemational Edison Press Release  |Kem Cal - Mex Convert Sunrise | to a 560MW
Combined
104 |Southern Energy CEC Website Contra Cal - Mex AFC expectad 2000
Costa
15 [PG&E NEG PMA Maricopa Southwest Mearchant
168 (BBl Power Silver Bow |Rocky Mountain
190 |Confidential Alberta Resource Dev Northwest www.resdev.gov.ab.ca/electric/rgene
ral
97 (Duke CEC Website San Luis Cal - Mex CEC Docket # 00-AFC-12 {Replaces
Obispo 1,000MW) |
133 [Caithness ACC Wabsite Mohave Southwest ACC Docket # L-00000R-00-0100
136 {Sempra/Reliant CEM Southwest
137 |PG&E Natl Energy Oregon Reg Umatilla Northwest Adjacent to existing Hermiston plant
143 [Calpine Company Website Riverside  |Cal - Mex Located on Torres Martinez Desert
Cahuilla
62 |National Energy WEU/Stats Reg Whatcom  [Northwest Application No 99-1
86 |Calpine Reutars Northwest Name unknown - Plant is near
Calgary
148 |Duke Energy NA CEM 7/28/00 Washoe Northwaest
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WSCC Capacity Additions (Concluded)

ID Company Source County Region Nofes

155 |LADWP LADW®P Press Release  |Los Angslos [Cal - Mex Upgrades to existing plant

16 |Oasis LLC PMW Maricopa Southwest

38 |Cobisa www.cobisa.com/projects [Valencia Southwest Mearchant

htm

54 |PPL Global WA State Web Columbta  [Northwest

51 |Waeyerhauser WA State Web Cowlitz Northwest

87 |Enron CEC Wabsite Kem Cal - Mex CEC Docket # 98-SIT-8; up to
1000MW

170 |PG&E NEG PMA Online Clark Southwest

106 |AES CEC Wabsite San Mateo |Cal - Mex AFC expected 2000

19 |Power Dev Ent AZ Repubilic Maricopa Southwest Merchant/With Industrial Power
Technology

142 |lda-West www.ida-west.com/ Northwest Proposed to meet RFP from |daho

projects.htm Power

145 |Newport Generation Walla Walla |Northwest

178 |Allegheny Allegheny website La Paz Southwest

20 |SRP www.santanfacts.org Maricopa Southwest Environmental Cert App submitted
717

13 |APS PMW Maricopa Southwest Mearchant

94 |Enron CEC Wabsite Los Angsles |Cal - Mex AFC expected 2000

111 |Northwest Power Ent WA Websits Lincoin Northwast Reg approval 9/96.

112 |Reliant/Pinnacle Rsliant Website Southwest Announced 3/14/00

23 |ATCO WEU Northwest Delayed Indef

44 [Coastal Power WEU Elko Northwest Being considered

114 |AES Energy tnsight Cal - Mex Announced 3/20/00

183 |Cogentrix hitp:/fwww.ofsec.wa.gov [Benton Northwest

156 |LADWP LADWP Press Release |Los Angelos |Cal - Mex Upgrades to existing plant

157 |LADWP LADWP Press Release |Los Angelos {Cal - Mex Upgrades to existing plant

181 |SW Power Group || PMA Pinal Southwest 1st phase estimated online in 2003

184 |INRG & Dynergy CEC l.os Angelos |Cal - Mex

195 [Florida Power CEC Sacramento |Cal - Mex

166 |Modesto Irrigation Sacramentc Bee Stanislaus |Cal - Mex

172 [Calpine EPA Federal Register Clark Southwest

191 [Syncrude Aurora Alberta Resource Dev Northwest www.resdev.gov.ab.ca/electric/rgene
ral

197 |Enron CEC Placer Cal - Mex :

14 |APS PMwW Maricopa Southwest Merchant

24 |Black Hills WEU Boutder Rocky Mountain |Complete

31 |Mitsubishi CFE Cal - Mex Under Construction

119 |CalEnergy CalEnergy Web Imperial Cal - Mex Under Construction

120 (CalEnergy CalEnergy Web Imperial Cal - Mex Under Construction

118 |Calpine BLM Website Siskiyou/Mo |Cal - Mex

doc

3 |Canadian Hydro WEU Northwest Completed 4/27/00

22 |BC Hydro Website Northwest "930 MW plant nets 38. Complete

45 {Portland GE WEU Northwest Demolition in progress

146 |Atco Energen Alberta Resource Northwest

147 |Canadian Hydro Alberta Resource Northwest

185 |Miller Creek Power Ltd BC Hydro Website Northwest RFP for BC Hydro

150 |Canadian Hydro Canadian Hydro Website Northwest

151 |Canadian Hydro Canadian Hydro Website Northwest

152 |Canadian Hydro Canadian Hydro Website Northwest Jaint with Great Lakes Power

180 |Arizona Independent Pwr [CEM Maricopa Southwest

42 [Composite WEU Southwest Up to 1000 MW Wind/Solar/Geo

126 |Canadian Hydro Waebsite Northwest Complete

129 |Seawest, Inc WEU/Seawest website  |Carbon Rocky Mountain |Complete

55 |Seawest, Inc Seawsst Website Carbon Rocky Mountain |25 MW to PSC CO - Project

