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as high-priority studies.

Central California area.

Therefore, the ISO is not recommending any economic 
2011/2012 planning cycle.
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Figure 3.2-11 Approximate geographical locations of LCR areas
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Table 3.3-20: ICR • eel contingencies

LCR (MW)

ctory 619
ental

concern in the El Nido sub.area.

m " II : .uirements for each portfolio.
I limiting elements.

fC requirements . sasin and its sub-
areas

Existing
Non-
D.G.
(MW)

Area ContingencyUnits
Needed?(MW)

Mira Loma 
West 500/230339 13,300 Yes Bank #1 (24- 
l.Ir rat

Overall
LA

Basin Eagle Rock- 
Sylmar S 230 
kV line

10,404 339 10,743 Yes

T rajectory Serrano-Villa 
PK #1Western 7,529 7,797 Yes

Voltage
CollapseEllis 472 59 531 Yes

La i-resa-
I.linson 230 kVEl Nido 614 5 619 No
line
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Table 3.3-22: Environmentally c atC , jirernents in ■ • sin

Existing
Non-
D.G.
(MW)

Area ContingencyUnits
Needed?(MW)

Mira Loma
West 
500/230 
bank #1

+
11,048 1,519 12,587 YesOverall

(24-Hr
rating)**

LA
Basin

Eagle Rock- 
Sylmar S 
230 kV line

0
9,727 1,519 11,248 Yes

Environmentally
Constrained

e
Serrano-
Viila PK #1Western Yes

Ellis 473 124 597 Yes

La Fresa-
I.linson 230
kV line

:1
El Nido 494 91 585 No and #2 230 kV lines

LCR and OTC requirements in LA Basin and its sub­
areas

Existing
Non-
D.G.
(MW)

Area ContingencyUnits
Needed?(MW)

Mira Loma 
West 500/23012,659 271 12,930 Yes Bank #1 (24-
l.Ir rat

Overall
LA

Basin Eagle Rock- 
Sylmar S 230
kV line

10,739 271 11,010 Yes

Base Serrano-Villa 
PK #17,325 192 7,517 Yes

Voltage
CollapseEllis 472 39 511 Yes

La i-resa- 
I.linson 230 kVEl Nido 544 94 568 No
line
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Table 3,3-24:.rime-constrained jirementsin sin and

Existing
Non-
D.G.
(MW)

Area ContingencyUnits
Needed?(MW)

Mira Loma 
West 500/23012,677 887 13,384 Yes bank #1 (24-Hr 
rating) **_____
Eagle Rock- 
Sylmar S 230
kV Line

11,478 687 12,185 Yes

Time.
Constrained Serrano-Villa

I.>K #1Western 8,954 443 7 397 Yes

leVoltage
CollapseEllis 495 61 558 Yes 1

La hresa- 
I.linson 230 kVEl Nido 589 31 820 No and #2 230 kV linesline

II.A
)ur
ire

ca i: iii:
is a summary of II.CR and

Tabl< ;as

Environmental 
High Low

ISO Base Case Time-Constrained 
High Low High LowHigh LowArea

(MW) (MW) (MW) (MW) (MW) (MW) (MW)
LA 10,743 10,263 11,246 10,891 11,010 10,516 12,165 11,883

t
rn

9,188 j 797 8,482 7,488 8,831 7,421 8,833 7,397
i

531 511 556
619 588o

3,741 ,, n-jn 
, %J l \J 1,870 3,834 2,424 2,480
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T story portfolio LC Creek/Vent i

Existing
Non-
D.G.
(MW)

Area ContingencyUnits
Needed?(MW)

Remaining
Sylmar-Pardee
230 kV line

1 andBig 2,387 4 2,371 NoCreek
Ventura

; #1
Voltage
CollapseMoorpark 735 0 735 Yes #3 230T rajectory

Vestal-Rector 
#1 or #2 line

or #2Rector 653 0 853 No ien
Magunden-
Vestai 230 kV
#1 or #2 line

I 230
Vestal 786 0 786 No

Table 1 II ivironment quirements in Big

Existing
Non-
D.G.
(MW)

Area ContingencyUnits
Needed?(MW)

Overall Antelope
500/230 kV 
bank #1 or

Big 2,185 419 2,804 NoCreek
Ventura #2

Voltage
CollapseMoorpark 502 140 842/857 YesEnvironmentally

constrained

Vestal.
Rector #1 
or #2 line

Rector 489 129 618 No

Magunden-
Vestal 230
kV #1 or
#2 line

Vestal 677 158 835 No

California ISOfMIDi
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1 rtfolio LC 3

ffiffl'l
Non-
D.G.
(MW)

Area Contingency•H(MW)

Ovi Antelope 
500/230 kV 
Bank #1 or#2

bank #1 or#2 +E 2,377 61 2,794 No Magunden- Omar 230 kV 
line (and the associated 
generation) ______

Cr<
Ver i

Pardee-Moorpark #1 
230kV + Pardee-Voltage

CollapseBase Moorpark 637 14 651 Yes Moorpark #2 and #3 230
kV lines
Vestal.Rector#'! or#2Rector 584 16 600 No
If >twood gen
Magunden-Vestal 230 kV
#1 or #2 line + EastwoodVestal 755 18 773 No
gen

.rime portfolio LCR ai ' ;ments in Big Creek/Ventura area and
its sufa-c

ffiffl j
Non-
D.G.
(MW)

Area Contingency•-H(MW)

Overall Antelope
500/230 kV
Bank #1 or#2

Big 2,558 95 2,653 NoCreek
Ventura

Moorpark 632 41 673/803 YesTime

Rector 555 18 573 No

Vestal 785 21 806 No # i oi line casiwuou 
gen_________________
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Table 3,3-40: Summary n i .■ ■ its in Big CreekA/entura area and sub-

ISO Base Case ConstrainedArea (MW) (MW) (MW) (MW)
I
k/ 2,371 2,604 2,794
if a

4,74 556r\tr

638 620
430 430

3,3,2,3.4

ia in 2021, an II.CR study wasTo deterrr 
performec

ffi d;

ffi

ffi time.constrained

ied for II.CR generation requirements:The following a 

ffi San Die

San Diego (IV.San Diego)a:

Jary around San Diego include the following:

3, (

4. f

5. t

6. S i > i of re.San I ' ' ■ ■ i

7. S i ■ i of re.Tate:: - ■ ■ i i-"

8. S ega #2 230 kV line.

The substations that delineate the San Diego area are:

1. Imperial Valley is out, Miguel is in;

2. Imperial Valley is out, Central is in;

3. Otay Mesa is in, Tijuana is out;

4. S )fre is out, San II.uis Rey is in;

California ISOfMIDi i *._ i
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1 load (mid net load26)* 1 RPS (environmentally constrained) * 
n study scenario.1 case.

ffi

range.

energy
efficiency.

2.

sensitivity studies.

3.

4. II

26 Mid net load scenario includes uncommitted incremental energy efficiency, demand response and 
combined heat and power.
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In addition, NQC

5. values foi

Table 3.4-.*.h Q JIB DJ T t on —

_ _
SCE 2,461 2,829

SDG&E 496 283

For study conclusions, please refer to section 3.3.2.
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EXECUTIVE SUMMARY

The United States Environmental Protection Agency’s (U.S. EPA) recently 
released “Quantitative Health Risk Assessment for Particulate Matter” provides 
national estimates of premature mortality associated with fine particulate matter 
pollution (PM2.5), supported by its finding that the scientific evidence shows a 
causal connection between mortality and exposure to PM2.5. This report 
describes the U.S. EPA’s risk assessment methodology for calculating premature 
mortality, and its 2009 Integrated Science Assessment for particulate matter that 
provides the underlying scientific basis for the calculations. These U.S. EPA 
reports were prepared as part of U.S. EPA’s periodic review of the National 
Ambient Air Quality Standards (NAAQS) for particulate matter. The U.S. EPA 
risk assessment estimated premature deaths associated with PM2.5 nationwide, 
and in 15 urban areas including Los Angeles and Fresno. This report applies the 
U.S. EPA methodology to California on a statewide basis.

The U.S. EPA’s reports were peer reviewed in a public process by the Clean Air 
Scientific Advisory Committee (CASAC) Particulate Matter Review Panel, an 
independent peer review body of national scientists. The methodology described 
in this report is used to quantify the premature deaths associated with current 
levels of PM2.5 in California, and to estimate the premature deaths avoided by 
achieving compliance with the current annual air quality standard for PM2.5.
This report also describes the method used by U.S. EPA to calculate the health 
benefits of PM2.5 emission reductions from specific source categories.

The foundation of the methodology is the association between long-term PM2.5 
concentrations and premature death, which is provided by peer reviewed health 
studies. There are a large number of published health studies that estimate the 
additional risk of mortality due to long-term exposure to PM2.5. U.S. EPA’s new 
quantitative health risk assessment for particulate matter uses a 2009 study 
(Krewski et al., 2009) for the core analysis. This study is an extension of a 2002 
study (Pope et al., 2002) used in the previous PM2.5 NAAQS risk assessment. 
This report estimates premature death from PM2.5 in California based on the 
2009 Krewski study.

Using U.S. EPA’s methodology, the estimated number of annual PM2.5-related 
premature deaths in California is 9,200 with an uncertainty range of 7,300 - 
11,000. This estimate of premature deaths is based on the latest exposure 
period in the 2009 Krewski study with data from 116 U.S. cities and about 
500,000 people.

1
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Krewski et al. (2009) published several risk estimates that reflect different 
degrees of adjustment for confounders. U.S. EPA selected the concentration- 
response functions that are most thoroughly adjusted for individual and ecologic 
covariates. The effect estimates from the two exposure periods differ slightly, but 
the difference is not statistically significant. Because there is no compelling 
reason to select one exposure period over the other, both were used in making 
the range of estimates presented in the U.S. EPA PM NAAQS risk assessment.

III. APPLICATION OF U.S. EPA METHODS IN CALIFORNIA

U.S. EPA’s quantification methods can be applied at different scales provided the 
input data are available. The risk assessment included a national scale analysis 
and individual analyses of 15 urban areas. The method can be applied on a 
statewide basis to quantify the premature mortality associated with PM2.5 in 
California, as well as to estimate the number of premature deaths that would be 
avoided by attaining the PM2.5 NAAQS. Table 3 compares the elements of the 
mortality calculation used by U.S. EPA and ARB.

Calculation of the current statewide mortality estimates involves several steps:

• Estimate exposure at the census tract level using measured air quality 
data and population

• Estimate incidence of premature death by applying concentration 
functions to estimated exposures and baseline mortality rates

• Aggregate results to air basin and statewide totals

Table 3: Comparison of U.S. EPA and ARB Mortality Calculation Method

U.S. EPAElements ARB

Source of Concentration- 
Response functions Krewski et al., 2009 Krewski et al., 2009

5.8ffg/m3 5.8ffg/m3Threshold

Model BenMAP BenMAP
Air quality modeling 
and measured dataPM2.5 exposure All measured data

Premature mortality associated with long-term exposure to PM2.5 was estimated 
using the same concentration response functions from Krewski et al. (2009) used 
by U.S. EPA in the risk assessment. Relative risk is expressed as the percent 
change in the baseline mortality rate associated with a 10 pg/m3 change in 
ambient PM2.5 concentration.

17
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Calculation of the number of deaths associated with PM2.5 exposure also 
requires estimation of population exposure to PM2.5, which is estimated from 
monitored or modeled concentrations of PM2.5. ARB and U.S. EPA use the 
software program BenMAP, a GIS-based program developed by U.S. EPA, 
which uses input exposure data and concentration-response functions to 
calculate estimated mortality.

Exposure Assessment

For its national scale analysis U.S. EPA used an exposure assessment approach 
that combined ambient data with modeled PM2.5 concentrations, which is a so- 
called “fusion” approach. To some extent this is necessitated by the large areas 
of the country where PM2.5 monitoring is sparse, which introduces uncertainties 
in the exposure assessment.

