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PrefAce

the 2009 integrated Energy Poli@por tvas pre-
pared in response to SenateBil | 1389 Bowehapter 568, Statutes of
2002), which requires that thecaliforniaenergycommission prepare
abiennial integrated energy policy report that contains an integrated
assessment of major energy trends and issues facing the state’s elec-
tricity, natural gas, and transportation fuel sectors and provides policy
recommendations to conserve resources; protect the environment;
ensure reliable, secure, and diverse energy supplies; enhance the state's
economy; and protect public heal th and safety (Rusldtircescode §
25301[a]). this report fulfilIs the requirement of SB 1389.

the report was developed under the direc tion eriethgyc ormis-
sion’s 2009 Integratednergy Policyepor tcanmittee.as in previous
Integratednergy Policyeport proceedings, tlmommit tee recognizes
that close coordination with federal, state, and local agencies is es-
sential to adequately identify and address critical energy infrastructure
needs and related environmental chal lenges. In addition, input fromstate
and local agenciesis critical to develop the information and analyses that
these agencies need to carry out their energy-related dhige@009
Integrated Frergy Policy Reportrefliects the input of a wide variety of
stakeholders and federal, state, and local agencies that participated in
the Integrateghergy Policyeport proceedindghe information gained
fromworkshops and stakeho!ders along weitlrgycammission staff
analysis was used to develop the recommendations in this reddet.
cammittee would like to thank participants for their thoughtful contribu-
tions of time and expertise to the process.

the 2009 Integrated Fnergy Policy Reporproposes policy and pro-
gramdirection to address the many chal lengesdatiftg nia’s energy
future that are discussed throughout the body of the report. Specific
recommendations are presentecchepter 4, but thenergycommis-
sion believes that certain policies and programs have priority and even
urgency ifcalifornia is going to address its diverse set of energy goals.
the executive Summary therefore identifies those actions and policies
that thenergycammission considers to be of highest importance.

Integrated energyPol Icy rePort
xIi
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executive
SUMmMATry

as california pursues its gaadidress climate
change by reducing greenhouse gas emissions, the driving
force for the state’s energy policies continues to be maintain-
ing a reliable, efficient, and affordable energy system that mini-
mizes the environmental impacts of energy production and use.
although the economic downturn has reduced energy demand
in the short-term, demand is expected to grow over time as the
economy recovers. It is essential that the state’s energy sec-
tors be flexible enough to respond to future fluctuations in the
economy and that the state continue to develop and adopt the
“green” technologies that are critical for long-term reliability and
economic growth.

assembly Bil | 3h{ifiez, chapter 488, Statutes of 2006), the
global Warming Solutiomst of 2006, established the goal of
reducing greenhouse gas emissions to 1990 levels by 2020, and
serves as the comprehensive framework for addressing climate
change. However, many of the policies in place prior to passage
of aB 32 are also valued for their role in meeting the state’s
climate change goalsre of these policies is the loading order
for electricity resources, which calls for meeting new electricity
needs first with energy efficiency and demand response; sec-
ond, with new generation from renewable energy and dist ributed
generation resources; and third, with clean fossil-fueled gen-
eration and transmission infrast ructure improveasedend
important policy in place prior to the passagel®B2 is the
renewables Por tfolio Standard, established in 2002, which cur-
rently requires retail sellersofelectricity to procure 20 percent
of their retail sales from renewable resources by 2010.
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More recentlgovernor Schwarzenegger
issued executive orders in 2008 and 2009
that established thesnewableenergyaction
team to develop aplan for renewable develop-
ment in sensitive desert habitat, accelerated
the renewables Portfolio Standard require-
ment to 33 percent by 2020, and directed the
air resourcesBoard to adopt regulations by
July 31,2010, to meet that requirement.

While reducing greenhouse gas emissions
is of paramount concern, it is not theonlyen-
vironmental issue facingalifornia’s electric-
ity sectorthe StateWateresourcescontrol
Board has issued a draft policy to phase out
the use of once-through cooling in the state’s
19 coastal power plants to reduce impacts
on marine life from the pumping process and
the discharge of heated wateanother issue
is the lack of emission credits in the South
coast air Quality Managementdistrict that
makes it difficult to obtain the necessary
permits to build reliable replacement power
before aging, less-efficient power plants can
be retired or repowered.

expected to reduce greenhouse gas emissions
fromcalifornia passenger vehicles by about
22 percent in 2012, and about 30 percent in
2016, while improving fuel efficiency and re-
ducing motorists’ costs.

this executive Summary focuses on the
policy that éhergy
cammission believes should be the state’s
top priorities for meeting the goal of providing
reliable, efficient, and cost-effective energy
supplies for its citizenadditional recommen-
dations for specific actions needed in the vari-
ous energy sectors are providedfapter 4.

recommendations

Electricity

Supply andlemand

Figuree-1 shows california’s electricity gen-
eration supply mix in 2008. In-state generat-
ing facilities accounted for about 68 percent
of total generation, with the remaining elec-

the transportation and building sectors tricity coming from out-of-state imports.

are primary contributors to greenhouse gas
emissions in california.governor Schwar-
zenegger’s executive order S-01-07 es-

Since deregulation in 1998, Wwmergy
cammission has licensed more than 60 power
plants: 44 projects representing 15,220 mega-

tablished a low carbon fuel standard forwattsare on-line, 6 projects totaling 1,578

transportation fuels soldaiifornia that
will reduce the carbon intensitgabfor-
nia’s passenger vehicle fuels by at least 10
percent by 2020. In addition, thalternative
and renewable Fuel andvehicle technology
Program created bgB 118 ( nufiez, chapter
750, Statutes of 2007) is working to develop

megawatts are under construction, and 12
projects totaling 6,415 megawattsareon hold
but available for construction. In addition, the
energycammission has a historic high level of
more than 30 proposed projects under review,
totaling more than 12,000 megawat ts, many

of which are large-scale solar thermal power

and deploy alternative and renewable fuelsplants that present new and challenging envi-

and advanced transportation technologies to
helpmeet the state’s climate change policies.
Further, the federal government in June 2009,
grantectalifornia’s request for a waiver that

ronmental impacts that must be considered.
on the demand sidecalifornians con-

sumed 285,574 gigawat t hours of electricity

in 2008, primarily in the commercial, residen-

allowgalifornia to enact stricter air pollution tial, and industrial sectors (Figwe). the
standards for motor vehicles than those of the energy commission staff forecast of future

federal governmenthe standardseB 1493,
Pavley,chapter 200, Statutes of 2002) are

execUtlve SUMMary

electricity demand shows that consump-
tionwill grow by 1.2 percent per year from
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20102018, with peak demand growing

an average of 1.3 percent annually over the

same period.the current forecast ismarkedly

lower than the forecast in 2087 Integrated

Energy Policy Reportprimarily because of
figu re e-1: cAliforniA’s lower expected economic growth in both
gener Ation mix 2008 the near and long term as well as increased

expectations of savings fromenergy efficiency.

Dol 125 Because of economic uncer tainties sur-

Large Hydio 11.0% rounding the cur rent recession and the timing
of potential recovery, the Integratsgrgy
Policyreport @Pr) canmittee directed staff
to lookin its forecast at al ternative scenarios
of economic and demographic growth and
their impacts on electricity demand. Staff
analyzed both optimistic and pessimistic
scenarios and found only small differences in
projected electricity demarahnual growth
rates from 2010-2020 for electricity con-
sumption and peak demand would increase

from 1.2 percent and 1.3 percent, respec-
tively, to 1.3 percent and 14 percent in the
optimistic case and fall to 1.1 percent each
under the pessimistic scenario.

fchar 1440

Watwal B 48 1

Source:californignergycommission | Ene I"gy Ef flClen Cy and
demandresponse

energy efficiency is a zero-emission strategy
to reduce greenhouse gas emissions in the
electricity sect@nergy efficiency and con-
servation programs also reduce energy costs,
which makes businesses more competitive
and al lows consumers to save money. In addi-
tion, energy efficiency reduces the cost of
meeting peak demand during periods of high
temperatures and high prices. By reducing
the demand for electricity, energy efficiency
programs also play a major rolein increas-
ing reliability of the electricity system by
reducing stress on existing power plants and
the transmission system and reducing the
demand for new power plants and transmis-
sion infrastructure.

execUtlve SUMMary
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Because of the state’s energy efficiency
standards and efficiency and conservation
programs,california’'s energy use per per-
son has remained stable for more than 30 figure e-2: electricity
years while the national average has steadily consumPtion by sector
increased. However, stabilizing per capita 2008
electricity use will not be enough to meet
the carbon reduction goalaBf32. tomeet Agricutture 7% ”%"mns;}gmam& Communcation,
those goals, the statemust increase its ef- y ang Utiities 5%
forts to achieve all cost-effective energy ef-j,u atriai 159,
ficiency. Many of these effortswill be carried
out by the investor-owned utilities and the
publicly owned utilities, both of which are
governed by legislative and regulatory man-
dates to identify and develop energy efficiency
potential and to set annual savings gdbés.
energycormission then uses these goals as
the basis for developing its statewide energy
efficiency goals.

Strategies to achieve all cost-effective
energy efficiency and greenhouse gas emis-
sions reduction goals inciude promoting the , '
development of zero..net ener buiIdinﬁgawﬁmm 2%

pme n nergy gs,
increased building and appliance standards,
and better enforcement of those standards.

a zero net energy building merges hiygh'!'y"‘ ‘k
energy-efficient building construction, state- ~Source:californi@nergycammission
of-the-art appliances and lighting systems,
and high performance windows to reduce a
building’s load and peak requirements and
can include on-site solar water heating and
renewable energy, such as solar photovol taic,
to meet remaining energy needbe result is
agrid-connected building that draws energy
from, and feeds surplus energy to, the grid.

Making zero net energy buildings a reality by
2020 for residences and 2030 for commercial
buildings will require ongoing collaboration
among the energy cammission, the califor-
niaPublic Utilitiescammission, and the air
resources Board; coordination with local gov-
ernments that have the authority over land use
development and planning; and col laboration
with the building industry.

Mining 3%

Streetlinhting 1%

Commergal 37%

execUtlve SUMMary
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california’s building and appliance stan-
dards provide a significant share of energy
savings from reduced energy dematick
2008 Building efficiency Standards will take
effect on January 1, 2010, and wil | require,
on average, a 15percent increase in energy
efficiency savings compared with the 2005
Buildingefficiency Standardsthe 2009 ap-
pliance efficiency regulations became ef-
fective statewide oaugust 9, 2009, and, as
required byaB 1109 (Huffman, chapter 534,
Statutes of 2007), set new efficiency stan-
dards for general purpose lighting of a phased
50 percent increase in efficiency for residen-
tial general service lighting by 2Qt& first
phase takes effect January 1, 2010.

another issue associated with energy ef-
ficiency is how to incorporate the expected
energy savings frommeeting the state’s long-
termenergy efficiency goals into theergy
cammission’s electricity and natural gas de-
mand forecastnot all of the specific efforts
and programs to achieve those goals arein
place, since utility programs and effortsare
only approved by thealifornia Public Utilities
cammission in three-year cycles. However,
it isimportant to understand the impacts of
these expected incremental savings as part of
theenergycammission’s demand forecasting
efforts.

recommendations

= the energy cammission will adopt and
enforce building and appliance standards that
put california on the path to zero net energy
residential buildings by 2020 and zero net
energy commercial buildings by 2030.

= the energycammission and the califor-
nia Public Utilitiescammission should work
together

of existing utility programs, and expand the
use of municipal and utility on-bill financing
opportunities.

= theenergycammission will use the 2009
adopted forecast as a starting point to esti-
mate the incremental impacts from future
efficiency programs and standards that are
reasonably expected to occur, but for which
program designs and funding are not yet com-
mitted. Staff is planning to use and possibly
modify Itron’s forecasting modek$&hat, for

this new purpose, with [tron providing train-
ing for the model in early 201CGthe energy
cammission, in cooperation with thealifor-

nia Public Utilitiesommission, the investor-
owned utilities, and the publicly owned
utilities, will devote sufficient resources to
develop in-house capability to differentiate
these future energy efficiency savings from
energy efficiency savings that are already
accounted for in the demand forecast.

renewable Energy

renewable energy is the first supply-side
resource in the loading order and a key
strategy for achieving greenhouse gas emis-
sion reductions from the electricity sector.
Increasing the amount of renewable energy

in california’s elect ricity mix also reduces the
risks and costs associated with potentially
high and volatile natural gas prices while also
reducing the state’s dependence on imported
natural gas used to generate electricity.
renewable resources also provide other
benefits such as economic development and

new employment oppor tunities — benefits that
have become increasingly important given the

to develop and implement audit, current recession.
labeling, and retrofit programs for existing

chal lenges with increasing the amount of

buildings that achieve al | cost-effective energy renewable resources orlifornia'selectricity

efficiency measures, maximize the benefit

execUtlve SUMMary
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integrating large amounts of renewable ener-
gy into the electricity system; uncertainty on
the timeline for meetimgnewables Por tfolio
Standard goals; environmental concerns with
the development of renewable facilities and
associated transmission; difficul ty in secur-
ing project financing; delays and duplication
in siting processes; time and expense of new
transmission development; the cost of renew-
able energy in a fluctuating energy market;
and maintaining the state’s existing baseline
of renewable facilities.

the renewables Portfolio Standard re-
quires retail sellers (defined as investor-owned
utilities, electric service providers, and com-
munity choice aggregators) to increase renew-

make it more difficult to operate the system re-
liably.While geothermal and biomass resourc-
es can provide baseload power, resources like
wind, hydro, and solar are intermittent and not
always available to meet system needs during
peak hours. Intermit tent resources can also
drop off or pick up suddenly, requiring quick
action by systemoperators to compensate for
the sudden changes. Significant energy stor-
agewil | be required to integrate future levels
of renewables, thus al lowing better match-
ing of renewable generation with electricity
needs. these technologies can also reduce

the number of natural gas-fired power plants
that would otherwise be needed to provide the
characteristics the system needs to operate

able energy as a percentage of their retail salesreliably. However, many storage technolo-

to 20 percent by 2010. State law also requires
publicly owned utilities to implement the stan-
dard but gives them flexibility in developing
specific targets and timelines. Imovember
2008, governor Schwarzenegger raisedli-
fornia’s renewable energy goals to 33 percent
by 2020 in his executiveorder $-14-08, and
in September 2009,executiveorder S-21-09
directed thair resourcesBoard to develop
regulations by July 31, 2010, for a 33 percent
renewableenergy Standard.

In July 2009, thecaliforniaPublic Utilities
camnmission repor ted that the three investor-
owned utilities were supplying approximately

gies arestill in the research and development
stage, are relatively expensive, and need fur-
ther refinement and demonstration.
governor Schwarzenegger’sxecutive
order S-06-06 further requires the state to
meet 20 percent of theenewablesPortfolio
Standard with biopower . However, new bio-
mass facilities continue to facebarriers to
developmentthereis significant potential for
renewable generation fueled by biomethane
from the state’s dairies, but the high cost
of emissions controls interferes with dair-
ies’ ability to obtain air permitsnew solid
fuel biomass facilities also face chal lenges

13 percent of their aggregated total sales fromin obtaining air permits, as wel | as the add-

eligible renewable resources as of 2008, far
below the 20 percent required by 2010. Pub-
licly owned utilities are showing some prog-
ress in renewable energy procurement with
expectations for the 15 largest publicly owned
utilities of 12.4 percent oénewables Por tfo-

ed challenge in the Soutlcoast air Quality
Managementdist rict of obtaining permits to
emit particulate mat teristing biomass fa-
cilities, which provide a significant portion of
the state’s baseload renewable capacity, also
face chal lenges from the expiration at theend

lio Standard-eligible renewable retail salesby of 2011 of the renewableenergyProgram,

2011, but this progress still falls far short of
the renewable target.
not all renewable generators provide the

operating characteristics that the systemenvironmental
needs to maintain local area reliability, and in-

tegrating certain renewable technologies can
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which provides production incentives that en-
able them to keep operating.

While renewable energy provides obvious
benefits by reducing green-
house gas emissions and criteria pol lutants
associated with electricity generation, the in-
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frastructure required to add large amounts of
renewable resources can have negative envi-
ronmental effectsfforts like theenewable
energy transmission Initiative are working to
facilitate the early identification and resolu-
tion or to avoid land use and environmental

california, the state should pursue legislation
to codify the 33 percent renewable target that
was identified ingovernor Schwarzenegger's
executiveorders S-14-08 and S-21-09.

= the erergy caommission will work with

constraints to promote timely development of the california Public Utilitieemmission,
california’s renewable generation resources the california Independent Systewperator,

and associated transmission lineso,
governor Schwarzeneggeréxecutiveorder
S-14-08 establishes a process to conserve
natural resources while expediting the per-
mitting of renewable energy power plants
and transmission linesthe executiveorer
established therenewable energy action
team, comprised of theenergycammission,

the californiadepartment of Fish andyame,

the federal Bureau diand Management, and
theUS. Fish and Wildlife Service, to identify
and establish areas for potential renewable
energy development and conservation in the
colorado and Mojave deser ts to help reduce
the time and uncer tainty associated with li-
censing new renewable projects on both state
and federal landss part of implementing the
executiveorder, the agencies are developing
the desert renewableenergy conservation
Plan, a road map for renewable energy proj-
ect development that wil | advance state and
federal conservation goals while facilitating

the federal Bureau dfand Management, the
californiadepartment of Fish angjame, and
other agencies to implement specific mea-
sures to accelerate permit ting of new renew-
able generation and the transmission facilities
needed to serve that generatidhese mea-
sures include the elimination of duplication,
shortened permit ting timelines, and planning
processes such as therenewableenergy
transmission Initiative and tlikeser trenew-
ableenergyconservation Plan that balance
clean energy development and conservation.

= tomeet thegovernor’s target of 20 per-
cent of the state’s renewable energy goals
frombiomass resources that was identified

in executiveo rder S-06-06, theenergycaom-
mission wil | facilitate and coordinate programs
with other state and local agencies to address
barriers to the expansion of biopower, includ-
ing regulatory hurdles and project financing.
the energycammission will also encourage

the timely permitting of renewable energy additional research and development to reduce

projectsin desert regions of the state.

recommendations

= theenergycammission, theairresources
Board, thecaliforniaPublic Utilitieermmis-

sion, and thecalifornia Independent System
operator must continue to work together to
implement a 33 percent renewable electricity
policy that applies to all load-serving entities
and retail providers.

= toreduce regulatory uncertainty for mar-
ket participants and ensure a long-termand
stable renewable energy policy framework for
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costs for biomass conversion, biopower tech-
nologies, and environmental controls.

= the energycommission wil | conduct fur-
ther analysis to identify solutions to integrate
increasing levels of energy efficiency, smart
grid infrastructure, and renewable energy
while avoiding infrequent conditions of sur-
plus generation, or overgeneration, in which
moreelectricity isbeing generated than there
is load to consume it. Potential solutions
include bet ter coordination of the timing of
resource additions and the mix of resources
added to meet customer needs efficiently
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and maintain system reliability, as well as distributed generation such as combined heat

additional research, development, and dem-
onstration of existing and emerging storage
technologies. In addition, there will beefforts
to determine what new, more flexible, and
efficient natural gas technologies best fit into
an electricity grid in transitiothe energy
caommission will complete an initial study of
the surplus generation issue to identify spe-
cific resource and data needs as part of the
2010 Integrated Energy Po licy Report Update
with an in-depth analysis for thcoming in the
2011 Integrated Fnergy Policy Report

dist ributedeneration
andcombined
heat and Power

distributed generation resources are grid-con-

and power, also referred to as cogeneration, is
an efficient and cost-effec tive form of dist rib-
uted generatiorithe Climate Change Scoping
Planhas a target of adding 4,000 megawatts
of combined heat and power capacity to dis-
place 30,000 gigawatt hours of demand, thus
reducing greenhouse gas emissions by 6.7
million metric tons of carbon by 2020.

despite consistent emphasis in pashte-
grated Energy Policy Reportson the need to
address barriers to the development of com-
bined heat and power facilities, insufficient
progress has been made. In an effort to push
forward, thenergycarmmission developed a
new study of market potential for combined
heat and power facilities that includes facilities
smal ler than 20 megawat ts in size that do not
typical ly have excess power to export to the
grid.the study examined market penetration
over the next 20 years for a base case (status

nected or stand-alone electrical generation otuo) and four al ternative cases that included

storage systems connected to the distribution
level of the transmission and dist ribution grid

various stimulus and incentive measurébe
base case showed about 3,000 megawat ts of

and located at or very near the location wherecombined heat and power market penetra-

the energy is usedthe benefits of distributed
generation go far beyond electricity genera-
tion. Because the generation is located near
the location where it is needed, distributed

tion, including both generation capacity and
avoided electric air conditioninthé study
included al ternative incentive scenarios, one
of which made available an additional 497

generation reduces the need to build new megawatts of combined heat and power for
transmission and distribution infrastructureaddition to the base case in the event of the

and also reduces losses at peak delivery
times. customers can use distributed gen-
eration technologies to meet peak needs or
to provide energy independence and protect
against outages and brownouts.

california is promoting distributed genera-

passage of SB 412 [Kehoe,chapter 182, Stat-
utes of 2009].the bil | became law ctober.)
Implementation of al | of the stimulus efforts
and incentives used in the al ternative cases
would more than double market penetration
over the next 20 years to about 6,500 mega-

tion technologies through several programswatts, exceeding theair resourcesBoard’s
that support distributed generation on the4,000 megawatt target for capacity additions.

customer side of the meter, such as thali-
fornia Solar Initiative, which includesribe
Solar Homes Par tnership, thalifornia Public
Utilitiecommission’s Selfgeneration Incen-
tive Program, and theenergycommission’s
emerging renewable Programlarge-scale
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recommendation

= the erergy caommission will work with
the air resources Board in the develop-
ment of combined heat and power to meet
the state goals for emission reductions from
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this technologgctions include mandates to
remove market barriers to the development
of combined heat and power facilities and the
provision of analytical support on efficiency
requirements and other technical specifica-
tions so that combined heat and power is
more widely viewed and adopted as an energy
efficiency measure.

nuclear Power Plants

aspart of the2008 Integrated Energy Policy
Report Update theenergycommission devel -
oped An Assessment of Califomia’s Nuclear
PowerPlants: AB 1632 Reporfas directed by
aB 1632 (Blakeslee,chapter 722, Statutes
0f2006). the report addressed seismic and
plant aging vulnerabilities oklifornia’s in-
state nuclear plants —Pacifygas and ekc-
triccanpany’s diablo canyon Power Plant
and Southerrcaliforniedison’s San onofre
nucleagenerating Station —including reliabil-
ity concerns as well as concerns over safety
culture, plant performance, and management
issues at Sanonofre.the AB 1632 Reportalso
recommended additional studies that Pacific
gas and elctriccampany and Southern
californieedison should undertake as part
of their license renewal feasibility studies for
thecaliforniaPublic Utilitiesmmission and
directed the utilities to provide astatus report
on their efforts toward implementing the rec-
ommendations in thedB 1632 Report in the
2009 Integrated Energy Policy Report

Major policy decisions that wil | be made
in the next several yearswil | shape the next
three decades of nuclear energy policglin
fornia.an overarching issue with the state’s
nuclear facilities is plant license rendtel.
nuclearregulatorgammission operating li-
censes for SaronofreUnits2 and 3areset to
expirein 2022, and fodiablocanyon Units 1
and 2, in 2024 and 2025, respectively. Pacific
gas andekct ric announced avovermber 24,
2009, itsintention to file a license renewal
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application fodiablocanyon, and Southern
californieedison plans to file for license re-
newal for Sawnofre in late 2012.

the nuclearregulatoryxammission li-
cense renewal application process determines
whether a plant meetsits renewal criteria,
but not whether the plant should continue to
operatethe nuclearregulatorgammission
specifical ly states that it “has no rolein the
energy planning decisions of State regulators
and utility officials as to whether aparticular
nuclear power plant should continue to oper-
ate.” It is left to state regulatory agencies to
determine whether it is in the best interest of
ratepayers and cost effective to continue op-
eration of their state’s nuclear plants.

although thecalifornia Public Utilities
cammission does not approve or disapprove
license applications filed with thaclear
regulatorgammission, both Pacificgas and
ekctric and Southerealiforniedison must
obtain thecalifornia Public Utilitiesommis-
sion’s approval to pursue license renewal
before receivingcalifornia ratepayer funding
to cover the costs of thauclearregulatory
license renewal procedhe
utilities’ submission of license renewal fea-
sibility assessments to thecalifornia Public
Utilitiescammission initiates thealifornia

commission

Public Utilitiezammission’s license renewal
review proceedingsthe california Public
Utilitiescammission proceedings wil | not only
consider energy planning issues and whether
continued operation of the nuclear power
plantsisin the ratepayers best interest, but
wil | also consider matters of state jurisdiction
such as the economic, reliability, and environ-
mental implications of relicensing.

the california Public Utilitiesmmis-
sion’sgeneralratecase decision 07-03-044
required Pacificgas and ekctric to incorpo-
rate theenergy commission’s aB 1632 as-
sessment findings and recommendations
in its license renewal feasibility study and
to submit the study to thecalifornia Public
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Utilitiescammission no later than June 30,
2011, along with an application on whether
to pursue license renewal fdrablocanyon.
letters on June 25, 2009, from the president
of the californiaPublic Utilitissommission

to Pacificgas andekctric and Southeali-
forniaedison reiterated the requirement for
each utility to complete A& 1632 Report’s
recommended studies, including the seismic/
tsunami hazard and vulnerability studies, and
report on the findings and the implications of
the studies for the long-term seismic vulner-
ability and reliability of the pldhése stud-

ies are necessary to al lowdaéfornia Public
Utilitiecarmission to properly undertake its

california Public Utilitiesmmission and the
US. nuclearregulatorgammission during
their reviews of the utilities’ license renewal
applications.

t ansmission and
distribution

the state’s t ransmission and dist ribution sys-
temis another critical component of the elec-
tricity sector for servinglifornia’s growing
population and integrating renewable energy.
the 2009 Strategic transmission Investment

obligations to ensure plant and grid reliability Plan describes the immediate actions that

in the event that eithetiablocanyon or San
onofre has aprolonged or permanent outage
and for thealiforniaPublic Utilitiesmmis-
sion to reach a decision on whether the utili-
ties should pursue license renewal. However,
the utilities’ reports to date indicate they are
not on schedule to complete these activities in
time forcalifornia Public Utilitieemmission
consideration. In addition, both utilities have
indicated objections to providing some of the
studies and/or requirements indicated by the
AB 1632 Reportand thecalifornia Public Utili-
tiescommission generalratecase decision.

the energy camnmission believes that
the comprehensiveness, completeness, and
timeliness with which both utilities provide
the studies identified in thefB 1632 Report
will be a critical part of thalifornia Public
Utilitiescommission and nuclearregulatory
cammission reviews of the utilities’ license
renewal applications.

recommendation

= Pacific gas and ekctriccanpany and
Southerncaliforniaedison should complete
all of the studies recommended inAB¢632
Report should make their findings available
for consideration by thlsergycommission,

california must take to plan, permit, con-
struct, operate, and maintain a cost-effective,
reliable electric transmission system that is
capable of responding to important policy
challenges such as achieving significant
greenhouse gas reduction anehewables
Portfolio Standard goéts. plan makes

a number of recommendations intended to
make the critical link between transmission
planning and permit ting so that needed proj-
ectsare planned for, have corridors set aside
as necessary, and are permitted in a timely
and effective manner that maximizes existing
infrastructure and rights-of-way, minimizes
land use and environmental impacts, and
considers technological advances.

recommendations

the energy cammission suppor ts the many
recommendations made in t8609 Strategic
transmission Investment Plarinc luding those
iden tified below.

= the energy canmission staff will work
with the recently formedliforniatrans-
mission Planninggroup and thecalifornia
Independent Systenoperator in a concer ted
effort to establish a 10-year statewide trans-

and should make their findings available to the mission planning process that uses ¢hergy
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cammission’s  Strategic Plan proceeding
to vet thealiforniatransmission Planning
group plan described ichapter 4 of th2009
Strategic transmission Investment Plan with
emphasis on broad stakeholder par ticipation.

= the energy canmission staff will work
Independent System
operator, thealifornia Public Utilitiesom-
mission, investor-owned utilities, and pub-
licly owned utilities to develop a coordinated
statewide transmission plan using consistent
statewide policy and planning assumptions.

with the california

coordinated Electricity
System Planning

california has numerous agencies that are
involved in electricity planning. While there is
some degree of coordination among various
agencies and processes, the state needs to
find bet ter ways to coordinate and streamline
the col lective responsibilities of those agen-
cies to achieve the state’s greenhouse gas
emission reduction, environmental protection,

infrastructure approval and licensing respon-
sibilities and thus maximize coordinated
action to achieve state energy policy goals.

addressing
Procurement in the
hybridmarket

atthe october 14,2009, Integratecnergy
Policyreportcammittee Hearing on the draft
ER, the EPr committee solicited comments
frompar ties on how the state should address
the current hybrid electric procurement mar-
ket (a market split between utility-owned
generation and contracted third party genera-
tion)and improve the investor-owned utility
procurement process for electric generation.
these issues are critical to stateenergy policy
but did not receive sufficient analysis through-
out the 2009 EPr process. the Independent
energy Producemssociation submitted com-
ments expressing support for an examination
of the hybrid market structure to determine

if it is functioning proper ly and achieving its
original goal of providing a level playing field

and reliability goals while reducing duplicative for utility-owned and independent power gen-

or contradictory processesalifornia needs

eration. In addition, the Western Povigad-

to better coordinateitselectricity policy, planing Forum submitted comments expressing
ning, and procurement efforts to eliminate concerns that utility domination of infrast ruc-

duplication and to ensure that plannersand
policy makers understand theinteractions and
conflicts that may exist among stateenergy

policy goals.

recommendation

= the erergy cammission will work with
the california Public Utilitiesmmission

and california Independent Systapera-

tor, along with other agencies and interested
stakeholders, to develop a common vision for
theelectricity system to guide infrastructure
planning and development. Such coordinated
plans can be used to guide each agency’s own
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tureinvestment is potential ly detrimental to
competitive wholesale and retail markets and
therefore potentially detrimental to techno-
logical innovatidie Forum asser ts that the
existing hybrid market structure requires rate-
payers to bear the financial and operational
risks associated with new investment and
ignores the market’s capabilities to actively
manage and hedge those risks, and it believes
that improving competition at the wholesale
and retail levelswould create downward pres-
sure on prices.
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recommendation related to shale gas development, including

= the energy cammission believes these carbon emissions and possible groundwater
issues deserve a ful ler vet ting, including an contamination.

assessment of al ternative market models that as recently as two years ago, domestic
would better serve the goal of reduced cost to natural gas production and impor taliéor-
customersthe energycommission wil | invite niawere on the decline, and liquefied natural
the california Public Utilitiessommission to gas was seen as a source to better serve the

participate in amore complete evaluation of natural gas needscdéliforniathe recent de-
theexisting hybrid market structureaspart  velopment of natural gasshale formations has
of the 2010 Integrated Energy Policy Report contributed to increased domestic production
Update to identify possible market enhance- of natural gas, and liquefied natural gas does
ments and changes to utility procurement not seem to be a priority fuel focalifornia
practices that would facilitate the reemer-at this time. [f private investors are willing to
gence of merchant investment. invest in liquefied natural gas facilities with-
out committing taxpayer or ratepayer funds,
however, liquefied natural gas should be con-
sidered a viable optiorthe energycommis-
n at u r @as sion does not oppose development of liquefied
natural gas is the cleanest of the fossil fuels  natural gas facilities as long as liquefied natu-
used in the state and will continue tobe a ral gas development is consistent with the
significant energy source for the foresee- state’sinterestsin balancing environmental
ablefuture. Maintaining a reliable natural gas protection, public safety, and local community
delivery and storage infrastructure is thereforeconcerns to ensure protection of the state’s
important to support the receipt and delivery population and coastal environment.
of adequate supply tacalifornia’s mil lions of While there is widespread agreement that
natural gas consumers and keep prices low the physical market factors of supply and de-
for the residential, commercial, industrial,mand areprimary contributors to natural gas
and electric generation sec tarrsxpanding prices and volatility, there also is growing in-
california natural gas infrastructure also will terest and concern about the influence finan-

allow for the efficient delivergébifornia of cial market factors, particularly commodity
increasing domestic shale gas production and speculation, have on natural gas prices and
liquefied natural gas imports. volatilityhe growth in speculative commod-

recent technological advancements in ity trading from nontraditional participants,
exploration, drilling, and hydraulic fractusuch as pension funds, university endow-
ing have transformed shale formations from  ments, hedge funds, and index portfolios,
marginal natural gas producers to substantial has changed the futures market. Unlike tra-
and expanding contributors to the naturalditional participants like utilities and refiners

gas portfoliorecoverable shale reserve es- who used the market to hedge against volatile
timates range as high as 842 tril lion cubic energy costs, these new participants use the
feet, a 37-year supply at today’s consump- market as an opportunity for profit. Significant

tion rates.While natural gas production from disagreement exists about the influence spec-
shale formations has significant ly increased ulative trading has on the natural gas market,
domestic production, thereis ongoing inves-  prices, and volatility.

tigation of potential environmental concerns
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Finally, past efforts to forecast natural gas

prices have been highly inaccurate compared

to actual prices, even when price volatility

was largely dominated by traditional, physi-
cal market factordditionally, as the United
States continues moving toward a carbon-
constrained existence, future greenhouse gas
policies will further complicate these efforts,
likely rendering future natural gas price fore-
casts even less accurate and more uncer tain.
the uncertainty associated with predicting
major input variables and the resulting natu-
ral gas price forecasts bring into question the
value of producing date-specific, single-point
natural gas price forecasts.

recommendations

= california should work closely with west-
ern states to ensure development of a natural
gas transmission and storage system that
has sufficient capacity and al ternative sup-
ply routes to overcome any disruption in the
system, such as weather-related line freezes
and pipeline breaksthe state should support
construction of sufficient pipeline capacity to
california to ensure adequate supply at a rea-
sonable price.