Complete
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WSCC Capacity Additions (Concluded)

1D Company Source County Reglon Notes

177 |Terra Mova Energy Insight Carbon Rocky Mountain

117 |Seawest, Inc Waebsite 3/13/00 news Riverside Cal - Mex

135 [Seawsst, Inc WEU Gilliam Northwest

169 [Seawest Wind Seawsst Website Glacier Racky Mountain

131 |FPL Energy Oregon Reg Umatilla Northwest Full application expected by Aug
2000

141 |FPL Energy PMW 6/26/00 Northwest See Oregon Stateline project

189 |Canadian Gas & Elsc Alberta Resource Dev Northwast www.resdev.gov.ab.ca/elactric/rgene
ral

186 |Lytton power Inc BC Hydro Website Northwest RFP for BC Hydro

138 [TransCanada Corporate Website Northwest

154 San Diego Union Cal - Mex Expansion of existing plant

182 |American Energy County Website Maricopa  |Southwest www.maticopa.govi/envsvc/AlR/pwrpl

nt.asp
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Appendix D — Fuel Economy

Representatives from the electric utility industry participated in the TAC discussion of
EV energy consumption and EERs. They indicated that EVs should be assigned a
higher EER based on utility fleet operation data. SCE’s on-road data for EVs operating
on the “Pomona Loop” is summarized in Appendix D. A significant conclusion from
this data was the EVs operating over the Pomona loop achieved fuel economy that was
directionally consistent with certification data. The same vehicles had low energy
consumption on both the certification driving cycle and the on-road test. However, the
estimated EERs for the NiMH battery vehicles were closer to other EVs for the on-road

testing.

2.00
1.80
1.60
1.40
1.20
1.00
0.8C
0.60
0.40
0.20
0.00

Methanol FCVs, Simulation Models

EER

Vehicle Model or Study

2.50

2.00

1.50

EER

1.00

0.50

0.00
Ford Gossen NECAR 4 GM DTIFUDS Smokers
P2000

Vehicle Model or Study

D-1



[Ny Jo Jun Jad snig uj AH

WA, 990 8€'0 FAN A ’ AT Aaneg oupPe|g3
apu|  evoe 0L'€2 00915 R0 N4 Wad usboIpAy
[ebaw 2602 BIL'EZ 000°2G 199 12N WIS JoueLop
e 2208 £6°12 002'9L Add 52N [euonusALOD _ [oueyig
[eB/w £5°12 zLree 002'c8 39| {BUOHUBALOD Bd1

195 00 1LAW 1042 9p'92 008'26 30 [EUORUBALOD OND
e S6°28 L6°2p 008'81 1 121d |osalg 14
reBiw LL'6e SE' LY 00091 1 11¥0 1#nd WAd/XOd eyidenN
e 6Ly Le Lk 008'0E} 1214 jpsaig
re6w L0°68 SFor- 00S'ELL 135 @n4 W3dXOd| £94Y
[eBiw 96°8¢ SFer Q0S'ELL AJH 18158y JI0j10 £044
[eBaw 166 l&'6e 00S'ELL JJ1 [eUORUDAUCYD £D4d
[ebaw €862 £8°6c 000°€LL 321 [eUOUaALOD 2oy
[ebaw 910e 910E Pr2vLL J2I [BuCiiUBAUOD BUOSED)
S0 MO’ ybI{ AH1 Abojouysal . jong|

1edwoagng abesaay - Awouod] jong pejewnss o102

0002 Aen ‘Uodey smelg ‘sisAieuy Aoua|)yg uoisiaauo) ABieusg ejokn) [end, ‘030 PUB § UOROAS Ul pash SaNfeA

82’1 ov'e 06'2 6271 e8'Z A3 Aueneg
0s' 05') vLL s 04n3d uaboipiy
05°} 6e’) 51 O4WI/HS [ouRliBl
05’k £6'0 Gl O4W3d/M 1Y eyideN ‘D4y
00’1 o'l 60°1 00°1 601 Ad< 321583
§0°1 860 80°1 301 ©d1
01 860 80°1 20°1 860 301 DND
00°L o'l Sirl 0oL €51 A3H 944
20t 12’1 FAAN 201 iy 121a ald esaig
00’1 ool 00°1 00'1 00l 321 DAY ‘oulosen

olieg I Mo u3g yBIf 033 | oiey 1o TEE] ABolouy331

0102 : 0002
»ooleUNST SUTaV

SISAIEUY 9)9A) [ond 10] 195 61eq

‘puncs Ajjeaynuaies st ey elep Buispow

pue adAjoold asn ‘a|geleABuN St BIEP ALIOU023 [2N) S[0IYaA [EI218UILIOD JUBIOIYNSLY 8i8Ypy Suosuedwos sjaIyan
s|qeunba AlqeuosEes) Yim S2|0IYaA |BIOISWILIOD UO BIER AWIOU0D? |3N) Y43 9sn ‘sjqissod aisypy uoseoiddy 433