In contrast, California has the most extensive PM2.5 monitoring network in the 
nation, comprising approximately 100 monitors that collect PM2.5 mass data 
using federally approved methods. For the present analysis, air quality data from 
California’s PM2.5 monitoring network for the years 2006, 2007, and 2008 were 
used to estimate population exposure using spatial interpolation, which is a 
method of estimating concentrations based on nearby monitors. PM2.5 monitors 
are not evenly distributed throughout the state, but are mainly located in heavily 
populated areas that have the highest PM2.5 levels. Approximately half the 
population of California lives in a zip code that is within 6 miles of a PM2.5 
monitor. For example, during the 2006-2008 period there were 19 monitoring 
sites operating in the South Coast Air Basin.

Even with an extensive air quality monitoring network, the quantification method 
requires use of a technique for applying the monitoring results across a 
geographic area. Using a method called spatial interpolation, population 
exposure in areas between monitors can be estimated. ARB uses a standard 
spatial interpolation method known as inverse distance-squared weighting 
(Shepard, 1968; Goodin and McRae, 1979). This method yields reasonable 
accuracy in estimating pollutant concentrations near monitoring stations, 
although when distance from the monitoring station increases the uncertainty in 
the interpolated concentration also increases. This method gives more accurate 
estimates of concentration in areas with a large number of monitors with good 
spatial coverage as is the case in populated areas in California.

Use of Concentration-Response Function

To calculate PM2.5-related deaths, the ARB employs the same method used by 
the U.S. EPA. The method links changes in PM2.5 concentration with predicted 
changes in the number of premature deaths. The method has 4 elements: 1) a 
concentration-response(C-R) function (explained below), 2) a predicted change

18
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in PM2.5 concentration, 3) death rates for people older than 30 years of age, and 
4) number of people in affected counties from the U.S. Census Bureau.

Health studies show that when the PM2.5 concentration decreases so does the 
death rate. The C-R function describes how much the death rate changes when 
the PM2.5 concentration changes. The concentration-response functions used 
by U.S. EPA are listed in Table 4. They relate the change in the baseline 
mortality rate for every decrease of 1 pg/m3 of PM2.5. Using the C-R function 
and knowing the death rate, the change in PM2.5 concentration, and the number 
of people over 30, the U.S. EPA is able to make predictions about health 
outcomes when PM2.5 improves.

Table 4: Concentration-response functions per pg/m3 used in U.S. EPA Risk 
Assessment (Krewski et al., 2009)

Endpoint Lower Bound Coefficient Upper Bound
First exposure period

Mortality, all-cause 
Mortality, cardiopulmonary 
Mortality, ischemic heart disease 
Mortality, lung cancer_________

0.00276
0.00677
0.01363
0.00325

0.00431
0.00898
0.01689
0.00880

0.00583
0.01115
0.02005
0.01432

Second exposure period
Mortality, all-cause 
Mortality, cardiopulmonary 
Mortality, ischemic heart disease 
Mortality, lung cancer_________

0.00354
0.01007
0.01748
0.00554

0.00554
0.01293
0.02167
0.01293

0.00760
0.01587
0.02585
0.02029

Premature Deaths in California Associated with Current PM2.5 Levels

Mortality estimates are calculated in three ways which reflect the nature and 
scope of epidemiological studies: cardiopulmonary, ischemic heart disease, and 
all-cause mortality. PM2.5 exposure has been most closely associated with 
cardiopulmonary deaths, which are also the most frequent causes of death in the 
U.S. In addition, the cardiopulmonary deaths represent an endpoint judged to be 
causally related to PM2.5 exposure13. The greater scientific certainty for this 
effect, along with the greater specificity of the endpoint, leads to an effect 
estimate for cardiopulmonary deaths that is both higher and more precise than 
that for all-cause mortality. Cardiopulmonary mortality and all-cause mortality are 
estimated separately, and the estimates represent independent measures of the 
effect of PM2.5 exposure.

13 Available at: http://www.epa.gov/ttn/naaqs/standards/pm/data/PM RA FINAL June 20t0.pdf 
pages 3-20 to 3-22.

19
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The estimates for cardiopulmonary mortality are generally larger, although not 
distinguishable considering the overlapping confidence intervals, than for all­
cause mortality, particularly in analyses based on the second exposure period in 
Krewski et al. (2009), for several reasons. For example, the incidence data for 
all-cause mortality includes categories which would not plausibly be linked to 
PM2.5 exposure. Deaths due to such causes as complications of surgery, 
gastrointestinal diseases, homicides, and accidents are included in all-cause 
mortality, although it is unlikely that PM2.5 exposure has any influence on these 
deaths.

Including these unrelated causes of death has the effect of “diluting” the effect 
estimate for all-cause mortality related to PM2.5 exposure, as can be seen in the 
results in Appendix B of this report. This effect is particularly evident in the 
results using the second period exposure data, possibly related to the influence 
of the larger number of people in the second time period analyses (about 
500,000 people in the second time period versus about 300,000 in the first time 
period), which would tend to increase the precision and robustness of the 
estimates from the second exposure period compared to the first.

Another factor that could influence these results is changes in the criteria for 
coding cause of death. The standards for coding specific causes of death have 
changed and become better defined over the period of the study. Because of 
this, the more precise categories into which more recent deaths are attributed 
would tend to increase the robustness and precision of estimates of the effect of 
PM2.5 exposure on these specific causes of death.

The third type of mortality found by U.S. EPA to be causally linked to long-term 
PM2.5 exposures is ischemic heart disease, which can lead to a heart attack due 
to inadequate blood flow to the heart. It is a subset of cardiopulmonary deaths, 
and represents a large fraction of cardiopulmonary deaths. Cardiopulmonary 
disease and ischemic heart disease are subsets of all-cause mortality, and 
ischemic heart disease is a subset of cardiopulmonary disease. Consequently 
these numbers should not be added together, and the results are each shown in 
separate tables. The three estimates presented are those associated with 
exposure down to 5.8 pg/m3, which is the threshold for quantification used in 
U.S. EPA’s risk assessment.

Estimates using a calculation threshold of 5.8 pg/m3 assume that there is an 
effect down to that level of exposure. The U.S. EPA risk assessment discusses 
the issue of threshold of effect.14 This level was chosen as the calculation 
threshold because it is the lowest annual-average PM2.5 concentration reported 
by Krewski et al. (2009). The tables show a mean estimate and a low and a high

14 Available at: http://www.epa.gov/ttn/naaqs/standards/pm/data/PM NAL June 2010.pdf
page 3-1 to 3-3. See also footnote 8.

20
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estimate that represent the upper and lower 95% confidence intervals. The 
mortality estimates in Tables 5 through 10 are based on monitored PM2.5 data 
from years 2006 through 2008. The estimates presented reflect use of the C-R 
functions derived from the second exposure period (19 9 9-2000) of Krewski et al. 
(2009). Estimates based the first exposure period are in Appendix B of this 
report. The baseline rates used for the analysis were supplied by the California 
Department of Public Health (CDPH, 2010).

The estimates of the number of premature deaths that would be avoided by 
reducing PM2.5 levels to the calculation threshold of 5.8 pg/m3 (Tables 5-7) are 
larger than the estimated number of premature deaths avoided by reducing 
PM2.5 levels to the annual-average NAAQS of 15 pg/m3 (Tables 8-10). This is 
because reduction to the calculation threshold represents a larger reduction in 
PM2.5 concentration than reduction to the level of the NAAQS. The larger the 
reduction in concentration, the greater the reduction in premature deaths 
predicted by the C-R function.

Table 5: Cardiopulmonary - Current Estimates of Annual Cardiopulmonary 
Deaths in California Associated with PM2.5 Exposure
Scenario Low Mean High
Current Air Quality 7,300 9,200 11,000
‘Presented here is the estimated mean (Mean) and the 95% confidence interval (Low, High). Air 
quality data from years 2006 to 2008. Health impacts were assessed only in areas with ambient 
PM2.5 levels greater than 5.8 pg/m3. Population data from the 2000 U.S. Census were 
extrapolated to each corresponding year in BenMAP. The results are averages of annual 
impacts.

Table 6: Ischemic Heart Disease - Current Estimates of Annual Ischemic 
Heart Disease Deaths in California Associated with PM2.5 Exposure
Scenario Low Mean High
Current Air Quality 5,500 6,800 7,900
‘See footnote to Table 5

Table 7: All-Cause - Current Estimates of Annual All-Cause Deaths in 
California Associated with PM2.5 Exposure_________
Scenario Low Mean High
Current Air Quality 5,400 8,400 11,000
‘See footnote to Table 5

Most of the estimated premature deaths are in the South Coast Air Basin in 
southern California. This is because PM2.5 concentrations are high there, and a 
large portion of California’s population lives there. The region with the next 
largest number of premature deaths is the San Joaquin Valley, with the 
remainder distributed around the state. No premature deaths were estimated in 
census tracts where the annual-average PM2.5 concentration was below the 
threshold of 5.8 pg/m3. Premature mortality was estimated by census tract for all 
of California, and then aggregated into estimates at the county, air basin and
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statewide levels. Estimates of the number of deaths by air basin are presented 
in Appendix B.

Deaths Avoided in California with PM2.5 NAAQS Compliance

To estimate the benefits of achieving the federal air quality standards requires 
calculating the difference between current PM2.5 levels and the level at which 
the standard is met, in this case an annual average of 15 pg/m3. For its 
nationwide analysis, the U.S. EPA uses a calculation approach called 
“proportional rollback” to compute such estimates. The U.S. EPA risk 
assessment describes the proportional rollback calculation.15 A rollback 
calculation was applied to California monitoring data to estimate the statewide 
benefits of achieving the federal PM2.5 annual air quality standard shown below.

The estimated number of premature deaths avoided by achieving the current 
PM2.5 NAAQS is shown in Tables 8-10. Table 8 shows the reduction in 
premature deaths due to cardiopulmonarydisease. Table 9 shows the reduction 
in premature deaths due to ischemic heart disease, a subset of cardiopulmonary 
disease. Table 10 shows the reduction in premature deaths from all causes. 
Although cardiopulmonary mortality is a subset of all-cause mortality, the mean 
estimate for cardiopulmonary mortality is higher than all-cause deaths. While 
counterintuitive, this is not an error. The two numbers are independently 
estimated, with statistical uncertainty that overlap between the ranges of the two 
numbers.

Table 8: Cardiopulmonary - Annual Cardiopulmonary Deaths Avoided in 
California by Attainment of the Annual-Average Federal PM2.5 NAAQS
Scenario Low Mean High
National standard (15 |jg/m3) 2,100 2,700 3,300

*See footnote to Table 5.

Table 9: Ischemic Heart Disease - Annual Ischemic Heart Disease Deaths 
Avoided in California by Attainment of the Annual-Average Federal PM2.5 
NAAQS
Scenario Low Mean High
National standard (15 |jg/m3) 1,700 2,100 2,500

*See footnote to Table 5.

15 Available at: http://www.epa.gov/ttn/naaqs/standards/pm/data/PM R.A FINAL June 2010.pdf. 
page 3-18.
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Table 10: All-Cause - Annual All-Cause Deaths in California Avoided by 
Attainment of the Annual-Average Federal PM2.5 NAAQS
Scenario Low Mean High
National standard (15 gjg/m3) 1,500 2,400 3,300

*See footnote to Table 5.

IV. CLEAN AIR ACT BENEFITS ANALYSIS 

U.S. EPA Regulatory Impacts Analysis

In the 19 97 report, “Benefits and Costs of the Clean Air Act, Retrospective 
Analysis 1970 - 1990,” U.S. EPA used the first ACS study publication to estimate 
mortality related to long-term exposure to PM2.5 (Pope et al., 1995), as well as 
other health effects. This was done as part of a report required by the Clean Air 
Act (Section 812). The Clean Air Act requires the U.S. EPA Administrator, in 
consultation with the Secretaries of Commerce and Labor and the Council on 
Clean Air Compliance Analysis (CCACA), which operates through the U.S. EPA 
Science Advisory Board, to conduct a “comprehensive analysis of the impact of 
this Act on the public health, economy, and environment of the United States.”