= the energycommission will continue to
monitor the potential environmental impacts
associated with shale gas ext raction, includ-

fuels and
transportation

State and federal policies encourage the
development and use of renewable and al ter-
native fuels to reducalifornia’s dependence
on petroleum imports, promote sustainability,
and cut greenhouse gas emissionggovernor
Schwarzenegger’sxecutive order S-06-06
established clear targets for increased use
and in-state production of biofuedslifornia
and the federal government also have policies
to improve vehicle efficiencies and to reduce
vehicle miles traveled in efforts to achieve
2050 greenhouse gas reduction targets of
80 percent below 1990 levels as directed in
thegovernor'executiveo der S-3-05. Until
new vehicle technologies and fuels are com-
mercialized, petroleumwil | continue to be the
primary fuel source focalifornia’s vehicles,
and the state must enhance and expand the
existing petroleuminfrastructure, particularly
at in-state marine ports, while at the same
time working to develop an al ternative fuel
infrastructure.

thefuelsand transportation energy sector
is responsible for producing the greatest vol-
ume of greenhouse gas emissions —nearly 40
percent ofcalifornia’s totedB 32 does not
directly address greenhouse gas emissions

ing carbon footprint, volume of water use reduction in the transportation sector. In-
and risk of groundwater contamination, airstead, reductions areaddressed throajk

pollution, and potential chemical
Specifical ly, theenergy cammission staff
will
with energy agencies in states with shale gas
development, such asnew york, texas, and

leakage. fornia’slow carbon Fuel StandardB 1493

(Pavley,chapter 200, Statutes of 2002),aB

coordinate and exchange information 1007 Pavley,chapter 371, Statutes of 2005),

and aB 118, the alternative andenewable
Fuel andvehicle technology Prograrthe

other midcontinent states, and wil | report newpolicies and standards resulting from these

findings in thehtegrated Energy Po licy Report
and otheenergycammission forums.
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mandates wil | ul timately change vehicle and
fuel technologies inalifornia and accelerate
themarket for low carbon fuels wel! beyond
the current level of demand.
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the current recession has had a signifi- fuels face infrastructure chal lenges from the
cant impact on thestate’s transportation sec- wholesale and dist ribution level all the way
torcalifornia’s average daily gasolinesales  through to theend user.
for the first four months of 2009 were 2.1
percent lower than the same period in 2008, recommendations
continuing a reduction in demand observed = With the advent of neasalifornia pro-
since 2004. daily diesel fuel salesfor thefirst gramssuch as the alternative andrenew-
threemonths of 2009 were 7.7 percent lower able Fuel andehicle technology Program

than the same period in 2008, continuing a (a comprehensive investment program fto
declining trend since 2007. Job growth and stimulate the development and deployment of
industrial production —drivers of air travel — low-carbon fuels and advanced vehicle tech-
are also declining, causing the aviation sec- nologies), théow carbon Fuel Standard, and
tor toexperience adropin air traffezent afederal waiver allowipglifornia to set its

demand trends for jet fuel, which saw an 8.9 own carbon dioxide motor vehicle emission
percent decline in 2008, are similar to diesel  standards,california is well positioned to
fuel and reflect the impact of the economic develop a system of sustainable, clean, alter-
downturn and higher fuel prices. native transportation fuetbe state should
theinitial yearsin theenergy commis- continue on its present course of action by
sion’s transportation fuel demand forecast providing responsible agencies with the time
show a recovery from the recession. Because  and funding to implement these programs.
the economic and demographic projections
used in these forecasts indicate a return to = the energy cammission will collaborate
economic and population growth, fuel demand with partner agencies and stakeholders to
in the light-, medium- and heavy-duty vehicles  develop policy changes to address regulatory
and aviation sectors tends to resume histori- hurdles and price uncertainty for alternative
cal growth patterns. However, themix of fuel  fuels, particularly biofuelsgatifornia.
types is projec ted to change significantly as
thestate transitionsfromgasoline and diesel « to maintain energy security, state and
to alternative and renewable fuels. local agencies need to ensure that thereis
california needs sufficient fuel infrastruc- adequate infrastructure for the delivery of
ture toensure reliable supplies of transporta- transportation fuelse state should modern-
tion fuels for its citizenseliance on foreign ize and upgrade the existing infrastructure to
oil importsincreasingly puts the state’'sfuel accommodate alternative and renewable fuels
supply at risk, not only because of security and vehicle technologies as they are devel-
and reliability concerns, but also because the oped and to address petroleuminfrastructure
marine ports are not expanding tomeet ex-  needs to preserve past investments and to
pected growth in demandlternative and re- expand throughput capacity in the state.
newable fuels could face the same constraints
at the portsshould the state begin to rely = the energy cammission believes that
on impor ts of those fuels to meet state and transportation energy efficiency should be
federal renewable fuel standards. Infact, re- pursued through increased federal vehicle
newable and al ternative fuels face even more fuel economy standards and more sustainable
serious infrast ructure issues, as much of the land use practices in conjunction with local
infrastructure that will soon be needed is not governments.
even in place. Both petroleum and renewable
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landuse and
Planning

although land use decisions are made on
the local
implications by directly influencing consumer
transpor tation choices, energy consumption,
and greenhouse gas emissionsthe 2006
Integrated Fnergy Policy Report Updatstated

that thesingle largest opportunity tceltelp
forniameet its statewide energy and climate
change goals resides with smart growth —

achieve the benefits of sustainable land use
planning. Before adopting new state policies,
state government must improve its out reach

to local governments to better understand the
problems they facethis includes taking into

level, they often have statewide account and addressing the fiscal realities

local governments confront in difficult eco-
nomic times.

recommendations

= to reduce energy use and support the
transportation greenhouse gas emission
reduction goals of SB 375, state agencies in

development that revitalizes central cities and collaboration with the St rategiethcoun-

older suburbs, suppor ts and enhances public
transit, promotes walking and bicycling, and
preserves open spaces and agricul tural lands.
the 2007 Integrated Energy Policy Report
further noted that to reduce greenhouse gas
emissions, california must begin reversing
the current 2 percent annual growth rate of
vehicle miles traveled.

the energycammission is one of several
state agencies helping local and regional gov-
ernments make sustainable land use decisions.
the californiedepar tment oftransportation
coordinates local and state planning through
its regional Blueprint Planning Program. Sen-
ateBill 375 (Steinberghapter 728, Statutes
of 2008) requires theair resources Board to
set regional emissions goals by working with
metropolitan planning organizations. Senat
Bill 732 (Steinbergghapter 729, Statutes of
2008), recognizing the need for state agen-
cies toworkmore closely together on thisis-
sue, created the Strateggrowthcauncil, a
cabinet level commit tee composed of agency
secretaries fromBusinessfansportation and
Housing; california Health and Human Ser-
vices; thecalifornignvironmental Protection
agency; and thecalifornimaturairesources
agency, along with the director of fjewer-
nor’soffice of Planning andesearch.

these state agencies need to coordi-
natemore closely to help local governments

execUtlve SUMMary
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cil and local and regional governments wil |
continue to conduct research, develop ana-
lytical tools, assemble easy-to-use data, and
provide assistance to local and regional gov-
ernment officials to help themmake informed
decisions about energy opportunities and
undertake sustainable land use practices,
while recognizing the different needs of rural
and urban regions.

the Potential
ofcarbon
capture and

Sequestration

californiawill need innovative strategies to
address greenhouse gas emissions associ-
ated with energy production and ase.
such strategy is carbon capture and storage,
also known as carbon capture and seques-
trationthe 2007 IHFR focused on geologic
sequestration strategies for the long-term
management of carbon dioxide, but there
have been encouraging technology advance-
ments and investments since thertechnol-

ogy developers and policy makers who are
examining carbon capture and sequestration
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applications have expanded from an initial
focus on coal and petroleum coke to natural
gas and refinery gas, the predominant fos-

sil fuels used in california power plants and
industrial facilities.

recommendation

= the energy cammission recommends
that, as a mechanism for achieving state
energy and environmental objectives, it con-
tinue to support and conduct carbon capture
and sequestration research to demonstrate
technology performance and facilitate inter-
agency coordination to develop the technical
data and analytical capabilities necessary for
establishing a legal and regulatory framework
for this technologydalifornia.

achieving
Energygoals

california needs reliable, affordable, and
clean supplies of energy to serve its citizens
and maintain a strong economyhe state’s
electricity, natural gas, and transportation
sectors must continuously respond to changes
in supply and demand, new policies and tech-
nologies and their associated chal lenges, and
increasing environmental regulatmalifor-

nia must bolster its current energy foundation
with an aggressive and wide-ranging agenda
that will continue to reduce energy demand,
promote development of renewable energy
resources, ensure development of cleaner
fossil resources, give consumers more energy
choices, and build the necessary infrast ruc-
ture to protect the state from future supply
disruptions and high prices.
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in 2006, the legislature passeghd governor
Schwarzenegger signedssembly Bil | 321¢Gfiez, chapter 488,
Statutes of 2006), theglobal Warming Solutiors:t of 2006,
which established the goal of reducing greenhouse gagHg)
emissions to 1990 levels by 2020.aB 32 was the first law of
itskind to address climate change by implementing regulatory
market mechanisms to achieve real and measurghitereduc-
tion target®B 32 is the driving force forcalifornia’s energy
policy and programs, and the state must integrate many existing
policies and legislation into a symbiotic whole und&r32’s
broad umbrel la.

at the same time, it isimportant to recognize B8R 82 is
one of many policies that guide energy development, production,
and use in california. Many policies and programs in existence
prior to passage ofB 32 helped the state make steady prog-
ress toward more responsible stewardship of the planet and its
resourcesthese are discussed later in the chapter and include
the goal of achieving al | cost-effective energy efficienag-the
newables Por tfolio Standard, tadiforniaSolar Initiative, the
power planémission Performance Standard, and regulations to
reducegHg emissions frommotor vehicles. While many of the
energy policies in place are complementary, there can also be
overlap or conflict among those policies because they are often
designed to address different problems.

In addition to the challenge of integrating new and exist-
ing policies, laws, and regulations, there are chal lenges in co-
ordinating the various agencies that implement those policies.
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the energycommission, thecaliforniaPublic gHg-reduction actions including direct regu-

Utilitiescammission, california Independent lations, al ternative compliance mechanisms,
Systemoperator, thealiforniair resources monetary and nonmonetary incentives, volun-
Board, californiaenvironmental Protection tary actions, market-based mechanisms such
agency, and the StateWateesourcescon- as a cap-and-trade system, andatd 32 cost

trol Board all have very specific missions, of implementation fee regulation to fund the
jurisdictions, and expertise. Working col- programihe arBand other state agencies
laboratively is a challenging and ongoingmust adopt these reduction measures by the
goal, as agencies strive to integrate policies start of 2011the arBhas al ready adopted a
to establish priorities and transformbroadly number of “early action” measures required
framed objectives into concrete, efficient, and by theClimate Change Scoping Plar such as

coordinated programs and actions. the low carbon Fuel Standard, and is now
this chapter provides background onand  working on the plan’s other measutes.
abrief status of current policies and programs Inapril 2009, thealifornignvironmental

that affectcalifornia’s three major energy Protectioagency €al&Pa) released theraft
sectors—electricity, transportation, and natu-2009 Climate Actionteam Biennial Report to
ral gas— aswell as those that affect land the Govemor and legislaturethat describes
use and planning.the purpose is to provide the impacts of climate change on public
decision makerswith the context for themore health, infrastructure, natural resources, and
detailed discussions in subsequent chapters the economy. In addition, the report describes
of the various policy efforts underway and researchefforts to dafethe energycom-
the chal lenges associated with meetiogli- mission is a key agency for implementing
fornia’s energy policy goalghe description energy-related actions in teeB's Climate
of the energy policy landscape may also help  Change Scoping Plan and the Climate Action
decision makers see how policies overlap or team Biennial Report
complement each other, as well as where
gaps may exist that require additional action
to ensure a clean, efficient, and affordable - -
energy future faxalifornia. E I eC t r ICI t y
california’s loading order provides an overall
framework for meeting the state’s growing

B 32 electricity needs while achieving ditg
a emissions reduc tion goals mandated bgB

32. the loading order was original ly adopted
f r mwo r k in the 2003 Energy ActionPlan | a collabora-
assembly Bill 32 legislation charged the tiveeffort by tlenergycommission, thecali-
californiaair resources Boarda(B) with fornia Public Utilitiesmmission (cPUc), and
developing regulations and developing market
mechanisms to ultimately reducelifornia’s
gHg emissions by 25 percent by 2020. the

1 californiair resourcesBoardC/imate Change Scoping
Plan december 2008, available at: [ht tp/fwww.arb.

arB's Climate Change Scoping Plan report, ca.govice/scopingplan/scopingplan.htm].
approved omecember 12, 2008, outlines the
main st rategies for nfeetmg that gﬁm Cli- 2 ClimateActiorteam Biennial Report to the Governor

and legislature March 2009, available at: fhttp//www.
energy.ca.gov/2009publicationsét-1000-2009-003/
cat-1000-2009-003- d PdF].

mate Change Scoping Plarcontains a range of

caliFornia’'SenergyPol IcleS
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thecalifornia Poweauthority (now defunct).
the loading order callsfoalifornia'selec-
tricity needs to be met first with increased
energy efficiency and demand response;
second, with new generation from renewable
energy and dist ributed generation resources;
and third, with clean fossil-fueled generation
and infrastructure improvemerthe.policies

comprehensive program to achieve greater
energy savings in existing residential and
nonresidential buildings.

cPuc long termenergyefficiencystra-
tegic Planin September 2008, thePUc
adoptedcalifornia’s first strategic plan for
energy efficiency that provides a road map to

and programs affecting the electricity sec- achieve maximum energy savings across all

tor are presented below in the same general
sequence as the loading order.

Energy Efficiency and
demandresponse

energy efficiency and demand response mea-
sures are the first resources in the loading
order because they can contribute to meeting
climate change goals with little or no impact
on the environment and with measurable
benefits (for example, cost savings) to the
consumer. Since the 1970s, thenergycom-
mission has set efficiency standards for build-
ings and appliances to reduce energy demand
and increase savings fromenergy efficiency.
the fol lowing mandates and plans in the
area of energy efficiency and demand re-

sectors incaliforniathe plan includes four
specific programmatic goals, known as the
“Big Bolderergyefficiency St rategies™: 1) al |
new residential constructiomaliforniawili
bezero net energy by 2020; 2)all new com-
mercial constructioncialiforniawill bezero
net energy by 20302 3) heating, ventilation,
and air conditioning will be transformed to
ensure that its energy performance is optimal
forcalifornia’s climate; and 4) al | eligible low-
income customerswil | be given the oppor tun-
ity to participate in the low-income energy

efficiency program by 2020.
Arb’s Climate Change Scoping Plan . the
plan outlines emission reductions in the

electricity sector from maximizing building
and appliance standards, implementing addi-
tional conservation and efficiency programs,

sponsewill contribute toward reducing energy increasing combined heat and powercHP),

demand and meeting theB 32 goals:

Assemblybil | 2021 (levine, chapter 734,
statutes of 2006):this bil | requires then-
ergy canmission, in consultation with the
cPUc and publicly owned utilities, to develop

and more utility progrartise plan also calls
for similar strategies in the natural gas sector
such as increased instal lations of solar water
heating systems throughout the state.

astatewide estimate of al | potential ly achiev- Strategies and Progress
able cost-effective electricity and natural gas aB2021 is a key legisiative strategy for the

efficiency savings and establish statewide an-
nual targets for energy efficiency savings and
demand reduction over 10 years.

Assemblybil | 758 (skinner,chapter 470,
statutes of 2009).this bil | requires then-
ergy canmission to establish a regulatory
proceeding by March 1, 2010, to develop a

caliFornia’'SenergyPol IcleS
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utilities to expand their energy efficiency
programs. UndeaB 2021, the energycom-

3 azeronet energy building combines buitding energy
efficiency design features and clean on-site or near-
site distributed generation of sufficient quantity on
an annual basis to offset any residual purchases of
electricity or natural gasfromutility suppliers.
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mission is required to develop statewide esti-
mates of energy efficiency potential and goals
forcalifornia’s private and public utilities.
energycammission reports on utility progress
in meeting these goals as part of its biennial
Integrated Energy Policy RepoftEFR).

the 2008 progress repo #ghieving Cost-
Effective Energy Efficiency for Cal ifomia: Sec-
ond Annual AB 2021 Progress Report * found
that during thePUc’s 20062008 efficiency

ficiency, industrial/agricul ture/water end-use
efficiency, demand response, and distributed
energy resources system integrétibith

the passage of theenergy Independence and
Securityact (elSa) of 2007 ( titiexlll), the
evolution of the nation’s smart grid provides
new potential to achieve higher penetration of
energy efficiency and demand response tech-
nologies and capabilitiethePler program

is actively funding new research in the smart

program cycle, the investor-owned utilitiesgrid area to better define how to take advan-

(loUs) exceeded their three-year energy ef-
ficiency goals.during this period, the bUs
achieved more than 200 percent of their elec-
tric energy savings goal and 150 percent of
their natural gas savings goal. However, these
savings have not yet been verified, and mea-
surement and verification studies completed
for the 2004—2005 efficiency programs indi-
cate that verified programsavings could be
less than those repor tddhe progress report
also found that efficiency savings recorded by
publicly owned utilities increased substan-
tial ly from 2007 to 2008, reaching 66 percent
ofaB 2021 adopted goals in 2008.

there are various effor ts underway to in-
crease energy efficiency savings @alifornia.
the energycommission’s Public Interesén-
ergyresearch (Per)program helps improve
energy efficiency technologies and strategies,
with $180 mil lion devoted to efficiency-related
efforts from 1997-2007. the Pler program
funds research, development, and demon-
strationr@&d) in the following efficiency
programareas: buildings end-use energy ef-

4 californi@nergycommission, Achieving Cost-Efective
Energy Efficiency for Califormia: Second Annual AB 2021
Progress Report, december 2008, cec-200-2008-007,
[ht tp//www ener gy.ca.gov/2008publicatiorsdc -200-
2008-007/ cec -200-2008-007 P dF].

& californi@rergycommission, PERAnual Report,
March 2009, cec -500-2009-064- cMF, available at:
[ht tp//www ener gy.ca.gov/2009publicatioredc -500-
2009-064/ cec-500-2009-064- cMFPdF].
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tage of all the capabilities the smart grid wil |
offercalifornia in the future.

in the area of demand response and
load management, thenergycammission’s
2007 EFR recommended initiating a for-
mal rulemaking process involving tle#Uc
and california Independent Systapera-
tor ¢alifornial8) to pursue the adoption of
load management standards undeethbegy
cammission’s existing authoritythe energy
cammission opened an informational pro-
ceeding and rulemaking on load management
standards in January 2008. frovember
2008, the energy cammission’s efficiency
canmittee published a draft analysis that fo-
cused on advanced metering, time variant rate
design, and demand response enabling tech-
nologiesthe efficiency commit tee and staff
held workshops and discussions with stake-
holders fromdecember 2008 through March
2009. Since that time, thenational Institute
of Standards andtechnology has taken up
the issue of demand response communication
standards for possible federal action. In addi-
tion, mostalifornia utilities have aggressively
expanded their advanced metering infrastruc-
ture rollouts and the d&artment of
energy has directed smart geihericanre-
covery andreinvestmentact of 2009 (arra)

6 californi@nergycommission, Public interesérergy
research program, available at: fhttp://iwww.energy.
ca.gov/research/index htmi].
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funding toward demand response issues like
advanced metering infrast rucfurelight of
these significant developmentsnergycom-
mission staffis currently working withdhe
ficiency cammittee to evaluate the necessity

energy canmission held a series of infor-
mational workshops throughout the state to
inform stakeholders of the funding guidelines
and application proceskhe energy com-
mission adopted th&fate brergy Program

of aformal regulation to achieve state demand Guide/ines on September 30, 2009, which

response and load management policy goals.
another effort to support energy efficiency
and conservation is theergyefficiency and
conservation Blocgrant Program, which is
funded by thearra, created by theslSa of
2007. as part of the increasing national fo-
cus on the impor tance of energy efficiency,
arra isproviding $351.5mil lion in funding
to californiaof that amount, $302 million
will go directly from the USepartment of
energy ¢loe) to large incorporated cities and
counties incalifornia, and $49.6 million wil |
be made available through thenergycom-
mission to 265 small incorporated cities and

describe implementation and administration
of specific program areas funded by the State
energy Programas of november 2009, the
energycommission had al located $25 mil lion
to thedepartment ofgeneral Serviceskn-
ergyefficient State Proper thevolvingloan
Program, $25 mil lion to #mergyconserva-
tionassistanceact 1% lowInterestioans,

and $20 mil lion to thgreen JobsWorkforce
training Program. In addition, &mergy
commission is in the process of making $95
million available for energy projects focused
on residential and commercial building ret-
rofits for energy efficiency measures and

44 small counties not eligible for direct grantsinstal ling on-site photovoltaic systems. Under

from thedoe.

the energycammission adopted theen-
ergyefficiency andconservation Blogkrant
Block Grant Guidelineson october 7, 2009,
which describe the eligibility and procedural
requirements for applying for program funds,
and released the grant solicitation and ap-
plication package croctober 8. the energy
cammission held a series of application devel-
opment clinics throughatidlifornia to assist
eligblesmall cities and counties with their
applicationsapplications are due on January
12,2010. overall, this programis a crucial
strategy for assisting small cities and coun-
ties in implementing projects and programs
that reduce total energy use and fossil fuel
emissions and improve energy efficiency in
building and other appropriate sectors.

arra is also providing $226 million in
funding to thenergy cammission for the
Stateenergy Progranearlier in the year, the

7  Seelhtip/iwww.recovery.gov/Pages/home.aspx).
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this program, local jurisdic tions, nonprofits,
or private organizations can create par tner-
ships and apply for program funding under
a competitive solicitation process for three
different areas: thealifornisamprehensive
residential Buildingetrofit Program, the
Municipal andcammercial Buildindargeted
Measure retrofit Program, and the Municipal
Financing Programfor programs rela&fl to
811 (levine, chapter 159, Statutes of 2008),
which authorizes all cities and counties in
california to designate areas where willing
property owners can enter into contractual
assessments to finance instal lation of distrib-
uted renewable generation, aswel | as energy
efficiency improvements.

overall, this program is an important
strategy for making buildings and industrial
facilitiesmore energy efficient and will help
finance such projects.
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renewable Energy

Second in the state’s loading order is to meet
new electricity needs with renewable energy
resources. With the passage aB 1890
Brultechapter 854, Statutes of 1996), the
legislature established a public goods charge
to support
Since then, the state has implemented other
policies to expand renewable energy produc-
tion goals igalifornia. Some of these policies
were implemented prior to passageatf 32,

but they al | play a critical role in meeting the
state’'gHg emissions reduction goals:

senatebill 1078 gher,chapter 516, s tat-
utes of 2002)establishedalifornia’senew-
ablesPortfolio StandarB3) requiring retail
sellers of elect ricilg$, community choice

aggregators, and elect ric service providers) to

procure 20 percent of retail sales from renew-
able energy by 2017the publicly owned utili-
ties are encouraged, but not required, to meet
the same goalthe bil | delegated specific roles
to thesnergycommission andcPUc.

Energy Action Plans | (2003) and I/ (2005):
the firstbnergy Action Plarrecommended ac-
celerating thePS deadline to 20 percent by
2010, and the second recommended an ac-
celerated goal of 33 percent renewables by
2020.

senate bill 107 ¢imitian, chapter 464,
statutes of 2006)required thedlUs to meet
the “20 percent by 2010” goal as recom-
mended in theErergy ActionPlan |. thebill
expanded therPS reporting requirements
of the publicly owned utilities to thenergy
camnmission and expanded rPS eligibility of
out-of-state renewable resources.

executive order s-06-06 (2006). estab-
lished a biomass target of 20 percent within
the established PS goals for 2010 and 2020.

caliFornia’'SenergyPol IcleS
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renewable energy development.

executiveo rders-14-08 (2008): established
acceleratedPS targets (33 percent by 2020)
as recommended in thénergy ActionPlan Il

the order also called for the formation of the
renewablesrergyactionteam, comprised of

the energy cammission, depar tmment of Fish
andgame, Bureau of l and Management, and
US. Fish and Wildlife Service. through the
team, theenergycammission and thelepart-
ment of Fish andgame are to prepare aplan
for renewable development in sensitive desert
habitat.

executiveo rders-21-09 (2009). directs the
arB toworkwith tlePUc, thecalifornia g,
and theenergycammission to adopt regula-
tions increasingalifornia’sPS to 33 percent
by 2020. the arBmust adopt these regula-
tions by July 31, 2010.

strategies and Progress
the state has implemented several key strat-
egies and programs to increase renewable
energy generation consistent with these poli-
cies. these include theerergycommission’s
renewablesnergy Program, th&’Sprogram
jointly administered by thenergy cammis-
sion and thecPUc, the renewableenergy
transmission Initiative, thdesertrenewable
energyconservation Plan, feed-in tariffs for
renewable generators, the Bioenerggtion
Plan, and mul tiphel&d activities.

the energycammission’s renewableen-
ergyProgram has, since 1998, encouraged
investments in renewable energy by providing
rebates and electricity production incentives
for new and existing renewable facilities and
emerging renewable technologieshe pro-
gram has suppor ted more than 5,000 mega-
watts (M) of existing and new renewable
generating capacity with approximately $2
billion in funding over the life of the program.
Funding col lection for the programis set to
expire January 1, 2012.
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Under SB 1078, the energy cammission
and thecPUc jointly implement thePSfor
all but the publicly owned electric utilities,
who implement their owrPS programs.
the energy canmission is responsible for
certifying eligible facilities asrPSeligible”
and has cer tified 600 facilities since 2002.
the energy cammission is also responsible
for tracking and verifyingPS procurement
and was instrumental in the development of
the Westernrenewable energy generation
Information System as the official accounting
system for tracking renewable energy credits
(also known asecs) in theWestern Intercon-
nection regiofi. the cPUc’s responsibilities
include approvingol procurement plans
and rPS-eligible contracts fol$, ensuring
compliance, and setting benchmark pricing
for investor-owned utiliBS contractdhe
cPUc also overseesrPSprograms for elec-
tric service providers and small and mul ti-
jurisdictional utilitiess of november 2009,
the cPUc had approved 129 rPScontracts
totaling 10,271 MW, with an additional 30
contractsfor 4,605 MW under revieabout
900 MW of these approved contracts are on-
line and delivering energy to the%grid.

the energy commission andcPUc are
responsible for tracking and verifying utili-
ties’ progress towarBS goals. In July 2009,
the cPUc reported that the thredswere
supplying approximately 13 percent of their
aggregated total sales fromeligible renew-
able resources as of 2008the energycam-
mission has not yet verifiedPS procurement
for 2008. Publicly owned utilities are showing
progress in renewable energy procurement,

8 Formoreinformation, see [htip//www.wregis.org/]

9  california Public Utilitiemmmission,
Renewables Portfo lio Standarduarterly
reportnovember 2009, available at: [http://
www.cpuc.ca.govhr/rdonlyres/528825e-
0d2e-48¢0-950¢-9¢c 82BFeefFd4¢/0/
Four thQuar ter2008PS tegislativeepor thhal .pdf].
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with expectations for the 15 largest publicly
owned utilities of 12.4 percentdfS-eligible
renewable retail sales by 2011. In addition, the
los angelesdepartment of Water and Power

will cover a range of activities related to the
development of renewable energy projects
and associated transmission needs, aswel | as

habitat conservation and mitigation strategies

recently set goals to divest entirely from coal-n the plan’s study area.

powered generation and increase its renew-
able energy portfolio to 40 percent by 2020.
MeetingrPS goals depends in large part
on building new transmission lines to access
remote renewable resourcéshelp address

anadditional strategy to help the state
meet its rPS targetsis the use of feed-in
tariffs — fixed, long-term prices for energy.
countries such as Spain and germany have
implemented successful feed-in tariff pro-

land use and environmental concerns, the stategrams, but this concept has been slow to gain

launched therenewable erergy transmis-

sion Initiativeretl) in 2007, to identify areas
where renewable energy could be developed
economical ly and with minimal environmental
impacts and the t ransmission projects needed
to access those areasretl is a stakeholder

momentum ircaliforniathe state made some
progress when thecPUc adopted a feed-in
tariff flecision 07-07-027) in February 2008,

for renewable energy systems at publicly
owned water and wastewater treatment facili-
ties. In the same decision, thePUc expanded

collaborative supervised by a coordinating the feed-in tariff approach to any renewable

committee made up of theenergy cammis-
sion, thecPUc, thecalifornia I8, and publicly
owned utilitiesret! and other transmission-
related issues are discussed in more detail in
chapters2and 3.

systemwith a capacity of up to 1.5MWVin the
Southerncalifornisedison (Sce) and Pacific
gas andekctric (§&e) service areas.
governor SchwarzeneggegEgecutiveor-
der S-06-06 ispart ofastrategy to developan

another strategy to address environmental integrated and comprehensive state policy on

barriers igovernor SchwarzeneggeeXecu-
tiveorder S-14-08, which directs state agen-
cies to work with federal agencies to prepare
adesertrenewablesnergyconservationPlan
(drecP)for the Mojave andolorado deserts
of california.the science-drivendrecP is
intended to become the state road map for

the use of biomass for electricity generation.
In response, the Bioenergy Interagency Work-
ing group® developed the Bioenergy Action
Plan for Califomiain 2006, which identified
63 action items for various state agencies to
advance the use of bioenergy alifornid

the executiveorder required thenergy

renewable energy project development thatcommission to provide aprogress report in

will advance state and federal conservation
goals while facilitating the timely permitting
of renewable energy projects in these desert
regions.

the drecP efforts will be informed by
mul tipleenvironmental and land use planning
activities including the Bureau d&nd Man-
agement’s Solar Programmadivironmental
Impact Statement (Solael)and retl ac-
tivities, such as the competitive renewable
energy zones, and associated transmission
line segments to access the zones in dbko-
rado and Mojavalesert regionsthe drecP

caliFornia’'SenergyPol IcleS
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10 theWorkinggroup is fed byc ammissioner James Boyd
of thecaliforni@nergycommission and inc fudes the
catliforniair resources Boardgaliforni@mnvironmental
Protectioagency,california Public Utitities
cammission, california esourcesagency,depar tment
of Food andagricul turejepartment of Forestry and Fire
Protectiorgepar tment ofieneral Services, Integrated
Waste Management Board, and the StateWater
resourcescontrol Board.

11 Bioenergy Interagency Workiggoup, Bioenergy Action
Plan for Californig July 2006, cec-600-2006-010,
available at: fhtip//www.energy.ca.gov/bioenergy_
action_plan/indexhtmi].
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the biennial R on the 63 action items.to
date, theenergycommission has found that
most of the items have been implemented
or are ongoing. For those that have not been
put into action, many are no longer relevant,
have been over taken by other events, or have
not been funded. in 2008,californiamet the
goal of generating 20 percent of its renewable
electricity from biomass sources. However,
biomass capacity in the state has decreased
since 2002, from 6,192 MW to 5,724 MW, ©
this decrease resulted from the expiration
of standard offer contracts from the 1990s,
while very few contracts have been signed for
new electricity generation fueled by biomass
and biogas. the existing fleet of biomass
generators depends on financial support from
the energy cammission’s renewableenergy
Program, funding for which expires in 2011.
these findings are provided in tlmergy
cammission’s 2009 Draft Bioenergy Progress
toPlarreport, with anticipated publication in
January 2010.

overallrd&d continues to be another
important strategy for expanding
able energy development ioalifornia. From
19762007, the energy cammission’'s Per
program has dedicated $131 mil lion to renew-
able energy research. In addition, the Bir
transmissionresearch Program is focused on

renew-

specifical ly addressing the issues associated
with renewable integration into ¢hdifornia

t ransmission system, while research in other
areas such as demand response, energy stor-
age, and smart grid technologieswil | helpwith
renewable integration.