'sieaf usl Keu ay) Jeao pensind Buiaq suoeuiquios ABojouyosl s|21yaa pue jany jo sloedu ABiaug pale|oosse pue
Aouaioye uoisiaauod ABlausa a|ofd jony ay} suwsisep o} 1 Apnis siy) jo aandalge Arewiud oy uonoslqo J0alold

D-2



H. gsvree 000162 000S't2 E| (F1oiny v e JHIANNS OVIINOd SHVD 1OYdHO28Nns
H 20elee 000¥'ek 000592 d (sw)renueyy ¥ T AHIINNS OVIINOd SHVD LOVdNOOENs
=] £r99°0¢e 0000°0F 9ivL'Se 4 (Foiny v 2Z JHIINNS OVILNGd SHVD L0vdWooans
H L6le'62 0006'9€ 000152 E| (eNany 14 e JHIANNS OVIINOd SHYD LOVdNOD8NsS
d 821892 1£98'8E PE8E’LT H {Swhrenuepy 9 8e WYSNYHL/Qdig3d14 OVIINOd  SHVD LOVdWOoEns
d 258092 £606'9E 6elo’le H {rnoiny 9 gt WYSNYHL/adig3ayId4 IVIINOd  SHVD 10VdNOD4dNS
d ¥r6e9e 6EL1 8¢ £606°0€ | {Gi)enuep 14 8l JAOVHIW IHSISNS LI HSIGNSLIW  SHYD 1OVdNO0ENS
d 990g'ee VELO LY ¥eir'se E| {rloiny 4 g1 JOVHIW IHSISNSLIW IHSIGNSLIW  SHYD 10VdWO00ans
| 2599' ¥ L4205 olee9e E| {sienueyy ¥ St FDYHIW IHSISNSLIN HSIENSLIW  SHYD 10V¥dINOD2ans
d LEOL'9E L6995 CECOLE | (Fjoiny ¥ Sl JOVHIN IHSIgNS LI HSIENSLIW  SYVD LOVdJWGCOaNs
4  80zL0g 60C16E c6vE'S2 E| {s)renuepy ¥ e 3SdI703 IHSIgNS LK JHSIGNSLIW  SHVYD LOVJWOD8NS
Y 16¥0°L2 rorZ'ge tiel'ee d oy ¥ ¥'e JSJINO3 HSIANS LI IHSIGNS1IK  SHYD LOVdWO24dNS
Y 089F L2 ceLY'SE 6981°ET E| (F)oiny 14 ¥e d8dI703 HSIGNSLIK IHSISNSLIW  SYYD 10VdN028NS
Y Ev8iag 000e'sE ¥865've d {ev)ony 14 A 12N4-TYNG W3INMYAYD OJdWI  SHYD 1OVdWOO08NS
Y 16LLLE 85990t 0501'92 E| (Sw)renuep 14 oe NOYNgIL IVONNAH  SHVD LOVAWOD8NS
H - Se06°8C eit9'8e 8096'¢ce | (r1ony ¥ oe NOYNglL IVONNAH  SHVD LOYdWOD08NS
'H 0859'v¥ 8120'6S 9r69'8E 4 (swienuep * 9l XH JIAID YOGNOH  SdVD LOVdNOO8NS
=] 1906 L 656'8Y G681 L€ 4 {Avioiny 14 9L XH DIAID YANOH  SHVD 10VdNoodns
H  6eegie 0009t ooogze o {sw)enuen v 9L 2IND YAONOH  SHVD LOVJWODaNS
H 0pSs'6e €206'9F 0090°'GE 4 {sw)jenuen 14 9l DIAID YANCH SHVD 10VdWO2ans
- d ceBL'GE 0009+ 0008°0E 4 {pjony 14 9l QIAID VANGCH SHVYD LOVdINODENsS
d 86/9°5¢8 000% ¥ 0009'0c E| {+roiny ¥ gt OIAID VANOH SHYD LOVdNO2ans
H 9rsSLee 0009°LE 0000'64 H (Sw)enuepy 8 a9y DNV1SON aHOd  SHVvD 1ovdWNOoans
H 95FL'Ee FL6E0E 959£°61 H {r)ony 8 9f DNVYISON gdOd  SHVYD 10VdWOOoENns
H 2649'92 481808 ¥89L°18 H (SW}enueyy 9 gc DNVYLSNN gHO4  SYVO 10VdWoo8Ns
Y pES9g 9901'SE 2 1+] A H {t oy 9 8E DNV1SNN adod  SHYD LOYJWCDaNsS
2] S¥00°€E 9048\ ¥ 80€1°'8¢ E| {Sinhenuep ¥ oe exZ 1400s3 QHOd  SHEYO 1oVdWOodNs
d 0E60°EE 00002 0002’82 d {r Doy ¥ 0¢ eXZ 1400s3 adOd  SHYO 1OvdWwooans
H 95vS'Sh 0002'+S 0e82’ov E| {SW)enuep ¥ 1> OdL3IN 1310HATHD SHVYD LOvdWOD4ns
d ¥165°LE S660'vF SIPSee E| {ev)oiny ¥ 1 Od13n 1310HAIHD SHVD LOVdNODENS
H ¥S06°8Y 0000'65 0006°2¥ E| {(swjrenuep € ot OY13N LII0HAIHD  SHVO 1OVdWOooans
H 24892708 0005°er oooi'se 4 {sienuep 14 e HATYAVD 1370HAIHD  SHVD 10VdNODans
d e8¥y'6e 000162 0005 e E| (r1ony 14 ¥e HINVYAYD - 1IFM0HAIHD  SHVD 1OVJWOOENS
H cotl'ee 000tEr 000592 E| {sw)renuepy 14 A HIAMYAYO ITFN0HAIHD  SHVYD 1OVINOD8NS
Y £r99°0E 00000 9vL'GE 4 {F1jony 14 A H3MVYAVD 13T0HAIHD SHVYD 10VdWNO04aNsS
d Lele'6e 0006'9E 0001’52 d (eomny v A HAMVAYO 1F10YAIHD SHVO LOVdWOD4Ns
H L9ig'9g 819888 AR S d (SW)renuep 9 8'e OHVYWVYD 13OHAZIHD  SHYD 1OY4dWO2ANs
d 0620'92 6S16'9¢ 182012 Y {F1)oiny 9 g8t OHVYAVO 13TO0HASHD  SHYD 10VdNODENS
d 61287¢ce ¢48.'68 ¥620°8¢ E| (Siuhenuen 4 g1 YHOILNI VUNOV  SHVYD LOVdWO24dns
H 802/°0¢ 9296'8C £881°92 d {r1jony L4 gt YHOALNI VHNOY  SHVYD LOVdINOOdNS
eng pauiquosn AmH 5 Ald  uoissiwsueld  tapuglhn idsig AweN auje) Jumoenuen sse|D