In 1999, U.S. EPA published the first prospective analysis of the benefits and 
costs of the Clean Air Act (U.S. EPA, 199 9). This analysis continued to rely on 
the relative risk in Pope et al. (19 95) to assess premature mortality associated 
with improvements in ambient PM2.5 concentrations, although the relative risk 
from Dockery et al. (1993) was included for sensitivity analyses. These 
regulatory analysis reports include estimates for a variety of other health effects 
based on single city studies that were conducted prior to 19 97, and were 
reviewed during the 19 97 PM NAAQS process.

In U.S. EPA’s May 2004 regulatory impact analysis (RIA) for the Clean Air Non­
Road Diesel Rule, the agency updated its methodology by using an update to the 
ACS study (Pope et al., 2002) to estimate premature mortality associated with 
long-term exposure to PM2.5, although U.S. EPA continued to use the same 
studies first applied in the retrospective analysis (U.S. EPA, 19 97) for other 
health effects.

U.S. EPA is currently updating the Section 812 report, with a draft of the report 
reviewed by the CCACA in May 2010. The goal of this process is to bring the 
assessment, and the health effects included, into greater alignment with the 
NAAQS process. U.S. EPA staff indicated that some health effects currently 
used will be dropped, and others may be added. The RIA associated with the 
ongoing PM NAAQS review is scheduled for release in early 2011.

To obtain quantitative estimates of regulatory control benefits, the U.S. EPA 
developed a methodology which may be used instead of a full modeling analysis. 
The methodology is described in detail in Fann et al. (2009). Fann et al. (2009) 
estimate pollutant concentrations for nine urban areas (including one in

23

ll

SB GT&S 0558199



1

I
,

I

1a■

8f ■
fv>

5 :

tef ■' -■ - '

-a

:3, -

S ■
tt . '

a v

ia - oa .•
3

9 :■■

*
* ■

;&
%■: a 5%# «it 3 ■ 4 v....

* *“*! 6

C 8s
L. 1. « 4*4

fC
4©^2 %

;4::;fv>

*
Ou ••• :

§ e -
.

• ■.

f 06w 4'

SB GT&S 0558200



□If* <?# I
i

(S>
Cd

i
O

v '■ '/,-fornia iSOH
(S>

I o
U\
00
ts>
o



C\IB f. co
h5* ~p

Jfc4
*0 • •v5 _a.

1o
. ?

*o QVd= a±
I3* lrf

3? d
* t*4.

%*0 ~"k*0_i_¥^ 

*2 +^#
+ *o

* -E.
4 £L

fd •

o
IbO*

’So,

,

^3

C)-» d)

r ..Tv V-L~<' Aff® '""Mr I
%ih®/ /|\ft V,

2° *o *So V>
oM

<? ■ft

SB GT&S 0558202



I

^ * 111
*04

=tt
/a VT*

Ko=ft o
=ft

3 4
*0 •' CM

*S?
*

yk/
~L-J- n3£L

i ......T
<

*3-

i
T

.*So
=fc

C)
VJO

"•

o□ n'^Ili^' LO00 %9«/

MM
>

i

SB GT&S 0558203



fflflfl ■*1 <7 tflI

Greater Bay Area 5,773 4,728 5,778 6,572 No

LA Basin
(this area includes sub- 

area below)
13,300 12,567 12,930 13,364

2,424-
3,834

2,460 -
3,896

2.370 -
3,741 1,870 - 2,884

Western LA Basin (sub- 
Area of the larger LA 

Basin)
7,797 7,564 7,517 7,337

l

l



fflflflI

LCR Area Environmentally
Constrained

TimeTrajectory ISO Motes
Bast Constrained(MW) Case pwj(MW)
(MW)

No OTC
generation need

identified

Greater Bay 0 00 0
Area

Big
Creek/Ventura

(Moorpark
Sub-area)

430 430 430 430

West LA Basin 
/ LA Basin

2,370- 1,870 — 2,884 2 424 - 2,460 - 3,896 W. LA Basin is
part of larger LA3,8343,741

Basin

(S>Cd
i
O

1 «: -‘oi ;;”J 60H
(S>

i o
'Ol
G/1
00
K>
O



I
=tt

4 wz
00
00

Tn

tt h
W x. CM-XL COI it CMhrxo

Vi •^c
X

XL
*rn

T'X)

-DDr *o
Tx

$
r*“">

!
*0 I■y^ rNt3

it*m»-----^

V- r\3

t '
LJ

.
o

?
fr ■ CO\

II
I z^~s~

CM
=j 1

I A
*o I

ft — =it C)
X)°$ X

S Xy=
i,

p
if)'y^x

aX","'jj..

i

SB GT&S 0558206



:•••* ^ ^ O - ^ n;: O ^ -- os "o - W -n; c v.- os e? nr o> -n v*

jp| g

I d" ri ■"; j -> insensitivity
i - , -'■ - -| i I'; j s . ! -1; '- ■'•

ffl/5 J) -
[ICO r-' •''

I 5 - - ' •mid net load

i

:

I «

B- S.242 1519 15 761 No

Environment 
all

Constrained mmm m

{MW Net °Tc
Load

SMS8jUKI$%

802 -1.275 MW

Condition)
rel

El Nido 336 42791 No

(S>Cd
i
O

[ «: -‘oi COH '<G0Rp
(S> Ii o
Lfi
Lfl
00
IOo
-J



I

<9

Fvo

fvo

8f;t) W
=H= fvO
*o
*0

1

-f

¥
*o

=H=
*o f

Jr-

■w =1

-o =H=
C)fvo VJO

"<

=fc o
*0*>1 o7

yv

i

SB GT&S 0558208



6“

00
flp •3? »»J III

)
00
3* o
4 I

)
<

13 A
'o

ff < © *FvofvEl ■ o

. «-•a *o Fvor 4
Fvo 4

a

-i£] FvoFvo £ =1 Vlx

>1 Ida
* 4 =tt> w

Id

Id Fvoi.m h-
mh "■u^_
■M

)
* 4"O

fj)
</) n i )

X»
Cr5^ dj

Jr-

■w -? drr>oL
id

*0 o¥
=H= C)

D1*0 =«:1 C\Jf.? 1*o *or o
0  1— f 4 ± O1
*0 C\Ji

<* idii CD O 44
MMX. J"“ ‘

>

I

:

SB GT&S 0558209



v ■* rlJ

s

%

^ %
«*»•»»*/

[
n

•O- TC'tCJllI.

:*/ subarea V

LE6EMD
O mmmtMmpmas 
m mmt-mmmmtmmfp-mmmai 
O «* *w tmmmmmm mmmivm mmm m notes; \
a **««* si«n«»
O wo kv tmmmmmim mmmnm 

» «# t mmmmmaim* substation
...:........ *»* *t+*t mas-**. Jt» WfWr*^u3Wi«A iKAVfe^rl

jg® §W ypff'S

tmm mes
. ny qq {JH|!5

— — <tM«ME.o ml colwsi *w*» some* mmms immmmmm turns

'•

4 N '
Ellis
subarea

(S>
Cd

I o v Cdifornio ISOH
Rp
(S>

i o
'J\
U\
00
ts>
o



1
ft

!t=
R

4

¥

Jft"

4——^

1v
ID

II
Vanillin. I,^

I
Rd

i v C)(/) vo
o ® /|v

V(/)(/) , tw
<3 =5 6
0 +Q •a

(0
<4 o
00

i

SB GT&S 0558211



- □ft
• • ++
4

C)
fto fto

ft oi
LO l IiTv33

i

SB GT&S 0558212



7 fi • i~*i'~W ft
2 7 ffl

«)ft Z. w i ' ^

nIlia

Msra Loma
West 500/230
Bank #1 (24- 
Hr rating) **

Chino-Mira Loma East
#3 230 kV tine + lira 
Loma West 500/230 kV
Bank #2

13.30012,961 339 YesOverall
LA

Basin Eagle Rock-
Sy Imar S 230 
kV line

Sytmar S-G 230 kV
hne i- Lugo-Oictorvite
500 kV line

10 404 339 10 743 Yes

Trajectory Serrano-VHIa
PK#1

Serrano-Lewis #1 /
Serrano~Yifa PK #27,529 7,797Western 268 ves

Barre-Ellis 230 kV line + 
SONGS - Santiago #1 
and #2 230 kV lines

tageEllis 472 59 531 Yes Co lapse

La Fresa- 
Hinson 230 kV La Fresa-Redordo s I

and =2 230 kV linesEl Nido 614 5 619 No
line

5/3-V— FJiu@> H^(f <ft •-[f -fl cT«ff|Htcf#*
r -

EC

oo
Cd

I
O

Californio ISOH
(S>

i o
U\
00
ts>
w



$
. h.=i Iv-

«2 a' ; - - i f2*

SSBMon-Area Contingency«#• D.G.S£k («•»)
Mira Loma 
West
500/230
bank #1 
(24-Hr
rating)**

Chino-Mira Loma 
East #3 23 0k¥ Nne + 
Mira Loma West 
500/230 kV bank '#2

12,567’ .5 1911,048 YesOverall
LA

Basin
Eagle Rock-
Syimar S
230 kV line

Syimar S - Gould 230
kV line + Lugo - 
Victorville 500 kV line

' 5 0 11,246 Yes9,72?
Environmentally

Constrained Serrano-
Vila PK #1

Serrano-Lewis #1 / 
Serrano-Villa PK #27,584Western 6.695 8§9 Yes

Barre-Elis 230kV 
Line + SONGS - 
Santiago #1 and #2 
230 kV lines

Voltage
CollapseElls Yes124 597

La Fresa-
Hinson 230
kV line

La Fresa-Redondo ~ 1 
and #2 230 kV linesEl Nido 91 585 No494

. :. 600 MW If L-Hr.
(S>
Cd

i
O

/ . ; .’oi : i;V 50H
(S>

I o
Wi

00
LG

4^



& t h ■ I-' v -*!◄<* i'-•
( j

O rf
4U U

SET HI BE

Chino-Mira Loma East 
#3 230 kV line ♦ Mira 
Lona WestE__. 230 kV
tank #2

Mira Lena
West 600/230
Bank #1 (24-
Hr rating) 

Eagle Rock- 
Sflmar S 230
k\-* I ne

12,659 "•71I > 12,930 YesOverall
LA urtr

Basin Sflmar S-Gooid 230kV
line + Lugo-VictorviHe 
500 kV line

‘0.739 271 1 LOW Yes

Base Serrano-Villa
PK #1

Serrano - Lewis #1 / 

Serrano - Villa PK =2Western 7.325 192 7 5*7 Yes
Barre-Ells 230kV Line +
SONGS-Santiago #1
and #2 2301¥ lines

Voltage
CollapseEilis 472 51 ’39 Yes

La Fresa-
Hinson 230 kV La Fresa-Redondo #1

and #2 230 kV lines568El Nido 544 94 No
a

T V cf| •-|f *&-• — - - •p
■ ■. 1

, ■. —|- %3> °/pffl/3 If 42 B *3 =»#-

(S>
Cd

i
O

Californio ISOH
(S>

I o
C/n
C/n
00
K>



f*j

Mira Loma Chino - Mira Loma 
East #3 230 kV line + 

Pira Loma West 
500/230 kV bank #2

West 500123012.677Overall bank #t (24-Hr 
rating i "LA

Basin Eaqie Rock-
Sylmar S 230 

kV Line

Sylinar S-Gould 230 
kV line + Lugo- 

Yictorville 5i0k¥ line
1*478 687 12 165 Ye?