Finally, one other strategy for meeting the
rPSis the california I8’s Integration ofe-
newable resources Program, which involves
working with thenergy cormission and

12 Presentation bgaryl Metzat theugust 10, 2009,
lePr StaffWorkshop orr d&d of advancedgeneration
technologies, talifor niggeneration Por tfolio,”

californi@nergycommission.
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other agencies tdentify issues and solutions
for the integration of large amounts of renew-
able resourcesinto thalifornia I8 control
ara® the californial® completed studies

on 20 percentPS by 2010 in July 2009, and
isworking on the 33 percent rPS by 2020
scenarios, which it expects to complete by
december 2009.

distributedeneration

Increased use of distributed generation is
another strategy for meeting the stafidy
reduction goalslist ributed energy systems

are complementary to the traditional electric
power systemand include smal |-scale power
generation technologies (for exangbie,
photovoltaic, small wind turbines) located
close to where the energy is being usedis-
tributed generation has many advantages,
including increased grid reliability, energy
price stability, and reduced emissions, espe-

cial ly in industrial applicatiomaliforniais
leading the nation in implementing policies
to encourage distributed generation develop-
ment. the fol lowing policies were enacted to
encourage the use of distributed generation
systems as a way of meeting the state’s cli-
mate change goalswhile increasing reliability:

Assembly bill 1969 Yee, chapter 731,
statutes of 2006):this bil | authorized feed-
in tariffs for small renewable generators of
less than 1 MW at public water and waste-
water treatment facilities. In July 2007, the
cPUc (d. 07-07-027) implementedaB 1969,
expanded the feed-in tariffs to 1.5MW, and
included nonwater customers in &P
and Sce territoriethe power sold to the
utilities under feed-in tariffs can be applied
toward the state’sPS targets. SenateBil |

13 california Independent Systenperator, see [http://
www.caiso.com/1¢51/1¢51¢7946a480 htmi].
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380 (Kehoe, chapter 544, Statutes of 2008)
codifiedcPUc’s expanded feed-in tariff to in-
clude altPS-eligible generators 1.5MN and
below. the program cap was also expanded
from 250 MW to 500 MWas of august 2009,
14.5 MV of contracted capacity had resul ted
from the tariff.

Assembly bill 1613 P lakeslee, chapter
713, statutes of 2007).ako known as the
Waste Heat andcarbonemissions reduction
act, this bil | was designed to encourage the
development of nesHP systems incalifornia
with a generating capacity of up to 20MW, re-
sul ting in more efficient use of natural gas and
reducedgHg emissions. the bill requires the
cPUc and theenergycammission to establish
policies and procedures for the purchase of
electricity fromeligibh® systems.

Arb’s climate change scopingPlan: the
arBset a target of 4,000 MW of cHP that
would displace 30,000 gigawat t hours of de-
mand from other power generation resources
with the overal | goal of reducing carbon diox-
ide (co,) by 6.7 mil lion metric tons.

senate bill 1 (murraychapter 132, stat-
utes of 2006). thisbill enacted thegover-
nor’s Million Solemofs program with the
overall goal of instal ling 3,000 MWV of solar
photovol taic ¥Psystems.

senatebil | 32 {ncleod, chapter 328 s tat-
utes of 2009). thisbill requires each local
publicly owned electric utility with 75,000 or
more retail customers to offer a feed-in tariff
for eligible renewable energy facilitiesup to 3
MWin size until the utility meets its propor-
tionate share of a total statewide cumulative
cap of 750 MW. the feed-in tariff priceis to

tributes of renewable generation. S8 32 also
requires bUs to expand their current feed-in
tariffs for eligible renewable energy facilities
from 1.5MWV to 3 MWuntil the utility meets

its proportionate share of a total statewide cu-
mulative cap of 750 MW. Prior to thisbill, the
statewide cap was 500 MWVthe feed-in tariff

shal | provide performance guarantees for any
generator greater that 1 M.

strategies and Progress
IncreasingcHP is a key strategy for displac-
ing conventional power sourdeshelp track
the state’'sHP goals, thearBwil | report on
the gHg emissions reductions resul ting from
the increase of electricity generated from
cHP. ako, in January 2010, theenergycom-
mission is scheduled to adopt guidelines to
establish the technical criterigffrsystem
eligibility for programs developeabg Bnd
publicly owned utilities.

to implement SB 1, the state officially
launchedgoSolarcalifornia in 2007, to bring
customer awareness to th®Uc'’s california
Solar Initiative and tlenergycammission’s
new Solar Homes Par tnership, and solar in-
centive programs offered by publicly owned
utilities beginning 2008the californiaSolar
Initiative offers rebates to existing homes and
nonresidential energy customers installing
solar systems indU service territories, with
226 MW of new solar systems instal led as of
June 2009.

the new Solar Homes Partnership of-
fers incentives for home builders to construct
solar homes inoU service territoridhe
goals of the programare to achieve 400 MWV
of instal led solar capacity by the end of 2016,
create a self-sustaining solar market without
the need for government incentives, and foster

reflect the value of every kilowatt hour of elec-sufficient market penetration in the new resi-

tricity generated based on the time of delivery.

the price may be adjusted based on other at-

callFornla’'SenergyPol IcleS
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dential market so that 50 percent or more of
new housing buil t by 2016 and thereafter will
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include solar systems. However, with the re-
cent extreme downturn in new home construc-
tion, program activity has been slow and is
likely to remain so until the economy recovers.

Solar incentive programs offered by the
publicly owned utilities must abide by the
minimum guidelines adopted by theenergy
cammission in december 2008. these so-
lar incentive programs have their own pro-
cesses and requirements and are expected to
achieve 700 MW of instal led soclar capacity by
theend of 2016.

another customer-side strategy is the
Selfgeneration Incentive Program, which is
implemented by thecPUc through the 6Us
and provides rebates for customers who instal |
wind turbines and fuel cekhe programorig-
inal ly included microturbines, smal | gas tur-
bines, wind turbines, solar photovoltaics, fuel
cells, and internal combustion engines, but as
of January 1, 2008, eligibility was limited to
fuel cells and wind energy technologies. How-
ever, SB412 (Kehoechapter 182, Statutes of
2009), signed in october 2009, expands pro-
grameligibility to include “distributed energy
resources that theUc], in consul tation with
the Statair resources Board, determines wil |
achieve reductions of greenhouse gas emis-
sions.” as of december 2008, the loUs have
paid more than $600 mil lion in rebates for
more than 1,200 projects totaling more than
337 MW of generating capacityihe energy
carmmission administers a similar program,
the emerging renewables Program, which
continues to be limited to small wind turbines
and fuel cells that use renewable fuels.

net metering is another strategy to help
increase customer-side dist ributed generation
technologies, par ticulanlydustomers who
install an on-site renewable energy system can
apply for net metering, which is a special bil ling
ar rangement with the utilithe customer’s

electric meter tracks electricity generated by 15

the renewable system versus electricity con-
sumed, with the customer paying only for the

caliFornia’'SenergyPol IcleS
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net amount taken from the grid over a 12-month
period.as of october 2009, thePUc reports

that more than 90 percent of the 509 MW of
grid-connected solardbllterritories are net
metered In addition, iroctober 2009, B&e
committed to increase the amount of net me-
tering for rooftopsolarinits territory from2.5
percent to 3.5 percent to ensure that invest-
ment in solar continues to drow.

naturagas andnuclear
Power Plants

despite long-termefforts to promotepreferred
like energy efficiency, demand
response, dist ributed generation, and renew-

resources

able energycaliforniastill relies on natural
gas and nuclear power plants for about 60
percent of its elect ricity. Since deregulation in
1998, the energycammission has reviewed
and licensed 66 electric generation projects,
totaling 25,744 MW. Forty-seven of these
licensed facilities, totaling more than 15,000
MW of natural gas-fired capacity, have been
built and are on-line.

the following are key policies affecting
natural gas and nuclear power plants:

state water resources controlboard’s
once-throughcooling resolution (2006):
the State Wateresources control Board
(SNrcB)passed a resolution to reduce ma-
rine impacts from once-through coolirig)
systems used by 21 coastal power plantsin

14 californiaPublic Utilitiemmmission, Califomia Solar
Initiative Staff Progress Reporf october 2009 table
7, [htip/iwww.cpuc.ca.govhr/rdonlyres/4B614602-
0e76-4533- a03a-Bc01B6a89831/0/
Progrepor bct09Final_3 withcover pdf].

office of thegovernoroctober 26, 2009, press release,
“governor Schwarzenegger Securesmmitment to
continuenet Metering for Solar,” [http//gov.ca.gov/
press-release/13731/].
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california, including natural gas and nuclear
plants.this began as a coordinated process
between several government agencies to
phase out the use obtc.

Assembly bill 1632 plakeslee, chapter
722, statutes of 2006). this legislation di-
rected theenergycommission to assess the
vulnerability ofalifornia’s largest baseload
plants, B&e’s diablocanyonnuclear Power
Plant diablocanyon)and Se's San onofre
nucleagenerating Stationg8gS), to an ex-
tended shutdown due to a major seismic event
or agingaB 1632 also called for an examina-
tion of potential impacts from the accumula-
tion of nuclear waste at both locations and an
exploration of other key issues such as plant
relicensing and worker safety.

senate bill 1368 (Peratachapter 598,
statutes of 2006)thisbill limited long-term
investments in baseload generation by the
state’s utilities to power plants that meet an
emissions performance standard jointly es-
tablished by theenergycammission and the
cPUc.

2005 and 2007 IEFPR Policy on Aging Power
Plantsin both reports, thenergycommis-
sion recommended that tbBUc require
loUs to procure enough capacity from fong-

Arb’s Climate Change Scoping Plan : the
Climate Change Scoping Plancal Is for indus-
trial facilities, such as power plants, to imple-
ment cost-effectivgHg emissions reduction
strategies. Specifically, t@&imate Change
Scoping Plan requires a reduction ghig
emissions from fugitive emissions (for exam-
ple, from leaks in plant equipment like valves,
seals, and so on) from oil and gas extraction
and gas transmission.

Assemblybill 1318 (Perezchapter 285,
statutes of 2009)Under existing law, air pol-
lution control districts or air quality manage-
ment district governing boards are required to
establish emission reduction credit systems
that are to be used to offset certain futurein-
creases in the emission of air contaminants.
these must be banked prior to use to offset fu-
ture increases in emissiongthis bil | exempts
certain actions on emission credits under-
taken by the Soutkocastair Quality Manage-
mentdist rict SaQMd) to be exempt from the
californienvironmental Qualdgt ceQa).

senatebil | 827 wright,chapter 206,s tat-
utes of 2009): thisbill authorizes 8aQMd

to issue permits under specific circumstances
notwithstanding the court decisioneda.

termcontracts to allow for the orderly retirestrategies and Progress

ment or repowering of aging plants by 2012.
In the2007 IEFR, theenergycommission rec-
ommended thatalifornia’s utilities adopt al |
cost-effective energy efficiency measures for
natural gas, including replacement of aging
power plants with new efficient power plants.
In addition, the2007 HR recommended the
energycammission, thecPUJc, the california
ISo, and other interested agencies work to-
gether to complete studies on the impacts of
retiring, repowering, and replacing aging pow-
er plants, particularly in Soutbetifornia.

callFornla’'SenergyPol IcleS
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the federal governmenti®ean Wateract,
enacted in 1972, is the primary law govern-
ing water pol lution in the United Statde

act implemented a permit systemfor regulat-
ing point sources of pollution (for example,
industrial facilities) to be overseen by the US.
environmental Protectagency US. ePa)

or states with approved permit ting programs,
such as california. Section 316(b) of tbdsan
Wateract addresses the adverse environmen-
tal impacts caused by cooling water intake
structures frompower plants and other indus-
trial sourcesthis section requires that the
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location, design, construction, and capacity of [N addition to marine impacts fromtc,
cooling water intake st ructures reflect the besthe primary concerns regarding thestate’s nu-
technology available for minimizing adverse clear plants relate to thepotential for extended

environmental impacts. outages at the plants from seismic events or
Inapril 2006, the SWcB issued a resolu- plant aging and the absence of a repository for

tion to redueetc impacts from existing pow- disposal of the high-level radioac tive waste

er plants to comply with thean Watemct. produced at theplants. In addition, the plants

the SVrcB issued a preliminary proposal to ~ Poseasmall risk of potential ly severe impacts
phase out otc and provided it for review to fromacts of terrorismor accidents.

the energy commission, california |9, and the energycammission’s repor tAn As-

the cPUc. the SArcB received pertinent sessment of Califomia’s Nuclear Power Plants:
feedback from the energy agencies about the ~ AB 7632 Report]” adopted as par t of tB608
ability to maintain reliability while complying EFRUpdate, recommended that g&e and
withotc policy.the SNrcB issued a second Sce update studies on the seismic hazard at
proposed retirement schedule, but the energy their nuclear plants, investigate plant seismic
agencies stil | had concerns that the proposed Safety compliance with current codes and
schedule would impact electricity reliability. In Standards, describe plant repair plans and
June 2008, the SArcB formed the Interagen- time frames in the event of an ear thquake,

cy Workinggroup to foster communication provide evidence of strong safety cultures

among seven government agenciébe three (especial ly atddgS), and report findings
energy agencies — the energy canmission, from these studies as par t of their license
cPUc, and thecalifornia I8 —were encour- renewal feasibility studies for tlePUc and
aged by the SV cB to propose al ternatives to in futureFFs.

its compliance schedule. thestrategies just described are meant

the energy agencies submitted a final O minimize reliability, economic, and envi-
strategy in May 2009, that callsfor replacing ronmental risks associated witbalifornia’s
existingotc facilities with some combination ~ operating power plants. S8 1368, on the other
of repowered technologies onsite, new gener- hand, applies to all new power generation. In
ation located in other areas, and/or upgrades 2007, theenergycammission adopted regula-

to the transmission systenthe SV rcB ac- tions for publicly owned utilities to meet the
cepted the proposal and included references emissions Performance Standard as required
to it in its draftc policy on June 30, 2008 by S8 1368. the regulations require a base-

the otc concerns relating to grid reliability, 10adstandard for generation of 1,100 pounds

with emphasis on Southeraalifornia, are dis- of co, per MW hour and establish a public re-
cussed in more detail thapter 3. view process to ensure compliance with the
emissions Performance Standard.

16 Jaske, Michael r. (californiznergycommission), 17 available at: [hitp//www.energy.ca.gov/
Peters,dennisc. (california Independent System 2008pubticationst ec-100-2008-009/ cec -100-2008-
operator), and Strausspbertl. (california Public 009- cMFPdF]. the report wasbased ona report
Utilitiessommission), Implementation obnce-through prepared by MW & associates for thealifornia
Cooling Mitigationthrough Erergy Infrastructure Planning energycommission, AB 1632 Assessment of California’s
andProcurement, califor niner gyc ommission, July operating Nuclear Plantsoctober 2008,cec -100-
2009, cec-200-2009-013-8 d, available at: [http// 2008-005-F, available at: [htip://www.energy.ca.gov/
www.energy.ca.gov/2009publica tionséc -200-2009- 2008pubticationséec -100-2008-005/ cec -100-2008-
013/cec -200-2009-013-S d.PdF]. 005-FPdF].
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t mnsmission and
distribution

the state’s t ransmission and dist ribution sys-
temis another critical component of the elec-
tricity sector for servinglifornia’s growing
population and integrating renewable energy.
the state has implemented several key leg-
islative mandates addressing transmission
planning and permit ting, and recent passage
of legislation requiring a “smart grid” deploy-
ment plan reflects the growing importance of
these technologies in improving efficiency,
reliability, and cost-effectiveness of the
state’'selectrical system.

senate bill 1565 lowen, chapter 692,
statutes of 2004).In 2004, the legislature
addressed the need for an official state role
in transmission planning with the passage of
thisbill. SenateBill 1565 directedetfeergy
cammission to develop &trategictransmis-

sion Investment Plamvhich identifies and rec-
ommends actions to stimulate transmission
investments to ensure reliability, relieve con-
gestion, and meet future growth in load and
generation, including renewable resources,
energy efficiency, and other demand reduc-
tion measures.the Strategic transmission
Investment Plaris a companion document

to thelhtegrated Energy Policy Reporénd is
adopted by thenergycammission along with
that report.

senate bill 1059 ¢scutia, chapter 638,
statutes of 2006).this bill required the
energy commission to designate transmis-
sion corridor zones on state and private lands
available for future high-voltage electric-
ity transmission projects, consistent with
the state’'s electricity needs identified in the
Integrated Energy Policy Reportand Strategic
transmission Investment Plans

callFornla’'SenergyPol IcleS
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senatebill 17 (Padil laghapter 327 s tat-
utes of 2009):thisbil | requires thePUc (in
consul tation with theergycammission, the
california I8, and other key stakeholders) to
determine the requirementsfor asmart grid
deployment plan consistent with the policies
set forthin thebill and federal law by July 1,
2010. thebill requires the smart grid to im-
prove overall efficiency, reliability, and cost-
effectiveness of electrical system operations,
planning, and maintenanasach electrical
corporation must develop and submit asmart
grid deployment plan todBec for approval

by July 1, 2011.

strategies and Progress

the energy commission has prepared and
published two strategic plans in response to
B 1565. the first was released in 2005 and
the other in 2007.Both repor ts provided an
overview of the significant t ransmission plan-
ning and system issues hindering development
of amore robust high-vol tage grid and identi-
fied actions necessary to improvalifornia’s
fransmission system.

the 2009 Strategic transmission Invest-
ment Plan prepared in suppor t of the2009
BER, describes the immediate actions that
californiamust take to plan, permit, construct,
operate, and maintain a cost-effective, reliable
electric transmission system that is capable
of responding to important policy chal lenges
such as achieving significangHg reduc-
tion andrPS goals. the 2009 HR provides
the report’s top priority recommendations in
chapter 4.

In 2004, the Per program established the
fransmission research Program to specifi-
cally address the research and development
needs of california’s transmission system.
the program considers new and emerging
technologies that can increase the capabili-
ties of existing transmission lines and provide
better understanding of system management
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issues associated with the penetration of
high amounts of renewable generation and
integrating new high-speed data collection
technologies like synchrophasdrsesearch
continues in areas specifical ly addressing the
issues associated with renewable integration
into thecalifornia transmission system.

naturadas

california’s dependence on natural gas as a
fuel for electricity generation and for heating
and process indust ries requires the state to
have reliable and cost-effective sources of
supply and sufficient infrastructure to deliver
that supphduring the 2009Pr proceedings,

the l[ePr committee focused on natural gas
issues relating to price volatility, supply, and
infrastructure needsside from gHg emis-

sion reduction policies, other guiding policies

californiaclimate change Policies:the
policies directing the state to meet climate
change goals, such as thePS and thearB's
Climate Change Scoping Plgrintend to reduce

the state’s dependence on fossil fuels —such

as natural gas —and replace themwith cleaner
fuel resources.

strategies and Progress

california relies on natural gas for more than
45 percent of its total system power nefds.
eighty-seven percent of natural gas supplies
are impor ted via pipelines from the South-
west, therocky Mountains, andanada. this
reliance on out-of-state natural gas leaves
california wvulnerable to supply disruptions
and price volatility. Since 2000, the United
States has experienced four major price
spikes that affected residential, commercial,
and industrial consumers, aswel! as power

regarding natural gas relate to forecastinggenerators and gas producetsring the

supply stability, and reliabilitie following
policies and regulations provide direction on
natural gas programs and development:

californiaPubliresourcescode: the code
directs thenergy commission to conduct
assessments and forecasts of al | aspects of
energy industry supply, production, transpor-
tation, delivery and distribution, demand, and
prices at least every two years and to identify
impending or potential problems or uncertain-
ties in theelectricity and natural gas markets,
aswell as potential options and solutions and
recommendations.

18 Synchrophasors cancollect and report critical electrical
measurements approximately 30 times per second,
providing information about grid conditions to system
operators so they can make time-sensitive decisions.
more renewable resources areintegrated into the grid,
operators need this kind of technology to respond to
unpredicted changes in output that are characteristic of
some renewable technologies.

callFornla’'SenergyPol IcleS
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20002001 energy crisis, natural gas cost
california $19.4 bil lion, more than double the
price paid for similar amounts in the years just
before the crisis.

this issue has been addressed by new
expansions of interstate pipelines, improve-
ments in utilities’ receiving ability, and the
enhancement by utilities and independent
storage owners of their storage operations
to meet future high demand conditions.
these effor ts have givencalifornia’s utilities
the flexibility to choose supply sources in
their day-to-day operations and have forced
natural gas production areas to competefor a
share of the state’s natural gas market. How-
ever,californiaisstill part of an international
natural gas market that includasada, the
United States, and Mexica.disruption in one

19 californi@nergycommission, erer gyamanac,
available at: fhtip:/fenergyalmanac ca.govielectricity/
total_system power htmi].
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area ripples through the rest of the market.

as domestic production of conventional
natural gas has declined, shale-deposited
natural gas within the United States and
canada could providealifornia withamore
stable supply of natural gas in the future. In
the last 20 years, technological innovations
have eliminated the barriers that prevented
the production of this resource. It is possible
that this new supply could flow eastward and
allowmore natural gas frombekies and
the Southwest to be sentdalifornia. Howev-
er, further analysis is needed on environmen-
tal concerns related to groundwater impacts
and the carbon footprint fromdril ling, as well
as market uncer tainties based on investments
and the infancy of shale development.

Importing liquefied natural gad fg)is
another strategy that could offset declining
domestic production of natural gas. In the
2007 IER , staff projected that as much as
20 percent ohorthamerican natural gas re-
quirements might be met withing by 2017.
However, development of new terminals ap-
pears to be slowing, and impor témd to the
United States have been lower than projected.
there is a new sense that the United States
may not need to relylory to make up previ-
ously projected supply deficits.

the 2007 HR recommended thadalifor-
nia should promote the use of pipeline-quality
biogas from dairies and landfilIs as astrategy
to diversify supplies of natural gdsthe
2009 | ePr Scoping Wo rkshop in June 2008,
the naturalresourcesdefense council rec-
ommended that th2009 [FFR pursue policies
that encourage the replacement of natural gas
with renewable resourcethe energycom-
mission examined this issue and found that
there are still significant barriers hindering the
in-state development of this resource, includ-
ingaB 4037 (Hayden,chapter 932, Statutes of
1988), which discourages injec tion of biogas
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into natural gas pipelines by penalizing landfill
gas and pipeline operatorsif vinyl chlorideis
found in the pipelinéhis has resul ted in pipe-

line operators purchasing from out-of-state 2005 Integrated Energy Policy Report

sources that are not restricted under the law.

fuels and
transportation

california has taken a clear policy stance of

2030, based on identified strategies that are
achievable and cost-beneficifi.

: the
energy camnmission examined petroleum re-
duction options and recommended that the
state develop flexible overarching strategies
that simultaneously reduce petroleum fuel
use, increase fuel diversity and security, and
reduce air pol lution amgHg emissions and

that it implement a public goods charge to es-
tablish a secure, long-term source of funding

decreasing reliance on petroleum fuels by for abroad transportation program.

increasing the mix of al ternative and renew-
able fuels and improving fuel efficiency.
Petroleumwill continue to be the primary fuel
source forcalifornia’s vehicles, at least in
the near term, so it must be factored into all
policy decisions regarding infrastructure and
transpor tation supply and demarah cali-
fornia relies increasingly on crude oil imports,
thestateis looking at ways to enhance and
expand the existing petroleuminfrastructure,
particularly at in-state marine pocésifor-

nia has adopted the fol lowing policies affect-
ing the transportation sector.

Assemblybil | 1493 (Paviey,chapter 200,
statutes of 2002).the bil | required therB

fo develop and adopt, no later than January 1,
2005, regulations to achieve the maximum
feasible and cost-effective reduction gifig
emissions frommotor vehicles.

2003 Integrated Energy Policy Report : the
energycommission showed that it is feasible

to significantly reduce the state’s dependence
on petroleum by increasing vehicle efficiency
and the use of alternative fuels and recom-
mended that the state increase the use of
nonpetroleumfuels to 20 percent of on-road
fuel consumption by 2020, and 30 percent by
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executiveorders-3-05 (2005). theexecu-

tive order established statevgklg emission
reduction targets that preceded the enact-
ment of aB 32: by 2010, reduce emissions

to 2000 levels; by 2020, reduce emissions to
1990 levels; and by 2050, reduce emissions to

80 percent below 1990 levels.

Assemblybill 1007 (Pavley,chapter 371,
statutes of 2005).thisbill required then-
ergycammission to prepare, jointly with the
arB, aplan to increase the production and use
of alternative and renewable fuedaliifornia
based on a full fuel-cycle assessment of the
environmental and heal th impacts of each fuel
optionthe State Al temative Fuels Phas ad-
opted by the two agencies december 2007.

the plan highlights the need for state govern-
ment incentive investments of more than $100
mil lion per year for 15 years and recommends
that the state adopt alternative and renewable
fuel use goals of 9 percent by 2012, 11 percent
by 2017, and 26 percent by 2022.

20 californi@nergycammission, 2003 Integrated Energy
Policy Reporfavailable at: [ht tp//fwww.energy.ca.gov/
repor ts/100-03-019F RIF].

21 californi@nergycammission, 2005 Integrated Bnergy
Policy Reporf cec -100-2005-007- cMF, available at:
[http:/iwww.ener gy.ca.gov/2005publicatiorsgc -100-

2005-007/ cec -100-2005-007- cMFPdF].
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Bioenergy Action Plan (2006). the energy
cammission adopted this plan with the intent
to maximize the contributions of bioenergy
toward achieving the state’s petroleum reduc-
tion, climate change, renewable energy, and
environmental goatée plan recommends a
production target of a minimum of 20 percent
of biofuels produced inalifornia by 2010, 40
percent by 2020, and 75 percent by 2050.

executive order s-06-06 (2006):
der set targets for the production of biofuels
based on the recommendations of theBio-
energy Action Planand charged theenergy
cammission, along with other commissions
and departments, to identify and secure fund-
ing for rd&d projects to advance the use of
biofuels for transportation.

thisor-

executiveorder s-01-07 (2007). governor
Schwarzenegger’s order establishedoe
carbon Fuel StandardcKS) for transpor-
tation fuels sold ircalifornia. By 2020, the
standard will reduce the carbon intensity of
california’s passenger vehicle fuels by at least
10 percent.the executiveorder directs the
secretary for thealEPa to coordinate the
actions of theenergycammission, the arB,
theUniversity ofcalifornia, and other agen-
cies to assess the “life-cycle carbon inten-
sity” of transportation fuebstB completed

its review of thelcFSprotocols and adopted
themas an ear ly action actober 2007 the
arB, through its rulemaking, adopted the new
standard iapril 2009.

Assembly bill 118 fufiez, chapter 750,
statutes of 2007): thisbill created thal-
fernative andenewable Fuel andehicle
technology Progranthe statute, subse-

22 californi@nergycammission, Bioenergy Action Plan
July 2006, cec -600-2006-010, available at: [http://
www.energy.ca.gov/bioenergy_action_plan/indexhtmi].
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quent ly amended bgB 109 (nufiez, chapter

313, Statutes of 2008), authorizes tleergy
cammission to develop and deploy al ternative
and renewable fuels and advanced transpor-
tation technologies to help at tain the state’s
climate change policieshe energy com-
mission has an annual program budget of
approximately $100 mil lion and is required to
adopt and update annually an investment plan
that determines the funding priorities.

the energy independence andsecurity
Act of 2007: this federal legislation requires
ever-increasing levels of renewable fuels—a
renewable Fuel StandardFS)— to replace
petroleumn. Primarily focused on ethanol, the
law establishes the national goal of using 36
billion gallons of renewable fuel per year by
2022. anupdated version of the standard,
calledrFS2, is scheduled to take effect
January 1, 20102

senate bill 375 (steinberg, chapter 728,
statutes of 2008).this bil | requires tharB

fo develop, in consul tation withmet ropolitan
planning organizations, passenger vehicle
gHg emission reduction targets for 2020 and
2035 by September 30, 2010.through the SB

375 process, regions wil | work to integrate
development patterns, the transpgiontaet-
work, and other transportation measures and
policies in a way that achievegHg emission
reductions while meeting regional planning
objectives.

23 United States Senatearmmittee orenergy and
naturafresources, summary and related documents
available at: fhttp/fenergy.senate.govipublic/index.
cfm?Fuseaction=lssueltemsdetail&issueltem_
d=f10ca3dd-fabd-4900-aa9d-¢ 19de47df2da&Mon th=
128year=2007].
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strategies and Progress
UnderaB 1493's authority, tharB approved
regulations to reduagHgs from passenger
vehicles in September 2004, with the regu-
lations to take effect in 2009. However, in
March 2008, the US. ePa denied thearB's
first waiver request to implemegHg stan-
dards. the denial was based on a finding
thatcalifornia’s request did not show it was
needed to meet “compel ling and extraordi-
nary conditions” as required under the federal
ckanairact.

the regulations became the subject of
automaker lawsuits, and their implementa-
tion was stal led by the USePa’s denial. In
May 2009, par ties on both sides entered an
agreement to resolve these issuethe US.
ePa grantead rB's waiver on June 30, 2009,
and thearBheld a hearing on September 24,
2009, on proposed amendments to the regula-
tions. It is expected that the Pavley regulations
will reducegHg emissions fromcalifornia
passenger vehicles by about 22 percent in
2012 and about 30 percent in 2016, while
improving fuel efficiency and reducing motor-
ists’ costs.

on april 22, 2009, the energy carmis-
sion adopted its first Investment Plan for the
alternative andenewable Fuels andvehicle
technology Prografh. the Investment Plan
contains specific recommendations for ex-
pending the $176 mil lion appropriated for the
first two years of the program (fiscal years
200809 and 2009-10). the Investment
Plan al locates $46 mil lion for electric drive
vehicles, $40 mil lion for hydrogen fueling sta-
tions, $12mil lion for generation | biofuels (or
ethanol), $6 mil lion for generation Il biofuels

24 californi@nergycommission, Investment Plan for the
Alterative and Renewable Fuel and \iehicldechnology
Program, commission repor gprit 2009,cec-600-
2009-008- cMF, available at: [http//www.energy.
ca.gov/2009publicationglec -600-2009-008/ cec-
600-2009-008- cMFPdF].
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(or renewable diesel and biodiesel), $43 mil-
lion for natural gas development including
biomethane production plants, $2 million
for propane medium-duty vehicles (such as
school buses), and $27 mil lion for workforce
training, sustainability studies, standards and
certification, and public education.

another $83.45 mil lion fronarra fed-
eral stimulus funds will be added to this
effort, aswell as training and workforce de-
velopment needs in the transportation sector.
leveraging these federal dollarsfor projects
consistent with theB 118 funding goals wil |
spur innovation and competition in the de-
velopment of al ternative fuels, technologies,
advanced vehicles, and al ternative fuel infra-
structure, leading to an eventual reduction in
petroleumfuel usage.

In response to the federal ra of 2009,
staff released a solicitatiorepnil 22, 2009,
tit ledmerican Recovery and Reinvestment Act
of 2009 Cost Share: Al temative and Renewable
Fuel and Vehicle technology Programio offer
cost share funding oppor tunities usaty)118
funds. Projects resul ting from this solicitation
include the development of 55 ethane8%)
stations, more than 3,100 electric charging
stations, 5 public accessing stations, and
the purchase of 442 ng medium-duty trucks
and 123 medium-duty hybrid electric trucks.

In addition to thearra cost share so-
licitation, therergy cammission has en-
tered into interagency agreements with state
entities that specialize in workforce training.
these agreements support the transporta-
tion component of thaliforni@ kanenergy
Workforcet rmining Program, a collaborative
effort among tlenergycommission, theem-
ploymentdevelopmentdepar tment, and the
californiaWorkforce Investment Board.

theparamount matter is #wergycom-
mission’s progress in achieving the goals and
objectives set forth in tBéate Altemative
FuelsPlan according to thenergy Informa-
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tionadministrationdla), california’s overall
alternative fuel usage increased to 109,114
gasoline gal lon equivalggde) in 2007 from
just over 70,000gge in 2003. the number of
alternative fuel vehicles in use also increased.
the largest al ternative fuel categoriesin use
are compressed natural gas, liquefied petro-
leum gas, anding fol lowed bg85. Federal,
state, and local government agencies are the
predominant consumers of al ternative fuels.
as the trend away from petroleum-fueled ve-
hicles grows, the reductionghlg emissions
wil | become more apparent. Since 2000, the
growthin hybrid vehicles alone ipalifornia
has contributed to a reductionghly emis-
sions of about 60 mil lion metric tons.

as for the in-state biofuels production
goals, the stateis not on track to meet the
2010 targetthe biofuels indust ry —igalifor-
nia as well as the rest of the country —entered
aperiod of severe decline in 2009, a victim
of tight credit, a glut of production capacity,
dwindling demand, and low oil prices. Many
business models for producing biofuel were
based on oil being priced above $80 a barrel;
with oil prices fal ling well below that bench-
mark, producing ethanol became uneconomi-
cal.Plants producing ethanol from corn shut
down across the country as corn prices spiked
even as ethanol prices dropped, and many
companies sought bankruptcy protection.

campanies making biodiesel from veg-
etable oil or animal fat suffered similar fates.
delayed federal rules on changing fuel mixes
added to uncertainty for the biofuel indus-
try. While congressional mandates allow-
ing biodiese! blending and requiring the use
of second-generation biofuels are slated to
take effect in 2010, the US. ePa postponed
issuing regulations needed to implement the
requirements.
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By the fal | of 2009, two-thirds of United
States biodiesel production capacity sat idle,
according to theational Biodiesel Board.