sie) pedwoagng aujjoses

D-3



SL'0e %01 Aq eseslous sjRWNST 0102

vZ'ig| seee 005°clL Y € 9sBYd Blwoje?

2L ig] 16ME 000°ELL 44 g 95eyd BIUiopE)

2rie| 9zee el (suelopuy) auljosesn

Bdw| Bdw re6mg 1eng

PBUNOTSI] ER| AHT
Jea ) [PPo 000¢ apingD Awouoo] (and Y43 8anog Emn__

PSAOWIBI SIBD SAUD [8BUM-F PUE JapUA0 g ‘el S

£2e [ 34 S/ safierony
d £202°5¢ LIGE'EE £E00°LS El (Fneiny G ve FIBILHIANOSD 0LD OATOA SHVYD LOovdnooans
d £550°92 rieeee 2£80°¢2 d {(sw)enuep S £e FGILHIANOD 0LD OATOA  SHVD LOVdANO28Ns
d 018G6'¥2 £peg’Le 289902 4 {rHoiny S £¢ FIGILHIANDD 0LD OATOA  SHVD 1OYdNOD2aNs
4 o8L1E o Nt i e0LL9g E| (swhenuep 14 0e 311338 M3N NIDVMSHMIOA  SHYD LOVdNODaNS
d 961582 LELY'SE 6661 ¥2 4 {F1joiny 14 )4 311339 M3aN NIDYMSMIOA  SHVYD LovdWOOans
. d 9slgce 0002'6€ Qo0e 8e E| (swhenuep 14 8’4 311339 M3N NIOVYMSHMIOA  SHYD LOVdWO24Ns
d 4842'82 0001°ce 0000's2 E {rnony 14 8 311339 M3N NIDYMSHIOA SHYD LOVdWOD4aNsS
H 0481718 SLégee €0LL'92 E] (Siyhenuep t oe Oldavo NIODVYMSMIOA  SHYD LOVAWNODaNS
H 9619'8E Le£9°Se 666F'vC 4 (rony v oe OlHgvD NIDVMSHIOA  SHVD LOVdNOOENS
d 0854702 000S0f 000L'Ge d (ow)enuen 4 8L Y30 VLIOAQL SHYD 10vdWOo24ans
B 0OECZ'SE ouoe ey 0009'0E d (sw)enuep 14 81 vOoin3ao Y10AOL SUVD LOV4WOaNs
d veL6vE 000 vt 0008’62 E| {r1ony 14 B8l Yoiri3ao VICAOL SYYO LOVJWOOans
d c650'0E 06608E GEE9'SE d oy 14 gl YOoR30 VYLIOAOL SHVYD LOVdWO24GNs
| B6¥I'GE €L9¥°EE 000602 d {rnjony 9 oe FIAILHIANOD YHYTIOS AHWVD V1OAOL SHVD LOVdWOOans
H 0850°0¢ 95606 €ELE'ST d {Foiny L4 ¢ FIFILHIANQD VHVYTIOS AHWVYD V10OAOL SHVD LOYVdWNO2ans
H 8SFS St 0002'+5 oegzor o (SWHenuep ¥ £l 1dIMS PNZNS SHYO 1oVdWooans
H PI6S9°LE S660°vF SIPS'Ee d (ev)ony 14 €l 1dims PINZNS  SHYO LOVdWO2ans
H 059192 (0014120 44 00o¥'LE El {sW)renuew 14 gl W33183 PNZNS SHYD LOVdNO28Ns
H S989°EE 0005 et 0008'82 d {r1ony 14 g’ wWaaLs3a BDNZNS  SHVO LOVdWooans
H §5.588 000} LY Q009te E| {SW)renuew 14 9l W331s3 BNZNS SHYD LOVdWO0o8Ns
H B886'¥E Q0 EY 00ce0e 4 (yony 4 o'l W33alLs3a MZNS SHYD LOvdWN0oans
4 CHLL'9E 00t 8t 0006'62 El {sW)enuey 14 61 08 NHNLYS SHYD LOVdNOD8NS
Y 0421'8e 020e’ LS 890%°)1€ d {sW)renuewy ¥ 6’} a5 NHNLYS SHVYD LOVdWOD4aNs
H 12G8°EE 66£8°SH L188°LS E (r1omny 4 61 a5 NUMLYS SHVD LOVdWooans
d TR Y LeLoor 10962 4 oy 4 6l 08 NHALYS SHYD LOVdWO8Ns
H cl958eg 0005°2€ 0006'te E| (sw)jenuepy 14 02 JT9ILHIANOD €-6 avvs avyvs SHVYO LOVdWOo8Nns
H 8041°G8 0009ce 000022 d (oiny ¥ 0e FNGILHIANOD E-6 AVYVS gvvs  SHVYD LOVdWOo8ans
H £834°08 00052y Q00L'Se E| {sw)renuey L4 e JHIINNS JVILNCd  SHVYD 1LOVdW0DanNs