Serrano-Vila
PK #1

Serra no-Lewis #11
Serrano-Vila PK #2Co.._:. Jned We,„..n 6 254 443 7,397 Yes

Barre - Ell-s 230 kV line
+ SONGS-?
and #2 230§c¥ lines

Voltage
Collapse495 61 556 ^©#tYesi

La r resa-
Hinson 230 kV La Fresa-Redondo #1

and #2 230 kV linesEl Nido 620589 31 No
line

** if 0 has 1 -Hr f ating < = uI )y

(S>
Cd

i
O

Cui.i’ornio ISOH
Rp
(S>

i o
U\
00
ts>
Os



r ivami .o ita

BARRE 66.0 #11 32
A.NA~E50G 15- o -'1 
LVVsS 69 0 -5T
ALAV^G 20.0 «8
H.JfO'l G 15,S =1 
ORCOGEN 13.* #1 
ELLIS *,§#P? 
JOHANNA 66.0

31 t

30
24
23
22
22

20#D6
SANTIAGO 66.0*10 17
C OASES 15.S =1
LITEHIPE §§.©#l© 
KTEGEN j3_s

IS
15

CEL AMO 66.0*09
BRIGEN 13.8 #1
LBEACH5G 13.S#i5

15
15
15

HAR?CR 230-0 -FI 15
HINSON
CARBGEN1 13.8 #1 
SERRFGEN 13.8 #D1 
--AGSGEN 13.8 #1

15-= «
15
15
15

UMHXH3EN2 13,8 #1 18
(S>
Cd

1
O

% ‘ 6.0 Wnigj'rS:H
Rp
(S>

1 o
U\
OO
ts>



tm: co I8 8
csTlynww

h*

I §s g*% 1**

-M
Q_

r j COQO
gfifi

m
CM CMi wo,

m %m4 O CMI*1***

ICM 4=

if>
Orift 1COM #%] O

m. 00
Y*** CO00

o00yj\ al
#*■

m h-s 00—MSI*
«N oJM

K- §05 CL)uo
5? CM 1Mo 00CM.■«* •I*

csf00I
T

4 i o8 CD
CO

m.o CM{Hu*
m

Md 05st I CO C)CO 00 iS)mN»m:
!#•*

h-
© JV

CO o
1I 1yv #**

1 QI5 Jb-wz OCD CD§ i

SB GT&S 0558218



I
(

^JJf
SS«3?f

4**
#;c- sr:«r%EV

\ \
N %V \

CO
Cd

i o
H
Rp
(S>

i o
'J\
U\
00
ts>
VO



I
.

«■

•3fc
w4

tfc
-K3-

*

<—>
/|v

K ^

«.: 'T
tv
^3

■»

i
^o

»-

V C)(/)
o ® /|v(/)(/) . c/) c o oa

0 +Q
^3 ■o

(0
<ovl 00

i

SB GT&S 0558220



*o

I
-S)

Fvooi
LO LOTv

I

SB GT&S 0558221



J 1 1 ■' OI<8" p •) W Z. w Iiitr
f' i hCUPI_2 o I Jt 1

as ic* pi** o

Overall Remaining 

Sytmar-Pardee 
230 kV s

Sytmar-Pardee #1 and
#2 + Pastoria
Generation

Big 2,367 4 2 37* NoCreek
Ventura

Pardee- Moorpark #1 
230k V + Pardee-
Moorpark #2 and = 3 2 30 
kV lines

1 igeMoorpark 735 0 735 YesT rajectory i ipse

Vestal-Rector 
#t or #2 line

Vestal-Rector #1 or #2Rector 653 0 653 No line + Eastwood gen
Magynden- 

Vesta! 230 kV 
#1 or #2 line

Magunden-Vestal 230
kV or line +Vestel 786 0 786 No
Eastwood gen

(S>
Cd

i
O

‘1 «: -GiGOH
(S>

I o
GO
GO
00
to
toto



$ . h.=i Iv-

Existing
OTC
Units Constraint Contingencf

Antelope 500/230 fcY 
Bank #1 or #2 +
Magundert-Omar 230
IV line {and the 
associated
generation) 
Fardee-Moorparic #1
230IV + Fardee- 
Moorparic #2 and #3
230 §c¥ lines

Antelope 
500/230 kY 
ban! #1 or

Overall
Big 2 6342,185 4 19 NoCreek

Ventura #2

Voltage
CollapseEnvironmentally

constrained
Moorpark 502 140 642115? Yes

Vestal - 
Rector #1
or #2 line

Vestal - Rector #1 or
#2 He - EastwoodRector 613489 129 No
ii!21

Magunden-
Vestal 230 
IV #1 or 
#2 line

Magunden-Vestal 230
l¥ #1 or #2 line +
Eastwood gen

v estai 677 158 835 No

(S>
Cd

i
O

Cul.fornia ISOH
(S>

i o

00
K>
K>



Existing
©¥€
Units Constraint Contingency■Pi : * pr

Antelope 50(V230kV 

i: a rile #1 or #2 +
ktogunden- Omar 230 *2
line (and tie associated
generation)
Pardee-Moorpark #t 

2301V + Pardee- 
Moorpark #2 and #3 230 

kV lines

Overall Antelope 
5001230 kV
Bank »* or #2

Big 2,377 r 2,7S4 NoCreek
Ventura

\ 'age
t, .ipse63? 651 \esMoorpark 14Base

Vestal-Rector
#1 or #2 line

Vestal-Rector #1 or #2
line + Eastwood gen 

Magunden-Vestal 230 kV
#1 or #2 line + Eastwood

§00Rector 584 :6 No

Magyodeo- 
Vesta! 230 kV 

#t or #2 line
755 O 773 NoVestal

gen

(S>
Cd

i
O

*' «: -‘oi 50H

(S>
i o
U\
00
ts)
ts)



$■

r-*rej* 2*i rnr

fflJi

ids SB

Antelope 500/230 KV
bank #1 or #2 +
Uagundeo-Omaf 230k¥ 

line iand the associated
generation)__________

Overall Antelope 
500/230 kV 
Bank #1 or #2

Big 2,558 95 2,653 NoCreek
Ventura

Pardee-Moorpark #1 230
kV + Fardee-Moorpark
#2 and #3 230 kV lines

.tage6731803Moorpark 632 41 YesTime Collapse

Vestal-Rector
#1 or #2 line

Vestal-Rector #1 or #2 

line + Eastwood gen
Magunden-Vestal 230kV 
#1 or 
gen

Rector 555 57318 No

Magunden- 
Vestal 230 kV 
#1 or #2 line

785 21 No line + EastwoodVestal S 4t'itr£.

oo
Cd

I
O I «: -to: 50H

(S>
i o
U\
00
ts)
ts)



11

f

0“
"T"

00t>

1

4
to—CM t
-r i:—

to— tf tLT
-r i:—

i:—

r'XD

i
T

£
4

8 f
O ¥"' i:—
o

03 d)

. rl"*M i 5
C)

: 3(II
o...f

1I 3:.)
• *'0yv

cm ; OO o

i

SB GT&S 0558226



!flQ+

IA■ 9mm ■ k ■ M

, m
4

ME

ENERGY ACTION PLAN II

IMPLEMENTATION ROADMAP 

FOR ENERGY POLICIES

October 2005

SB GT&S 0558227



ffiffid.<3 ~ •’ j/KA

In 2003, the three key energy agencies in California..the California Energy Commission
the California Power Authority (CPA), and the California Public Utilities Commission (CPUC) 
came together in a spirit of unprecedented cooperation to adopt an “Energy Action Plan” (EAP) 
that listed joint goals for California’s energy future and set forth a commitment to achieve these 
goals through specific actions.

i

C

iin

the
item

agencies with energy-related responsibilities.

complete or, 
iP II is intended to look 
o refine and strengthen 
>n the progress of the

1 EAP 1 can be viewed at the CPIJC’s website at
<hllp://www.cpuc.ea.gov/PUBI.I SHED/REPORT/28715.htm> or at the CEC’s website at
<http://www.cncrgy.ca.gov/eticrgy action plan/2003-05.08 ACTION PLAN.PDF>.

The Consumer Power and Conservation Financing Authority was a co.agency in EAP I. Funding for the
agency was eliminated in SB 1113 (Chesbro) Chapter 208, the 2004-2005 budget. No additional funding 
is proposed in the Governor’s 2005.2006 budget.

■’ Governor Schwarzenegger’s “Review' of Major Integrated Energy Policy Report Recommendations” in 
Iris August 23, 2005, letter to Senator Don Pcrata, President pro tempore of the California State Senate.
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The State will achieve these goals by taking specific and measurable actions throughout 
California’s energy sector. To do this we have expanded the scope of the EAP. The fuels used 
in the transportation of California’s goods and population constitute a third energy sector, in 
addition to electricity and natural gas. We have incorporated into EAP II specific actions 
reflecting the importance of transportation fuels to California’s economy and the need to mitigate 
the environmental impacts caused by their use. :her expands the scope of the original
EAP to describe research, development and demonstration activities that are critical to realizing 
our energy goals. In addition, EA Alights the importance of taking actions in the near 
term to mitigate California’s contributions to climate change from the electricity, natural gas and 
transportation sectors.

EAP II continues the strong support for the loading order..endorsed by Governor
Schwarzenegger..that describes the priority sequence for actions to address increasing energy
needs. The loading order identifies energy efficiency and demand response as the State’s 
preferred means of meeting growing energy needs. After cost-effective efficiency and demand 
response, we rely on renewable sources of power and distributed generation, such as combined 
heat and power applications. To the extent efficiency, demand response, renewable resources, 
and distributed generation are unable to satisfy increasing energy and capacity needs, we support 
clean and efficient fossil-fired generation. Concurrently, the bulk electricity transmission grid 
and distribution facility infrastructure must be improved to support growing demand centers and 
the interconnection of new generation, both on the utility and customer side of the meter.

o

l

environmental impacts of energy use.

T is intended as an implementation roadmap for the entire State. While some of the
electricity and natural gas actions are described in the context of the investor-owned utilities, in 
general they should be seen as applying equally to all load serving entities, such as customer- 
owned utilities and energy service providers.
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II be to prepare a workplan that ascribes 
, determines the specific roles that will be played 
sores the agencies’ prompt attention.

1. Energy Efficiency

As stated in and reiterated here, cost effective energy efficiency is the resource of first
choice for meeting California’s energy needs. Energy efficiency is the least cost, most reliable, 
and most cnvironmentally-sensitive resource, and minimizes our contribution to climate change. 
California’s energy efficiency programs are the most successful in the nation and we want to 
continue to build upon those successes.

California’s Investment
in C/jurgy ffifilcjmjcy
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For the past 30 years, while per capita electricity consumption in the US has increased by nearly 
50 percent, California electricity use per capita has been approximately fiat. This achievement is 
the result of continued progress in cost-effective building anti appliance standards and ongoing 
enhancements to efficiency programs implemented by investor-owned utilitic s),
customer-owned utilities, and other entities. Since the mid-1970s, California has regularly 
increased the energy efficiency requirements for new appliances sold and new buildings 
constructed here. In addition, in a creative and precedent-setting move, the CPUC in the 1930s 
de-eoupled the utilities’ financial results from their direct energy sales, facilitating utility support 
for efficiency programs. These efforts have reduced peak capacity needs by more than 12,000 
MW and continue to save about 40,000 GWh per year of electricity. Most recently, in
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I.lowcvcr, to achieve the full energy efficiency potential that exists in California, we must
continue to ratchet up our efforts. We need to focus not only on developing and supporting 
programs, but also on increasing public outreach and education; promoting research, 
development, and demonstration; and improving the evaluation, measurement, and verification 
of efficiency programs.

IONS:
i.® Kequire that all cost-effective energy efficiency is integrated into utilities’ 

resource plans on an equal basis with supply-side resource options.
ulopt 2006-2008 energy efficiency program portfolios and funding by late 

2005. "
■xpand efforts to improve public awareness and adoption of energy efficiency 

measures.
iotc a balanced portfolio of baseload energy, demand, and peak demand 

reductions to obtain both reliability and long-term resource benefits of energy 
efficiency for both electricity and natural gas.