In September 2009, 98 percent afalifornia’s
ethanol production capacity was reported to
be closed down.

the erergycammission’sPler transpor-
tation subject area is focusingrd&d fund-
ing on vehicle technologies, transportation
systems, and alternative fuels to help reduce
petroleum consumption angHg emissions
while assisting economic development within
california. In 2009, Per transportation sub-
ject area solicitations invested over $5.8
million in advanced heavy duty natural gas
engine development and advanced biofuels
developmentthe Pler-funded vehicle tech-
nology and alternative fuel research can be
deployed through thEternative andenew-
ableFuels andehicletechnology Program.

Pler
grants that address transportation concept
feasibility researchresearch guidance is
provided by Rer transportation’s three focus
areas and road maps. Successful projects
can receive additional funding from the Pl
program to fur ther develop proven concepts.
the energy cammission conduc ted the first
two transportation small grant solicitations

transportation also offers small

and received a total of 45 proposals. Pro-
posal concepts include research addressing
vehicle efficiency improvements, batteries,
electric vehicles, and sustainable communi-
ties modeling.

25 Wall Street Jounadugust 27, 2009, available at:
[http://ontine.wsj.com/ar tic 1e/SB125133578177462487 .
htmi?mod=googlenews_wsj].
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landuse and
Planning

land use planning is a local issue, under
the jurisdic tion of local governmentieci-
sions about land use, however, directly affect
energy use and the consequent production of
gHg emissions in the state. In addition, local
government building departments are respon-
sible for enforcing the mandatory energy effi-
ciency standards for buildings.

Since the 1950s,california’s land use pat-
terns have emphasized suburban development

ties that encourage walking or biking. Indeed,
“smart growth” — applying development prin-
ciples that make prudent use of resources and
create low-impact communities demonstrat-
ing enlightened design and layout —was iden-
tified in the 2006 IBFR Update as thesingle
largest oppor tunity to hedfiforniameet its
statewide energy and climate change goals.
Housing, transportation planning, and lo-
calgHg reductionsall require local and re-
gional approaches. But smart growth became
an increasingly impor tant issue aftercie
fornieoffice of theattornegeneral ruled that
local jurisdic tions must considgiHg emis-

of large residential tracts located far from citgions when submit tingceQa documents for

centers and places of work or busineddis
land use planning has resul ted in many citi-
zens purchasing more affordable housing in
the suburbs and commuting long distances
to the workplace. With transportation being
amajor contributor — approximately 40 per-
cent — togHg emissions in this state, smart
land use planning and growth are increasingly
important strategies to combat declining air
quality and the loss of open space and wildlife
habitat and to improve the quality of life for
california’s residentsearly 26 mil lion ve-
hicles, most of which are powered by fossil
fuels, along with a high rate of vehicle miles
traveled, contribute significantigalifor-
nia’s gHg emissions and climate change is-
sues. Projections show that the state cannot
reducegHg emissions to 80 percent of 1990
levels by 2050 unless vehicle miles traveled
are reduced by at least 17 perc&nt.

reducing vehicle miles traveled in a mean-
ingful way requires replacing the existing
suburban development model with one that
encourages denser, more compact cities that
offer better mass transit options and ameni-

26 californi@nergycammission, State Al temative Fels
Plan december 2007, cec-600-2007-011- cMF,
p. 75, available at: [nttp//www.energy.ca.gov/ab1007/
index htmt].
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planning projects.

toencourage and facilitate smart growth,
state agencies —including thenergycom-
mission —are offering assistance to local gov-
ernmentscalifornia has enacted new policies
that emphasize smart growth plans at the lo-
cal level and incorporate energy, transporta-
tion, climate change, and housing needée
following policies provide direction on local
government assistance:

senate bill 375 (steinberg, chapter 728,
statutes of 2008).this bill established
mechanisms for the development of regional
targets for passenger vehighlg reductions.

senate bill 732 ¢feinberg,chapter 729,
statutes of 2008)this bill established a
five-member council to helpstate agencies al-
locate StrategiowthPlan funds to promote
efficiency and sustainability and support the
governor’s economic and environmental goals.

strategies and Progress

SenateBill 375 requires metropolitan plan-
ning organizations to incorporate a Sustain-
able cammunity Strategy as an element of
their regional transportation Planghe
strategy will be effectively a blueprint-like
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set of planning assumptions that shape
the land use component of thegional
transportation Planthe goal is to pro-
mote development density near urban cores

effects of global climate changePfunded
research includes a project titissdss new
transportation and Urbadevelopment Pat-
terns in aclimateconstrained Future that

and transit centers. Senate Bill 375 cre- will analyze how various policy options would
ates incentives for local governments andmitigate transportatigifig emissions given
developers by providing relief from certain california’s expected population growth.

ceQa requirements for development projects

through new legislation and adopted

consistent with regional plans that achieve policies,california has become a leader in the

the targets.

Funding is akey part of assisting local gov-
ernment agencies with theiregionaltrans-
portation Plans. Since 2005, th&ifornia
depar tment oftransportatiorc@l t rans) has

wor ldwide search for solutions to the grow-
ing problem of climate change. Many of the
state’s energy policies highlighted in20€9
ER are being used as templates by other
governments as they strive to protect con-

coordinated local and state planning through sumers, the economy, and the environment.

itscaliforniaegional Blueprint Planning Pro-

gram, avoluntary, competitive grant program

encouraging metropolitan planning organiza-
tions and councils of government to conduct
comprehensive scenario plannitbe goal

of the programis for regional leaders, local
governments, and stakeholders to reach con-
sensus on a preferred growth scenario —or
“blueprint” — for a 20-year planning horizon
(through 2025).cal trans has awarded a total
of $20 mil lion in federalregionaltranspor-
tation Plan funds since initiating the program
in 2005. In 2009 alone, caltrans granted $5
million to nine met ropolitan planning organi-

zations and nine rural regional transportation

planning agencief.

tosupport the goals of SB 375, theen-
ergy commission is conducting research
to help determine the most effective ways
to reduce fuel consumption and emissions
throughintegrated land use and transporta-
tion planning. Working with the University
of california, Berkeleglobal Metropolitan
center, Rer expects to quantify the impacts
that smart growth can bring in reducing the

27 californiaepar tment ofranspor tatiorgalifornia
regional Blueprint Planning Program, see [ht tp//www.
dot.ca.gov/hg/tpp/offices/orip/blueprint/index.html].
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california’senergy policies have tangible
direct effects on energy consumers — individuals, businesses,
industries, and governmerthe state’s citizens have three
basic prioritieswhen it comes to energy: it must be reliable and
affordable and have minimal environmental impdbése pri-
orities apply equal ly to each of the state’s three major energy
sectors: electricity, transportation, and naturedgessc-
tor is covered in a separate section that describes supply and
demand trends along with the environmental, reliability, and
economic issues facing that sectortheelectricity sectoris
further broken down based on the loading order elements of
energy efficiency, renewable energy, distributed generation,
conventional resources, and transmission infrastructure.
However, important overlaps exist between each sector.
natural gas remains the predominant fuel for electricity gen-
eration, so circumstances that affect natural gas supplies and
priceswill also affect the elect ricity systemmnges in natural
gas supplies and prices can also affect the transportation sector
as the state moves toward increased use of al ternative trans-
portation fuels like compressed natural gas. Similarly, increased
electrification of the transportation systemwil | affect electricity
demand, which could increase the need for energy efficiency
aswell as the amount of renewable energy needed to meet the
state’s renewable energy goals. Increased use of renewable en-
ergy could affect demand for natural gas and, therefore, natural
gas prices and the need for new natural gasinfrastructure.
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figure 1: bulk t rAnsmission system in cAliforniA
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While this chapter characterizes various
issues in each sector as relating primarily
either to reliability, the environment, or the
economy, there are no distinct lines among
these categories and, in fact, most issues af-
fect all three to someextent.

Electricity

california’s electricity system is a giant
machine with many interrelated moving parts
in constant need of maintenance and upg rades.
thissystem of electricity generators, delivery
facilities, and energy consumers must con-

Elect ricittyansmission
anddist ribution

the backbone otalifornia’s electricity system
is the state’s network of electric transmission
and dist ribution lines that brings powealto
ifornia consumers fromgenerators bothin and
out of state. Fol lowingalifornia’s deregula-
tion of the electricity systemin 1998, the three
major investor-owned utilities Pagifisand
ekctricompany, Southermal ifornizdison,

and San diego gas & ekctriccanpany)and
several publicly owned utilities transferred
operation of their transmission systems to the
california Independent Systaperatorcali-

stantly adapt so that the amount of electricity fornia I®).2 these utilities continue to oper-
generated instantly and continuously matches ate their own dist ribution systems, but rely on

the amount of energy consumethis section
provides an overview of the three main com-
ponents of the electricity system: transmis-
sion and distribution, supply, and demand. It
then discusses the environmental, reliability,
and economic issues associated with the vari-

thecalifornia I8 to operate the overall trans-
mission network. Several publicly owned utili-
ties, including Sacramento Municipal Utility
district (SMd), the los angelesdepar tment
ofWater and Powerl@dWP), and the Impe-

rial Irrigatigistrict, still control and operate

ous resources in the state’s loading order that both their transmission and distribution sys-

was described inchapter 1.

california’s electricity needs are satisfied
by a variety of load-serving entities, includ-
ing investor-owned utilitiesUg), publicly

tems, al though the systems are connected to
thecalifornia I8-controlled grid.

Figure 1 shows the bulk t ransmission sys-
tem now in place incalifornia. Key features

owned utilities, electric service providers, are the extensive interconnections to the

and community choice aggregators. In the
october 14, 2009, hearing on the draf009

Integrated Energy Policy Report (HRseveral

north and southeast that allowimported elec-
tricity to flow intealiforniathrough these
lines california is connected to the overall

parties noted the need for equitable treatment Western Interconnection covering most of

of publicly owned and investor-owned utilities
inall energy policy areas but particularlyin
energy efficiency evaluation, measurement,
and verification as well as in meeting the
state’s renewable energy goalthe energy
canmission agrees that equal treatment is
important given that energy policy goals are
statewide goals and should therefore apply to
all load-serving entities, but also recognizes
that a “one size fits al1” approach may be
problematic given the unique needs and cir-
cumstances of some utilities.

energy and callFornla’S cltiZenS
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westermor thamerica, fromBritisholumbia
andaberta to the north, Baja Mexico to the
south, andcolorado to theeast.

28 thecalifornia Independent Systenperator isaFederal
erergyregulatorgommission-regulated nonprofit
corporation tasked with ensuring competitive and
nondiscriminatory access to t&ifornia transmission
systemand is responsible for managing the flow of
electric power for the majoritgafifornia.
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Because california’s t ransmission and dis-
tribution systemis an int rinsic component of
the high-voltageWestern Interconnection, the

state needs to be both aparticipant and apart-

ner in various regional and federal planning

economics, or contraadter resources, like
hydroelectric, wind, and solar, operate when
conditions al low.

table 1 shows the entire generation mix
that servedalifornians in 2008the in-state

and permitting initiatives that will alter thewawalues listed are a reasonably accurate snap-

t ransmission planning and permitting occur in
the future. Most of these initiatives encour-
age centralized transmission and dist ribution
planning at the regional level, supplemented
by federal incentives and regulatiodevel-
opers of new transmission are also focusing
on the western United States by proposing
over 30 enhancements and new projects that
could increase the transfer capacity in various
sub-regions and across the interconnection to
bring renewable energy resources to market.

Electricity Supply

Power plants comprise the second component
of california’s electricity systémmatch
supply with demand, electricity systems rely

shot of the entirealifornia power mix for the
year.the breakdown of power impor ted from
the northwest and Southwest is an estimate
based on specific claims by energy service
providers (retailers) and the general resource
mix of those regions since there are no pub-
licly available data-tracking mechanisms for
the generation sources of imported power.
the californiaair resources Boarda(B)
is charged with addressing this issue in its
implementation &B 32, (nUfiez, chapter
488, Statutes of 2006) including regulations
for first jurisdictional deliverers to report on
specified impor t$

the resource mix for importsis based on
the energy canmission’s 2008 Net System
Power Report® the report represents the

on aportfolio of power plants that use differentamount of electricity used lyalifornia cus-

fuels and have different operating characteris-
tics.california relies on generating resources
that include large hydroelectric, natural gas,
nuclear, cogeneration, and renewables (Fig-
ure 2). this mix can vary year-to-year, sea-
sonal ly, daily, and even hourly.

to provide reliable energglifornia’s

tomers for which no retailers claimed a spe-
cific source of generation. In recent years, as
california retailers have increasingly identified
larger shares of their generation as coming
from specific sources, the net system power

has changed in two very impor tant ways: it

now represents asmaller share of total gener-

system operators must constantly balanceation servingalifornia(due to growing retail-

supply and demand in real timethe avail-
ability of generating resources depends on
the lead-time involved, with some generators
needing a full day tostart upand others need-
ing only minuteo ther generators operate as
“spinning reserves,” generating less than their
capacity but able to ramp up their generation
relatively quickly to meet increased demand
for electricity. Some resources, like nuclear,
coal, geothermal, biomass, and cogenera-
tion, usually run at or near full capacity when
operating because of technical constraints,

energy and callFornla'S cltiZenS
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er claims on specific sources of generation),
and it is characterized by a higher percentage

29 Firstdeliverer, or first seller, is theentity with
ownership/title that first delivers powereidornia
point of delivery. For in-state production, thefirst seller
is the generator; for imports, thefirst seller is the
importer.

30 californi@nergycommission, 2008 Net System Power
Report, July 2009, cec-200-2009-010- c¢MF, available
at: fhtip://iwww.ener gy.ca.gov/2009ublicationst-

200-2009-010/ cec -200-2009-010- cMFPdF].
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of unclaimed coal and natural gas generation
sources. therefore, the total system power
shown in table 1 is used as an indicator of
the sources of generation servingalifornia
end users until therB begins collecting data
fromall first deliverers of powecatifornia
underaB 32.

the energy cammission is responsible
for licensing in-state thermal power plants
Lage yds 11.0% 90 megawatts (M) and larger. Since de-
regulation in 1998, theenergy commission
has licensed more than 60 power plants: 44
projects representing 15220 MW are on-line,
6 projects totaling 1,578 MW are under con-
struction, and 12 projects totaling 6415 MWV
areon hold but “available” for construction.
In addition, theenergy commission has 30
proposed projects under review (both con-
ventional and renewable) totalingmore than
12,000 MWV, which significantly exceeds his-
toric workloads and is presenting chal lenges
given existing staff resources.

figure 2: cAliforniA's
generAtion mix 2008

Rechsar 144

naturagas-firedgeneration
natural gas plants (both in-state and out-of-
state plants) provide about 46 percertbif
Source:californignergycommission fornia’s electricity needs. More than 15,000
MW of natural gas power plant capacity has
come on-line since 1998.thereare also 18
proposed natural gas-fired plants that are
currently under review indhergycarmmis-
sion’s power plant licensing process.

of california’s electricity sources, natural
gas-fired plants tend to be the most flex-
ible, al lowing for peaking, cycling, and some
baseload dutynatural gas-fired generation
typically is used to compensate for vary-
ing hydroelectric availability and likely will
be needed to help integrate higher amounts
of renewable generation to meet the state's
renewables Por tfolio Standard goeabsis-
sions from natural gas generation account
for a large portion of in-state greenhouse gas
(gHg) emissions from the electricity sector, so
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tAble 1: 2008 totAl system generAtion (gigAwAtt-hours)

e

itabase, and.Senate Bil | 130Beportingrequirements

energy and callFornla’S cltiZenS
EIECtRICIty 48

SB GT&S 0558890



it is essential for thesnergycammission to
considergHg impacts of natural gas plantsin
its power plant licensing process. However,
because of the essential physical services
provided by natural gas plapédjfornia can-

californi® the paper concluded that these
facilities could experience a reduction in both
energy generation and associated revenues as
a result of climate change. However, the re-
sul ts of the analysis also showed that the two

not simply retire all of its natural gas plants tdwydroelectric facilities should still be able to

meet itsgHg emissions goals.

hydroelectriesources

large hydroelectric power (larger than 30 MWV
in capacity) is a major source otcalifornia’s
electricity. In 2008, large hydroelectric plants
produced 33,733 gigawatt houghths) or 11
percent of total systempowealifornia has
nearly 400 hydro plants, most of which are
located in the eastern mountain ranges, with
total dependable capacity of about 14,000
MW. the state also imports hydro-generated
electricity from the Paciffoor thwest. While
hydroelectric power offers the potential fo
low-cost baseload electricity, it is also sub-
ject to large annual fluctuations because of
changes in rainfall and snowpack. For exam-
ple, from 19951998, hydroelectric resources
accounted for as much as 28 percentesli-
fornia generation but only provided 13 percent
of total state generation in 2001.

With current climate change concerns,
therewill beanincreasing need to evaluate the
possible impac ts oncalifornia’s hydropower
resourcesa recent draft paper by talifor-
niac imatechangecenter looked at potential
climate change effects on two hydroelectric
facilities incalifornia: the Uppeamerican
river Project, operated by SMuUn northern
california, and the Bigeek system, operated
by Southerncaliforniaedison in Southern

31 MrW& associates Famework for Evaluating

Greenhouse Gas Implications of Natural Gas-Fired

Power Plants in Califomiaconsultant report, May 2009,
cec-700-2009-009, avaitable at: fhtip://www.energy.
ca.gov/2009publicationglec -700-2009-009/ cec -700-

2009-009P dF].
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supply peak power during thespringand early
summer days in bothnorthern and Southern
california, al though meeting increased power
demand in late summer could be difficul t if the
occur rence of heat waves increases.

nucleageneration

generation from nuclear power plants repre-
sented 44,268 gWhs of california’s total sys-
tem power in 2008.california relies on three
nuclear power plants for about 14 percent of
thestate’s overal |l electricity supply:

= diablocanyon Power Plant: Pacifigas
and ekctric (R)&e) owns and operates
diablocanyon, which has a total gener-
ating capacity of 2,220 MWin two units.
the diablocanyon facility is located near
San luis obispo, along the coast between
San Francisco andios angeles.

San onofre nucleargenerating Station
(SongS): Southern california edison
(Sce), San diegogas & ekctric (@g&e),
and the city of riverside are co-owners
of the Sanonofrenucleagenerating Sta-
tion, which is operated by 8e. the two
operating units have a total capacity of
2,254 M. the San onofrenucleamgen-
erating Station is located near the bound-
ary between Se's and Sdg&e’s service
territories near Sakmente, north of
San diego, in southermalifornia.

california ImatechangecenterClimate Change
Impacts on theoperation oftwo high-Elevation
hydropower Systems inCal ifornig draft paper, March
2009, cec-500-2009-019- d, available at: fhttp/iwww.
energy.ca.gov/2009publicationséc -500-2009-019/
cec-500-2009-019- d PdF].
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figure 3: cAliforniA
renewAble energy
generAtion by
technology, 2008
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= Paloverde nucleargenerating Station:
Paloverde is co-owned byarizona Public
Servicecorporation, &, and five other
utilitiesarizonaPublic Servicecorpora-
tion operates the plant. Padode’s three
units have an overal | capacity of 3,810
MW.Palo verdeis located near Phoenix
inWintersburgarizona.california utilities
own 27 percent of the plant.

california’s nuclear plants have been op-
erating for roughly 20 years and are licensed
to continue operating through 2022 (®S)
and 2024 and 2025 ( diablocanyon Units 1
and 2, respectively}hey provide benefits to
californiain the form of resource diversity,
low operating costs, relativelygHemis-
sions, and enhanced grid reliability. However,
they also pose risks associated with nuclear
waste storage, transport, and disposal, as
well as potentially severe effects from ac-
cidents, acts of nature like earthquakes or
tsunamis, or terrorism.

california has a moratorium on building
new nuclear power plants until ameans for
the permanent disposal or reprocessing of
spent nuclear fuel has been demonstrated and
approved in theUnited States. In 1978 dhe
ergycammission found that neither of these
conditions had been met. In 2005, tleergy
cammission reaffirmed these findings and
also found that reprocessing remains substan-
tial ly more expensive than waste storage and
disposal and has substantial ly adverse impli-
cations for nuclear nonproliferation efforts.

renewab leresources

california has a wide array of renewable
resources, including biomass, geothermal,
hydroelectric, solar, and wind. In 2008, renew-
able energy represented about 10.6 percent
of california’s total systempower, supplying
32,532 gWhs. the breakdown of renewable
energy by resource type is shown in Figure 3.
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Much of california's renewable devel-
opment arose from the federal Public Util-
ity regulatory Policiesct of 1978 (PUrPa),
which required utilities to purchase power
from nonutility generators, including renew-
able generators, at the utilities’ full avoided
cost. PUrPa was implemented in california
through the use of “standard offer” contracts
between utilities and nonutility generaders.
a resul t of these contracts, about 5,000 MWV of
renewable capacity was added talifornia’s
electricity systembetween 1985 and 1990.

california currently has roughly 7,400 MW
of utility-scale renewable generating capacity,
ranging in size froma few hundred kilowatts to
large projectsin the hundreds of megawat ts.
the energy canmission and the Bureau of
land Management B\Ml)are currently review-
ing applications for power plant cer tification
for about 6,000 MW of new solar capaétin.
addition, the amount of grid-connected distrib-
uted photovol taic systems continues to grow,
with about 440 MWinstal led as of 2088.

combinedheat and Power

a subset of california’s natural gas-fired and
renewable plants uses combined heat and
power ¢HP), also known as cogeneration.
these plants provide approximately 9,000
MW tocalifornia’s electricity supply portfolio.
about half of existingHP is in the industrial
sector, primarily food processing and oil refin-
ing, and about one-third is in enhanced oil

californi@nergycommission, califor nia Power Plant
database, see [http/fenergyalmanac .ca.govielectricity/
indexhtmi].

californi@ner gycommission, Siting, transmission,
andernvironmental Protec tibimision, see [ht tp//iwww.
energy.ca.gov/siting/solar/index.html].

californi@nergycommission, ener gyaimanac,
available at: [htip:/fenergyalmanac .ca.gov/renewables/
solarfpvhimi].
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recoverythe remainingcHP is in the com-
mercial, mining, and agricul tural secdldiPs.
facilities can use a variety of fuel types, from
natural gas to renewable sources |ike biomass
or biogas.

cHP plants provide significant benefits be-
cause they generate both mechanical energy
(electricity) and thermal energy (heat). Since
the thermal energy can be recovered and used
for heating or cooling in industry or buildings,
these systems are more efficient than those
that generate electricity alone, and they there-
fore reducegHg emissions associated with
electricity generatigiven the gHg reduc-
tion benefits from these facilities, &nd C//i-
mate Change Scoping Planhas set a target of
4,000 MW of additional instal &P capacity
by 2020 to displace 30,000gWWhs of demand
fromother, lessefficient generation sources.
Because of the significant additional amount
of cHP envisioned for the system, these re-
sources must be carefully considered when
looking at systemintegration issues.

resource Adequacy

animportant aspect of electricity supply is
having adequate reserves to ensure reliable
electricity servicéhe californiaPublic Utili-
ties commission (cPUc), in consul tation with
the california 1§ has developed resource
adequacy standards fooUs and electric
service providers to ensure that the state has
enough electricity generating capacity to meet
demand and required reserves during peak
demand periods.

Publicly owned load-serving entities in the
california I8 control areamust also meet ba-
sic requirements related to resource adequacy
and reporting. In 2008, publicly owned
utilities represented 22.6 percenc¢alfifornia

36 thereare 18 publicly owned load-serving entities
outside thecalifornia Independent Systeoperator
control area that are not subject to formal requirements.
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peak loads and 23.7 percent of energy needs.
the largest 15 publicly owned utilities account
for 94 percent of publicly owned utility peak
load and 95 percent of energy requirements. figu re4: electrici ty

aB 380 ( nuifiez, chapter 367, Statutes of consumPtion by sector
2005) requires theenergycammission to re- 2008 (gigAwAt t-hours)
port to théegislature aspart of te-R on
the progress of the state’s 54 publicly owned Agriculture 7% Jﬁmﬁwmﬁmm Cormmunicabion,
load-serving entities in planning for and pro- and Utilities 5%
curing adequate resources to meet the needs,auiat 154,

: Mining 3%
of their end-use customers.

Fifty publicly owned utilities provided re-
source adequacy or resource plan filings to the
energycammission in 2009. Based on those
filings, theenergycommission has found the
publicly owned utilities to be resource ad-
equate for both the year ahead and the long
term. this finding is impor tant for assuring
that the publicly owned utilities will be able
to provide reliable service to their customers
during normal and peak conditions.

the publicly owned utilities also reported )
an increase in renewablecontractsanda (%_g fential 32%
clinein the use of coal resources as contracts
with coal-fired power plants expire aver time.
this shift in resource types will contribute to
statewide goals for redudgdg emissions. Source:californi@nergycammission

Electricidemand

californians consumed 286,7%/Vhs of elec-
tricity in 2008, primarily in the commercial,
residential, and industrial sectors (Figufe 4).
demand for electricity varies over time
with daily, weekly, and seasonal cycles and
can fluctuate constantly even within a given
hour.demand is generally lower at night and
on weekends and holidays, with the maxi-
mum demand generally occur ring during the
afternoon on a hot summer weekdiyis

Streatliohting 1%

Commersa 37%

37 thedifference between electricity consumption and
total system power shown fiable 1is due to line
losses.
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Source:californisnergycommission, California Energy Demand 2010-2020 Adopted Forecast,
december 2009, cec-200-2009-012- cMF.

maximum point is known as the “peak” and and transmission needdimely and accurate
isan important factor in electricity and trans- planning can ensure thaglifornia's citizens
mission planning since generation and trans- will have secure and reliable energy resources
mission must be built out to capacity that can during normal and peak conditions. In addi-

meet peak demand when needed. tion, forecasts help the state plan for times of

emergency (for example, a natural disaster),
ekctricitgemand forecast which is impor tant for maintaining the heal th
In each two-yearePr cycle, thenergycam- and safety of the general public.

mission forecasts electricity consumption over Figure 5 compares three forecasts of
a 10-year period as well as expected peak statewide electricity demand: 1207 EFR
demand during the same periadhce adopted forecast ciliforniaenergy demand Fed]
by the erergy commission, the forecast is 2007), the draft demand forecast prepared by

used in various venues, including thecPUc staff in the spring of 2009 (ced 2009 draft
procurement process, transmission planning Mid-rate case), and theenergy commis-
studies, and thealifornia IB's grid studies. sion’s adopted demand forecastéd 2009

Forecasts of expected growth in electric- adopted) that reflects thelr cormittee’s
ity demand over time are an important tool  direction in response to issues and concerns
for determining future electricity generation raised in theePr workshop on the draft

energy and callFornla’S cltiZenS
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demand forecastthe ced 2009 forecast re-
port was adopted by thenergycammission
ondecember 2, 2009.

ekctricity consumption is projected to
grow at a rate of 1.2 percent per year from
20102018, with peak demand growing at an
average annual rate of 1.3 percent over the
same periodalthough theced 2009 adopted
forecast projects electricity consumption to
be higher than the earlierced 2009 draft
(Mid-rate case), it is still markedly below
the ced 2007 forecast. By 2018, electricity
consumption is forecast to be down by more
than 5 percent and peak demand by around
3.5 percent compared ted 2007. two
factors explain most of the difference: lower
expected economic growth, not only in the
near termbut also in the longer term, and
increased energy efficiency impacts com-
pared to what was included in thed 2007
forecastthese changes reflect the increased
emphasis on energy efficiency and increased
level of efficiency expenditures now consid-
ered committed and therefore included in the
forecast, aswel | as improved use of recent
historic data that was not available for the
ced 2007 forecast.

In the 2009 | ePr cycle, staff focused on

energy efficiency programsammitted pro-
gramimpacts are included within the demand
forecast, while uncommitted program impacts
are counted as a potential supply resource.

new legislation (SenateBill 695, Kehoe,
chapter 337, Statutes of 2009) al lows the ex-
pansion of direct access service to individual
retail nonresidential end-use customers, with
a maximum level of annual kilowatt-hours
supplied by electric service providers and
the phase-in period to be determined by the
cPUc. Since many more of california’s cus-
tomers will have this option available, the
energy cammission will incorporate direct
access in future AR forecasts. In addition,
since passage of SB695 will likely affect the
cPUc’s 2010 long-term Procurement Plan
(1ttP) process, energy commission staff
plans to prepare a supplemental analysis that
disaggregates the2009 IR planning area
demand forecasts into bundled and direct ac-
cess segments in early 2010.

the effect oéconomic

uncer tainties on the

demand forecast

For theced 2009 forecast, the EPr com-
mittee directed staff to investigate alterna-

two primary topics related to the demand tive scenarios of economic and demographic

forecast the first was the uncertainty of the
economic and demographic projections used

growth into the future and to quantify the
impacts that a reasonable range of assump-

in the forecast given the current economic tions could have on electricity demand.

recession, which appears to be affectingli-

despite uncer tainty about economic impacts

forniamore than the rest of the nation. Second from the current recession and when and how

was quan tifying the effect of energy efficiency
programsin the demand forecast itself, par-
ticularly the expected impacts of uncommitted
energy efficiency programs — those programs
that have not yet been approved or funded. In
addition, par ties continue to express concern

california will recover, the alternative sce-
narios result in asurprisingly narrow band of
electricity and peak demand.

Staff examined the impacts of two al-
ternative economic scenarios clelifornia
electricity demand: eptimisticcase pro-

about the uncertainty regarding the amount of vided by IHS global Insight and arconomy.

commit ted energy efficiency included in the
forecastthe energycarmission is at tempt-

ing to resolve this uncertainty by distinguish-
ing between committed and uncommitted

energy and callFornla’S cltiZenS
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com pessimistic case. Figure 6 shows the
projected impacts of the optimistic and pes-
simistic scenarios on statewide consumption,
and Figure 7 shows impacts on peak demand.
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figure6:Projected stAtewide electricity
consumPtion, cAliforniAenergy demAnd 2009
AdoPted And AlternAtive economic scenArios
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Source for figurescalifornisener gycommission, Califomia Bnergy Demand 2010-2020 Adopted Forecast,
december 2009, cec-200-2008-012- cMF.
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ekctricity consumption is projected to be
2.3 percent higher in the optimistic economic
case than in theced 2009 forecast by 2020,
and 1.9 percent lower in the pessimistic sce-
nario.the peak demand forecast increases by
2.3 percent under the optimistic scenario by
2020 and falls by 2.2 percent in the pessimis-
tic case.the percentage of peak reduction is
higher than that of consumption in the pes-
simistic case because the relative decrease
in consumption is projec ted to be higher for
the residential and commercial sectors than
for the industrial, which has a higher load
factorannual growth rates from 2010-2020
for electricity consumption and peak demand
increase from 1.2 percent and 1.3 percent,
respectively, to 1.3 percent and 14 percent in
the optimistic caseand fall to 1.1 percent each
under the pessimistic scenario.

Energy Ef ficiency

the first element in the state’s loading
order for meeting electricity needs is energy
efficiency. energy efficiency and demand
response strategies are essential to reducing
thegHg emissions associated with electricity
generationthe arB's Climate Change Scop-
ing Plancal Is for energy efficiency measures
that would
32,000 g\Whs relative to “business as usual”
projections for 202@he arB expects energy
efficiency to reduceco, emissions by 19.5
million metric tons by 2020.

every day,california citizens and busi-
nesses make mil lions of energy-related de-
cisions as they go about their daily activities
without realizing how those decisions affect
energy use and energy demand. While some
consumers may perceive energy conservation
or efficiency as cut ting back on activities or

reduce electricity demand by

fewer negative consequences on the environ-
ment. Well-designed energy efficiency and
conservation programs can reduce energy
dependence, make businesses more competi-
tive, and al low consumers to save money and
live more comfor tabbpergy efficiency pro-
grams can also play amajor roleinincreasing
reliability of the elect ricity systemand reduc-
ing the cost of meeting peak demand during
periods of high temperatures and high prices.
including
building and appliance efficiency standards
and utility-sponsored incentive programs,
reduce overall electricity demand and there-
fore the overal | need for new power plants.
reduced electricity demand can also help
system operators in several ways. First, it
increases system reliability because less
demand means less strain on the electricity

energy efficiency measures,

systemsince less energy has to be generated
and delivered. Second, becausecalifornia’s
renewable energy goals are based on a per-
centage of retail sales of electricity, reducing
overall electricity demand means fewer retail
sales and, therefore, less renewable energy
that must be generatethis means fewer re-
newable plantswill need to be buil t, which will
reduce the operational and reliability issues
associated with those avoided plants.

energyefficiency and the
demand forecast

the importance of energy efficiency
reducinggHg emissions is influencing both

in

near-term program funding and the future
treatment in the demand forecast of efficiency
resulting from prograrthis influence is
reflected in near-termenergy efficiency pro-
gram proposals made bpUs to thecPUc in

the current proceeding to determine funding
and program designs for 2010-2012.as a

doing without creature comforts, conservation result of historic high levels of funding for the

and efficiency are actually about using energy
resources in a smarter and more effective way
so those resources will go far ther and have

energy and callFornla’S cltiZenS
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20102012 program designs incPUc deci-
sion (d.) 09-09-047, the amount of energy
efficiency considered committed and there-
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fore included in thenergy cammission’s
baseline demand forecast is substantially
higher than in th€007 ER, resulting in
lower expected energy demand.