|end  pauKIwIeD AmH A AKJ  Uojsspwsueld  Jspulin 1dsig awep auje) laamaejhuep SSBID

sie) Jpeduwiooqgng auljoser)

D-4



‘HET C187) 1B 95BD 259D BY) 10§ pUNOY JOMO] AL B8 M DUBSIWINOSY LDISTHOUOD
"0 L0g W lexew g ey Joj ajeudoidde eq jou pinom Jey) sabojouyesy (Q] Jueoyubis sey gep uesdoing adsns

-sejoreA 1] 2yl paloubt ‘(sopea oeg) seoyan sujosed syl o) {s1esaip 9/1) si9seip |Q U Ajuo pabeiaay

-aseo OL0Z SN Anp-uby Joj ABojouyoel |g Auo stedionue am eouis ‘saloyaa aulosed jje sa siopow | Jo} BjEp POHOS SIUBWIWCY 03D

L't
1e
L'Se
93dW

£2615°GE
£6¢99'5¢
DdW

0080¢€|
vl
AHT

H33
leseiq
auljosen

(Auo ABojouyoe ] |9sa1d I@) S2I0IUaA BUIOSeY) SNSISA $|9$8I] ueadoing

Jea A [9POW DOOZ 9PING ALouoo] [8ng Yd3 :9ainog eleq

201 oney wbiem
L€} H3a3
8/8°C |'6E L'vy 008'0E [eseid
228 s8¢ §'82 v¥e'riL aujjoses)
whamang 934N BdiN AHT
‘2982 d 961582 leL96E | 666V'¥E E (FoIny ¥ c VLLAM NIDYMSHIOA SHYD LOVJWOD
L68'2 a 091LLvp 90" LS 6158°LE E: {tony 14 6t YLLAr] NIOVYMSHIOA SHYOD LOVdWOO
028'c d 9615'82 EL9°SE 6661 ¥2 E] (rciny 4 c 4709 NIDYMSHI0A SHYD LOVAWOD
G/8°'2 a 09 LL ¥t WP LS 6958°LE E] (pjomny ) 4 B} 4705 NIDVMSAHIOA SHYD LOVdWOO
G8.'¢ d 961582 1e.9°SE 66612 E! {Fony L4 [ 31L339 MIN| NIDVMSHMIOA| SHVYD LOVdNOOaNS
2982 ] Q9LLVY 20y LS 6VSR°LE d {F1ony 14 6’1 713389 MIN| NIDYMSIIOA| SHVD LOVANOOdNS
16m aInn 18n4 | pauquiod AMH Al AIQ sues] siopulha | juswesedsig | eweN suiped | Jaimoenuep SSB|D

sie? |sesaig




O S1v9ee
H 805S6'¢c

3 0000°'Sg
H £869'G¢

O Esiroe
H 269/.°0¢

O §ivoce
H 8.vE¥e

1] quio

wybiam 1eyb) sey Gn_.__ Inq [enuejod usng uesy pue suejoo 18ybiy sey HND
Slapow HND 01 Jejiis aq ued $1ed D4 Jo Aousmiy]
‘pasn s1 ABojouyos) uonosiu) 1Ny Ji go°| se ybiy se aq ued Y33

82£86°0
1105°Se o8 QOL/IW 928612°02 0°00826
9Lv6'Se Bdw gG1v6'52  O'vherlL
534N 34 AH
0000742 Q00002 | Fnomy + 0z
000082 000002 | {r1)ony ¢ 0z
000008  Q00072S E| {rony + ce
0000°0€  0000€2 4 {F1)oIny g2
0000V 000082 4 {t7ony + 9L
0000'5¢ 000082 d {roiny ¢ 9l
0000722 Q00002 4 (ev)ony ¢ A4
000082 000022 4 (ev)ony 22
Amy Ao Adp suel} st9pulio swaseldsip