Integrate demand response programs with energy efficiency programs. 
Implement actions outlined in the Governor’s Green Buildings Action Plan 
to improve building performance and reduce grid-based electrical energy 
purchases in all State and commercial buildings by 20 percent by 2015.4
Work with customer-owned utilities in the implementation of all cost- 
effective energy efficiency programs so that they treat energy efficiency 
savings as a resource and help California reach its goal of a reduction in per 
capita electricity use.
Adopt new appliance standards by 2006, supplementing those adopted in 
December 2004.
Adopt new building standards for implementation in 2008 that include, 
among other measures, cost effective demand response technologies and 
integrated photovoltaic systems.
Increase the availability of State-sponsored low-interest loans for energy 
efficiency and clean distributed generation projects.
Improve energy efficiency programs for low income, non-English speaking, 
and other hard-to-reach communities.

5 •
6.»

7 •

8 •

9 •

10*

1 !.•

' See Executive Order S.20.04, dated December 14, 2004, at
<http:Awww.dot.ea.gov/hq/energv/ExecOrderS-20-04.htiTP-.
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12 •
t

13 •
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14. * Identify opportunities and support programs to reduce cleetri nand
related to the water supply system during peak hours and opportunities to 
reduce the energy needed to operate water conveyance and treatment 
systems.

15. * Adopt a report on improving efficiency in existing buildings, as required by
Assern 549, and pursue legislation and regulations to implement its
recorn m endation s.
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2.

California is in the process of transforming its electric utility distribution network from a system 
using 1960s era technology to an intelligent, integrated network enabled by modern information 
and control system technologies. This transformation can decrease the costs of operating and 
maintaining the electrical system, while also providing customers with accurate information on 
energy use, time of use, and cost. With the implementation of well-designed dynamic pricing 
tariffs and demand response programs for all customer classes, California can lower consumer 
costs and increase electricity system reliability. To achieve this transformation, state agencies 
will ensure that appropriate, cost-effective technologies arc chosen, emphasize public education 
regarding the benefits of such technologies, and develop tariffs and programs that result in cost- 
effective savings and inducements for customers to achieve those savings.

IONS:
l .• Issue decisions on the proposals for statewide installation of advanced 

metering infrastructure for all small commercial and residential IGIJ 
customers by mid-2006 and expedite adoption of concomitant tariffs for any 
approved meter deployment,

xpedite decisions on dynamic pricing tariffs to allow increased participation 
for summer 2006 for customers with installed advanced metering systems and
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encourage load shifting that does not result in increases in overall 
consumption.

3 •

4.*

programs.

te standardized measurement and evaluation mechanisms to ensure that 
demand response savings are verifiable.

ide that the utilities’ demand response investment opportunities offer 
returns commensurate with investments in traditional plant.

!• Integrate demand response into retail sellers’ electricity resource procurement 
efforts so that these programs are considered equally with supply options.

ide customer access to their energy use information and allow 
participation in demand response programs, regardless of retail provider.

valuatc and, if appropriate, incorporate demand response technologies such 
as programmable communicating thermostats into the 2008 building 
standards.

10. -incorporate demand response appropriately and consistently into the planning 
protocols of the CPUC, the CEC, and the CAISO.

11. Cncourage the integration of demand response programs into a capacity 
market or other mechanisms.

12. Coordinate IOU demand-response programs with customer-owned utility 
demand-response efforts to provide a comprehensive, statewide contribution 
to California’s resource adequacy portfolio.
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3. Renewables

California can reduce its greenhouse gas emissions, moderate its increasing dependence on 
natural gas, and mitigate the associated risks of electricity price volatility by aggressively 
developing renewable energy resources to meet the Renewables Portfolio Standard (RPS) 
requirements. As originally established, the RPS requires 20 percent of electricity sales to come 
from renewable sources by 2017. In the first EAP, we set a goal of accelerating the 20 percent 
target from 1 We are now identifying the steps necessary to achieve that target, as
well as higher goals beyond 2010, such as Governor Schwarzenegger’s proposed goal of 
33 percent of electricity sales by 2020. To reach these goals, we must streamline and make 
transparent all of our approval processes, provide funding for renewable resources that reflects 
these policy priorities, and establish the necessary infrastructure for delivery of power from new 
renewable projects. We intend that our increasing reliance on renewable resources within 
California and from the western region will help mitigate energy Impacts on climate change and 
the environment. We expect that all California load serving entities will contribute to these 
goals.

e initial IOU RPS solicitations and 
•ovc agreements for any necessary

1 •

citations for 2005 and the next three 
he accelerated RPS goal of 20 percent

2 .•

renewables by 2010.
onsider improvements to the renewables solicitation process.

nsurc that operations protocols and tariffs do not discriminate against renewable 
resources and study the effects of increasing penetration of renewable resources 
on the reliable operation of the electricity grid.

valuatc and develop implementation paths for achieving renewable resource 
goals beyond 2010, including 33 percent renewables by 2020, in light of cost- 
benefit and risk analysis, for all load serving entities.

Tonitor and support existing renewable resources, including facilitating re­
powering projects and addressing contract renewals in a timely fashion.

!• Ensure new transmission lines are built to access renewable resources through a 
comprehensive, integrated transmission planning process, including the creation 
of state-led study groups to examine tapping particular resource regions.

nplcment a cost-cffectivc program to achieve the 3,000 MW goal of the
Governor’s “Million Solar Roofs” initiative;'

’ View the Governor’s press release at
<http://www.govemor.ca.gov/statc/govsite/gov.html di spl ay .j sp? sCat.ritle=Press%20Release&sFilePath:
/govsite/spotlight/augustdO.update.htmi>.
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nplcmcnt RPS standards for energy service providers and community choice 
aggregators so that all load serving entities are contributing proportionally to 
California’s renewable goals.

KfCfork with customcr-owncd utilities in the development of their renewable plans 
and incorporate their results into a comprehensive statewide RPS review.

11. Complete the Western Renewable Generation Information System to accurately 
account for renewable generation through an electronic certificate tracking 
system.

12. "Implement a renewable energy certificates trading system for meeting RPS goals.
D.Cssist local permitting agencies in implementing methods of mitigating the avian 

impacts of wind energy generation.
14."Develop and implement forestry, agriculture, and waste management policies to 

encourage the generation of electricity from landfills, biomass and biogas.

“ther es1.

15. (!) 0 Projection^ ^ ^
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' incorporating higher loading order resources, encourage the 
development of cost-effcctivc, highly-cfficient, and cnvironmcntally-sound
supply resources to provide reliability and consistency with the State’s energy 
priorities.

-stablish appropriate incentives for the development and operation of new 
generation to replace the least efficient and least environmentally sound of 
California’s aging power plants.

evaluate the potential for California’s access to clean coal energy resources 
and recommend a California clean coal policy in the 2005 IEPR.

fan age California’s aging electricity infrastructure to coordinate maintenance 
and outages and to provide orderly retirements.

1 • Adopt a long-term policy for existing and new qualifying facility resources, 
including better integration of these resources into CAI80 tariffs and
deliverabi 1 ity standards.

lotc adequate investment in the utility distribution system, with an 
emphasis on translating those expenditures into higher levels of reliability.
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9 •
billed

gencration proj ects.
10.Chc CEC supports legislation to consolidate the permitting process for all new 

bulk transmission lines within the CEC, while the CPUC believes existing 
permitting authority should remain in place. Irrespective of the status of 
legislative efforts, the two Commissions agree to continue to work together to 
improve the transmission planning and permitting processes under existing 
authorities.

11.-"Improve the State’s transmission line planning and permitting processes by 
integrating the CAlSO’s transmission planning and modeling capabilities, the 

Dwer plant licensing, environmental and planning expertise, and the 
CPUC’s ratemaking function and by ensuring that the processes are adaptable, 
flexible and representative of broad stakeholder input.

12

used to evaluate transmission lines.
13 I

14.Coordinate the state’s transmission planning process with regional efforts in 
the interconnected western states and identify and recommend means to 
increase California’s participation in the broader western regional energy 
planning efforts.

15 t

16

ular

ion
projects.

5.

To promote dependable, affordable, cnvironmentally-responsiblc wholesale and retail markets, 
the agencies must foster sound market rules, increase regulatory certainty, and improve 
coordination with the rest of the West’s electrical system. These goals are not possible without 
working closely with the CAISO, which plays the fundamental role of operating most of
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California’s electricity grid and its critical energy markets. The agencies will continue to 
cooperate with and assist the CAISO in its core missions.

Californians pay some of the highest utility rates in the nation and the State must take action to 
decrease overall retail energy bills and to reform rate structures while providing consumers tools 
to manage their energy usage. The agencies will work to reduce total retail energy bills by 
supporting programs for energy efficiency, demand response, and self-generation; ensuring that 
utilities’ supply portfolios promote the delivery of energy at the least cost; and increasing 
education and outreach about energy usage. Partnering with private industry, the State will also 
identify, assess, and, where appropriate, implement actions, such as the development of capacity 
markets, to enhance reliability, and promote investment in energy infrastructure serving 
California.

K
1 .• Restructure the I01J rate-making process to reduce the number of

proceedings, create more transparency in consumer electricity rates, adopt 
rates based on clear cost-causation principles, and identify steps to reduce 
electricity costs.

ternpletc and refine, as necessary, the current IOU electricity procurement 
process to provide that it is competitive, transparent, fair, proceeds in a timely 
fashion, and achieves California’s resource adequacy requirements.

'ornplete and implement, by February 2007, the € A ISO’s Market Redesign 
ai rnology Upgrade to reform California’s wholesale electricity market 
and to ensure adequate market power mitigation to protect California 
consumers.

iotc the continued viability and efficient operation of the existing direct 
access market for retail electricity supply.

tevelop rules to promote an effective core/non-corc retail market structure, 
including mechanisms to guard against cost-shifting, preserve reliability, 
pursue energy efficiency goals, achieve RPS goals, and maintain the loading 
order for all load serving entities.

tevelop capacity markets, with tradable capacity rights and obligations, to 
create appropriate incentives and flexibility for power plant development and 
utility procurement.

in

1
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pipeline and storage capacity, and diversify supply sources to include liquefied natural gas

K
1 .• Adopt additional natural gas and electric efficiency programs and standards to 

reduce the reliance on natural gas for various end uses. •
.stablish a program to encourage solar hot water heating to reduce the 

reliance on natural gas for water heating.*
ide that the natural gas delivery and storage system is sufficient to meet 

California’s peak demand needs.
■neourage the development of additional in-state natural gas storage to 

enhance reliability and mitigate price volatility.
'ontinue the State’s LNG Interagency Permitting Working Group and 

develop a process to facilitate the prompt and environmentally-scnsitive 
evaluation and siting of needed I.NG facilities.

stablish standards for the timing of and payment for new transmission and 
storage capacity additions and for access to natural gas transmission systems.

!• Evaluate the appropriateness of current rules for natural gas quality.* 

ide ongoing assessments of global natural gas markets.*

7.

The fuels used in the transportation of California’s goods and population constitute a third 'facet 
of our energy sector, in addition to electricity and natural gas. Today, California’s gasoline and 
diesel markets are characterized by increasing demands, tight supplies, and volatile and record 
high prices. California imports more than half of its crude oil and over 15 percent of its refined 
products and its dependence on this increasingly expensive energy resource continues to grow. 
Moreover, fossil fuel-based transportation of products and people is a major contributor of 
carbon dioxide, the principal catalyst to climate change. While we must ensure sufficient and 
economic supplies of gasoline and diesel to sustain California’s economic vitality, we also must 
take steps to build an efficient, multi-fuel transportation market to serve the future needs of its 
citizens. Governor Schwarzenegger has tasked the Energy Commission to take the lead in 
crafting, by March 31,2006, a workable long-term plan to achieve significant reductions in 
gasoline and diesel use and increase the use of alternative fuels so that California is working 
toward a set of realistic, achievable objectives with identifiable and measurable milestones. It is 
expected that the plan will include actions to be undertaken by state agencies.