While progress has been made to delineate
energy efficiency program impacts as pre-
sented in theenergy commission’s adopted
demand forecast, numerous uncer tainties re-
main. the energy efficiency at t ributions noted
below are preliminary, based on the best avail-
able information and analysis to date, and wil |
require fur ther analysis tomore clearly and

commission-adopted forecast - ~assumptions
in this 2009 IFR for the threedUs. the ad-
opted forecast incorporates the recent shift
in the cPUc efficiency program cycle from
20092011 to 2010-2012.asimilar pattern of
increased utility programimpacts is included
in the adopted demand forecast for the larger
publicly owned utilities (Siitdnd | adWP).

the steep drop off shown in 2013 and be-
yond reflects the short lifetime of some energy
efficiency program measures, uncertainties
about whether impacts from utility programs

completely understand the interactions among continue beyond the life of the measures in-
codes and standards, naturally occurring sav- stal led, and reconciling these programmatic

ings, and utility programs.

Figure 8 shows the change iU en-
ergy efficiency program impacts between the
2007 IER and the staff’s draft andenergy

energy and callFornla’S cltiZenS
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questions with the traditional price elasticity
response when electricity rates are assumed
to increase steadily into the fututdereis

also great uncertainty about the nature of the
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consumer response to subsidized efficiency
programs and whether savings from various

vintage of standards, assuming that new hous-
ing stock or new appliance purchases would

measures translate into actual changes in havebeen subject to the previous standards.

consumer demand for electricity. For example,
the financial benefits of increased efficiency
may induce some consumers to “take back”
some of the efficiency gains by increasing
their energy use. It is also unclear whether
consumers will voluntarily pay for a replace-
ment measure when the subsidized measure
wears out, al though staff’'s analysis assumes
that they will not in most cases.

For some measures, by the time an effi-
ciency measure that was installed through a
utility program subsidy wears out, the market
likely will be transformed as a result of new
efficiency options, such as the vir tual disap-
pearance of single-pane windows from home
improvement stores. For other measures, re-
placement is governed by mandatory efficiency
standardsanexample is staff's assumption
thataB 1109 (Huffman, chapter 534, Statutes
of 2007) combined with federal lighting stan-

dardswill result in the replacement of lightingmore complete evaluation,

measures with efficient devices and accom-
panying standards that essentially eliminate
inefficient bulb technologies.

the energy cammission staff demand
forecasting models have been developed in a
way that is especial ly appropriate for including
efficiency standards, whether for appliances
or for whole buildings. Including floor space
or the vintage of housing and equipment for a
given addition of floor space or housing in the

However, the emphasis of many utility
programs —encouraging retrofitting of exist-
ing floor space or equipment with more effi-
cient devices — does not focus exclusively on
newly built floor space or housing units, but
upon the entire stock of floor space or hous-
ing units, which is not as readily addressed by
this modeling approach. Moreover, consum-
ersvoluntarily par ticipate in utility programs,
presumably based on some combination of
perceived financial benefits and altruism
(wanting to “improve the environment”). In
recognition of the uneven ability of its models
to treat utility prograemergycommission
staff are adapting the forecasting models to
better incorporatesuch retrofit actions, but
only limited progress was made in the timeline
of the 2009 Pr proceeding.

as an interim step, staff worked with the
cPUc energydivision and utilities to obtain
measurement,
and verification data fatUlprogram sav-
ings. Since the cPUc energydivision itself
has made more progress in estimating firm
savings fromprograms than in the past, these
new data sometimes portrajdprograms in
adifferent light than do previously available
self-reported, first-year savings data that have
not been adjusted based on in-depth mea-
surement studies. However, these detailed
evaluation, measurement, and verification

models allows the requirements of standards todataex post results are only available for

affect the limited proportion of the population
subject to thestandardsin any year. Following
the effective implementation date, standards

recent years, which required staff to make
assumptions about the performance of pro-
grams and measures funded in earlier years.

gradual ly affect an increasingly larger proporFurther effort to develop a consensus about

tion of the total floor space or housing stock.

historic measure performance is needed. With

each cycle of increasingly tightened standards commitment to this effort and improvements

can be readily evaluated to determine the ad-
ditional energy savings cont ributed from each

energy and callFornla'ScltiZenS
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in access to measure-level datafor multiple
programyears, further progress can be made
following the 2008Pr cycle.
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as described in th€008 IEFR Update, the
energy cammission has chosen to continue
to distinguish between the impacts of energy
efficiency programs considered committed
and those which, al though part of long-term
goals, are classified as unconmmitted be-
cause program designs are not complete and
funding has not been authorized. thus, the
baseline or reference demand forecast only
includes commit ted impac td¢hese commit-
ted impacts can be fromexisting standards as
they affect a growing propor tion of the stock
of buildings and/or appliances, or fromutility
programs for the period of time during which
specific program designs have been approved
or program funding has been authorized.

Beyond these impacts there are efficiency
goals that have been set by ttBJc, theen-
ergycammission, and thearB for which no
specific program designs have been approved
or actual program funding levels authorized.
the cPUc, in d.08-07-047, established long-
termenergy savings goals encompassing the
threeelectricibls, currently adopted state

to impacts al ready included in the baseline
forecast — is improving the base demand
forecasting models and analyses of commit-
ted energy efficiency programdhe energy
commission staff demand forecast model is
being modified to more explicitly incorporate
the impac ts of energy efficiency measures.
tracking the penetration of energy efficiency
measures wil | provide more accuracy about
what efficiency is included within the baseline
forecast, thus improving the ability to deter-
mine the incremental impacts of higher levels
of penet ration of these measures.

theeffort to directly capture savings from
utility efficiency programs in gmergycom-
mission’s demand forecasting models for all
loUprograms is too extensive for the resourc-
es and timeline available foraMe9 HR, so
the focus in this cycle has been on the most
impor tant of the program-induced measures:
residential and commercial lighting and heat-
ing, ventilation, and air conditioniegergy
cammission staff and the consul ting firmltron
are collaborating to refine an existing energy

and federal appliance standards, and stateefficiency projection capability to build off

building codes resul ting in zero net energy

the level of energy efficiency measures in the

residential and commercial construction irbaseline forecast to determine truly incremen-

2020 and 2030.® the energycammission in
the 2007 IHR established the goal of achiev-
ing 100 percent of cost-effective energy ef-
ficiency savings. Following input from the
energycammission and cPUc, the arBalso
established 2020 energy efficiency goalsinits
Climate Change Scoping Plan.

Part of the foundation for determining
incremental uncommitted energy efficiency
impacts — those impacts that are in addition

the “taxonomy” paper developed initial ly by itronand
now being refined through tieemand Forecasérergy
efficiency Quantification Projec t Workiggpup process
contains provisional definitions of these terms.

california Public Utititieemmission, decision 08-07-
047, available at: fhtip//docs.cpuc.ca.gov/PUBHed/
Final _deciSlon/85995 htm].

energy and callFornla'S cltiZenS
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tal impacts from fur ther penetration of those
or other high value measurde Itron model
SeSat, which was used for thecPUc’s 2008
goals Study? is the starting point for this
effort.

Itron adapted the existing&®at model
as part of its contractual support tcPte
for the 2008gcals Studya model like 8Sat
can be configured to directly incorporate the
nonprogrammatic assumptions of the baseline
demand forecast or use al ternative assump-
tions. Some assumptions, such as household
growth in the residential sector, are easy to
match, while others such as saturations for

40 1bid.
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residential sector end uses are*niedr
example, the 2008goals Study implementa-
tion of 8Sat did not al lowsaturations ofend
uses to change through time. In contrast, the
energycammission’s demand forecast allows
for such changes.

in developing energy ef-
ficiency impacts relative to thkeergycom-
mission’s baseline demand forecast,
nonprogrammatic assumptions should be the
same. However, to achieve this level of con-
sistency requires substantial work to revamp
the SeSat dataset used in the 2008 goals
Study, and this would likely mean that the
sum of the committed energy efficiency in the
baseline demand forecast and the incremen-
tal uncommit ted energy efficiency quantified
using SeSat would no longer exactly match
the aggregate impacts adopted bydPdc in
the 2008 goal Study decisionthe degree of
benchmarking the incremental analyses nec-
essary to assure consistency has diminishing
returns at some point.

early in the 2009 ¢&Pr development pro-
cess, the cPUc’s energydivision requested
that theenergy commission develop a de-
mand forecast as well as projections of in-
cremental uncommit ted energy efficiency for
use in the for thcoming 20101tPP proceed-
ing. the energydivision requested that the
energy cammission evaluate previously es-
tablished scenarios from the 2088a! Study
as adopted incPUc d. 08-07-047, including
high, medium, and low casesthe lePr com-
mittee decided not to investigate other pos-
sible specifications of uncommitted energy

incremental

all

41 Saturation refers to the amount of diffusion or
distribution of a product or measure within amarket.
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efficiency, such as the levels included within
thearB Climate Change Scoping Planand to
defer that analysis to other proceedings.

developing this incremental energy ef-
ficiency projection method and applying it
to existing energy efficiency policies creates
fresh estimates of the incremental impact of
these policies relative to the baseline demand
forecastthiseffort is principal ly intended to
reduce the uncertainty about over lap between
the energy cammission’s demand forecast
and other independently developed estimates
of uncommit ted energy efficiencyihe 2009
ER and the cPUc’s 2010 1tPP rulemaking
are the arenas where the merits of these vari-
ous estimateswil | play out.

the client for this initial product was the
cPUc 2010 [tPP proceeding, with a focus
on establishing the procurement authority for
loUs after accounting for preferred resource
additions. It was not intended to establish a
new policy for high levels of energy efficiency.
the lePr commit tee, therefore, allowed staff
to implement the project on a schedule that
satisfies the timing of thecPUc rather than
2009 EFR itself. thus, at this writing the
project is underway and scheduled to be com-
pleted in late January 2010once the draft
resul ts are completed, thePr committee
will conduct a workshop to receive public
comments on the workafter comments are
incorporated, theommittee will review and
sanction the resultsfor delivery toRbe.

42 an obvious home for such an effor t is the triennial
assembly Bil1 2021 energy efficiency goal-setting report
required for submission to thesgisiature in 2010. Since
this report requires that goalsbeestablished for both
investor-owned and public utilities, and ¢hdifornia
Public Utilities ommission itself intends to under take
another goal study in 2010, it is appropriate to defer
examination of these more aggressive goals toallow
staff's projection capabilities to be improved fur ther.
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theincremental efficiency efforts for the
2009 IER focused on evaluating electricity
efficiency and conservation. Staff did not up-
date natural gas efficiency impacts from those
estimated in the2007 IR forecast. Future
forecasts, however, will expand the efficiency

net energy building merges highly energy-ef-
ficient building construction and state-of-the-
art appliances and lighting systems to reduce
abuilding’s load and peak requirements and
includes on-site renewable energy such as
solar ¥ to meet remaining energy needs.

analysis to ful ly account for embedded natural the result is a grid-connected building that

gas efficiency.

energyefficiency and the
environment

californiais a national leader in promoting
energy efficiencydue in part to a decades-
long focus on energy efficienmglifornia
has the lowest per capitaelectricity usein
theUnited States, with energy use per per-
son having remained stable for more than 30
years while the national average has steadily
increased. However, stabilizing per capita

electricity use will not be enough to meet

the carbon reduction goals set in theB's
Climate Change Scoping Plan. very aggres-
sive efforts will be needed in coming years to
meet and exceed prior energy efficiency and
demand response program goals.

With the focus on reducimglg emissions

draws energy from and feeds surplus energy
to the gridthe goal is for the building to use
zero net energy over the yedahe arB rec-
ommends that energy efficiency measures in
these buildings provide as much as 70 percent
savings relative to existing buildings, with
on-site renewable generation to meet the re-
maining load® the cPUc’s 2007 [ang-term
Energy Efficiency Strategic Plarcontains a de-
tailed implementation plan for zero net energy
buildings with goals, st rategies, timelines, and
recommendations.

In addition to the concept of zero net
energy, thecPUc’s plan presents the impor-
tance of zero net peak energy use, meaning
that the building does not require extraenergy
during peak energy use times, and zero net
carbon, meaning that the building generates
more zero-carbon energy on site than it uses

in the electricity sector, energy efficiency from the grid in an average yeathe arB's

takes center stage as a zero-emissions strat-
egy. ore of the primary strategies to reduce
gHg emissions through energy efficiency is

the concept of zero net energy buildings. In the

2007 HR, the energy cammission recom-

mended increasing the efficiency standards
for buildings so that, when combined with on-
site generation, newly constructed buildings

Climate Change Scoping Planalso promotes
zero-carbon footprint new homes, zero net
energy homes, and green building standards.
Making zero net energy buildings a reality
by 2020 for residences and 2030 for com-
mercial buildings will require ongoing col-
laboration among #mergycammission, the
cPUc, and thearB, as well as coordination

could be zero net energy by 2020 for residenc- with local governments that have the author-

es and by 2030 for commercial buildingss
mentioned inchapter 1, thecPUc’sBig Bold
energyefficiency St rategies that were adopted
as part of itéong-term Energy Efficiency Stra-
tegic Planinclude these goals as weld zero

energy and callFornla'ScltiZenS
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ity over land use development and planning.
It will also require coordination among local,
state, and industry players to promote and
incentivize the instal lation of al | cost-effective

43 californiair resources BoardC/imate Change Scoping
Plan december 2008, p42, available at: [http//www.
arb.ca.gov/cc/scopingplan/document/adopted_scoping_

plan.pdfl.
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energy efficiency measures; expand the scope
of and accelerate cer tification of highly effi-
cient appliances; push for the incorporation of
the cost of carbon in cost-effectiveness tests
for new codes and standards and utility pro-
grams; encourage and expand green building
programs; and promote and incentivize on-
site renewable energy generation.

the erergycammission has adopted sev-
eral key strategies for achieving the goal of
zero net energy homes by 2020 and commer-
cial buildings by 2030ne such effort, aimed
at reducing “plug load” energy in buildings,
includes broadening the range of appliances
covered by thetitle 20applianceefficiency
Standards to include consumer electronics
and other appliances as they emerge on the
consumer markebther efforts include build-
ing standards for water efficiency; education
about existing standards and increased en-
forcement; the adoption of voluntary “reach”
building codes and standards that save energy
above and beyond al ready mandated savings;
and implementation of those reach standards
through green building standaed®ther ef-
fort is the Homenergyrating System (drS)
Phase Il program, effective September 1,
2009, which adopted a home energy rating
scale that starts at zero consistent with the
long-termgoal of achieving zero net energy
new homes by 2020.

Meeting the goal of zero net energy build-
ingswill require increases in ttde 24 Build-
ing efficiency Standards during each upgrade
cycle. Because home electronics and other
equipment and devices plugged into electri-
cal outlets represent higher loads than those
currently assumed in the standards, plug
loads must be tested, modeled, and updated
in building energy budgets and accounted for
in title 24 compliance software calculations.
the scope of building efficiency standards wil |
also need to be expanded to include process
loads such as data centers, laboratories, and
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refrigeration systemsontinued research
and development is also needed on building
science technologies like energy use model-
ing, energy use data collection, and in-home
energy use monitors.

the Buildings end-Use energyefficiency
program area within theergy commis-
sion’s Public Interes¢nergyresearch (Per)
program focuses on lowering building en-
ergy use in both new and existing buildings
in residential and commercial applications. By
developing lower first-cost options for energy
efficient products and helping to lower oper-
ating costs for energy-consuming systems,
thePler program helps increase the adop-
tion of energy efficiency measures igalifor-
nia. other research and development efforts
within Pler that can help the state reachits
goal of zero net energy buildings include those
in agricul ture, food processing, demand re-
sponse, water-related energy consumption,
demand shifting, metering and sub-metering,
tariff analysis, urban planning, sustainable
communities, codes and standards, water
heating, data processing, building energy use
benchmarking, motors, and process heating,
among others. B¥r’s research and develop-
ment also suppor tsprivate sector research
efforts and helps move technologies and tools
into the market.

the goal of zero net energy buildings
requires not just energy efficiency but also
on-site renewable energy generation. For new
residential const ruction, éhergycammis-
sion’snew Solar Homes Par tnership provides
incentives to instal | solar energy systems on
new homes that meet specific energy effi-
ciency requirements. For existing homes, new
and existing commercial buildings, and indus-
trial, government, and nonprofit buildings in
the service territories of fhigd, thecPUc’s
california Solar Initiative includes minimum
energy efficiency requirements for newly
constructed buildings; t#Uc is currently
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exploring whether energy efficiency require-
ments for existing residential and commercial
buildings should be increased.

the 2008 IEFR Update identified the need
for active policies to deploy cost-effec tive and
zero carbon renewable energy space heating
and cooling technologies, which could con-
tribute to the state’s zero net energy goals.
the potential value of renewable heating and
cooling technologies could be very high, since
california residential and commercial cool-
ing accounts for approximately 30 percent of
electric system peak |o#idas recommended
in the 2008 IH-RUpdate , the erergycom-
mission’s Pler program needs to develop a
targeted program to address technical and
infrastructurebarriers to emerging renewable
heating and cooling technologies.

green building standards are another
tool to help achieve the goal of zero net en-
ergy buildings, as well as to redgicg
emissions that impact the environmenthe
california Building Standarclammission
adoptedg reen Building Standards for newly
constructed residential and commercial build-
ings in July 2008, which are the first state-
wide green building codes in the natiobhe
green Building Standards contain both volun-
tary and mandatory green building measures,
and sec tions of the standards are intended
to become mandatory in the next code cycle.
the code standardizes practices for reducing
water use and electricity consumption and
examines other aspects of typical construc-
tion practicesthe energy commission ad-
vised the Building Standardsammission in
the design of the voluntary levels, or tiers, of
energy efficiency that aremorestringent than
the statewidetit le 24 Buildingenergy Stan-
dards and will continue to expand itsefforts
to incorporate reach standards intgribe
Building Standards.

44 See[http/fenduse.ibl.gov/infdBn |-47992 pdf].
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energyefficiency andeliability standards for general purpose lighting as
By reducing demand, energy efficiency in-  required byaB 1109 (Huffman, chapter 534,
creases the reliability of the electricitysys-  Statutes of 2007) as afirst step in achieving a
tem because it reduces stress on existing 50percentincrease in efficiency for residen-
power plants and transmission and distribu-  tial general service lighting by 2GE8.1109
tion infrastructumfficiency also reduces also set aggressive savings requirements for
the demand for new power plants, whichcan  lighting for commercial buildings and outdoor
help reduce the state’s dependence on natural lighting over the same time period.
gas.Further, less demand for electricity will the energy cammission continues fo
helpsoften potential reliability impacts on the press the federal government for an exemp-
electricity system from the retirement of the tion to exceed federal standards for residential
state’s fleet of aging power plantsand plants clothes washers, whichwill result in substan-
that use once-through cooling. Finally, lesstial savings of both energy and wathe.en-
overall demand for electricity could mean lessergycamnmission wil | also continue to pursue
renewable energy will be needed to roedit agg ressive and expansive appliance standards
fornia’srenewables Portfolio Standard, which  for other appliances and equipment, includ-
can indirectly buffer the impacts of integrating ing but not limited to consumer electronics,
large amounts of renewables into thesystem. lighting, water-using equipment and irrigation
california has pursued itsenergy demand  controls, and refrigeration systems.
reduction goals through two primary avenues:
utility-sponsored programs to reduce end-efficiencystandards fomew buildings
user consumption, and codes and standards  the energy commission established the
designed to lower theenergy use of buildings  nation’s first energy efficiency standards
and appliances. By 2004, these effor ts had for residential and nonresidential buildings
cumulatively saved more than 40,00§/\hs in 1978. thestandards apply to newly con-
ofelectricity and 12,000 MW of peak electric- structed residential and nonresidential build-
ity, equivalent to twenty-four 500-MWpower  ings, as wel |l as additions and alterations to
plants. More than half of the statewidesav-  existing buildings, and are updated over time
ings has come from the building and appliance  to reflect new energy efficiency technologies
standards, with the balance resulting fromand methodstheenergycommission adopted

programs implemented by the statals | the 2008 Buil dingfficiency Standards april

and publicly owned utilities. 2008. the newstandardswill take effect on
January 1, 2010, and wil | require, on average,

Appliancesfficiencystandards 15 percent increased energy savings for newly

the first appliance efficiency regulationswere constructed residential buildings compared
adopted incalifornia in 1976the energy with the 2005 Buildingefficiency Standards.
carmmission sets minimum efficiency thresh- the updated standards make many energy
olds that apply to appliances using a significant efficiency improvements for newly constructed
amount of energy, are based on feasible and nonresidential buildings and additions and for
attainable efficiencies, and are cost effective  alterations to both residential and nonresiden-
to consumers based on a reasonable use pat-  tial buildingsiwo examples of updates are

tern over the design life of the appliance. increased requirements for cool roof products
the 2009 applianceefficiency regula- to help reduce air conditioning use in areas

tions became effec tive statewide angust 9, of the state with high summer peak load and

2009. these regulations set new efficiency requirements for higher performing windows.
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the standards also focus on the problem
of construction defects in the installation
of energy efficiency features that can lead
to reduced energy savings from those fea-
tures.toaddress these construction defects,
standards since 1998 have required that
features prone to poor instal lation be veri-
fied by a third-party&tS rater usingnergy
cammission-specified diagnostic testing and
field verification protocols. In showing com-
pliance with the energy budget, field-verified
measures are given higher credit because
they require on-site inspec tions and/or on-
site testingthe emphasis on field-verified
measures helps educate the building industry
and homeowners about the importance
high quality workmanship and quality assur-
ance to achieve higher performing buildings
and lower energy bills.With each new update,
the standards expand the emphasis on field
verification and diagnostic testing.

the energycommission is also develop-
ing “reach standards” —avoluntary standarc
exceeding existing standards — for thitle
24 Building efficiency Standardsas part of
the public process of developing buildin
standards every three years,dhergycamn- ‘
mission wil | develop two levels of incrementa
improverrents in building performance: a low-
er level that represents mandatory standarg
and a higher level that is voluntary. In each
subsequent standards cycle, the higher level
from the previous cycle is considered for set-
ting the new mandatory standards, and a new
reach standard is developed.

adopting voluntary reach standards has
many benefits. It allows proactive cities,
counties, green building standards, incentive
programs, and others to adopt the voluntary
standards in their jurisdic tions, which many
cities and counties have al ready donethe
reach standards also are adopted as the eli-
gibility criteria for solar incentive programs,
such as thecaliforniaSolar Initiative s
Solar Homes Par tnership programs, and as
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levels for qualifying for higher public goods
charge incentives through utility new con-
struction programs.

cities or counties can choose to adopt
local energy standards that are more strin-
gent than the statewidétle 24 Building
energyefficiency Standards and can enforce
thestandards on a voluntary or mandatory
basis. voluntary standards motivate the build-
ing community by offering incentives such as
fast track permitting or reduced permit fees.
Most mandatory local standards are intended
as key climate change mitigation initiatives
and to reduce electricity demand, especial ly
during peak periods on hot summer after-
noons.recently local energy standards have
been adopted as part of local comprehensive
“green” ordinances and include requirements
related to land use, water use, recycling, in-
door air quality, angHg reduction goals as
well as energy efficiency requirements.

Many local governments have also adopt-

ordinances to be more energy efficient than
the new 2008 standards, which go into effect
January 1, 2010.

campliance with and enforcement of the
building standards are major chal lenges.
ly constructed residential buildings have been
estimated to be as much as 30 percent out
of compliance with the 2005it e 24 Building
efficiency Standard$§which could represent
up to 180g\WWhs per yeaf® of lost energy sav-
ings and therefore lost oppor tunitiegfdg
emission reduc tionsthe 536 local building
departmentsin the state are responsible for
enforcing standards by issuing permits and
conducting on-site inspections during con-
struction.With the economic downturn and
reduced budgets, however, many cities have
downsized their building department staff
in order to maintain other vital staff such as
police or fire crewmther factors that affect
compliance with and enforcement of building
standards include the complexity of the build-

ed stringent local standards to address local ing standards, the effects of changes in archi-
building patterns or issues and local air, water, tectural style, and the need for performance
land use, or resource constraints or to complystandards to provide choice in energy-using

with state legislationeaecutiveo ders.the
energy canmission must approve manda-

features and equipmentthe energycommis-
sion has ac tively sought sufficient staff re-

tory local standards that exceed statewidsources tomaintain apresencein thefieid to

standardscities or counties adopting such
standards are recognized as ear ly adopters
and include large and small cities and coun-
ties located in high density urban areas as
well as lower density suburban regiorihe
energycammission commends the fol lowing
cities and counties that have adopted energy

encourage improvements in compliance and

enforcement and is working with tlealifor-

nia Buildingofficials anccalifornia utilities to

provide tools and information that will simplify

standards enforcement and provide expanded

training for the industry and building officials.
Building standards also apply to additions

ordinances requiring more stringent energyto and remodels of existing buildings, which

requirements than those set dalifornia’s
2005 Buildingerergy efficiency Standards:
culvercity, laQuinta, los altos, los altos
Hills, Maricounty, MilNal ley, Palalto, Palm
desert,rohnert Parkgity andcounty of San
Francisco, San Mateoaunty, SantaBarbara,
Santa Monica, and Santarcsa. the energy
cammission is pleased that many of these
governments are preparing to update their
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provide a critical opportunity to improve en-
ergy efficiency levels. Permits are required for
any al teration that permanently changes the

Quantec, ! Ic (merged withthe cadmus group, Inc. in
2008), see [ht tp:/fwww.cadmusgroup.com].

46 Bl & conSol, July 2009, see [http://www.consolenergy.

com/].
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energy use of abuilding, including instal lation
and change-out of heating, ventilation, and
air conditioning (#bc) equipment. Unfor tu-

enforcement agencies, the public, and other
energy professionals to increase compliance
with the building standardés part of this ef-

nately, many instal lersfail to obtain the propeffort, staff works with various building depar t-

permits for Wac change-outs.this not only
places homeowners at risk by bypassing the
health and safety protections associated with
permits, but it also reduces revenues that fund
enforcement activities of local governments.
In addition, without permits, building depar t-
ments are unaware of thevdc change-outs

and therefore do not review and inspect the
systems to ensure compliance with building
codes and standards. Failure to obtain permits
also has negative effects on the entirgét
industry because instal lers who avoid the cost
associated with permits and complying with
licensure laws and building codes may charge

ments throughout the state and also conducts
regional out reach through Internatioodd
cauncil chapters to increase communication
and cooperation between building depart-
ments. In addition, there is cer tification and
ongoing management ofétS providers who
train, manage, and certify &S ratersand
are responsible for field verifications of per-
formance-based energy efficiency measures
in the building standards.

to increase compliance with the build-
ing standards, theenergy commission also
is working with theontractors Stake
cense Board to take action in investigating

less than contractors who follow the lawand disciplining unlawful activity by licensed

which represents unfair competition.

theHvac industry estimates that 30 to
50 percent of central air conditioning systems
are not being instal led properthe cPUc’s
| ong-term Energy Efficiency Strategic Plarre-
ported that fewer than 10 percent of installed
Hvac systems obtain permits, while the&t
industry recently quoted a figure of less than 5
percentthis represents amajor problem that
makes it impossible for building depar tments
to verify compliance and represents a huge
lost oppor tunity for energy efficiency savings.

to address challenges with compliance
and enforcement, thenergy cammission
develops and provides comprehensive and
audience-specific education and outreach
information on the standards to improve lo-
cal enforcement and building industry com-
pliance. In addition to itenergy Standards
Hotline, thenergycommission is launching a
californiaBuilding Standardslinelearning
center to assist building depar tment person-
nel in understanding and complying with the
standards.the energy cammission’s camn-
pliance andenforcement Unit also investi-
gates complaints and provides assistance to
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and unlicensed contractorsin relation to the
standards. In addition to the boardrihegy
cammission is working with the Mac indus-
try anaalifornia building officials to focus on
the problems with failure to obtain permits for
change-outs. Further, to help property owners
understand the benefits of proper permitting
and code compliance, thaergycommission
has developed educational time-of-sale con-
sumer information.

california has agreed to achieve a 90
percent compliance rate with state building
energy codes within eight years, by 2017, in
exchange for stimulus fundso meet this
aggressive goal, thenergy cammission
needs to develop amethod to determine the
level of compliance, enforcement, and qual-
ity of instal lations throughout the industry and
use this information as a benchmark against
which to determine 90 percent compliance.
Strategies can include auditing and scoring
the 536 building departments in the stateand
providing them with education and tools to
increase their compliance rate, with follow-up
audits after some period of time to evaluate
improvements.
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efficiency irxistingresidential and
commerciabuildings

existing residential buildings present a signifi-
cant chal lenge to meeting the state’senergy
efficiency goalsover half of the single-family
homes in californiawere buil t before building

standards went into effect, and retrofitting

these homes could provide significant sav-
ings.at the same time, utility rebate programs
have not done enough to capture cost-effec-
tive energy savings in existing buildingsto
address the existing building sector, the state
must move beyond programs that target
single-measure rebates, such as replacing
incandescent bulbs with compact fluorescent
bulbs, and instead design comprehensive
programs that include building energy use
performance labeling or benchmarking; com-
prehensive deep retrofit programs; marketing,
out reach, and education efforts presented in
layperson terms; and creative funding mecha-
nisms that help building owners with the nec-

service technicians, similar to department
of Motorvehicle smog check requirement.
Most homeowners do not know the benefits
of Hvac maintenance and its positive impact
onHvac performance and do not adequately
maintain their ac systems.
Innovative financing options need to be
explored and developed that offer competitive
rates to finance whole-house energy retro-
fits. recently emerging municipal financing,
energy utility on-bill financing, waste col lec-
tion on-bill financing, and water utility on-bill
financing pilots around the country should be
monitored and explored as possible mecha-
nisms to allow payback out of energy savings
and keep the debt with the property.

existing commercial buildings also offer
significant potential for efficiency improve-
ments. Building energy performance rating
can set the stage for retro-commissioning
and other energy efficiency improvements.
assembly Bill 1103 (Saldafighapter 533,

essary capital to cover the cost of the retrofitsStatutes of 2007) requires disclosure of non-

with an affordable cash flow over the life of
the measures to al low the energy savings to
pay for theinvestment.

Point-of-sale and/or point-of-remodel leg-

islation should be introduced to trigger retro-

fits at times of financial transactions or major

residential building energy performance rat-
ings at the time of lease, lending, or séhe.
energycammission has opened anorder In-
stituting aulemaking to develop regulations
for implementingB 1103 that areexpected to
be adopted in early 2010this historic build-

construction projects. Innovative incentives,ing energy performance rating disclosure law

such as refunds for &S Phase Il inspections
when a predetermined amount of expenditure
will gointo retrofits, or a cap on the maximum
amount of expenditure required (2.5 percent of
sale price or 10 percent of estimated remodel
costs)will safeguard against slowing a sale
or dissuading homeowners from sel ling their
homes or making improvemen this st rategy
will also require BirSproviders to develop
training programs so that enough$iraters
will be available statewide.