SJUSWWLOY DV L

< =

BNO
auljoser)

HNOINOD
HNOINOD

ONI AHWVYD
YHv108 AHWVD

X8 JIAID
DIAID

A3ANS-VYNA H3INYAYD
13N TVNA Y3MVAYD
aley aujes

adod
adod

V1ICACL
Vi0AOL

VAONOH
VANOH

OJdWI

ODdI
Jaimoenuey

SHVI LOVdINOO
SHYD LOVAWNOD

SHYD LOVdWOD
SHYD LOVdW0O

SHYO 10VdWooans
SHVD 10VdNOOo4ns

SHVYD 10vdNO24aNs
SHVYD 10vdNODdaNns
$SE|D

§180 OND

D-6



{Dan3) a1pAs Buianp uegqin-exa auo pue {393) se1o4o Au2 ¢ Jo pasudwod DAAN
:a|0An) Buang renoiped ul sseD v jou Ing ‘[eisusb ul sejolyaa |esaip pue auyosed Jof uealb siequinu Aousioys 391 .

[ S 144 oSyl [eseI] sse|) V¥
1L 09 0S¥l SEeD) SSe[) ¥
c9l’l L'e €0y 20°L i 0oL 0sL1 ¥ HVYO3N
433 w 00} unooin upy wy M By yBrom 9joIyaa
/11esalp | aunoseb | 00LRH B | ooLuM |semod xew
(peuodal jou Amysueqin) Asusialys abeloay 66, Ja12w|pald
ueyoey wnjuazsbunyssiod piod ‘0002 UM “SORINIIY (190 [8nd 5,p10d ‘ZIWYDS ISR BaINog
v9°e Ge <6e ey =74 14313 0002d plod
Sh/SS pauIquwo) Amy ueqin My JoMod Xep By WbBiap DIYeA
wy 001/s48 0002 ‘ZHWYos
ainbg sen Asuan3

Ausuuss) ‘uayory ‘Lesamyejiery| Jnj Inmsuy
‘6661-2661 voday jeuid g0 wawssiby Bunuews|dw) fousfy ABiau3 jeuonewsil| ‘6661 1aquieidag ‘Aousioyg ABlau]
BuIasuos) SURIaMOd 21NN 18yl PUe SWelsAS |12 |end Jo uosirdwo) 'ueLLBIg WS M-UB[ USSSOD) juel] :80M0g

0001 1602 0841 ovee ajeLUNS] BUIIOSEY) {EUOHUBAUCD
£385°1 1871 el 9621 88¢1 eu 2601 4 A3Hd
9/9'L 9gt'L gvel 0621 glLel 09 2roL AD4 HA
£2r | 1921 ) 26¥L iS¥1 09 gLl AD4 WAl
£5T1 LLLL 6991 z6¥1 ri8l 69 2oL 0 19581p
8ct’l 0001 ¥581 8t91 2202 £9 156 Ai0 seb
|4 194 433 | 1a 194 433 Bdyy AmH ueqsn my Bi wblam S3[IYIA
obelany s/sG 1mod xep sse Ppedwo)n
wni/ry Adueya 6661 ‘uasson

S2J91Yap palamod 199 1end

D-7



1S°L H33 obesoay
S9|OIYBA [19D 1and uebioipAH Bunsixg

191 H33a
Bedw g)-gg .
uni 0o L2 1espliy-isjwreq Jad ajoiyen aeainba auloser)
Badw gy gg
Wy 0olA #'¢ 'L B3 0521 Al HVYD3N

ugleanby auljoses 34 %H
S3J91YaA 189 19ng uabolpAy so)shiy)-19jueq

cs’L H33 SGL9°}1

bdw ozvv 0002 0002d
$8J2IYaA auljoser) a|qeledwon

Badw 11729 sq] ISEE
u» 0oLA 1S'e é6'e (44 4 63 0z61  1ebusssed g 0002d
pauiqwon  AemuybiH ueqin
34 yuajeainba aujjoseb 3pyaA D4 usboipAH eleq picH

$3|9IYaA Pasemod |39 fond




aujiosen 29 |end

¥S') 6€°L S8jelUNS 04 00 LN VI
7! £9'L sajewse D4 uaboIpAH Wi

05°1 98’} 160 Ge'1 D4W3d/H 1Y dulosen

8L 88l 80'L IS'1 D4N3d/HS 00LIN

8’2 19°L 602 04W3d usboipAy

oney 1I6m| ybIH Mo | H33 parewnsy ABojouyoa

160 0t 62 San4 ‘suwjosen uodey T3HEN 11.Q

At 0e 44 San4d ool uoday 134N 1LO

FANA 0g 59 sQan4d ‘ueboipAy uodsy 13UN 1LQ

T A vee 6'0F  SanNd ‘suijosen zinany)