IONS
by March 31,2006 a long term transportation fuels plan to increase 
of alternative fuels, increase vehicle efficiency, increase the use of
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mass transit, reduce dependence on petroleum fuels, and improve land use 
planning.

icrcase coordination of petroleum infrastructure permitting among state, 
local, and regional agencies, including developing guiding principles for 
approval of new petroleum facilities.

’ontinuc to work with other states and stakeholders to convince the federal 
government to double the Corporate Average Fi I ■ -norny 
standards.

fork in conjunction with Cal EPA to implement the California Hydrogen 
way Blueprint.

icrcase the use of high-efficiency, fuel flexible vehicles, and dedicated non­
petroleum-fueled vehicles in the state’s fleet of passenger cars and light-duty 
trucks. Increase the use of non-petroleum fuels in the state’s fleet of medium- 
and heavy-duty on-road and off-road vehicles.

lomplcte testing to evaluate tire rolling resistance and fuel economy 
potential, establish standards, and implement a voluntary reporting program. 
Consider a rulemaking for mandatory reporting in the event voluntary 
compliance is inadequate.

7 •

et our

lat
d
for

aency,
anu mitigate environmental impacts.

D&D projects on energy efficiency technologies into energy 
■Is and standards.

;ate and prioritize R.D&D funding for energy efficiency and demand 
response, including new communication and control technologies, planning 
models, end-use technologies, and validation methodologies.

..... v
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3&D funding with public policy goals for new renewable 
technologies and greenhouse gas mitigation technologies, including 
efficiency, renewable generation technologies, and energy storage.

i public purpose funded natural gas RD&D to reflect supply policies 
affecting biogas and syngas; to improve long-term storage reservoir 
management, safety and efficiency; and to ensure high quality natural gas.

upport RD&D to improve the efficiency of petroleum-fueled vehicles and to 
reduce the cost and promote the availability of non-petroleum fuels.

upport clean coal technology research and development, and continue to 
develop methods for capturing and storing significant amounts of C02, either 
as an integral part of the energy conversion process or in pairing with external 

sequestration.
!• Encourage the development of cost-effective dry-cooling technologies and 

reduce oncc-through cooling practices to minimize the impact of new 
generation on California’s water resources.

i RD&D funding with public policy goals for transmission technology 
development to maximize efficient use of the bulk electricity grid.

upport and the Interagency Working Group in developing an integrated and 
comprehensive state policy on biomass that encompasses electricity, natural 
gas and transportation fuel substitution potential, and encourage the 
participation of the Biomass Collaborative.

re Order S-3-05 on June 1,2005, clearly establishing 
: to the fight against climate change. The Executive 
mission reduction targets that call for a reduction of 
1990 levels by 2020; and to 80 percent below 1990 

directs C 1 1 lead a multi-agency Climate
impacts of climate change on California and to 
d mitigation and adaptation plans for the State.

Joining Cal EPA on the Climate Action Team are high-level representatives from the Business, 
Transportation j using Agency, CPUC, CEC, Department of Food and Agriculture, and 
Resources Agency. The Team is responsible for developing a plan to achieve the Governor’s

lissions targets by implementing state agency programs that reduce or avoid greenhouse 
gas emissions. The Climate Action Team has established subgroups specifically to evaluate 
options for a statewide “cap-and-trade” program and adaptation and mitigation scenarios.
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1

1 .• Implement the motor vehicle greenhouse gas regulations.

"nplerncnt all strategies identified by the Climate Action Team as needed to 
meet the Governor’s ission reduction goals, including
recommendations developed as part of the 2005 IEPR.

ennially
necting the

3 •

.eport to the Governor on the findings of the Climate Action Team subgroup 
on cap and trade options for the State.

’onsider 2010, 2020, and 205 f! Suction targets for retail sellers of 
electricity to contribute to meeting the Governoi nission reduction
targets.

dinate with the Climate Action Team on the regulatory proceeding that is 
considering establishment of a cap and trade program for lOUs.

!• Ensure that energy supplies serving California, from any source, are consistent 
with the Governor’s climate change goals.
I .equire reportiri ■ .......... issions as a condition of state licensing of new
electric generating facilities.

anticipate in public outreach efforts to educate the public and businesses in 
California on climate change impacts and actions to mitigate emissions and 
encourage stakeholder participation in the development of programs to meet 
California’s climate change goals.

10.Cncouragc all participants in the electricity, natural gas, and transportation 
fuels industries, as well as other regulated industries, to participate in the 
California Climate Action Registry and to improve reporter 
emissions.

11 ."Identify western state policies and strategies to achieve production of 
30,000 MW of clean energy across the west by 2015, consistent with the 
Western Governors’ Association Clean and Diversified Energy Advisory 
Committee and West Coast Climate Initiative goals.6

6 See WGA Policy Resolution 04-14, June 22, 2004, at http://www.wcstgov.org/wga/po1icy/04/c1ean- 
enerev.pdf and WGA’s Clean and Diversified Energy initiative webpage at 
<http://www.westgov.org/wga/initiatives/cdeac/index.htm>. Also see
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12.identify methodologies to quantify the expected costs and benefits of climate 
change policies.

13.Continue research performed by the California Climate Change Center in 
evaluating the economic and ecological consequences of climate change and 
adaptation and mitigation strategics to preserve and improve quality of life.

<http://www.climatechange.ca.gov/westcoast/indcx.html> for information on the West Coast Governors’ 
Initiative.
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sents a source of EE potential that has not been previously 
study and accounts for approximately 4% of statewide IOU

»•

cie technical support and advocacy for the adoption 
Title 20 & 24 building codes and federal appliance 

standards, i ne iuus receive credit toward their goals for the C&S savings that can be attributed 
to their code related program activities.

Navigant Consulting, Inc/s (Navigant's), approach to the 2011 potential study builds upon the standard
bottom-up modeling methodology that has been used in many states and is consistent with the CPLJC's
past goal-setting approach. The bottom up methodology identifies all energy efficiency measures..
possible changes that can be made to a building, equipment or process that could saving energy..and
calculates the total possible energy savings available above the baseline. The baseline is established by 
the maximum energy use permitted by building code or appliance standards.

Consistent with the 2008 potential study, the 2011 potential study provides forecasts energy efficiency 
potential based on three levels of screens, as illustrated in Figure 1 below.

1 .• Technical Potential Analysis: Technical potential is defined as the amount of energy savings that 
would be possible if all technically applicable and feasible opportunities to improve energy 
efficiency were taken, including retrofit measures, replace-on-burnout measures, and new 
construed on measu res6.

2. * Economic Potential Analysis: Using the results of the technical potential analysis, the economic
potential is calculated as the total energy efficiency potential available when limited to only cost- 
effective measures7. All components of economic potential are a subset of technical potential8.

3. » Market Potential Analysis: The final output of the potential study is a market potential analysis
which is defined as the energy efficiency savings that could be expected to occur in response to 
specific levels of program funding and customer participation based on assumptions about 
market influences and barriers. All components of market potential are a subset of economic 
potential. Some studies also refer to this as "Maximum Achievable Potential"9.

»•

6 For reference, technical potential typically ranges between 15 to 25% of annual sales depending on the market 
sector and market baseline conditions.
7 As discussed in Section 3.6, the default cost effectiveness threshold for economic potential is that a measure must a 
total resource cost test value of 0.80 or greater.
8 For reference, economic potential typically ranges between 13% to 23% of annual market sector sales depending on 
the amount of technical potential available, the cost test used to screen for economic feasibility, the value of avoided 
energy costs to an energy provider and the cost of energy to consumers.
9 For reference, incremental annual market potential typically ranges between 0.5% to 2.5% of annual market sector 
sales depending on the amount of economic potential and customer acceptance and barriers to implementing FT 
measures and initiatives.

2011 California Statewide IOU Potential Study Executive Summary 
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Incremental 
Market Potential
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!!ft* 162 156 152 143 142 158 153

1.422 1.427 1.464 1,480 1.482 1.493 1,484

100 100 101 97 100 107114 99

149 144 148 147 146 147 141 129

I ft*:■ 36 33 31 99 28 33 31 25

300 277 279 278 272 279 272

21.0 20.3 20.0 21.1 21.0 21.5 22.5 26.9

25,
□ : ffi J l-st

24.0 22.3 21.4 21.0 20.9 21.3 21.8

■0 2.2 2.1 2.2 2.4 2.7 3.1 3.3 4.8
IK

47.2 44.8 43.5 44.5 44.6 45.9 47.6

The fol 
Figure

31*5 have played a key role in the changes in energy efficiency potential shown in
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1. ■ 2006-2008
istments to
i Section 4.

2. af new Title 24 Codes and Federal appliance 
sures that were previously components of the 
hey become the baseline, reducing the 
*ved by traditional utiIity-incentive-driven

;ed in Section 4.7.

ygies become technically and 
economic, and market potential.

,™,- TI, -■■1 ,-"i i ■■ f -"S. -vr* A I "1. v< T"l <- * -"I •'■"I K t«s\.

3.

4. e potential for usage-based 
c been included in potential estimates and the 
ressed in Section 4.5.

tion 9 of the study includes an estimate of 
agricultural sector. Potential in the agricultural 

nrvice territory market potential.

5.

.......... !_ ... . „ i 4 ('}/ ... £ IhTT I ...

8. has found a significant decline in 
ifurn, which is further addressed

7. idy was developed by Itron using 
coach, there are variations on

n The ASSIST model was developed by Regional Hconomic Research, Inc. (RKR). RHR was acquired by Itron in 
2003. California iSnergy Fificiency Potential Study, Submitted to Pacific Gas & Plectric Company, Submitted by:
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technical demand potential over the entire forecast. Cumulative market demand potential follows the 
trend of the energy potential for cumulative market, increasing from 1,500 MW in 2010 to just over 3,000 
MW in 2024.

Figure 61, SCE Total Gross Technical, Economic, and Cumulative Market Demand Potential for 2010­
2024 (MW)
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Figure 62 presents the incremental market potential for SCE (in GW'h) for 2010 to 2024. The market 
potential follows a trend of gradual decline from 2010 (approximately 1,450 GWh) to 2024
(approximately BOO GWh), with a slight bump in 2014.2016 as emerging tech oologies start to have a
significant impact. The increase in savings potential in 2018 for HI Ms, is due to increase in commercial 
indoor lighting potential. This is explained in the text accompanying Figure 38, Section 7.2.1.

Figure 62. SCE Total Gross Incremental Market Potential for 2010-2024 (GWh)
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1 ,1 'On A http://www.ebudaet.ca.'