In addition, legislation, utility incentives, or Portfolio Manager

provides an impor tant oppor tunity to provide
energy use data for commercial buildings at
the time that purchase, lease, and financing
decisions are being made, which wil | al low
decision makers to value energy efficiency as
abuilding property asset. Building energy per-
formance ratings will ultimately add value to
commercial buildings in the form of increased
resale value and increased marketability.

one issue associated with implement-
ing aB 1103 is that the nationaénergy Star
rating system specified

local ordinances should consider triggerssuchin the law will not providea 1 to 100 rating

as point-of-sale or point-of-remodel to require
Hvac equipment tune-up by qualified Hvac
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for the majority of nonresidential buildings in
californiatherefore, to fully implement this
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new energy performance disclosure law, the
energycammission has developed acalifor-
niacanmercial Buildingrergy Performance
rating System.a california-specific rating
can be disclosed to meet the intent of this
law when a national ratingis not available.
the california-specific rating may also be dis-
closed voluntarily by building owners who are
disclosing the national rating.

another challenge is that dBe1103
energy performance disclosure requirements
apply only to entire buildings, not the indi-
vidual spaces within those buildings. Many
buildings have tenant-leased
spaces that are separately metered and have
individual utility accounts. Future legislation
should therefore address ways to obtain and
disclose meaningful building performance rat-
ings for tenant-leased spaces.

the european Union’s 2003energy Per-
formance of Buildingdirec tivegFBd) should
be looked to as amodel for commercial build-
ing energy performance rating methotise
ePBd established two types of performance

nonresidential

ratings: operational
ings. operational ratings, like ¢hergy Star
Portfolio Manager, can track the energy per-
formance of buildings over time and compare
energy use to comparable buildiragset
ratings, in contrast, judge the efficiency of
only the permanent building energy systems
that should be valued as part of a commercial
property assessmentthis asset rating sys-
temis analogous to theétSfor residential
buildings.california should participate in and
leverage the work begun at the national level
to develop an asset rating systemfor com-
mercial buildings.

efficiency in thindustriadector
the state’s building efficiency standards do

not apply toindustrial plants or their manufac-

turing processesonsequently, no regulatory
mechanism is in place to ensure energy effi-
ciency implementation in the industrial sector.

energy and callFornla’S cltiZenS
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However, with approximately 50,000 indus-
trial plantsand related businessesalifor-
nia’s industrial sector consumes 15 percent of
the state’s total electricity and 50 percent of
its natural gas, making it essential to address
energy usage in thissector.

the energycommission’s objective is to
increase operating efficiency in the industrial
sector to allow plants to reduce their energy
costs and lower theigHg emissions while
remaining competitive. Since 2004, theom-
mission’s Indust riadne rgyefficiency Program
has conducted industrial best practices train-
ing workshops in par tnershipwith the United
Statesdepartment onergy doe), utilities,
and industry. Initial survey resul ts on the ef-
fectiveness of the training indicate that energy
efficiency measures are being implemented
by 60 percent of the plants.

the energy commission also conducts
no-cost technical energy audits at industrial
plants usingdoe’s energy Savingsassess-
ment protocol, software tools, engineering
calculations, and specialized measurement

ratings and asset ratequipment.these assessments have resulted

in estimated savings of 22 mil lion therms of
natural gas, 41,000 kilowat t hours of electric-
ity, and 147,000 tons of carbon dioxide per
year? In addition to the energy savings, the
assessments represent energy cost savings to
industrial plants of $19 mil lion per yede
energy canmission expects to conduct ap-
proximately 10 assessments per year through
2012, with the goal of cumulative energy
savings by 2012 of 50,000 MWhs per year of
electricity and 40 mil lion therms per year of
natural gas.

anexample of the potential for savings
in the industrial sector is a food processing
plant in centradlifornia that uses steam for

47 Presentation adonald Kazamagcalifornierergy
cammission, association oérergyengineers' West
coastenergy Managementongress, long Beach,
california, June 11, 2009.
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dried fruit processing and compressed air for
production machinery operatiorihe plant
underwent an on-site technical audit of its
steam and compressed air system.For a total
project cost of $150,000, energy efficiency
improvements at theplant are saving $46,000
per year in electricity costs, $23,000 per year
in natural gas costs, and $2,000 per year in
reduced water consumptiototal costs sav-
ings per year exceeded $70,000, for a total
project simple payback in 2.1 years.

efficiency fromPubliowned
utilityPrograms

Because publicly owned utilities represent
about 22 percent of statewide electricity con-

However, combined savings accomplishments
of these utilities reached only 66 percent of
the 2008 adopted target for energy savings.
While the trend of increasing savings is en-
couraging, publicly owned utilities should con-
tinue to explore all opportunities for increased
efficiency savings to meet the targets adopted
by the energycommission and contribute to
meeting the statewide goal of achieving 100
percent cost-effective energy efficiency.

In 2008, the publicly owned utilities re-
ported on the results of their programmea-
surement and verification activities for the
first time.While the resul tsare preliminary at
this time, publicly owned utility-verified sav-
ings appear to be consistent with reported

sumption, their contribution to meeting the programsavings for 2008.

state’s energy efficiency goals is very impor-
tantaB 2021 ( levine, chapter 734, Statutes

of 2006) requires the energycommission to
estimate statewide energy efficiency potential

Publicly owned utilities face several chal-
lenges in increasing their efficiency savings.
the current economic recession is affecting
customers’ wil lingness to par ticipate in effi-

and establish targets for energy efficiency ciency programsanother issue is that many

savings and demand reduction faiifornia’s

of thesmal ler publicly owned utilitiesserve a

investor and publicly owned utilities every relatively small customer base so their pro-

three years, with the goal of reducing energy
consumption by 10 percent over the next 10
years. the energy canmission adopted the
initial targetsin 2007. In addition, énergy
cammission evaluates and reports on the
annual progress of 39 publicly owned utilities’
energy efficiency program investments and
savings to théegislature as part of fH&R.®
From 2007 to 2008, publicly owned utility
expenditures in energy efficiency programs
increased 65 percent and totaled $104 mil-
lion.annual efficiency savings increased by
nearly 58 percent for energy and nearly 46
percent for peak hours compared to 2007.

48 For details on publicly owned utility progress, see
californiener gycommission, Achfeving Cost -
Effect ive Energy Efficiency for California: Second Annual
AB 2021 Progress Report, June 2009, cec-200-
2009-008-S d, available at: fht tp//www energy.
ca.gov/2009publicationglec -200-2009-008/ cec -
200-2009-008-S d PdF].
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grams can reach saturation rather quickly.
In addition, the smaller utilities typical ly have
fewer staff and capital resources than the
larger utilities, making it difficul t to administer
efficiency programseven the larger publicly
owned utilities are facing chal lenges froma
retiring workforce and bringing new staff up

to speed quickly.

For the small utilities, success appears to
be in largepart due to careful consideration
of their customers’ needs when designing
their efficiency programdhat knowledge,
coupled with a commitment to personalized
customer outreach and educational efforts,
has helped some utilities succeed despite
challengesthe state’s publicly owned utili-
ties are also working cooperatively through
their representative associations, therth-
ern california Poweagency, the Southern
california Public Powauthority, and the
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california Municipal Utilitasociation, to
learn fromone another’s experiences.
Publicly owned utilities need to continue
to use their unique customer knowledge to
focus at tention on new customer segments,
expand measures that are low- or no-cost
options, and market new incentive todle
publicly owned utilities are encouraged to ap-
plyintegrated resource planning to compare
resources with supply-side
resources using cost-effectiveness metrics.
this approach, along with the willingness
to fund energy efficiency from procurement

demand-side

sources, wil | increase future energy savings
sufficient ly to reach adopted targefforts

to complete measurement and verification
studies should continuethese studies pro-

vide an oppor tunity to improve program de-
livery and cost-effectiveness and to show that
energy savings have been realized, and they
should be funded accordingly.

energyefficiency and the

economy

in the 2007 ER, the energy cammission
recommended that the state adopt targetsfor
the next 10-year period equal to 100 percent
of total cost-effective energy efficiency sav-
ings to be achieved by a combination of state

resources it displace®”the combined eco-
nomic potential to save energy in 2016 for
california’s three largels is estimated to

be 40,700 g\Whs of elect ricity, higher than the
arB's demand reduction goal of 32,60hs,

and 6,800 MW of peak electrical dematids

does not include potential savings fromemerg-
ing technologiés.

When determining the cost-effectiveness
of energy efficiency measures, thenergy
cammission believes there is a need to ac-
curately value carbon savings embedded in
energy efficiencythe definition of cost-effec-
tive energy efficiency should include a value
for carbon dioxide¢o,)and gHg emission
reductions, consistent with titiéle 24 Build-
ing efficiency Standards. Utilities should also
include an externality valuedog and gHg
emission reductions in the evaluation of their
energy efficiency program impacts.

In addition, theenergy cammission rec-
ommends creating a task force comprised of
state, local, utility, and industry stakeholders
towork collaboratively to clarify definitions,
set out strategies, identify potential hurdles
and potential solutions, and set schedules and
milestones to reaching the goal of 100 percent
cost effective energy efficiency by 2018he
task force should develop a statewide stra-

and local standards, utility programs, andegic plan toserveasa road map of actions

other strategieshe targets were to be met
through a combination of collaborative efforts
by utilities, legislative mandates, and regula-
tory standards. In addition, ®@8Jc’s Cali-
fomia |ong-term Energy Efficiency Strategic
Planrecommends maximum implementation
of cost-effective energy efficiency.

the erergycammission’s 2007 Scenario
analysesProject found that regardless of the
level of energy efficiency, the cost is negative.
“ISlociety is better off with...higher levels [of
energy efficiency] than without...even without
a carbon cost adder being includeenergy
efficiency is less costly than the generating
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needed to achieve all cost-effective energy
efficiency potential malifornia.

With the downturn in the national econo-
my, energy costs represent a larger share of

consumers’ budgets, including low-income

49 californi@nergycommission, 2007 Integrated
Erergy Policy Report december 2007, cec-100-
2007-008- cMF, avaitable at: {ht tp://www energy.
ca.gov/2007publicationgfec-100-2007-008/ cec-100-
2007-008- cMFPdF].

80 ItronCaliformia Bnergy Efficiency Potential Study
May 24, 20086, pp. €S-8 - eS10, [http/fwww.itron.com/
pages/news_ar ticles_individual.asp?dFitr_008890.

xmi].
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customers whose numbers are increasing as
a resul t of the financial crisiee of the goals
of thecPUc’s /ong-term Energy Efficiency
Strategic Plaris for all low-income homes to
be energy efficient by 20205 the cPUc is-
sued a decision in november 2008, approv-
ing the low-Income energyefficiency (llee)
20092011 program budgets for the four
major bUs.%? the goal is for al | eligible cus-
tomersin the low-income sector, estimated at
4 million households, to have the oppor tunity
to participate in thdee programaspart of
achieving this goal, thePUc is requiring the
loUs during 2009, to develop an integrated
marketing, education, and outreach program
for all energy efficiency programs, including
llee. loUs are also required to target their out-
reach tdlee customers who are high energy
users, have high energy burden, and/or have
high energy insecurity, while also addressing
low-income customers with lower energy use.
the energycammission applauds thePUc’s
significant contribution to meeting the state’s
energy efficiency goals, particularly with
regard to the significant impact ttBUc is
making in the low-income sector, recently
swol len by the downturn in the economy.
Funding for &U efficiency programs con-
tinues to be a high priority for the staten
September 24, 2009, thecPUc approved the
20102012 utility energy efficiency portfolios
for $3.1billion dol lars of ratepayer-suppor ted
energy efficiency programs for 2010-2012 to
be administered by thedUs. the three-year

51 california Public Utititiepmmission, Califomia long-
term Energy Efficiency Strategic Plan September 2008,
avaitable at: [htip//www.californiaenergyefficiency.

com/docsgeStrategicPlan pdf].

decision 08-03-011 was approved 5-0 by thecalifornia
Pubtic Utitities ommission onnovember 6, 2008. the
decision approved budgetsfor theenergy-related low
income programs totaling approximately $3.6 bif lion for
the four major investor-owned utilities: Pagfis and
ekctriccompany, Sandiegogas & ekectric, Southern
californigas, and Souther realifornizdison.

energy and callFornla’S cltiZenS
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programisestimated to avoid the construction
of three 500-megawatt power plants, save al-
most 7,000 gigawatt hours of electricity and
150 mif lion metric therms of natural gas, and
avoid 3 mil lion tons ofgfHg emissions. the
program launches the nation’s largest home
retrofit program, which targets 20 percent
savings for as many as 130,000 hormes during
2010-2012. It also provides $175million to
launchcalifornia’s Big Boldnergyefficiency
Strategies for zero net energy homes and
commercial buildings, including design as-
sistance, incentives for above-code construc-
tion, and research and demonstration of new
technologies and materials.

the portfolios also include phasing down
subsidies for basic compact fluorescent
lamps while shifting the emphasis to ad-
vanced lighting programs, as well as requir-
ing benchmarking for commercial buildings
in california that receive energy efficiency
funding. In addition, more than $260 mil lion
in funding wil | be provided for 64 cities, coun-
ties, and regional agencies for local efforts
targeting public sector building retrofits and
leading-edge energy efficiency oppor tunities.
Performance met ricswil | be required to mea-
sure the progress of each program toward
market transformation and achievement of
the short-, medium-, and long-termgoals and
strategies set forthin tlePUc's /ong-term
Energy Efficiency Strategic Plan

achieving the state’s goal of all cost-
effective energy efficiency wil | be chal lenging
and will require continued and accelerated
collaborative efforts between state and local
agencies along with meaningful input from
utilities and industry stakeholders. In par ticu-
lar, state energy agencies must work closely
with local and regional governments to pro-
vide assistance in meeting the challenges of
adopting and implementing energy efficiency
programs to reducgHg emissions. towvard
that end, therergycammission is updating
its 19936nergy Aware Planning Guidewith as-
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sistance from théocalgovernmen tormis-
sion and other parties, with a target release
of early 2010the guide wil | provide regional
and local governments with a solid reference
of energy-conservingHg- reducing planning
ideas, policy language, program implementa-
tion options, environmental and economic ef-
fects, examples of programs in operation, and
contact information.

the energy cammission also provides
monetary support
through theenergy conservatiorassistance
account Program, a low-interest
gramestablished in 1979 for public nonprofit
schools and hospitals, public care institutions,
and local governments. In coordination with
theenergy Par tnershipProgram, the program
provides a wide range of assistance, from
identifying energy saving opportunities in
planned facilities to audits and feasibility stud-
ies for improvements in existing facilitide
energy canmission has successful ly imple-
mented this revenue bond program and con-
tinues to pursue revenue bonds as necessary
to continue program operations. Since July 1,
2006, the programhas provided technical as-
sistance to 149 projects and awarded 31 low-
interest energy efficiency loans. For example,
the Sacramentaity Unified Schooldistrict
requested technical assistance to evaluate
potential efficiency improvements in several
of its high schoold.ighting retrofits, controls,
and led exit signs were recommended at
each of the schools, leading to reduced ener-
gy use and average savings of approximately
$53,000 per year the programis expected to
be augmented with american recovery and
reinvestmentct of 2009 @rra) funds.

the energy efficiency and conservation
Blockgrant Program, created by teaergy
Independence and Securitgct of 2007, wil |
provide $3.2 bil lion imarra funding to cities
and counties throughout theUnited Stadks.
that funding, $302 mil lion will go directly to
large incorporated cities and countiesin

to local
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fornia, with another $49.6 mil lion al located
through grants to 265 small incorporated cit-
ies and 44 smal | counties that are not eligible
for direct grants from thioe. the energy
cammission wil | distribute the funding to help
cities and counties implement cost-effective
projects and programs to reduce total energy
use, reduce fossil fuel emissions, and improve
energy efficiency in the building, transporta-
tion, and other appropriate sectors.

governments

demand response

loan pro-

demand response effor ts seek to slow the
rising cost of electricity and improve the reli-
ability of the electricity grid by improving the
efficiency of the generation, distribution, and
consumption of electricitiemand response
measures provide incentives and tools that
encourage and enable customers to periodi-
cally reduce their consumption in response to
system conditiondhe demand for electricity
varies with the time of day and the season of
the year. Mosfcalifornia consumers demand
moreelectricity during the day than at night,
and more in summer than winter, due to the
increased use of air conditioning and other
consumer electronic products during those
times. the maximum peak load is projected to
grow at a rate of 1.3 percent per year, faster
than the overall growthin electricity demand.
Increases in peak demand create ineffi-
ciencies within the electricity system. System
operators must manage generation output in
real time tomatch demand asit risesand falls
to prevent excessive voltage and frequency
changes that could interrupt or damage elec-
trical deviceas demand goes up during peak
hours, power companies generally dispatch
power plants in decreasing order of efficiency;
therefore as the load goes up, the overal | ef-
ficiency of producing electricity goes dasvn.
efficiency goes down, the cost to provide that
power and thgHg emissions of that power go
up.When demand fal Is, the opposite occurs.
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not only are peaking units general ly less
efficient, but because they operateonly a few
hundred hours per year, operators must pay
for the unit’s ownership and operating costs
over a much shor ter periodthis resultsin
much higher costs when compared with fa-
cilities that can spread their fixed costs over
more hours of operation. Peaking units are
necessary, however, to ensure that adequate
power is available during peak times or to
meet unexpectedly high load requirements.

giving consumers information on the real
cost of electricity as it is being used is an im-
portant demand response measum@dthough
the cost of providing electricity to consumers
changes depending on the current load on
the system, electricity rates have historically
onlybeen based on the total amount of en-
ergy consumed monthly rather than on when
that electricity is actual ly uséblese rates
provide no signal of actual energy costs, nor
do they provide incentives for consumers to
reduce their electricity loads during the few
critical hours each year when high demand
strains the capacity of the system, system
stability is at risk, and electricity is the most
costly to generate.

the cPUc has recommended policy to
move all ratepayers to some form of time-
variant pricing along witivanced Metering
Infrast ructure —advanced two-way communi-
cating meters —and thenergycammission
has supported this policy. However, SenateBil |
695 (Kehoe, chapter 337, Statutes of 2009)
delays implementation of default time-variant
pricing for residential customers until 2013.

that can be implemented when the legisiated
restrictions expirhe interim should be used
to upgrade and update bil ling systems, devel-
op effective and fair revenue-neutral dynamic
rate designs, and use interval dataas it be-
comes available to analyze customer impacts
and develop customer education efforts to
maximize demand response while minimizing
and mitigating customer costs.

In the state’sfbergy Action Plans, both
the energy cammission and the cPUc have
supported time variant pricitlge cPUc
rulemaking r(07-01-041) to evaluate the
utilities’ demand response programs sought
to establish protocolsfor estimating load im-
pacts, cost-effectiveness, and modifications
tosupport thealifornia 8's efforts to incor-
porate these programs into market designs.
decision ¢1.08-04-050) regarding load impact
estimations was issued in april 20083 the
energy commission joined in instituting the
cPUc rulemaking {.02-06-001) “to develop
demand response as a resource to enhance
electricity system reliability, reduce power
purchase and individual consumer costs,
and protect the environmentfe rulemak-
ing focused on developing dynamic rates and
demand response programs for large custom-
ers and conducting research to evaluate the
potential costs and benefits of building an
advanced metering infrastructure to serve al |
loU customers.

research by the demand response re-
searchcenter indicates that with proper ap-
plication, the newopen automateddemand
response ppenadr) standard has the po-

In its current load management standards tential to substantially increase the amount

proceeding, thenergycammission proposed
adopting a requirement that all utilities in the
state adopt some form of time-variant pricing
for customers that have advanced metdos.
guarantee achieving the potential systemcost
savings of such a pricing system, thenergy
commission, cPUc, and utilities need to de-

velop plans for default time-variant pricing

energy and callFornla'ScltiZenS
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of demand response capabilities that exist
for grid operators in the futuas.california

53 california Public Utilitieommission, available
at: [http://docs.cpuc.ca.goviPUBSHed/Final _
deciSlon/81972.htm].
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implements the new smart grid, increased
demand response capabilities can offset the
need for increasing the number of convention-
al generating power plantsin the fuley
element obpenadr is the ability of custom-

ers to pre-select and automate their desired
demand response ac tions (such as lowering

air conditioning or lighting), and these actions
will occur automatical ly when cal led upon un-
less over ridden by the customeautomated
demand response actions can be signaled
by an energy price or other signal indicating
the grid is stressed and a pre-approved/co-
ordinated load reduction is desiredearch
indicates that customers readily accept this
automated process, and in the years of field
testing customer comfort complaints have
been negligible. In some cases, commercial
businesses that have par ticipated in pilots or
programs have not only fully accepted the ef-
forts but have also used their participation as
asign to their customers of their environmen-
tal stewardship and wil lingness to hegli-
fornia make the transition to amore efficient
and lowegHg emitting future.

renewable Energy

the second resource in the loading order
to meet new electricity needs is renewable
energy, which will also help achieve a sig-
nificant portion of tharB's target fogHg
emission reductions from the electricity
sector. Increasing the amount of renewable
energy incalifornia’s electricity mix reduces
the risks and costs associated with poten-
tially highand volatile natural gas prices while
also reducing the state’s dependence on
imported natural gas used to generateelec-
tricity.renewable resources provide other
benefits such as economic development and
new employment oppor tunities, benefits that
are becoming increasingly important given
the current recession.

energy and callFornla’S cltiZenS
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california’senewables Por tfolio Standard
(rPS), established in 2002, is an essential tool
to help the state reducgHg emissions. the
rPS requires retail sel lers (defined asiUs,
electric service providers, and community
choice aggregators) to increase renewable en-
ergy as a percentage of retail sales to 20 per-
cent by 2010. State law also requires publicly
owned utilities to implement @8 but gives
them flexibility in developing specific targets
and timelines. In november 2008, governor
Schwarzenegger'sxecutive order S-14-08
raised california’s renewable energy goal to
33 percent by 2020, and in September 2009,
his executiveorder S-21-09 directed tterB
fo workwith thePUc, thecalifornia I8, and
theerergycammission to adopt regulations by
July 31, 2010, to implement that higher goal.

the 33 percentrPS target isexpected to
provide 15.2 percent of the tofgHg reduc-
tions needed to meet thB 32 goal of achiev-
ing 1990 emissions levels by 2020.However,
despite efforts to expand renewable genera-
tion, recent utilityS procurement forecasts
for 2010 and 2020 indicate that substantial
chal lenges remaias of november 2009, the
cPUc had approved 126rPS contracts total-
ing 10,271 M. of that approved capacity, a
little less than 10 percent — 917 MW - has
come on-line and is delivering energy to the
grid. an additional 30 contracts for 4,605
MNare under review®While the loUs have
made progress adding renewable contracts
to their portfolios, they do not expect to meet

& californiair resources BoardC/imate Change Scoping
Plan 2008, appendixg, tableg--2,p. g-1-7, available
at: fhtip://'www.arb.ca.gov/cc/scopingptan/document/
appendices_volume2.pdf}.

california Public Utilitiemmmission,

Renewables Portfo lio Standarduarterly

Report, noverrber 2009, available at: fht tp//
www.cpuc.ca.govhr/rdonlyres/528825e-
0d2e-48¢0-950¢-9¢ 82BFeefFd4¢/0/

Four thQuar ter2008PS [egislativeepor thhail .pdf].
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the 2010 target and wil | be significantly below
the 33 percent target in 2020 unless they add
renewable resources at a much faster pace.

recent estimates of the amount of renew-
able energy needed by 2020 to meet the 33
percent target range from4580hs to al-
most 75,000 gWWhs. this wide range reflects
different assumptions about energy efficiency
achieverrments, expected electricity demand
and retail salesin 2020, and the amount of
energy that will be provided by combined heat
and power ¢HP), rooftop solar, and existing
renewable facilitiesstimates of existing re-
newables vary from 27 00@\WWhs to 37,000
gWhs, depending on the vintage of the es-
timate, the amount of out-of-state renew-
able generation attributed to publicly owned
utilities, and the amount of unclaimed renew-
ables (renewable generation not claimed as
eligible for thePS)included in the estimate.
energy cammission staff estimate that if
thearB Climate Change Scoping Plangoals
are achieved for energy efficiencyHP, and
roof-top solar, thestatewil | still need 45,000
gWhs of additional renewable energy to meet
the rPS goals in 2020.

the main issues associated with meeting
the state’s renewable goals include the need
for adequate transmission to access renew-
able resources, challenges to integrating high
levels of renewable energy into the existing
electricity system, potential difficulties in
meeting higherrPS targets given progress to
date on reaching the 20 percent by 2010 goal,
and environmental concerns associated with
building new renewable plants and the trans-
mission to bring the energy from those plants
to thestate’s load centers.

renewablesnergy and the
environment

renewable energy provides obvious environ-
mental benefits by reducing air and water

pollution associated with electricity gen-

eration. However, renewables can also face

energy and callFornla’S cltiZenS
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challenges due to environmental concerns
with specific technologies or where plants
are |locatedthis section discusses some of

those issues, including eligibility
ments for the statet®S and their impact on
municipal solid waste plants and deliveries
of renewable energy from outsidmlifornia,
environmental impacts of renewable genera-
tion and transmission infrastructure, and the
potential effects of climate change on that
infrastructure.

require-

expandingrenewables Portfolio
standardelgibility
given thegovernor’'s expanded goal of 33
percent renewables by 2020, the Scoping
order for the2009 IEFR identified the need
to review eligibility criteria for th€S. as
part of its responsibilities under teS, the
energycammission sets eligibility criteriaand
certifies facilities asPS eligible.the energy
cammission currently defines eligible renew-
able resources by fuel source rather than by
specific technologies, but state law related
to therPS law contains specific technology
requirements that must be considered when
determiningPS eligibility.

anexample is the use of municipal solid
waste (MSA) to produce energjthough
the energy cammission defines MS/N as an
rPS-eligible fuel, current law narrowly de-
fines which MS/N conversion technologies are
al lowedtodate, no MSN gasification facility
has met these stringent requirements, par-
ticularly the requirement that the MSN con-
version occur without the use of air or oxygen
except ambient air to maintain temperature
contrdd.While theenergy commission is

5% aprit 21,2009, Pr workshop comments by Phoenix
erergy: ‘thereis no way you can do this without the
presence of oxygenlimited oxygen, yes, but if you
follow the definition to the letter of the law, it can't
be done.” transcript p. 74, see [ht tp.//www energy.
ca.gov/2009_energypolicy/documents/2009-04-21_
workshop/2009-04-21_tranSc riPt.PdF].
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not aware of any gasification technologies
that meet the current requirements, staff wil
continue to evaluate eachPS cer tification
application to determine whether the MSN
conversion technology meets the require-
ments forrPS eligibility. Because the law
requires proposed MS/N facilities to obtain air
permits, it may be difficul t for such facilities,
even if they meetrPSeligibility requirements,
tobebuilt in areas of the state such as the
Southcoast air Quality Managemendist rict
(ScaMd) that are in nonattainment for fed-
eral air quality standards.

Most Westernekctricitycoordinating
cauncil \ecc) states do not explicitly allow
MSN to be used forrPS compliancecalifor-
nia’s rPS allows MSN that has undergone
gasification or been converted to biodiese
to be used forrPS compliance, but combus-
tion of solid unconver ted MSNis not eligible |
(with the limited exception of facilities locatec
in Stanislauscounty and operational before
September 26, 1996). Similar ly,atizona al-
lows only gasified MSN to be used forrPS
compliance and does not specifical ly permit
combustion of solid MSAhevada is the only
Wecc state to explicitly al low unlimited or uf
restricted combustion of solid MSN (aswel | a
gasified MSA) to be used forPS compliance.
all other V&tc states do not identify MSNVin
any formas eligible faPS compliance.

as the space available for landfills be-
comes more limited incalifornia, renewable
energy developers have expressed interest in
MSN gasification and are seeking clarifica-
tion of rules faPSeligibility of MSW conver-
sion. In a 2006 report, thealiforniaBiomass
col laborative estimates that “biomass in the
landfill disposal stream (23.1 million tonsplus
2.6 million tons of greedc [alternative
daily cover]) could support about 1,750 M\e
of electricity generation with another 900
MAE coming from the plastics and textiles
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components given the state’s aggressive
renewable energy targets and the need for
additional
targets, thenergy cammission suggests
that it work with tlaalifornia Integrated
Waste Management Board to review emerg-
ing conversion technologies that use MSN to

the delivery requirement for out-of-state
renewable facilities is flexible, al lowing de-

renewable energy to meet those livery to occur “regardless of whether the

electricity is generated at a different time
from consumption by ealifornia end-use
customer® this approach can allow out-of-
state renewables tobe “firmed” or “shaped” to

produce a clean burning fuel that most closely address issues like intermittency, inadequate

meets the intent of curre®S eligibility
requirements as well as environmental con-
siderations and, if appropriate, suggest modi-
fications to applicable state statutes to allow
such technologies to S eligible.

another eligibility issue is the delivery of
renewable generation from out-of-state gen-
eratorsgeneration froma renewable power
plant located outsidaliforniais eligible for
the state’srPSif the facility began opera-
tion after January 1, 2005, can demonstrate
delivery of energy intaalifornia, and does
not cause or contribute to any violation of a
californiaenvironmental quality standard or
requirement withicaliforni& as of Septem-
ber 2009, the energycammission has cer ti-
fied only 24 out-of-state renewable facilities
as eligible for t®S, compared to more than
576 eligible in-state facilities.

57 californi@nergycommission, Biomass in SolidWaste
inCalifomnia: Utilization and Po licy Al tematives, PER
Col laborat ive Reporaipril 2006,contract 500-01-
016, p. 2, available at: {ht tp://biomass.ucdavis.edu/
materials/repor {s%20and%20pubtications/2006/
MO/ _Biomass_White Paper_2006 pdf].

Ifan out-of-statefacility commenced commercial
operationsbefore January 1, 2005, it may stiti be
eligible if it meets one of the following criteritha)
electricity isfromincremental generation resulting
fromproject expansion or repowering of thefacility on
or after January 1,2005, or b) thefacilityispartofa
retail seller’s existing baseline procurement por tfolio as
identified by thecalifornia Public Utititiesommission or
part of a publicly owned utility’s baseline as determined
by Public Utilities ode

section 387.
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transmission, or scheduling bar riers. Firming
and shaping can also provide greater value to
the electricity system by conver ting off-peak
renewable generation to on-peak energy de-
liveryallowing out-of-state renewables to be
firmed and shaped rather than immediately
scheduled for delivery may also increase the
availability of lower cost renewable resourc-
es. Firming and shaping allows renewable
electricity counted foalifornia sPS to be
consumed outsidecalifornia, provided that
an equal amount of electricity is delivered
tocalifornia within the same calendar year.
Some par ties have argued that counting large
amounts of out-of-state renewables fali-
fornia’srPS could reduce in-state air quality
or job creation benefitsn the other hand, as
discussed in the2009 Strategic transmission
Investment Planif california decides to build
most of its own renewable energy resources
to meet itgPS goals, many miles of land will
be needed for new transmission lines to ac-
cess those resources, which could face chal-
lenges associated with public opposition due
to land use and environmental concerns.

as shown in table2, other statesin the
Wecc areawithrPSprograms have their own
delivery requirementarizona has the most
restrictive electricity delivery policy, requiring
that al | electricity generated by the renew-
able resource being used for compliance with
autility’srPS target be physical ly delivered
to that utility’s service territory. Most other
Wecc states with amPS program al low some

59 Publicresourcescode § 25741(a).
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tAble 2: rPs delivery And locAtion requirements in other western stAtes

W

Source: Ma, Inc.
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use of unbundled renewable energy credits would add renewable energy to thegridona
(recs)® for rPS compliance. However, their regional , \&cc -wide basis and could there-
use is often const rained by electricity delivery fore place downward pressure on costsfor
requirements, location requirements, or ex-electricity.
plicit capsas a result, some of these states’
policies are arguably more restrictive thanenvironmentdimpacts ofrenewable
california’s in terms of geographic scope. infrastructure
delivery requirements are only one of many \While californians are generally supportive
rPS design issues that affect how difficul t it of renewable energy and its environmental
may be to meet the targets. Simply comparing benefits, many citizens are concerned about
delivery requirements across states, al though proposed renewable energy projects and asso-
important, does not give a complete picture of ciated transmission lines because of potential
compliance flexibility. environmental impacts. For example, proposed
limiting access to out-of-state renewable solar plants located in tkalifornia desert
resources could create geographic inequi- may affect sensitive species habitat or cultural
ties between california’s utilities because  resources or require large amounts of water.
there are more in-state renewable resources Initiatives are al ready underway to facili-
located in the southern regions of thestate, tate theearly identification and resolution of
and transmission fromsouth to northis lim-  land use and environmental constraints to
ited. these inequities could be addressed by promote timely developmentcaifornia’s

the use of tradablerecs. the cPUc issued renewable generation resources and as-
aproposed draft decision authorizing tradable sociated transmission linethe renewable
recs forrPS compliance irdecember 2008, energy transmission Initiative fetl) collab-

and issued a revised version in March 2009.If  orative process, discussed in more detail in
adopted, the revised proposed decision would  the transmission section later in this chapter,
“allow transfer oPS credits without regard has identified and ranked renewable resource
to constrained transmission pathwéys.” development areas and associated transmis-
although tradableecs do not neces- sion lines to deliver renewable power to load
sarily maintain the local benefits of in-state  centersthe REtl Phase 2A Report is one of
generation, including environmental benefits, the datasourcesfor ranking the transmission

they could helpcalifornia’s PS by avoiding projects to interconnect renewables that are
transmission congestion barriers and their in the state’sbest interests.
associated coststhe use of tradablerecs tohelp address potential impacts of new

renewable power plants and related trans-
mission lines, thesnergy cammission and
60 as defined incalifornia, a renewableenergy credit is cal iforniajepartrrent of Fish andgame are

a cer tificate of proof, issued through the accounting |rnp|a'rentmg governor Schwarzenegger’s
systemestablished by thealforniznergy

- ) o executiveorder S-14-08, which established a
cammission, that one unit of electricity was generated
and delivered by an eligible renewable resource. process to conserve natural resourceswhile
Unbundled renewableenergy credits are those credits expediting the permitting of renewable energy

that aresold separately from theunder lying electricity. L. R
power plants and transmission linBse ex-

61 california Public Utilitiesmmission, draft Proposed ecutiveoder’s primary objectives are to iden-
decisionauthorizing Use off enewableenergyc redits tify and establish areas for poten tial renewable
forcampliance with thecaliforniarenewables Por tfolio d | t d i .
StandardalJ Simon, March 2009, p. 14, available at: energy aevelopment and conservation areas in
[ht tp://docs.cpuc.ca.goviefil e 99016 pdf]. thecolorado and Mojave deserts to reduce the
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time and uncer tainty associated with licensing
new renewable projects on both state and fed-
eral lands. Federal par ticipation was secured
in november 2008, when the two state agen-
cies signed a Memo randum of Understanding
with the Bureau of land Management (BM)
and US. Fish andWildlife Service to create the
renewableenergyactionteam (reat).

the reat is developing theeser trenew-
ableerergyconservation PlanitecP)and a
best management practices and developer
guidance manualthe reat meets regularly to
discuss renewable energy project permit ting
issues and to assist developerswho are pre-
paring applications to the different agencies.

agenciesand U. S. department of the Inte-
rior agencies to take the necessary actions to
further the implementation of tpevernor’s
executiveorder S$-14-08 and the Secretary’s
order 3285 in a cooperative, collaborative,
and timely manner .to thisend, state and
federal agencies have accelerated processing
of projects seekingr ra funds that meet the
milestones published pursuant to the MU

so that renewable energy projects that have
been permitted can meet thedecember
2010 start-of-construction dite. state
and federal agencies also are coordinating
closely to reviewin a timely manner other re-
newable energy projects that are not seeking

Federal participation was further supported arra funds.

by the Secretary of the Interior’s March 2009
Secretariabder 3285 directing aldepart-
ment of the Interior agencies and departments
(which include the BB and US. Fish and
Wildlife Service) to encourage the timely and
responsible development of renewable energy,
while protecting and enhancing the nation’s
water, wildlife, and other natural resources.

the drecP will develop a conservation
strategy that will gsdifornia’s uniquaatu-
ral canmunity conservation Plan process
and may develop a federal Habitatonser-
vation Plan process and/or amend existing
resource management plans accordingly.
the drecP wil |l also coordinate with existing
desert conservation plans within the Mojave
andcolorado deser ts (for example, the\West
Mojave Plan), renewable energy development
project plans, theB/I's Solar Programmatic
environmental Impact Statement (Soéi8)P
and renewableenergyt ransmission Initiative
(retl)planning to forman integrated frame-
work for balancing natural resource conser-
vation and renewable energy development
within the Mojave andolorado deserts.

on october 12,2009, governor Schwar-
zenegger and Secretary of the Interior Ken
signed another Memorandum of
Understanding W) directing california

Salazar
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Work on the renewable energy permit-
ting elements obxecutiveorder S-14-08 is
split into six tasks including: 1) developing the
drecP Planningagreement; 2) publishing a
best management practices manual for the
development of renewable energy projects by
december 2009; 3) developing and gathering
public stakeholder and independent scientific
input; 4) developing the draflirecP conser-
vation Strategy ecember 2009; 5) devel-
oping the draftrecP by december 2010; and
6) completing the final draffrecP environ-
mental review and approval by June 2012.
another environmental issue associated
is potential
air quality concerns with new biomass facili-
ties in california. With thegovernor’s direc-
tion inexecutiveorder S-06-06 to meet 20
percent of therPSwith biopower, it will be
important to address these conceribere
is significant potential for renewableelectric-
ity generation fueled by biomethane from the
state’s dairies, but the high cost of emissions
controls caninterferewith dairies’ ability to

with renewable infrastructure

62 californi@nergycammission, renewableenergy
actionteam, available at: {ht tp//www energy.
ca.gov/33by2020/documents/2009-10-15_Milestones

reat PdF].
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obtain air permits.californiais the largest
dairy state in the nation, withmore than 1.7
mil lion cows on about 1,800 farms. these
cows produce 65 bil lion pounds of manure
per year that could produce biogas that can
be burned to produce electricity.