- 95°1L viv bpL 303 00LW yolenp z4

0'L8 L'2G0€ 0002 9,1 SE'L /2 18 Sand ‘sujosey uoladulg
0's9 L'6SLL  OpLL Vi gl o9t sg 59 sSand ‘sujjosen uojaduld
L'62 6'66/€  06¥Z 121 80°1L g§/2 162 00LW uodoUNd
19 £1e8l 002t 2871 9.1 sg 19 00IW uoRULd
Ll 6'9v.Z2 0081 - 591 [+ (N7 303 '00LWN OAIOA
49" 88l 9'¥e gop San4d ‘00LN  uodey Jswiojey gyY

Badw w/mg By opneyim  Ha3 Badw Badw [end 4 aPIYaA




6'¢c

ov'e
98¢

0Loe
uaung

(soj0Ao omy 8y} uo

S$3joiyaA a|qesedwiod usamiag adualapp jo abeiee) 34 paisnipeun vd3 slenwis 0} %5°g Aq pyemdn pesnipe elep 395

98z sbelony

L6°} 6'52 T'2g- €10y - veauly abpog 66.) 2'1S ¥S9°0 HININ - uealuiw 9id3 J91sAiy) 66,
14%4 652 W'2- €10y - vealu e6poQ 66,  §'SS #09°0 Vad - uealuiw 9|43 seshiy0 66,
¥S'e A 8> oIy - MS 1BSSed MA/MS WNMES 66, 9041 £0€°0 UOJ-I - BJI|Y UESSIN 66.
96°1 £'6e T2g-v1ony- 0LS AveuD 86| S6Y L1190 HAIN - 018 ArayD 86,
80'€ €62 J2Z-v1ony- 0is Areyn g6, 8L 0EP0 vad - 01S Ar9y0 g6,
L0°E g'6e 15°2 oIy - Mg - 1ebuey pio4 00, 8L 8240 HWIN - JeBuey pio4 00,
£0°¢ §'62 752 0y - Mz - Jebuey piod 00| 1°L2 YEY'0 Vad - Jabuey pio4 00,
9e'g 128 OINY - PIODOY/OIAI) BPUOH 66.] |L'LL ¥EP'0 M 6% - HNIN - Snid AT BPUOH 66,
WA 618 18°L - oy - eiBejul BINOY 66| €811 €820 MY 201 - ¥ad - 1-A3 WD 66,
15°E 8'1€ 18'L - oy - eBejul mINOY 66|  1'ELL 6620 MY 201 - HAIN - 1-A3 D 66.
SL'E 6L2 10°2 Oy - GME - PAVH BlI0A0L 66| /°/8 2820 HWIN - PAVH B10A0) 66,
433 | (Bdw) 34 3|oIYaA auljosen (Bdw) 34 | (upymi) 34 3I9IYaA oMI09|3]

vd3 lpvun anbgy sen | 308 Ipy
auljosery

D-10



VI 29 - Uy M1 201 PIoY M1 201 BPUPAH relen A 6 HAIN SpuPAH
AUn - enly - ploy-pes  peen-Jebuey  pov-pesn - - pOv-pesT  [joN - JoBued ADIZOL-HAIN -HWIN- SN - UBAUMI O [RI90 18O -
UessN 00, - 1-AJWD 246, pio4 00, 01S ArsuD 86, - L-AAND 66. pio4 00, - -AEND 66, A3EpUCH 6. BIsAID 66, 0LS ArBuD 86,
00
G0
0l
gl
02
; G2
1 0¢
elep Y43 yorew o} fjeouidwa psjsnipe elep 308 T Y ER Y 0y
WSISISU00 5 0L %G1 Aq patsnipe A3| | %BHAAPASTRY IOSE) |-
99 33 Qv Siseq pPeoJ-uo Ue Woy palenofed - ejed vd3 pasnipy vd3 @
0'S

eleq vd3 pue 39S paisnipy ‘suosiiedwo) Hag

D-11

H33






Appendix E — Emission Results"

This appendix presents the detailed emission calculations for all of the scenarios
analyzed in this study. The marginal emissions in the SOCAB are presented in
Appendix E.1. The results are provided for NOx, particulate matter (PM), NMOG, and
toxics. For each pollutant category, the results are shown for emissions in the SoOCAB

for the following scenarios.

1996 subcompacts, Scenario 1a;
High fuel cycle emissions, less efficient subcompacts, Scenario 2b;
Fuel cycle emissions consistent with the inventory; efficient subcompacts, Scenario
3c

e Lightweight efficient vehicles with fuel cycle assumptions for Scenario 3, but
higher spillage (Scenario 3.2e).

For NOx, PM, and NMOG, the well to pump (g/gal) results are shown by emission
source category, followed by the g/mi emissions with corresponding fuel economy
assumptions. These results are categorized by extraction, production, marketing, and
distribution and presented in a chart.

Toxics are calculated from NMOG based on the toxics fraction of hydrocarbons for each
source. Therefore, the toxics fraction in diesel exhaust (for example, mg benzene/ g
NMOG) are multiplied by the NMOG portion. All of the toxics are summed and
presented by component. The results are weighted by the toxics risk factor, normalized
to formaldehyde as 1.0. The weighted toxics are also presented in a chart.