2 SP26 and NP26 refer to geographic zones south and north of transmission Path 26 in the ISO control 
area, respectively. Path 26 is composed of three 500 kV transmission lines that cross the service 
territory boundaries between SCE and PG&E. The NP26 zone represents the entire PG&E service 
territory. The SP26 zone represents the service territories of SCE and SDG&E.
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Figure 1 shows that the 2012 forecast indicates ISO operating reserve margin since 2005; 
under the normal scenario, followed a gradual decline since 2009 and increased in 2012,

Probabilities of 3% or I
1.2

■ ISO
■ SF26
■ NP26

1o'o

S 0.8
3O
O <0.6

1 M
2 0.2

JS

4

1CL

10
2010 2012

Year
Notes:
’"‘''Generator ratings from 2012 RA NQC process 
"'■Demand Responseand InterruptibleLoad Fully Utilized 
■“'System & Zonal are non-coincident 
"Ivioderatelmports

Figure 2 shows that the probabilities of triggering 3% firm load shedding threshold have 
increased since 2009 for ISO, SP26 and NP28, but it dropped significantly in 2012 because 
of generation additions outpacing projected peak demand growth due to the continuing 
economic downturn.3 The load forecs

intended for use in resource planning decisions.
i are not
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Table 1

Planning Reserve Margins

s
Z‘+,u68‘"1" O , UU I

(452) (452)
928 240 888

(1,137)
10,000

(287)
10,000

(870)
2,100Net Interchange(Moderate)

Total Net Supply (MW)
DR & InterruptiblePrograms 
"........ 1 '■* ... '"mmerTemperature)

59,204
2,298

48,352

33,588 27,718
1,721

27,39 9 20,702
578

I

32,7% 28,9% 38,7%

Table 2

(452) (452) 0
328 240 888

(1,137) 
(4,89 8) 
10,000

(287)
(2,033)
10,000

(870)
(2,877)
2,100

'ansmissiort)6

54,508
2,298

48,352

31,555 
1,721 

27,39 9

25,039
578

srature)9 20,702
L5% 21.5% 23.7%

; Margin = (Total Net Supply + Demand Response + Interruptible) / Demand -1 
Existing Generation + I.ligh Probability Generation Additions - Retirements + Net
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ig Reserve Margins

l

\

(452)
240 686itions

(1,137)

ieration& Transmission) (6,844)
8,600

(267)
(3,872)
8,800

(870) 
(3,616) 
1,400

50,960 
2,296 

48,744 ; 29,414

28,515
1,721

23,401
576ns

rTemperature)
9.3% 2.8%

manual.

!
;

11 http://www.water.ca.gov/news/newsreleases/2012/022812snow.pdf
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Executive summary

outcome is a dynamic scenario 
which is ambitious albeit 
theoretically compelling, and 
in our view a necessary goal 
for Europe. In this scenario, 
our calculations show that DR 
alone achieves 25-50% of the 
EU’s 2020 targets concerning 
energy savings and C02 
emission reductions, as well as 
pre-empting the need for the 
equivalent of 150 medium size 
thermal plants in EU-15.

ffiE50bn in avoided 
investment relating to peak 
generation capacity and T&D 
which is equivalent cost of 
150 medium sized gas power 
plants;

ffiE25bn annual savings in 
electricity bills for 
customers. Using the 2006 
electricity rates, this would 
pay for Finland’s 5 million 
residential customers’ 
electricity annual 
consumption3.

The price for electricity in 
Europe is expected to continue 
rising rapidly as member states 
commit to replacing cheap and 
C02 intensive fossil fuel 
generation with low emissions 
or renewable alternatives, and 
as prices for fuel continue to 
increase. Peak pricing is 
especially serious as peak 
demand reaches even higher 
levels. The competitiveness of 
European industries is thus in 
danger, and further predicted 
increases of peak demand will 
be a strain on the economy as 
well as increasing the risk of 
power blackouts.

Key findings
We conclude that by 2020, DR 
will in our Dynamic Scenario 
facilitate:

In addition to these benefits, it 
is further acknowledged in the 
dynamic scenario that 
DR related measures represent 
a major opportunity for the 
energy industry to mitigate 
some of the relative 
unpredictability of renewable 
energy, through effective 
demand side measures. This in 
turn will reduce the need for 
investment in compensatory 
schedulable energy sources, 
typically fossil fuel generation.

To invest in more capacity 
would be an expensive solution 
to the above challenges, both 
for utilities and consumers, 
requiring heavy expenditure on 
power generation capabilities, 
which will most likely be used 
only a few hours per year. To 
invest in Demand Response 
(DR) to curb peak load 
requirements and overall load 
consumption, would on the 
other hand present a more 
proactive and constructive 
solution.

f®02 TWh of annual energy 
savings: which can be 
translated to the combined 
annual residential 
consumption of Germany 
(140 TWh) and Spain (61 
TWh)1, or the electricity 
needed to run all kitchen 
appliances plus washing 
machines in EU-152 for one 
year;

MOO million tons of C02 
emission reductions 
annually - 50% of the 
reduction target in the 3x20 
directive devoted to Utilities;

We conclude however in this 
study that our dynamic 
scenario is a major challenge, 
and that the results are 
unfortunately unlikely to be 
achieved with current 
commitment by the member 
states and the energy industry.

Capgemini, VaasaETT and 
Enerdata have partnered to 
explore the current 
development of DR throughout 
the EU-15, to quantify its 
future potential, and to identify 
the pre-requisites for the 
efficient fulfilment of its 
potential by 2020. The

■"•effi %-«#—*11*84? | | .
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The reason for this pessimism 
is illustrated by the barriers we 
need to surpass to gain full 
effect from a DR program. Of 
these barriers, the primary 
factor is the slow application 
of smart meters in Europe. 
Hence we expect that DR will 
deliver only a part of its full 
potential illustrated through 
our moderate scenario, which 
suggests more modest results 
such as:

major groups of stakeholders 
will acknowledge the 
opportunities available and 
increase their pace in achieving 
a more dynamic market for 
power production and 
consumption. The added bonus 
is a sustainable future both 
from an economical as well as 
an environmental perspective.

ffiHalf the potential compared 
to the dynamic scenario in 
terms of peak shaving and 
consumption avoided (100 
TWh);

ffrk reduction of 30 million ton 
C02 annually. Due to this 
unsettling reality, this 
comprehensive list of barriers 
hindering us from reaching 
the dynamic scenario and 
means to overcome them, are 
discussed in the concluding 
section of this study. The 
result of this discussion 
highlights the complexity of 
DR and our suggested way 
forward, including a 
multifaceted approach where 
we clearly conclude that 
regulators, utilities and 
consumers in all member 
states need to pull together to 
accomplish the results of the 
dynamic scenario by 2020.

A

Despite the realisation that the 
current evolution will not bring 
us the results described 
through the dynamic scenario, 
we are hopeful that the three

N
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Demand Response has proved its 

potential

market and refining DR 
methods.

Our review of existing research 
indicates that research on DR 
is conducted on a global 
scale10.We have included 
researchers in a wide selection 
of countries for this report11, 
and all of those had DR 
research projects or studies 
underway. Thanks to this 
broad sample, conclusions can 
now be drawn as to DR and its 
affects.

effective tool against 
consumer suspicion and 
distrust of their utilities. It 
can improve customer 
relations and loyalty; 

ffiCost/benefit results are still 
mixed: Three factors 
determine cost benefit 
outcome - the original level 
of energy use, the regulatory 
environment, and the 
efficiency of the program 
(highly developed or highly 
simplified is best here, 
though low consumption 
environments will not 
support costly DR programs).

Geographical tendencies
Studies carried out in North 
America and Australia are 
larger in size and use a wide 
range of technological 
solutions; they are more likely 
to use automation technologies 
than their European 
counterparts. They often 
concentrate on peak clipping 
driven by security of supply 
concerns.

cds

ftEnergy Savings: 20-50%
(the later usually includes 
automated energy reductions) 
peak clipping and a 10-15% 
reduction of overall 
consumption have now been 
recorded repeatedly in a wide 
range of studies. This 
includes studies done over 
longer periods of time, where 
drop off or a loosing of 
interest by the consumer 
might be a problem. In some 
studies energy savings 
objectives have been 
exceeded by up to 200%, 

ffiCustomer satisfaction: 85­
99% of customers questioned 
were positive towards DR 
programs. DR can be an

Northern Europe’s research is 
often carried out on a smaller 
scale and is more likely to 
investigate active DR 
programs, which educate the 
customer in order to improve 
and inform consumption 
habits. Some of these 
experiments have now been 
developed into fully launched 
programs and met with 
success.

Regulatory support is key to
Demand Response success
If regulators do not succeed in 
structuring the market so that 
energy savings benefit the 
utilities - the utilities have no 
compelling reason to 
implement DR programs. 
Where regulators succeeded - 
the results were apparent.

! research Is

There is a problem with 
repetition of research within 
the industry as pilot projects 
are conducted using very 
similar methods and achieving 
consistent results - reinventing 
the wheel as it were. This has 
had the benefit of proving the 
consistency of DR results but 
those designing new research 
plans might now wish to 
concentrate on increasing the 
understanding of the home

$«* «3S •
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Of the 30 or so studies, which 
were made available, only 8 
representative examples have 
been selected for figure 1 and 
2. The figures outline: who has 
done the research, how it was

conducted, what the 
researchers felt were the most 
important lessons learned and 
the results. The results are not 
exceptional but are simply 
examples of effective

programs. A variety of DR 
programs and even regulatory 
measures have been chosen, 
from a wide range of countries 
in order to give as broad a 
view of the field as possible.

Figure 1: Examples of representative Demand Response programs

Type of Sample
Size

Keys to Success 
identified

Short­
comingsSource Objectives Included Method Results□R
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Figure 2: Examples of representative Demand Response programs
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■arzcncggcr signed Assembly Bill 32, the Global 
Chapter 488, Statutes of 2006). The event marked a 

y. By requiring in law a reduction of greenhouse gas 
I, California set the stage tor its transition to a 
storic step also helped put climate change on the 
)y many other states.

The California Air Resources Boa or Board) is the lead agency for implementing
2, which set the major milestones for establishing the program. ARB met the first 

milestones in 2007: developing a list of discrete early actions to begin reducing greenhouse 
gas emissions, assembling an inventory of historic emissions, establishing greenhouse gas 
emission reporting requirements, and setting the 2020 emissions limit.

ons
lent,

aped
over the next two years and be in place by 2012.

t-
This plan calls for an ambitions but achievable reduction in California’s carbon footprint. 
Reducing greenhouse gas emissions to 1990 levels means cutting approximately 30 percent 
from business-as-usual emission levels projected for 2020, or about 1.5 percent from today’s 
levels. On a per-capita basis, that means reducing our annual emissions of 14 tons of carbon 
dioxide equivalent for every man, woman and child in California down to about 10 tons per 
person by 2020. This challenge also presents a magnificent opportunity to transform 
California’s economy into one that runs on clean and sustainable technologies, so that all 
Californians are able to enjoy their rights in the future to clean air, clean water, and a healthy 
and safe environment.

ficant progress can be made toward the 2020 goal relying on existing technologies and 
improving the efficiency of energy use. A number of solutions are “off the shelf,” and
many..especially investments in energy conservation and efficiency...have proven
economic benefits. Other solutions involve improving our state’s infrastructure, transitioning 
to cleaner and more secure sources of energy, and adopting 21st century land use planning 
and development practices.

◄ 1!.
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;oa1 the end of the State’s effort. According to climate scientists, 
>t of the developed world will have to cut emissions by 80 percent from 
ilize the amount of carbon dioxide in the atmosphere and prevent the 
f global climate change. This long range goal is reflected in California 
435 that requires an 80 percent reduction ofgreenhou.se gases from 1990

IS IIUI

Reducing our greenhouse gas emissions by 80 percent will require California to develop new 
technologies that dramatically reduce dependence on fo Is, and shift into a landscape 
of new ideas, clean energy, and green technology. The measures and approaches in this plan 
are designed to accelerate this necessary transition, promote the rapid development of a 
cleaner, low carbon economy, create vibrant livable communities, and improve the ways we 
travel and move goods throughout the state. This transition will require close coordination of 
California’s climate change and energy policies, and represents a conceited and deliberate 
shift away from fossil fuels toward a more secure and sustainable future. This is the firm 
commitment that California is making to the world, to its children and re generations.

r

t

'C

draff Plan.
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Measure Description

-+" 1 1.»•(+ T T

ReductionsMeasure No.
Pavlcy I and II..Light..Duty Vehicle Greenhouse Gas StandardsT.1 31 J

Total 31.7

lency building and appliance standards, and pursue additional 
ding new technologies, and new policy and implementation 
tomparable investment in energy efficiency from all retail 
> in California (including both investor-owned and publicly-

Energy-efficiency measures for both electricity and natural gas can reduce 
greenhouse gas emissions significantly. In 2003, the CPUC an adopted an
Energy Action Plan that prioritized resources for meeting California’s future energy 
needs, with energy efficiency being first in the “loading order,” or highest priority. 
Since then, this policy goal has been codified into statute through legislation that 
requires electric utilities to meet their resource needs first with energy efficiency. 3!