In 2006, theenergycommission approved
grantsfor five new dairy digester projects in
the San Joaquin air basin with generators to
meet the dairies’ electricity needs and, with
approved power purchase agreements, to sell
excess electricity to local utilities. However,
because the air basin is an ext reme nonattain-
ment area, the San Joaquimir Quality Man-
agemenfidistrict imposed strict nitrogen oxide
(nox) requirements on these generators that
required the use of advanced emission control
systems. Because of low milk prices, the dair-
ieswere unable to meet the increased costs
of instal ling emissions controls and could not
agree to the conditions of the pemfibough
discussions between the air district, the dairy-
men, the californieenvironmental Protection
agency, thearB, local air districts, and other

reduction credisata cost of approximately
$350,000 per pound per day (or $31.5mil lion),
this requirement could make new biomass
projectsin the southern part of the state non-
viable from a financial perspective.

climatechangeeffects omrenewable
infrastructure

changes in the environment can also affect
renewable ener@. renewable energy
depends on natural resources like water, bio-
mass, wind, and the sun, so it can be par ticu-
larly sensitive to climate variabi g US.
cimatechange Science Program has identi-
fied impac ts of climate change on the coun-
try’s renewable energy resources, including
changes in availability of water, biomass, and
incoming solar radiation aswel | as significant
changes in established wind patterns and
potential effects on geothermal resour€es.
climate change impacts that affect aspects of
conventional energy facilities, such as power
plant cooling and water availability, would also
apply to certain renewable technologies such

stakeholders resulted in conditional agree-asbiomass, geothermal, and solar thermal.

ment on permits, these may have been the
last ones issued for dairies with generafors.
new solid fuel biomass facilities also face
challenges in obtainingx permits, aswell as
the added challenge in thes@Md of obtain-
ing permits to emit par ticulatemat ter (PM).
For example, a 25-MW solid-fuel biomass
project would need permits for about 90 tons
per day of PM-10 emission offsets or emission

63 april 10,2009, letter from theWestern Unidald ymen
togovernoamotd Schwarzenegger, available at:
[ht tp/iwww energy.ca.gov/2009_energypolicy/
documents/2009-04-21_workshop/comments/
letter_from Western_Unitadbirymen_to_the
governor_04-10-09tn-51189.pdf}.
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In california, only small hydroelectric
facilities, those 30 MW or less in size, are
eligible for the®S. Smal | hydroelectric facili-

64 californiair resourcesBoard, facitity details for
Burney Mountain Power, available at: [nttp//www.arb.
ca.gov/applemsinv/facinfo/facdet php?co_=458ab =S
v&facid_=428&dis_=SHa&dbyr=2007&dd=].

californi@nergycommission, Potential Impacts of
Climate Change on Califomia’s Energy Infrastructure and
Ident ification of Adaptation Measures January 2009,
cec-150-2009-001, available at: fhitp//www.energy.
ca.gov/2009publicationglec -150-2009-001/ cec-150-
2009-001 P dF}.

United States Imatechange Science Progrankffects

of Climate Change on Energy Production and Use in

the United Stateshebruary 2008, a report by theUS.

¢ Imatechange Science Programand the subcommittee
onglobalchangeresearch, avaitable at: fhtip/iwww.

¢ limatescience.govibrary/sap/sap4-5/final-report/
sap4-5-final-at | pdf}.
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ties provide about 1.5 percent afalifornia’s
power but about 13.5 percent of total renew-
able generatidh,so potential impacts on
precipitation levels and the timing and rate
of snowmel t could affect the amount ofelec- fected regionally by climate change rather
tricity provided by small hydro facilitiesand  than uniformly throughoal ifo rniaanalysis
ultimately their contribution to the state’s re- conducted by Breslow and Sailor suggests
newable goals. that average wind speeds in the United States

While large hydroelectric resources arewill decreaseby 1.0 to 3.2 percent in the next
not rPSeligible, they are a large source of 50 yearsand will eventually decrease 14 to
carbon-free electricitydalifornia. In 2008, 4.5 percent over the next 100 yedfd/lean-
11 percent otalifornia'selectricitywaspro-  while, geothermal resources could be affected
duced from large hydroelectric power plants, by decreased efficiency due to the increased
presently thestate’s largest source of renew- ambient temperature at which heat is dis-
ableenergythe state’s hydroelectricity pro- charged.according to a recent assessment
duction relies on predictable water reserves. by the US. cimatechange Science Program,
With changes in snow elevations, snowpack, “For a typical air-cooled binary cycle geother-
and snowmel t, less water may be available mal plant with a 330°F resource, power out-
for hydroelectric generation when it is needed put will decrease about 1% for each 1°F rise
most during the summer.When repeated dry  in air temperaturé&”
years lead to a drought, reservoir levels can ckarly, more researchis needed on the ef-
be too low for hydroelectric power generation.fects of climate change on renewable and low

Biomass generation include and noncarbon resources, including: effects
the wastes and byproducts from forestry onbiomass supplies and the influence that
and agriculture. If climate change resultsin  this would have on the optimal siting of a bio-
drier conditions or variations in crop yield, it mass facility; thecalifornia-specific impacts
could affect the type and amount of biomass  of climate change on photovoltaic technolo-
feedstocks available to existing and future gies; and the location and scale of changes in
biomass facilities. However, higher daily and california’s wind pat terns, especial ly in areas
seasonal temperatures can also affect in- targeted for extensive wind energy develop-
sect pest and disease life cycles aswinters ment. In addition, thB009 Califomia Climate
become milder, which could increase forest
mortality, potentially making more biomass
fuel available fol lowing disease outbreaks but
reducing long-termsupplies.

california has aggressive policies target-
ing rooftop photovol taic systems, which de-
pend both on the amount of incoming solar

that a 2 percent decrease in solar radiation
resul ted in a 6 percent decrease in the elec-
tricity output of solar c8lls.

Wind generation will most likely be af-

sources

68 Fidje, a. andt. Mar tinsen 2006. Effects of Climate
Change on the Utilization of Solar Cel Is in the Nordic
Region. extended abstract fearopeanconference
on Impacts of imatechange onrenewableerergy
Sources. reykjavik, lceland, June 5-9, 2006.

69 Breslow,P.and J. SailoVi/nerability of Wind Power

radiation and changes in temperatamaly-
sis of systems outsidecalifornia have shown

70

67 californi@nergycommission, 2008 total System
Power, see [htip://energyaimanac.ca.govielectricity/
total_system power htmi].
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Resources to Climate Change in the Continental United
States tulane Universityaprit 2001.

Buli,Sr., d.e.Bilelio, ekmann, M. J. Sale, and

d. K Schmalzer Effects of Climate Change onBnergy
Production andUse in the United Stategrebruary 2008,
a report by theUSc imatechangeScience Program
and the subcommit tee oglobalchangeresearch.
Washingtond.c.
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Adaptation Strategy Discussion Draft recom-
mends using the energy cammission’s Pler
regional climate modeling and related study
efforts to assess the potential impacts of cli-
mate change on energy infrastructure from
sea-level rise, precipitation, and temperature
changes and other impacts.

renewab lesnergy andreliability
there are several ways renewable resources
can affect energy reliabilitenewable
resources help reduce the state’s dependence
on natural gas, making the state less vulner-
able to natural gas supply disruptions. By
reducing the amount of natural gas needed in
the electricity sector, renewables could also
freeupmore natural gasfor use in industrial
processes or residential cooking and heating.
In addition, diversifying the state’s electricity
portfolio reduces customer risk in much the
same way that diversifying an investment
portfolio reduces financial risk.

However, not all renewables provide the

ableelectricity and to ensure that the elec-
tric grid remains stable. While geothermal
and biomass facilities can provide baseload
power, intermittent resources like wind, hy-
dro, and solar operate when nature allows
and are therefore not always available to meet
system needs during peak hours. Intermittent
resources can also drop off or pick up sud-
denly, requiring systemoperators to compen-
sate quickly for sudden changes. For example,
photovoltaic arrays are very sensitive to cloud
cover, which can cause generation to drop
substantial ly in less than a minute and jump
back to full generation a few minutes fater.
natural gas plants tend to provide the flex-
ibility the system needs for peaking, cycling,
and some baseload operation. Because of
the engineering realities of how the system
operates, natural gas plants can support the
integration of renewable resources by provid-
ing the operational characteristics the system
needs to operate reliablhe chal lenge will
be to identify where and what types of natural

operating characteristics that the systemgasplantswill best allow integration of re-
needs to maintain local area reliability, and in- newables into the system to meet renewable
tegrating certain renewable technologies can goals while maintaining reliabib#iyer solu-
make it more difficul t to operate thesystem  tionssuch asenergy storage and hybrid re-
reliablynecessary operating characteristics  newable plantsare also possible and could be
include providing baseload power that can preferablein the longer termasmore aggres-
meet demand around the clock and through- sive climate mitigation targets are addressed.
out the year, peaking power that meets de- another issue with large
mand during hot summer months, ramping amounts of renewables into the system is
ability in response to changing demand, and the potential for overgeneration, particularly
voltage support. in the spring when thereis a need to spil |
challenges associated with integrating re-
newables into the systemare covered inmore
detail inchapter 3. Simply put, california’s
system operators must constantly balance
changing supply and demand to provide reli-

integrating

72 curtrightimee e. and Jayapt. Applications:
the Character of Poweroutput from Utility-Scale
Photovol taic SysteniBrogress in Photovol taics:
research andapplications, 2008, 16: 241-247, see
[ht tp/iwww ¢ fubs psu.edu/up/math/presentations/
curtrighbpt-08pdf]. See also,dan rastlerePrl,
presentation at thapril 2, 2009, EPr workshop,
available at: {htip//www.energy.ca.gov/2009_
energypo Hcy/documents/2009-04-02_workshop/
presentations/0_3%28Pr 1%20-%20 erer gy%20
Storage%20 verview%20-%20dan%20r ast ler pdf}.

71 californimaturakesourcesagency, 2009 California
Climate Adaptation Strategy Discussion Draft

august 2009, available at: [ht tp://www energy.
ca.gov/2009publicationg/nra-1000-2009-027/ cnra-

1000-2009-027- d.PdF].
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water stored in dams to make roomfor snow improved over time to the point where there
mel tovergeneration occurs when generation are several emerging battery technologies that
exceeds demand despite the actions by the can provide utility-scale energy storage.
system operator to reduce generatiover- another tool to helpincrease reliability by
generation can lead to circumstances where reducing the impacts of renewable variabil-
market prices for electricity actually become ity on the systemis to improve the ability to
negative as the systemoperator,in order to  forecast expec ted generation from intermit-
maintain system operations, must literally tent resources. Progress has been made in
pay adjacent balancing authorities to take the reducing forecastingerror in hour-ahead and
excess energy. day-ahead generation fromwind facilities, but

orestrategy to improve reliability by ad-  additional work is needed to improve forecast-
dressing the variability of renewable resources ing capability for solar facilities.
and overgeneration concerns is the use of
utility scale and dist ributed energy storage, renewablesnergy and the
which is discussed in more detail irchapter economy
3. energy storage provides the ability tomake aseconomic concerns continue to dominate
best use of renewable generation facilities thedaily news, the United States’ new admin-
by addressing potential mismatches between  istration isshifting energy policy strategies to
generation and load while also addressing embrace a new clean energy economy, making
other issues like ramping rates and power development of renewable energy resources
quality. large utility-scale energy storage part of the nation’s economic recovery plan.
technologies like pumped hydroelectric stor- at the same time, california’s citizens
age, compressed air energy storage, or large continue to face the risk of potential sustained
mul ti-megawatt battery storage systems can high natural gas prices. In 2008, 45.7 percent
store renewable energy generated off-peak of the state’selectricity came from natural
for later use during peak periods or to provide gas-fired generation, up from 36.5 percent in
firming. Pumped hydroelectric storage uses 2002.Because theelectricity generation sec-
water pumped froma lower elevation reservoir tor is the state’s largest consumer of natural
to a higher elevation using low-cost off-peak  gas, price increases and volatility can have
electric power (including renewable energy)major effects on electricity prices and on the
to run the pumps.the water is then al lowed operating costs of existing and new natural
to return and generate electricity during timesgas plants that are needed to roedifornia’s
when the renewable generation needs firming increasing electricity demaddersifying
or tomatch the renewable load to the needs theelectricity systemby adding renewables
of the utility electrical systemompressed helps to reduce these effects.
air energy storage uses a compressor to california has al ready invested bil lions of
pressurize a storage reservoir using off-peak  dollars to promote renewable energy. Senate
energy and then releases the air through a Bill 1 (Murraghapter 132, Statutes of 2006)
turbine during on-peak hours to produceen-  enacted a $3.35 billion set of solar incen-
ergy. large compressed air energy storage tiveprograms to achieve 3,000 MWof solar
systems use underground caverns such as energy systems by 2016. the programs are
depleted natural gas mines to store the air andadministered by trmergycommission ($400
can provide energy storage for long periods of million)cPUc (about $2.1 bil lion), and pub-
time. Battery energy storage technology has licly owned utilities ($784 mil liothje cPUc

is responsible for providing incentives to the
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nonresidential and existing residential marketsport the state’s renewable energy goals, the

in loU service areasthe energycommission’s
new Solar Homes Par tnership program offers

energycanmission recommends that theg-
islature extend the collection of public goods

incentives to encourage solar installationsgcharge funding for the program through 2020.

with high levels of energy efficiency, in the
residential new construction market fold |
service areas. Publicly owned utilities are re-
sponsible for solar incentive programs in their
service areas.

the energycarmmission’s renewableen-
ergy Program that was established in 1998

new renewable power plants that are
being proposed and developed incalifornia
to meet the state’'sPSalso represent asig-
nificant investment in renewable encagyf
august 2009, ninesolar thermal projectswere
under review by theenergycommission and
the BIM totaling more than 4,500 MW of new

represents an additional $2.1 bil lion to support renewable capacityn additional 19 solar

the continued operation of existing renewable
facilities and the development of new renew-
able generating facilities and emerging renew-
able technologiéd.the consumer education
component of theenewableenergy Program
also funded the development of theWestern
renewableekctricitgeneration Information
System, which tracks renewable generation in
theWesternekctricitycoordinatingouncil

area to ensure that generation is counted only electricity system has potential

once for purposes afalifornia’sPS.

although therenewableenergy Program
was established prior to passage of the state’s
rPS, it is an important tool to help the state
achieve its rPS and gHg emission reduction
goals.the program has suppor ted 4,500 MW
of existing facilities and has helped develop
near ly 500 MW of new large-scale generating
capacity aswel |l as about 130 MW{rom new
customer-scale facilitidde programis also
ensuring thatalifornia can reliably track and
verify renewable generation claimed to meet
the rPS. However, authorization to collect
funds for the programis slated to end Janu-
ary 1, 2012. Because of the impor tance of the
renewableenergy Program in helping to sup-

73 Funding for theew Solar Homes Programunder the
renewableerergy Programis included in the total
for thecalifornia Solar initiative. See [http.//www.
energy.ca.gov/renewables/quar ter ly_updates/2009-
1Q Ftanaclal_SUMMary PdF]for a description of
renewableerergy Programfunding expenditures as of
March 2009.
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thermal projects totaling 5,600 to 5,900 MW
have been announced but have not yet applied

to theenergycommission for cer tificatioh.

these projects represent billions of dollars
of capital investments, as wel | as significant

job and tax benefits from the construc-

tion and continued operation of the projects
themselves.

Integrating renewable resources into the
economic
consequences —primarily, increased potential
costs.to the extent that natural gas remains
a low-cost fuel, gas-fired generation can
help the electricity system absorb the costs
of transitioning to a higher level of renewable
energy in the electricity system. But deter-
mining the actual costs of increased levels of
renewables is difficul tcost studies to date
have widely varying assumptions, uncer tain-
ties, and approaches. However, study resul ts
are influenced by some common factors:

= estimates of future natural gas prices

= estimates of the cost of generation for gas-
fired and renewable generating technolo-

“announced” refers to projects that have been publicly
announced in the news media, have power purchase
agreements pending with or approved by trelifornia
Public Utitities ommission, or have made official
declarations of intent. See [http://www.energy.ca.gov/
siting/solar/index.htmi] for a complete list of projects.
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gies, including the potential cost gifig lePr cycle to improve the model’s accuracy,

al lowances for gas-fired generation, costs flexibility, and transparenthe goal of the

for siting and permitting, and the cost of model is to have a single set of current cost

capital to finance new renewable projects estimates that can be used in energy pro-

gramstudies at theenergycammission and
= availability of tax creditsand other incen- elsewhere.
tives for renewable generation the energycommission’s 2009 Compara-
tive Cost of Califomia Central Station Electric-

In June 2009, the energydivision of the ity Generationtechnologies Reportipdated
cPUc issued the preliminary resultsofastudy theestimates of levelized costs that were pre-
on the impacts of the 33 percent by 2020 re- pared for the 2007 HRevelized, or annual-
newable target that examined four different  zed, costs areequal to the net present value
potential scenarios and identified the costs  of current and future annual costs, which al-
and tradeoffs of each approach. the study lows technologies with different annual costs
suggests that achieving 33 percent renew- tobe compared with each othethe current
able energy could increase costs by about 10 version of the model has been improved to
percent compared to an all gas scenario and capture long-term changes in technology
about 7 percent compared to simply maintain- costsover time. It also now includes ranges
ing 20 percent renewables through 2028e of costs for each technology, recognizing that
study also indicated that the state needs to  the range of cost for a technology can bemore
build four major new transmission linesata  significant than differences in average costs
cost of $4 bil lion for the 20 percent reference between technologies. Single-point estimates
case, which holds renewable energy at 20 do not reflect actual market dynamics or the

percent of retail sales through 2020meet wide array of component costs, operational
a 33 percent by 2020PS target, the study in- factors, or unpredictable future tax benefits.
dicates a need for seven additional transmis- For the2009 HR, the energycammis-

sion lines at a cost of $12bil lion but assumes  sion staff updated the levelized cost estimates
that thearB’s Climate Change Scoping Plan for plants that could be devel opeddsydnd
goals for energy efficiency, combined heat and publicly owned utilities, as well as merchant
power, and rooftopsolar are not met. plants financed by private investors that sell

Because the cost of generation is one of electricity to the competitive wholesale power
the important variables in studies evaluating market.the update also included long-term
the costs of moving to increased levelsof re- changes in cost variables that determine

newables, thesnergycammission has contin- levelized cost, the most significant of which

ued to update itsost ofgeneration Model to isinstant cost. Instant cost, sometimes re-
provide a consistent set of assumptionshe ferred to as overnight cost, is the initial capital
cost of generation Model was introduced in  expenditure.

the 2003 R and has been revised in each Based on initial capital expenditure, wind

and solar technologies show a significant cost
decline. Solar photovoltaic technology has

75 gillettgnne and Jaclyn Marks;alifornia Public
Utilitiess ommission, 33% Renewab le Portfo lio Standard
Implementation Analysis Preliminary Resul {dune i €xpec ted to show the most improvement of
2009, available at: [ht tp/fwww .cpuc.ca.gonf /
rdonlyres/1866207-FeB5-43¢cF-99eB-a212B78467F6
/0/33Percentr PSimplementatioanalysisinterimeport.
pdf}.

shown dramatic cost changes since 2007, and
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all the technologies evaluated in the model,
bringing its capital cost within range of that of
natural gas-fired combined cycle ufiits.

In general , dU plants are less expensive
than merchant facilities because of lower fi-
nancing costs. However, the model! indicates
that merchant plants for some of the renew-
able technologies, such as the solar units, be-
come less expensive because of the effect of
cash-flow financing and tax benefits.

as part of the cost analysis, thenergy
cammission compared its cost assumptions
for renewable technologies with those used in
theretlprocess and in thePUc’s evaluation
of the cost ofPS implementatiortheenergy
caommission’s cost assumptions were gener-
ally consistent with tetl assumptions
with the exception of the cost of single-axis
Pv, which was lower.relative to thePUc’s
cost assumptions, theenergy commission’s
resul ts were higher for solar thermal power
plantsand lower for wind.

evaluation of the generation costs for
renewable technologies is ongoing, and it is
difficult at this point to draw concrete conclu-
sions from the analyses to date. However, in
looking at the inputs for determining the cost
of renewable generation technologies, thereis
aclear need for future studies to consider —
either qualitatively or quantitatively —macro-
economic and externality factors associated
with renewable generation that may influence
costs. Factors that should be considered
include:
= Cco, abatement costs, including carbon
capture and storage

76 For detailed tables showing individual technology costs,
see californi@nergycommission, 2009 Comparat ive

Cost of Califoria Central StationElectricity Generation
technologies Reporf august 2009, cec -200-2009-

0173d, pp. 16-19, available at: [http//www.energy.
ca.gov/2009publicationglec -200-2009-017/ cec -200-

2009-017-Sd.PdF].
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environmental sensitivity and land-use

constraints
Permitting risk
transmission limitations and equity is-

sues related to who bears the cost of new
transmission

Systemintegration costs and system di-
versity benefits

availability of financing and tax credits

Macro-economic benefits (jobs creation,
security, fuel diversity, etc.)

natural gas price and wholesale price
effects from increased penetration of
renewables

costs of energy storage technologies

Because costs can change dramatically
more often than the bienniaPt cycle, there
is a need for ongoing cost analysis efforts in-
tegrated across utility, community, and build-
ing-scale applications of renewable energy
technologiesako, because levelized energy
costs value each kilowat t hour (WWh) delivered
to the grid equal ly regardless of the timeit is
delivered and its impact on the remainder of
the system, more comprehensive cost analy-
sis should be complemented by value analysis
that supports planning for least cost overall
electric system operation.

recognizing that renewables often are
more costly than conventional energy sourc-
es, therPS law prior to 2008 set aside a fixed
amount of public goods charge funding to
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offset potential ly higher costs to thigd of
procuring renewable energy. In 2008, legisla-

lower costs than other polifiéged-in tar-
iffs can be based on a generator’s cost of gen-

tive action transfer red administration of these eration plus a reasonable profit, on the value

funds from thesnergy commission to the
cPUc, refunded $462 mil lion in unused funds
to the bUs, and eliminated the collection of
that portion of the public goods chathere

is now a “cost limitation” for each utility that
isequal to the actual amount of funding col-
lected for this purpose from 2002-2007 plus
the projected amount that would have been
collected from 2008-2011.

Under thePS law, once the cost limitation
is reached, thecPUc cannot requirels to
purchase any additional renewable energy that
is more expensive than the benchmark “mar-
ket price referent” price set bydfidc. loUs
can, however, voluntarily procure renewable
energy priced above the market price referent,
and thecPUc is al lowed to approve recovery
of the above-market costs of those contracts
through ratems of May 2009, )& and
Sdg&e had reached their cost
($381.9mil lion and $69 mil lion, respectively),
and as of September 2009, Sce appears to
have reached its cost limitation asWell.

With the cost limitation reached by the
three bUs, the state needs another approach

limitations

to maintain downward pressure on the costs of
renewables. Some recent studies suggest that
wel I-designed feed-in tariffs — fixed, long-term
prices for renewable energy — can help with
the development of renewable resources at

77 california Public Utilitiewmmission resolution
e-4253, September 24, 2009, page 2, [http://docs.cpuc.
ca.goviword_pdfigenda_reSolUtion/107332 pdf}.
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that generator provides to the system (such as
delivering during peak periods), or on a hybrid
of the twoa cost-based approach can be
most easily tailored to put downward pressure
on costs, but a hybrid approach may be neces-
sary because utilities and states may not have
the legal authority to set wholesale electricity
prices based on the cost of generatiBifa
combined approach is used, care is needed to
maintain transparency, certainty,and aclear
link to the cost of generation for feed-in tariffs
to stimulate development of renewable energy.
In setting feed-in tariffs, there are two
important considerations. First, to keep down-
ward pressure on costs, feed-in tariffs should
not be “one-size-fits-all,” but instead should
be based on the size and type of renewable
resource. For example, the cost of generating
energy from a 100-MWwind farm is much
less than the cost of generating energy from

78 Studies inciude: Summit Blueonsul ting anad ocky
Mountain institute, 20081 Anal ysis of Potential
Ratepayer Impact of Al termatives fotransitioning the
New Jersey Solar Market from Rebates to Market-
Based lncentives | final report, Boulder, Summit
Blueconsulting, prepared for thew JerseyBoard
of Public Utilitiespffice of ¢ kan energy; de Jager,
david and Maxrathmann ecofys InternationalyB
Policy Instrument Design to Reduce Financing Costs
inRenewable Bhergy technology Profectsoctober
2008, PecSn 1062979, Internationadnergyagency
Implementingagreement orrenewableerergy
technologyeployment, available at: [ht tp/iwww.
iea-retd.orgffilesetd_P1d0810_Main pdf]; ragwitz
et al.oPtreS, Assessment and optimization of
Renewable Energy Support Schemes in the Riropean
Electricity Marketfinal report, February 2008, opean
cammission, avaitable at: [ht tp//www.opt res.fhg.de/
oPtreS Final_rePort.pdf],andcory, Kartynricoy
couture, and bireKreyciknrel, Feed-n tariffPolicy:
Design, Implementation, and RPSPolicy Interactions
March 2009, p. 9, available at: fhitp://www.nrel gov/
docs/fy090sti/45549 pdf}.

79 For moreinformation, sealifornia Public Utilities

cammission rulemaking ¢ .) 08-08-009.

N

SB GT&S 0558933


http://www
http://www.opt
http://www.n
http://docs.cpuc

a 2-MWfeld of photovol taic paneldiffer-
entiating feed-in tariffs by type and size can
ensure a good mix of new renewable energy
projects and avoid paying too much for some
technologies and too littlefor others. Setting
adifferent feed-in tariff for each type of re-
newable energy technology can also stimulate
competition among equipment manufacturers
to bring costs down and maximize profit mar-
gins for project develop&rdhis approach is
being used in germany, where feed-in tariffs
arestimulating development in abroad range
of renewable energy types and project sizes.
Second, once a contract is signed, the
original price should be set for the life of the
contract to provide revenue certainty that is
needed for projects to get financingpen-
courage faster renewable development, lower
tariffs could be offered for projects that come
on-linein later years, with the rate of decline
for each feed-in tariff revisited at specified
intervals to ensure it is consistent withmarket
conditions. For example, solid-fuel biomass
facilities can invest in more efficient equip-
ment to reduce their costs, but they have
little control over the costs of collecting and
transporting fuel to their facilities. If the cost
of biomass fuel or transport risessignificantly,
the feed-in tariff may need to be revised to
reflect market realities the other hand, if
feed-in tariffs prove too successful at bringing
renewable energy on-line faster than what is
needed to meet the state’s renewable goals, a
cap could be used to contain costs. However,
a capped feed-in tariff raises some doubts for
developers about whether they will obtain a
feed-in tariff contract. It can also create un-

80 grace,r., W rickerson,Kcorfee, K. Porter,andH.
¢ Eijne, KeMa, Califomia Feed-n tariff Designand
Policyoptions final consultant report, prepared for the
californi@nergycommission, cec -300-2008-009F,
pp. 24-25, available at: [htip://wwwenergy.
ca.gov/2008publicationglec -300-2008-009/ cec -
300-2008-009-FP dF].
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certainty for manufacturers regarding long-
termmarket growthunless the capisset as a
long-term target.

the renewable energy data used in the
energycarmmission’s staffcost ofgeneration
Mode! could provide a good starting point for
developing either cost-based or hybrid feed-
in tariffs incaliforniaa review of feed-in
tariff rate-setting processesunope and
theUnited States suggests that using cost-
of-generation data to calculate feed-in tariff
levels would require decisions on the fol lowing
key criteria:

= the level of return on equity and/or debt
consistent with the risk profile of the spe-
cific technologies.

= the ownershipstructure, if tariffswill be
differentiated by owner type.

= the degree of leverage (debt versus
equity).

= Howcostsareallocated for transmission,
distribution, and interconnection.

= How to address the range of costs for each
technology to balance costs to ratepayers
against stimulating investment.

= How complex the rate-setting model will
be and the optimal level of stakeholder
involvement.

over the past several years, thenergy
cammission has explored the potential ben-
efits of a feed-in tariff imalifornia as away to
accelerate renewable energy generation and
increase the likelihood of meetioglifornia’s
rPS goals. the 2007 ER recommended
setting feed-in tariffsinitially at th®Uc’s
market price referent for aFS-eligible re-
newables up to 20 MWwhile continuing to
explore feed-in tariffs for larger projébés.

energy and callFornla'S cltiZenS
EIECtRICIty

2008 [HR Update reiterated this recommen-
dation, adding that feed-in tariffsfor larger
projects should include must-take provisions
as well as cost-based technology-specific
prices that generally decline over timeand are
not linked to the market price referent.

Feed-in tariffsfor smaller projects make
sense as an interimstep toward broader de-
velopment of feed-in tariffs because smaller
projects can interconnect to the grid at the
distribution level and typically do not require
new transmission investmeritako, smaller
projects often do not require as extensive an
environmental review or as lengthy a permit-
ting process as larger projectanalysisin
the retl process has suggested that thereis
technical potential for as much as 27,500 MW
of wholesale dist ributed/Brojects up to 20
MW in size near substation®.

opinions regarding the effects of feed-in
tariffs vary. Some par ties are concerned that
feed-in tariffs would be too costly and would
increase electricity rates for utility custom-
ers.others argue that providing clear up-front
feed-in tariff guidelines would reduce the time
and expense of obtaining a long-termcontract
by al lowing pre-approval of projects that meet
those guideline$® Feed-in tariffs could also
reduce financing costs by providing increased

81 KeMa, CalifomiaFeed-In tariff Design and Policy
options May 2009, cec -300-2008-009-F, avaitable
at: {http//www energy.ca.gov/publications/
displayrerepor t php?punum=cec -300-2008-
009-F].

californi@nergyc ommission, REt! Phase 1B,
January 2009, available at: [ht tp//www.energy.
ca.gov/2008publicationg/et!-1000-2008-003/ retl-
1000-2008-003-F P dF}.

rightycle and R caalition, written comments
for May 28, 2009, iePr workshop, avaitable at:
[ht tp//www energy.ca.gov/2009_energypolicy/
documents/2009-05-28_workshop/comments/
rightycle and_the R_coalitioncomments_
tn_51944 pdf}.
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certainty for invest&rand aswith al | strat-
egies to reduce the impacts of climate change,
determining the cost-effectiveness of feed-in
tariffs to incentivize renewable energy must
factor in the potential health and environmen-
tal costs of not meeting the stafdisemis-

sion reduction goals.