Emissions in California plus the SOCAB are presented in Appendix E.2. These results
reflect the additional sources of marginal fuel cycle emissions outside the SOCAB in
California; primarily rail car emissions from LPG transport and power plants. Scenario
3cCA shows the emissions for subcompact cars. The results would be proportional to
fuel economy for lighter weight vehicles.
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Appendix F — Technical Advisory Committee and Stakeholder Comments

Numerous comments were received from members of the Technical Advisory
Committee and other stakeholders on this report. The comments related largely to the
following categories:

EV energy consumption

EV time of day charging and California power demand
Considering advanced gasoline technologies

Outlook for power plant construction in California
Emission data from power plants

Consideration of green power options for EV charging

A e ad e

A summary of these comments and responses is included in the foliowing.
F-l. EV Energy Consumption

Comment: Energy consumption from various vehicle technologies was reviewed by
the TAC to provide the basis for energy consumption estimates used in this study.

Some EV operators believe that more data should be collected from in-use EV operation
and on-road performance testing.

Response: More extensive data from EVs is included in Appendix D to illustrate the
variability in EV energy consumption. It is acknowledged that more extensive on-road
data from EV operation would be helpful in assessing the relative fuel economy of EVs
and gasoline vehicles. The evaluation of fuel economy from the TAC was limited
primarily to EPA certification data. As on-road data from EVs was limited and the
analysis of EV energy consumption was consistent with the experience of TAC
members, no further analysis was performed.

F-ll. EV Time of Day Charging and California Power Demand

Comment: Several stakeholders expressed interest in further analysis of the time of day
charging assumptions for EVs. If the 95/5 case continues to be used in this way, a
parallel analysis needs to be done for the 60/40 case and included in this report to
provide a realistic and balanced view. Complete results for both cases need to be
presented together—including a full, updated analysis of case-specific emissions results.
In addition, an evaluation of the emissions on a time of day basis would be helpful.

In addition to the question of vehicle load, the analysis of generation emissions is based
on projections of future power plant construction. They do not include consideration of
the “electricity crisis” situation in California or its effects on future electricity supplies
or emissions.

Response: A further evaluation of EV charging patterns was included in the
recommendations for this study. Discussions with the California Energy Commission
staff indicated that the emission estimates were consistent with their best estimates for
the power generation mix in California. Currently the number of EVs is small and more
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generation capacity is expected to be constructed in the future. In any event, EVs will
remain a small fraction of the electricity demand.

F-lll. Considering Advanced Gasoline Technologies

Comment: This study did not include an analysis of gasoline vehicles. This resulted in
a perception of “Apples and oranges” comparisons remain between gasoline vehicles
and those operating on other fuels. A commitment to a high priority updating of the
1996 fuel cycle emissions analysis seems very appropriate--so basic assumptions and
methodology for gasoline are consistent with those for other fuels in the present report.
Including hybrid-electric gasoline, diesel, and other-fueled vehicles in comparisons in
the update seems essential.

Response: An analysis of gasoline vehicles is not in the scope of the study. The study
was intended to provide an evaluation of vehicles and fuels that were close to the 0.01
g/mi low fuel cycle NMOG emission threshold and not as a comparison among fuel
options. Methanol, LPG, and diesel were selected from the 1996 fuel cycle study as the
fuel cycle NMOG was very close to the 0.01g/mi level. As gasoline technologies have
evolved with some promising high fuel economy options, and refueling emission
standards have become more stringent, evaluating gasoline in the context of the low fuel
cycle emissions level would provide useful information. Furthermore, data on fuel
cycle emissions for gasoline vehicles is important for emission policy evaluations
beyond the “low fuel cycle emission” PZEV allowance issue. Evaluating gasoline fuel
cycle emissions was included in the recommendations for this study.

F-IV. Outlook for Power Plant Construction in California

Comment: The results of this study are based on CEC projections of power plant
repowering. Some stakeholders indicated that all of the older (over 40 year old by
2010) Rankine cycle power plants in California would be repowered to more efficient
low emission technologies.

Response: More information is needed from power plant developers; however, the
trends in power plant modifications depend on many factors that cannot be predicted.
An assessment of status of several Rankine cycle plants would be helpful.

F-V. Emission Data from Power Plants

Comment: Power plant emission data on particulate and NMOG are limited. The AP-
472 emission factor for combined cycle power plants is a composite value based on
combustion turbines and steam turbines.

Response: More data are needed and new combined cycle natural gas facilities as well
as peaking turbines and repowered facilities should be tested with the goal of providing
data on the speciation of hydrocarbons and particulate. This quantification should
include an investigation of background and power plant emissions.
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F-Vl. Consideration of Green Power Options for EV Charging

Several stakeholders provided comments indicating that green power should be
considered for EV charging. The mix and baseload considerations for hydroelectric
power are discussed in Section 4.8 of the main report.

In principal, green power agreements that result in the construction of new generation
capacity that results in additional zero emission power being generated is an option.
Such arrangements should be considered in a future study.