This measure would set new targets for statewide annual energy demand reductions
of 32,000 gigawatt hours and 800 million therms from business as usual'’2..enough to
power more than 5 million homes, or replace the need to build about ten new large 
power plants (500 megawatts each). These targets represent a higher goal than 
existing efficiency targets established by CPUC for the investor-owned utilities due to 
the inclusion of innovative strategies above traditional utility programs. Achieving 
the State’s energy efficiency targets will require coordinated efforts from the State, 
the federal government, energy companies and customers. ARB will work with CEC 
and CPUC to facilitate these partnerships. A number of these measures also have the 
potential to deliver significant economic benefits to California consumers, including 
low-income households and small businesses. California’s energy efficiency 
programs for buildings and appliances have generated more than $50 billion in 
savings over the past three decades. Tables 7 and 8 summarize the reduction of 
greenhouse gas emissions.

SB 1037 (Kelioe, Chapter 366, Statutes of 2005) an 21 (Levine, Chapter 734, Statutes of'2006)
directed electricity corporations subject to CPIJC’s authority and publicly.owned electricity utilities to first
meet their unmet resource needs through all available energy efficiency and demand response resources that are 
cost effective, reliable and feasible.

The savings targeted here are additional to savings currently assumed to be incorporated in CEC’s 2007 
demand forecasts. However, CEC has initiated a public process to better determine the quantity of energy 
savings from standards, utility programs, and market effects that are embedded in the baseline demand forecast.
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High-cfficiency distributed generation applications like fuel cell technologies can also 
play an important role in helping the State meet its requirements for reduction of 
greenhouse gas emissions. Key energy efficiency strategics, grouped by type, 
include!

and appliance efficiency standards 
:s of appliances and for water efficiency 
reorient of existing standards 
building targets beyond mandatory codes

le-building retrofits for existing buildings 
utmost and split incentives for energy 
sigh efficiency distributed generation

erm savings

-ation measures 
ind tap into local
mpliance
datives
ts to help consumers

With the support of key State agencies, utilities, local governments and others, the 
as recently adopted the California long Term Energy Efficiency Strategic 

Plan:'4 Released September 2008, this Plan sets forth a set of strategies toward 
maximizing the achievement of cost-cffcctivc energy efficiency in California’s 
Electricity and Natural Gas sectors between 2009 and 2020, and beyond. Its

33 Zero net energy refers lo building energy use over lire course of a typical year. When the building is 
producing more electricity than it needs, it exports its surplus to the grid. When the building requires more 
electricity than is being produced on-site, it draws from the grid. Generally, when constructing a ZNE building, 
energy efficiency measures can result in itp to 70% savings relative to existing building practices, which then 
allows for renewables to meet die remaining load.

California Public Utilities Commission. California Long Term Energy Efficiency Strategic Plan, September 
2008. http://www.califomiacnergvefficiencv.eom/does/EEStrategiePlan.pdf(accessed October 12,2008).
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recommendations arc the result of a year-long collaboration by energy experts, 
utilities, businesses, consumer groups, and governmental organizations in California, 
throughout the west, nationally and internationally.

Formally of the above goals and others, the Strategic Plan discusses practical 
implementation strategies, detailing necessary partnerships among the state, its 
utilities, the private sector, and other market players and timelines for near-term, mid­
term and long-term success. While the Strategic Plan is the most current and 
innovative summary of energy efficiency strategies needed to meet State goals, 
additional planning and new strategies will likely be needed, both to achieve the 2020 
emissions reduction goals and to set the State on a trajectory toward 2050.

Other innovative approaches could also be used to motivate private investment in 
efficiency improvements. One example that will be evaluated during the 
development of the cap-and-trade program is the creation of a mechanism to make 
allowances available within the program to provide incentives for local governments, 
third party providers, or others to pursue projects to reduce greenhouse gas emissions, 
including the bundling of energy efficiency improvements for small businesses or in 
targeted com mini i ti cs.

A

ds.
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ter
5

(
c
c new,
c
z 5

35 Established under Assembly Bill 1470 (Huffman, Chapter 536, Statues of 2007).
Accounting for avoided transmission line losses of seven percent, this amount of CHP would actually 

displace 32,000 GWli from the grid.
36
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Ki'diulioiisMi'iismv Di'sn'iplionMi-iisuiv No.
Energy Efficiency
(32,000 GWli of Reduced Demand)

• Increased Utility Energy Efficiency Programs
• More Stringent Building & Appliance Standards
• Additional Efficiency and Conservation Programs

E.1 15.2

Increase Combined Heat and Power Use by 30,000 GWliE.2 6,7

Total 21.9
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UcdiulionsMeasure Desei'iplionMeasure No.
Energy Efficiency (800 Million Therms Reduced Consumption)

• Utility Energy Efficiency Programs
• Building and Appliance Standards
• Additional Efficiency and Conservation Programs

CR.1 4.3

CR.2 Solar Water Heating (AB 1470 goal) 0.1

Total 4.4

# fJWfina11 r tiiffirOT

Achieve 33 percent renewable energy mix statewide.

estimates that about 12 percent of California’s retail electric load is currently 
met with renewable resources. Renewable energy includes (but is not limited to) 
wind, solar, geothermal, small hydroelectric, biomass, anaerobic digestion, and 
landfill gas. California’s current Renewables Portfolio Standard (RPS) is intended to 
increase that share to 20 percent by 2010. Increased use of renewables will decrease 
California’s reliance on fossil fuels, thus reducing emissions ofgreenhou.se gases 
from the Electricity sector. Based on Governor Schwarzenegger’s call for a statewide 
33 percent RPS, the Plan anticipates that California will have 33 percent of its 
electricity provided by renewable resources by 2020, and includes the reduction of 
greenhouse gas emissions based on this level.
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In 20 rid CPUC committed in the Energy Action Plan II to “evaluate and
develop implementation paths for achieving renewable resource goals beyond 2010, 
including 33 percent renewables by 2020, in light of cost-benefit and risk analysis, for 
all load serving entities.” The proposed opinion in the CPUC/CEC joint proceeding 
lends strong support for obtaining 33 percent of California’s electricity from 
renewables, and states the two Commissions’ belief that this target is achievable if the 
State commits to significant investments in transmission infrastructure and key 
program augmentation. As with the energy efficiency target, achieving the 33 percent 
goal will require broad-based participation from many parties and the removal of 
barriers. CEC, CPUC, California Independent System Operator (CAISO), and ARB 
are working with California utilities and other stakeholders to formally establish and 
meet this goal.

A key prerequisite to reaching a target of 33 percent renewables wall be to provide 
sufficient electric transmission lines to renewable resource zones and system changes 
to allow integration of large quantities of intermittent wind and solar generation. The 
Renewable Energy Transmission Initiative (RETI) is abroad collaborative of State 
agencies, utilities, the environmental community, and renewable generation 
developers that are working cooperatively to identify and prioritize renewable 
generation zones and associated transmission projects. Although biomass, 
geothermal, and small-scale hydroelectric generation can provide steady baseload 
power, other renewable generation is intermittent (wind) or varies over time (solar). 
Therefore, integration of intermittent generation into the electricity system will 
require grid improvements so that fluctuations in power availability can be 
accommodated. Improved communications technology, automated demand 
response, electric sub-station improvements and other modern technologies must be 
implemented both to facilitate intermittent renewables, and to improve grid reliability.

Another key action that may help to achieve the renewable energy goals is to reduce 
the complexity and cost faced by small renewable developers in contracting with 
utilities to supply renewable generation. This is particularly important for projects 
offering below 20 megawatts of generation capacity. One such option may be a fecd- 
in tariff for all RPS-cligiblc renewable energy facilities up to 20 megawatts in size. 
This mechanism was recommended in EEC’s 2007 Integrated Energy Policy Report. 
Such a tariff, set at an appropriate level, could benefit small-scale facilities by 
allowing them to be brought into the electricity grid more rapidly.
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For the purposes of calculating the reduction of greenhouse gas emissions in this 
Proposed Scoping Plan, ARB is counting emissions avoided by increasing the 
percentage of renewables in California’s electricity mix from the current level of 
12 percent to the 33 percent goal, as shown in Table 9.

$4" " ir r ■ 1 [ I rS1
, / 10S'

Measure Description ReductionsMeasure No.
Achieve a 33% renewables mix by 2020E.3 21.3

Total 21.3

' i "i !!•$ f
Develop and adopt the Lo w ('

2
Fuel Standard.

Because transportation is the largest single source of greenhouse gas emissions in 
California, the State is taking an integrated approach to reducing emissions from this 
sector. Beyond including vehicle efficiency improvements and lowering vehicle 
miles traveled, the State is proposing to reduce the carbon intensity of transportation 
fuels consumed in California.

uovemor oenwarzenegger in executive t.truer a-oi-o/.

s.
RB
■sues

e

#%

SB GT&S 0558289



j/lQ+
flH-- fflf !!".*»cfJ i.i..

- j j •_ ffiffiJjiffi|T
Install 3,000 MW of solar-electric capacity under California’s existing solar 
programs.

esinnaieu. emissions remieuons arc showii in laoic in.

Obtaining the incentives requires the building owners or developers to meet certain 
efficiency requirements: specifically, that new construction projects meet energy 
efficiency levels that exceed the State’s Title ilding Energy Efficiency 
Standards, and that existing commercial buildings undergo an energy audit. Thus, the 
program is also a mechanism for achieving the efficiency targets for the Energy 
sector. By requiring greater energy efficiency for projects that seek solar incentives, 
the State would be able to reduce both electricity and natural gas needs and their 
associated greenhouse gas emissions.

r JJ' ... ..J
,... $ . ◄ • / 10

J •□+1FT T

Miiismv Description Reductions______
Million Solar Roofs (including California Solar Initiative, New 
Solar Homes Partnership and solar programs of publicly owned 
utilities)E.4 2.1

• Target of 3000 MW Total Installation by 2020

Total 2.1

M"
Adoi ency measures.

t

71

◄M1

SB GT&S 0558290



ffiffiJh€- •' j/KV
!!!" ffrfffi jJ W \D ffiQ

and the use of offsets. Due to time and resource constraints, the modeling was 
limited to the eight WCI Partner jurisdictions in the Western Electric Coordinating 
Council (WECC) area, thereby excluding from the analysis three Canadian provinces, 
Manitoba, Quebec, and Ontario. Future analyses are planned that will integrate these 
provinces so that a full assessment of the WCI Partner jurisdictions can be performed.

•e.

de

Consistent with the conclusions of the ARB evaluation, overall the WCI analysis 
found that the WCI Partner jurisdictions can meet the regional goal of reducing 
emissions to 15 percent below 2005 levels by 2C i lent to the !
target) with small overall savings due to reduced energy expenditures exceeding the 
direct costs of greenhouse gas emissions reductions. The savings arc focused 
primarily in the residential and commercial sectors, where energy efficiency 
programs and vehicle standards are expected to have their most significant impacts. 
Energy-intensive industrial sectors are estimated to have small net costs overall (less 
than 0.5 percent of output).
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The
and deploy uietn win oe Key 10 me success of California’s long-term efforts to combat global 
warming. Bold, long-range environmental policies help drive innovation and investment in 
emission-reducing products and services in part by attracting private capital. Typically, the 
private sector under invests in research and development for products that yield public 
benefits. However, when environmental policy is properly designed and sufficiently robust 
to support a market for such products, private capital is attracted to green technology 
development as it is to any strategic growth opportunity.

logics and a trained workforce equipped to design, develop

California’s leadership in environmental and energy efficiency policy has helped attract an 
increasing share of venture capital investment in green technologies. According to statistics 
from PriccwatcrhouscCoopers and the National Venture Capital Association, California’s
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