Feed-in tariffs have al ready proven to be
cost-effective in someuropean countries. In
germany, for example, the cost of the feed-in
tariff for power customers in 2007 was quite
small: only about 3 percent of the price of
power for residential custon®the nation-
al renewableenergy laboratory states that
the european experience with feed-in tariffs
shows that “renewable energy development
and financing can happen more quickly and
often more cost-effectively than under com-
petitive solicitatior.”

Within the US.,, the gainesvil leregional
Utilities ingainesvil le, Florida, has identified
feed-in tariffs for solav Bs its least-risk and
most cost-effec tive method for securing re-
newables, noting the low risk and guaranteed

minimal effect on its customer rates, which
are about average for Flofida.

In california,dUs have offered a feed-in
tariff since 2008 for projects up to 1.5 MW
based on the market price refererit.as of
august 2009, this feed-in tariff has resul ted
in only 14.5 MWV of contracted capacity, sug-
gesting that the market price referent does
not provide enough revenue to stimulate de-
velopment of small-scale renewable projects.
the cPUc is considering expanding its feed-in
tariffs to renewable projects as largeas 10 or
20 MW.&

onMarch 27, 2009, thecPJc administra-
tive law judgeg(l J) in rulemaking 08-08-009
filed arenergydivision staff proposal for com-
ment.the staff proposal addresses the design
and contract terms for an expanded feed-in
tariff programwith eligibility for projects up
to 10 MWin size. It also proposes terms and
conditions to include in a standard feed-in
tariff contract for projects between 1.5 MW
and 10 MWin size. the staff proposal does
not consider pricing for an expanded program,

rate of return as favorable to investors and thebut assumes that prices wil | continue at the

84 deJager,david and Maxrathmann,ecofys
InternationalvBPolicy Instrument Design to Reduce
Financing Costs in Renewable Brergy technology
Projects october 2008, RcSn 1062979, International
erergyagency Implementinggreement orrenewable
erergytechnologyeployment, available at: fhttp//
www.iea-retd.org/filesfetd _PId0810_Main pdf}.

85 Fell,Hans-Josef, member of thgerman Bundestag,
March 2009, Feedtin tariff for Renewable Energy:

An Effect ive Stimulus Package without New Public
Borrowing, p. 21, available at: fhttp//wwwboelt org/

docsleeg%20Papier %20eng!_fin_m% 3%a4rz09.pdf}.

86 cory, Karlynntoby cauture, and: aireKreyciknrel,
Feed-In tariffPolicy. Design, Implementation, and
RRSPolicy InteractionsMarch 2009, p. 9, available
at: fhtip//iwww.nrel.gov/docs/fy090sti/45549 pdf},

references listed on pp. 14-17.
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current market price referent level.

87 comments by Johne rider gainesvil leregional
Utilities, May 28, 2009, EPr workshop, transcript
pp. 119120, available at: [http//www.energy.
ca.gov/2009_energypolicy/documents/2009-05-28

workshop/2009-05-28_tranScriPt PdF]L

88 california Public Utilitiesmmission, Summary

of Feed-in tariffs, available at: fhtip://iwww.cpuc.
ca.gov/RL fenergyfenewables/feedintariffssum.
htm]. See also california Public Utilitiesommission
energydivision, resolutiore-4137, February 2008,
[ht tp//docs.cpuc.ca.gov/PUBISHed/agenda _

reSolUtlon/78711.htm].

89  See cPUc r.08-08-009, Administrativelaw Judge's
Rulting on Additional Commission Considerat ion of
afeed-in tariff, see hitp//docs.cpuc.ca.goviefile/
rUlingS/99105.pdf and “administrativd aw Judge’s
rutingregarding Briefs on Jurisdic tion in the Setting
of Prices for aFeed-irtariff,” available at: {http//docs.

cpuc.ca.goviefilerUlingS/101672 pdf].
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on august 27,2009, thealJ filed an ad-
ditional staff proposal for comméne addi-
tional proposal addresses a pricing mechanism
for system-side dist ributed generation, which
energy division staff asserts is consistent
with the program goals, guiding principles,
and the feed-in tariff proposal filed on March
27,2009. thestaff pricing proposal focuses
on system-side renewable dist ributed genera-
tion, defined as smal | projects (from 1 to 20

distributedeneration
andcambinedheat and
Power

the next element ipalifornia’s loading order
for meeting new electricity needs is distrib-
uted generation amtP. as stated in the
2005 Energy Action Plan “after cost-effective
efficiency and demand response, we rely on
renewable sources of power and distributed

MW) that export all of the project’s electricity generation, such as combined heat and power

to the utility and connect to the distribution
grid.neither of these proposals takes into ac-
count potential legal issues raised by par ties
in legal briefs filed in June and July 2009 on
the question of federal and state jurisdiction in
setting theprice paid to awholesale generator
by a utility under a feed-in tariff.

california’s two largest publicly owned
utilities are also developing feed-in tariffs.
the [adWP is developing a feed-in tariff for
solar on rooftops of public organizations that
are not eligible for tax credits, such abkcthe
angeles Unified Schooldistrict,los angeles
cammunitycol legdistrict, the University of
california, andalifornia State Univer§ity.
SMUd is also moving forward with a feed-in
tariff beginning in January 2010 that is aimed
at systems up to 5 MW connected to Skitd
local distribution system, with a systemwide
cap of 100 MW. ® the feed-in tariff applies
to both renewable and fossil-fuel generation
technologies.

0 comments by los angelesdepar tment ofWater and
Power at May 28, 2009, €Pr workshop, transcript
p. 170.

91  Sacramento Municipal Utildigtrict news release, July
17,2009, available at: [http://www.smud.orglen/news/
documents/09ar chive/07-17-09_smud_feed-in-tariff.

pdf}.
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applications?

distributed generation
grid-connected
generation or storage systems, connected
to the distribution level of the transmission
and distribution grid, and located at or very
near the location where the energy is used.
the benefits of dist ributed generation go far
beyond electricity generation. Because the
generation is located near the point where it
is needed, distributed generation reduces the
need to build new transmission and distribu-
tion infrastructure and also reduces losses at
peak delivery timescustomers can use dis-
tributed generation technologies to meet peak
needs or to provide energy independence and
protect against outages and brownouts.

california is promoting distributed gen-
eration technologies through such programs
as the california Solar Initiative, the Self-
generation Incentive Program, tiev Solar
HomesPar tnership program, and téeerg-
ing renewables Program, al | of which support
distributed generation on the customer side
of the meter.on the utility side of the me-
ter, efforts to support distributed generation
include the feed-in tariff for small renewable
generators (discussed in the earlier section on
renewable energy resources)and the feed-in

resources are

or stand-alone electrical

92 californi@nergycommission andcalifornia Public
Utititiess ommission, Bnergy Action Plan Il September
21, 2005, [ht tp://www energy.ca.govienergy_action_
plan/2005-09-21_eaP2_Flnal PdF].
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tariff for small, new, highly efficiendHP to

figu reo: existing be implemented underaB 1613 (Blakesleg,
combined heAt And chapter 713, Statutes of 2007). the cPJc
Power in cAliforniA opened a rulemaking in June 2008 to imple-

ment the requirements @B 1613, including
Oter 215 MW industrial 4.347 MW establishing the policies and procedures for
nereis i purchasing elect ricity from redP systems,

and theenergycammission is in the process

of developing guidelines establishing technical
eligibility criteriafor programs to be developed
by thecPUc and publicly owned utilities-
sembly Bill 1613 requires that the guidelines
be adopted by January 1, 2010.

cHP, also referred to as cogeneration, is

Cotmmercat 1B NW 4

the most efficient and cost-effective form of
distributed generation, providing benefits to
california citizens in the form of reduced en-
ergy costs, more efficient fuel use, fewer en-
vironmental impacts, improved reliability and
power quality, locations near load centers, and
support of utility transmission and distribution
systems. In this sensegcHP can be considered

a viable end-use efficiency strategy faali-
fornia businesses. Widespread development
of efficient cHP systems wil | help avoid the
need for new power plants or expansion of
existing plants.

existingcombinedheat and

Power ircalifornia

californiais one of the most prolific statesin

the country in terms of the amountcbP in

the state’s energy mixcalifornia has almost

1,200 sites representing near ly 9,000 MW of

instal ledHP capacity (see Figure 9).
theindustrial sector represents about half

of existingcHP, the bulk of which is in food

processing and refininghe remainder of the

industrial sector is fromprocess industries like

chemicals, metals, paper, and wood products.

about one-third of existiolgP is in enhanced

oil recovery because of the large steam load to

produce heavy oilthe third largest group of

cHP installations isin the commercial sector,

which includes universities, hospitals, pris-

energy and callFornla'ScltiZenS
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ons, utility generation, water treatment, and
other commercial applicatidie remaining
cHPis in the mining and agricultural sectors.

existingcHP instal lationsdmlifornia can
also be characterized in terms of facility size,
primary fuel, and technology (prime mover).
large instal lations make up most of the exist-
ing capacity, with systems smal ler than 5MWV
representing only 5.5 percent. Systems larger
than 100 MW represent almost 40 percent of
the total existing capacthe market satura-
tion ofcHPin large facilities is much higher
than for smal ler sites; much of the remain-
ing technical market potential @Pis for
smal ler systems.

the dominant fuel used focHP is natu-
ral gas, representing 84 percent of the total
instal led capacityenewable fuel makes up
4.5percent of the total capacity, mostly in
thewood products, paper, and food process-
ing indust ries and in wastewater treatment
facilities.

Because of the concentration of large-
scale systems in the existirgrP popula-
tion, the most common prime movers are gas
turbines. In the very large sizes, these are
often in a combined cycle configuration. In
intermediate sizes, simple cycle gas turbines
are used. renewable fuels or waste fuelsare
used in boilers driving steam turbines in the
wood, paper, food, and pet rochemical indus-
tries. Most of the small systems are driven by
gas-fired reciprocating engines; while total
capacity is small (5 percent), the reciprocat-
ing engine technology represents the greatest
number ofcHP sites (62 percent).

Within existingcHP, there are approxi-
mately 6,000 MV ofcHP capacity under
qualifying facility contracts under which all or
apor tion of the output issold to the utilities.
the continued existence and viability of this
power is a major issue; the2007 R noted
that as much as 2,000 MW of cHP capacity
could shut down by 2010 as contracts expire.

energy and callFornla’S cltiZenS
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combinedheat and Power and
theenvironment

In december 2008, the arB adopted itsCli-

mate Change Scoping Plan with a target of

4,000 MWof cHP to displace 30,000 gWwhs

of demand and reducgHg emissions by 6.7

mil lion metric tons afo, by 2020. a cHP
facility produces electricity and utilizes the
excess heat, thus increasing efficiencies and
reducingyHg emissions.

For cHP to meetarB's goals, a new
generation of highly efficiedtP facilities
must be encouraged and suppor tect ritical
to achieving these efficiencies and meeting
these targetswill be the legislatively mandated
minimum efficiency standard of 60 percent
to guide development and operation of these
facilities over timaB 1613 is intended to en-
courage the development of nedP systems
in californiawith a generating capacity of not
more than 20 MWassembly Bill 1613 directs
theenergycommission to adopt guidelines by
January 1, 2010, establishing technical criteria
for eligibility afHP systems for programs to
be developed by thePUc and publicly owned
utilities. When these guidelines are adopted,
they will set an efficiency standardi®rfa-
cility development and assure that facilitiesare
designed and operated in a way that reduces
gHg emissions and will create a new bench-
mark focHP efficiencies incaliforniaas cHP
technology continues to develop, efficiencies
more than 70 percent can be expected to be-
come standard and cost effective.
benefit cbP
that is often overlooked has to do with wa-
ter use. Incalifornia, central-station thermal,
water-cooled power generators use enormous
amounts of water for coolinghe national
renewableenergylaboratory estimates that
almost half a gallon of water is evaporated at
central station thermoelectric plantsfor every
KWh of electricity consumed at the point of

another environmental
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use.® cHP general ly does not use condensers
or cooling towers, therefore, its water con-
sumption ismuch lower.

cHP that uses renewable fuels provides
additional environmental benefitscalifor-
nia. there is potential for doubling the renew-
ablecHP at the state’swastewater treatment
plants. Sludge fromwaste treatment plants
can be fed into an anaerobic digester to cre-
ate biogas (methane), which is then burned
ina cHP system. the wastewater treatment

detail below, suggests that the largest un-
tapped market focHPis in the commercial

and institutional sectors (20 MWand 1€8s).
Unlike industrial sectd, these smaller
systems wil | use distributed generation ap-
plications that will be located at or near exist-
ing customer’s thermal |oads. Becausa

unit must be in close proximity to the facility
where the waste heat will be utilized, new
green space will not be needed to develop this
new generation, meaning fewer environmen-

plants can also co-digest other biodegradable tal impactsadditionally, most smeHP and

waste streams, such as the dairy and food

distributed generation are interconnected to

processing industry and restaurant waste. the distribution systemdeveloping genera-

Many waste treatment plants are exploringtion closer to load centersinstead of in remote
co-digestion to increase their biogas pro- areasmileswhereit will be consumed would

duction and to take advantage of underused
digester capacitycalifornia’s dairy and food
processing industries are exploring co-diges-
tion to solve the problem of waste disposal.
Using these wastes for electricity generation
also addresses the adverse impact ofdhg
emissions fromuntreated wastes, aswell as
the gHg impacts from transporting wastes
for disposal elsewhera.recent report by the
energycammission staff identified a market
potential of 450 MW of cHP capacity from
co-digesting sludge and other biodegradable
waste¥ there are, however, some economic

help reduce the need to build new t ransmis-
sion infrastructure and thereby avoid the as-
sociated environmental impacts.

combinedheat and Powetechnical

Potential

the technical potentiatldP is an estimation

of market size const rained only by technologi-
cal limits — the abilitedP technologies to fit
customer energy needsHP technical poten-

tial is calculated in terms afHPelectrical
capacity that could be instal led at existing and
new facilities based on the estimated electric

and regulatory barriers, including st reamliningand thermal needs of the sitethe technical

the permit ting process and providing some fi-
nancing options that municipal ly owned waste
treatment plants require.

an assessment of statewidecHP techni-
cal and market potential, discussed in more

93 nationakenewableerergylaboratoryonsumptive
Water Use for US. Power Production december 2003,
nrel /tP-550-33905, available at: [http//www.nrel.
gov/docs/fy040sti/33905.pdf].

A californi@nergyc ammission, Combined heat &
Power Potential at California’'s Wastewatémeatment
Plantsfinal staff paper, September 2009;ec -200-
2009-014-SF, available at: htip//www.energy.
ca.gov/2009publicationsfec -200-2009-014/ cec -200-
2009-014-SF P dF].
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market potential does not include screening for
economic rate of return, or other factorssuch
as ability to retrofit, an owner’s interest in
usingcHP, availability of capital or natural gas,
and variations in energy consumption within
customer application/size class. Ildentifying
the technical market potential is apreliminary
step in assessing actual economic market size
and ul timate market penetration.

95 Combined heat and Power Market Assessment,
draft consultant repaxcitober 2009,cec-500-
2009-094- d, available at: {ht tp//www.energy.
ca.gov/2009publicationglec -500-2009-094/ cec -
500-2009-094- d PdF].
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tAble 3: totAl combined heAt And Power technicAl
PotentiAl (mw)in 2009 by mArket sector

L i .
e 1 b S
o i o L

Source: bF International

cHP is best applied at facilities that have load compared to their thermal load, so these
significant and concurrent electric and ther- facilitieswill use al | power generated on site.
mal demands. In the industrial sectocHP In california, interest in the combined cooling,
thermal output has traditionally been in the heating, and power market could potentially
form of steam used for process heating and open up the benefits aHP to facilities that do
for space heating. For commercial and insti-  not have the year-round heating or hot water

tutional users, thermal output has traditional lyioads to support a traditioollP system. a
been steam or hot water for space heatingand typical system would provide the annual hot
potable hot water heating, and more recently water load, a portion of the space heating load
for providing space cooling through the use of in the winter months, and a portion of the cool-
absorption chil lers. ing load during the summer months.

two different types oEHP markets were the previous two categories are based
included in the evaluation of technical potentialon the assumption that all of the thermal and
for this assessmentthe first is the traditional  electric energy is used on-site. Within large
cHPmarket where the electrical output meets industrial process facilities, there is typically
all or aportion of the baseload needs for afa- an excess of steam demand that could sup-
cility and the thermal energy is used to provide portcHP with significant quantities of elec-
steamor hot water. In thismarket, industrial tricity export to the wholesale power system.
facilities often have “excess” thermal load theexport potential was quantified and evalu-
compared to their on-site electric load (mean- ated as a separate market.

ing thecHP systemwil | generate more power table 3 shows the total technical potential
than can be used on-site if sized to match the  for cHP in existing facilities incalifornia for
thermal load). In the commercial sect¢dlP, 2009. thereismore potential in commercial

systems almost always have excess electric  facilities than in industrial facilities, which is

energy and callFornla'ScltiZenS
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tAble 4: totAl combined heAt And Power technicAl
PotentiAl growth (mw) between 2009 And 2029 by
mArket sector

O

aswitch from the traditional characterization and growth in existing facilities between the
of cHP target marketdhere is also a heavy present and 2029, economic projections for
concentration of potential in thesmall size  growthby target market applicationsah-
ranges, indicating that many large facilities  forniawere used® due to recent economic

al ready havecHP systems for their on-site factors, the outlook on growth rates for several

needs, leaving the remaining large size sys- industries are not as strong as they once were,

tempotential in the export market. leading to a lower amount of new technical po-
the utility with the largest amount of tential additionsin theforecast period.

cHP technical potential ig&e, withSce a ckarly, california contains significant

close second. Since B&e also has the larg- technical potential for growthiinstal la-

est amount of existingHP instal lations, the tionsconsidering the market for both existing

remainingcHP potential indicates that& and new commercial and industrial facilities,

hasmore roomfor growth ircHP capacity thereis a total technical market potential that

as a percentage of curregHP instal lations.
the ladWP also has a significant amount of
remaining potential given the small size of its

B thesegrowthprojections were derived fromdata in the

service area. annualenergyout ook 2009 stimulus case developed
While the 2009 technical potential esti- by theUS. department oénergy’sener gy Information
mate is based on thefacility datain the poten— administrationthe growth rates were used in this
analysis as an estimate of the growthin new facilities or
tialctPsite | iSt, the 2029 estimate includes capacity additions at existing facilities. In cases where

economic g rowth prcjecticns for target ap- an economic sector is declining, it was assumed that no
. . new faciiities would be added to the technical potential
plications between 2009 and 2029tgble 4). P

for combined heat and power.
toestimate the development of new facilities

energy and callFornla’S cltiZenS
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is more than 18,000 MWby 2029. the most
significant regions for growth argi&dand

Sce service territory; however the other utili-
ties in california also have significant room
for growth.

combinedheat and Powemarket

Potential

to determine the outlook &P market
penetration inalifornia, several factorswere
considered in the analysis:

= the relationship of delivered natural gas
and electricity prices, or spark spread.

= the cost and performance of ddP
equipment suitable for use at a given
facility.

= theelectric and thermal load characteris-
tics of commercial, industrial, and institu-
tional facilities in the state.

= Incentive payments to theHP user that
reflect societal or utility benefdisféf

= customer decisions about the economic
value that wil | trigger investmenthi®
or thewillingness to consideP.

basecase results
In the 20-year forecast period, the base case
market penetration ofP generating capac-
ity equals 2,731 MWwith an additional 267
MW of avoided electric capacity for air con-
ditioning supplied bycHP for a total market
impact of 2,998 MW. \With the passage of SB
412 [Kehoe, chapter 182, Statutes of 2009],
an additional 497 MW of combined heat and
power was made available for addition to
the base case, in accordance with an alter-
native incentive scenario analyzed for this
assessment.)

Figure 10 shows the generating capacity
market penetration tifP system size. In the
base case, the largest share of the market
penetration will be in sizes below 5 Mi¥is
distributed generatiohP market makes up
65 percent of the total market penetration.
the 5- to 20-MWsize category makes up 25
percent of the market. Without a mechanism
(such as a Qualifying Facility contract) for ex-
port of power in the greater than 20-MWsize
category, these large systems will make up
only 10 percent of the new market penetration
expected over the next 20 years.

incentivecases
the assessment ofcHP potential included dif-
ferent incentive scenarios and an al l-in incen-

all of thesefactors areaccounted for in the tive case. Following are brief descriptions of

forecasts ofHP market penetration between
2009 and 2029.a base case to reflect current
market conditions and policies was developed
first, followed by four alternative cases that
include cHP stimulus measures including
restoration of the Sgdfieration Incentive
Program, implementation of paymentsHig
operators faro, emissions reductions com-
pared to separately purchased fuel and power,
addition of an effective economic mechanism

the assumptions used for the incentive cases
analyzed for this assessment.

co, Paymentscase. cHPis amore efficient

use of energy than purchasing boiler fuel and
electricity separatetle cHP operator does

not gain any special benefit from this fact, only
from the reduction in operating costs at the
site. Benefits ofcHP that contribute to State
or federal policy goals such as increased effi-

for the export power fromfacilities larger than ciency oco, emissions reduction are external

20 MWV, and an “al l-in” case that includes all
of these measures combined.

energy and callFornla'ScltiZenS
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to the decisions to build and opech&Pro-
viding cHP operatorswith a payment for re-
ducing overadb, emissions would internalize
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this benefit into theHP deployment decision
and stimulate theHP market based on the
social value of emissions reduction that is
providedan average value of $50/ton afo,
emissions reduction is provided for aldHP

strongstimuluslargeexportcase. a sec-

ond contract price track for large esbrt
projects was also evaluated that included an
aggressive contract price.

electric output and also for avoided electricityAl lincentivescase. the all-in case repre-

generation due taHP supplied air condition-
ingaswell.

restore theelfgeneratiorincentive Pro-
grameligibilitySenateBill 412 expands pro-
grameligibility to include “distributed energy
resources that thePUc], in consul tation with
the StatairresourcesBoard, determines wil |
achieve reductions of greenhouse gas emis-
sions.” this includescHP facilities that meet
specified emissions and efficiency standards.
the cPUc will be required to implement the
Selfgeneration Incentive Program using its
own discretion about program details. For this
analysis, conducted before SB412’s passage,

it was assumed that all paymentswould be
restored as they existed before they were sus-
pended in 2007 and that the current phased
expansion of benefits for projects up to 5 MWV
would beincluded aswel I.

basic largeexpor tcase.When theaB 1613
feed-in tariffs for newcHP are finalized they

will apply only to systems 20 MV or less. In the
base case, no mechanism for exporting power

from larger facilities (greater than 20 M) =

was assumed. In this first of two expanded
export scenarios, export of power from large
facilities is assumed to be at a contract price
reflecting the cost of power generation from
a combined cycle power plant using the plant
cost and performance assumptions defined in
anenergycommission staff report.

97 californiznergyc ammission, Comparative Costs of
Central Station Electricity Generatiairaft staff report,
august 2009, cec-200-2009-017-S d, available at:
[http/iwww.ener gy.ca.gov/2009publicatiorstc -200-

2009-017/ cec-200-2009-017-S d.PdF].

energy and callFornla’S cltiZenS
EIECtRICIty

sents a combination of restoration of the Self-
generation Incentive Program, additiamopf
emissions reduction payments of $50/ton,
and encouragement of large export projects
with the aggressive contract pricing mecha-
nism and accompanyingco, payments. the
largeexport market contributes 2,714 MWV to
this case.

incentivecase resul ts

Figure 11 shows the cumulativeHP market
penetration for the incentive casée figure
includes botleHP generation and avoided air
conditioningthe range of market penetration
from the base case to the all-in caseis from
3,000 to 6,500 MW. the case results can be
summarized as fol lows:

co, payments increase market penetra-
tion by 244 MW.

the restoration of the Sgdfieration
Incentive Programfor the next 10 years
increases market penet ration by 497 MWV.

expanding export contracting to facilities
larger than 20 MWwith a basic contract-
ing mechanism increases market penetra-
tion by 1,441 MW. all of this increase in
export market penetration is for facilities
larger than 20 M.

In the al I-in case, which includes al | mea-
sures plus amore aggressive large export
contract price, the market increases by
3,521 MW, with 79 percent of this in-
crease in the export market.
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figure 10: bAse cAse cumulAtive combined heAt And
Power mArket Penetr Ation by size cAtegory
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figure 12: greenhouse gAs emissions sAvings by
scenArio using Air resources boArd Avoided centrAl
stAtion emissions estimAte
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Source: bF cHP Market Model

tAble 5: comPArison of study results greenhouse gAs
sAvings to Air resources boArd goAls
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ghg emissionssavings
emissions reductions by scenario were calcu-
lated and are shown in Figure #nualgHg
savings by the end of the forecast time hori-
zon (2029) range from 2.7 mil lion met ric tons
carbon dioxide equivalerdd,e) emissions to
7.0million metric tonsin the all-in cdde
graph also shows thearB target focHP of
6.7 mil lion met ric tons reduction by 2020.
table 5 compares the study resul tswith
the arB target ofjHg emissions savings
fromcHP by 2020. In the base case, market
penetration byHP is projected to be 56 per-
cent of thearB target estimate for additional
cHP capacity market penetration, and power
generation and avoided air conditioning from
cHPis less than half of tharBestimate. In
the al I-in case, 2020 market penetration and
generation both exceed theB targets, and
the expectedgHg savings reach 90 percent
of the target 202gHg emissions reduction.
Because both thearBestimates and this
study are based on thearB assumption for
avoidedgHg emissions, the differences to the
co, savings rates shown in the table —492 Ib/
MAh for arB and 294-347 |b/MAh for this
study —are primarily due to changes in the
operating profile and performance assump-
tions focHP. the differences are as fol lows:

= arBassumes an 85 percent load factor
forcHP, while the calculated value for the
all-in case is 80.2 percent.

= arBassumes an overaldHP efficiency of
77 percent, while the calculated value for
the al l-in case is 67.8 percent.

combinedheat and Power and
reliability

as businesses, government facilities, hospi-

tals, and data centers increasingly depend on

sophisticated technologies and computers and
information systems to run their operations,

energy and callFornla’S cltiZenS
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it is critical to provide protection fromboth
short and extended power outages resul ting
from grid failures, natural disaster, terror-
ist attacks, or other disruptions. Hospitals
and data centersin particular are vulnerable
should power be interruptedeliable power
isessential to keep cooling and ventilations
system operating, high-tech diagnostic sys-
tems working, and electronic patient informa-
tion availablencouraging and supporting the
development ofHP at hospitals throughout
californiawil |l assure these essential services
continue to operate reliably,even if thereisa
major disruption of regional power.

traditional ly, on-site diesel generatorsare
used to protect facilities from utility power
outages. However, recent events suggest that
these generators may not be reliable and able
to operate during both short and extended
outages.during theaugust 2003 northeast
blackout, about half ofnew york city's 58
hospitals experienced failures of their backup
diesel generatorsven though periodic test-
ing is required, infrequent use of conventional
diesel backup generators increases the poten-
tial for failure when they are needed most.

In addition, if there is a prolonged outage,
fuel supplies for diesel generatorsmay also
be a problem.after Hurricane Katrina, diesel
fuel for backup generators could not be re-
supplied for many reasons including blocked
or destroyed roads and contaminated fuel
supplies. Because cHP systems operate con-
tinuously (or for extended periods every day)
and because they operate (typically) on natu-
ral gasgHP systems eliminate many of these
issues. during and after Hurricane Katrina,
natural gas lines remained pressurized.a
result, natural gas was the only fuel available
for several weeks afterwar8s.

98 gil lette, Stephen FChPCase Studies — Saving
Money and Increasing Security , available at: fhitp//
www.chpcenternw.orgtwehpdocs/Microturbines_
capstone_overview_cases.pdf].
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encouraging and supporting the develop- =
ment of cHP at hospitals and other facilities
or institutions that suppor t essential heal th
and safety functions for the state can provide
a range of benefits beyond assured reliability.
Benefits for hospitals include cost savings,
improved patient service, and improved reli-
ability and power quality toensure expensive =
and sensitive electronics and equipment are
not damaged when vol tage fluctuates. From
the state’s perspective, encouraging the in-
stal lation offP in hospitals and other essen-
tial facilitieswil | assure that if electric supplies
areinterrupted for hours, days, or weeks,as =
was the case when Hur ricane Kat rina devas-
tatednew orleans,california citizens will be
able to find a “safe haven” at hospitals and
other similar institutionsin the state that are «
equipped with cHP systems. a secondary
benefit of increased use ofcHP at hospitals
throughout the stateis the retirement of old
diesel backup generators and the reduction of

a required payback period of as littleas
two years and usual ly no longer than five
years.the new assessment otHP poten-

tial indicates that these facts imply a very
high risk perception on the part of potential
cHP project developers.

the ability of aHP system owner to
offset only about 80 percent of the elec-
trical retail ratebecause of standby and
demand charges. tariffs in other states
provide higher offsets.

current tariffs not fully accounting for the
system and societal benefits thattP
provides.

additional technical economic and techni-
cal design chal lenges faced by facilities

with fluctuating loads.

the variation incHP market penetration

emissions associated with their operation. forecasts under various economic assump-
tionsillustrates the effects of those factors
combinedheat and Power and on the attractiveness ofP. anexport tariff
theeconomy would mitigate some of the barriers, depend-
afacility with constant thermal load, constanting on the tariff's simplicity, a termof at least
electrical load, and hence a uniform “power-
to-heat ratio” (or electrical load-to-thermahergy, environmental values, and locational
load ratio), is an idezHP prospect. However, values. restoration of the SgHreration
many of the remainingcHP prospects have Incentive Program that provides up-front in-
fluctuating loads and variable load profiles. centive payments to offset some of the capital
For these facilities, electricity export looscosts of thecHP systemand aco, emission

ens the operating constrairdsthermally
matchedcHP systemwill compete economi- examples of economic incentives that can on
cally and environmental ly with the separate their own or in combination promadieP in
production of electricity at a central station californiamarkets.

plant and the production of steam or heat on

site. However, the following barriers limit the

economic competitiveness:

10 years, and prices that reflect capacity,

reduction payment foiiP electric output are

= Uncertainty about the differential between
the cost of buying electric power from the
grid and the cost of natural gas.

energy and callFornla'ScltiZenS
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natu ragas Power system, or if the new plant serves increased
PI ants demand for electricity more efficiently than

the existing power plant fleethe analysis
found that al though a single natural gas-fired
power plant producegHg emissions, under
certain circumstances the addition of a gas-
fired plant may yield a systemwigldg emis-

tio

natural gas plays a significant rolein provid-
ing power tealifornia citizens. In 2008, 46.5
percent ofcalifornia’s electricity came from
natural gascitizens, community activists,

and environmental groups have environmental Sion benefi
Marine impac ts from once-through cool-

ing (otc) power plants are another major en-
vironmental concern with the state’s natural
gas and nuclear power plantss part of an
interagency working group, theergycom-
mission, cPUc, and california I8 have been
working with the State\Watessourcescon-

trol Board (S/¢B) to outline a proposal to
natu ragas Plants and the maintain electric grid reliability while reducing
environment otc in california’s 21 coastal power plants.
these plants together pump up to 17 bil lion
gal lons of ocean, bay, or estuary water each
day®™ the pumping process impinges on fish,
invertebrates, and crustaceans, and destroys
bil lions of fish eggs and larvae, and the heated
discharge water also harms marine organisms
by increasing the water temperatidhe.
draft has issued a compliance schedule for
retiring, refitting, or repowesingplants to

and safety concerns with building new natu-
ral gas plants, but at the same timealifor-
nianswant reliable and affordable electricity
for their homes and businesses. a balance
between these competing objectives can be
difficult to achieve, as almost every energy
technology has costs and benefits.

natural gas has becomecalifornia’s fuel of
choice for most new power plants because it

is cleaner than other fossil fuelget, emis-

sions from natural gas generation account for
(on average) 78 percent of the in-state elec-
tricgHg emissions.® However, natural gas
power plants can also play akey rolein meet-
ing the state’s climate change goals aiR$
targetsthe energycommission’s Framework

for Evaluating Greenhouse Gas Imp lications of comply with the federal water policy.

Natural Gas-Fired Power Plants in Califormia [t is crucial that the state develop new
report identifies specific roles and expecta- ~ 9enerating capacity to replabe power

tions for gas-fired generation to support the plants that may retire in the near future.

integration of renewables under the pOHCyPIantsmost likely to retireare located in and
around the Southerrecalifornia area, which

has some of the worst air quality in the na-

mandates to reducgHg emissions from the
electricity sectdhe report found that a nat-
ural gas plant providing support to integrate tion.replacement power sourceswill have to
renewable energy under a 33 perceR® wil | meet stringent local air quality requirements;
yield agHg emission benefit if the addition however, emission offsets are in short supply

raises the overall efficiency of the electric

100 Ibid.
9B MrW& associates Framework for Evaluating
Greenhouse Gas Implications of Natural Gas-Fired 101 StateWateresourcescontrol BoarWaterquality
Power Plants in Califomiaconsultant report, May 2009, Control Policy on the Use of Coastal and Estuarine
cec-700-2009-009, avaitable at: [htip://www.energy. Waters for Power Plant Coolingflarch 2008, available
ca.gov/2009publicationglec -700-2009-009/ cec -700- at: fhtip//'www.ener gy.ca.gov/2008publications/
2009-009P dF]. SN cB-1000-2008-001/SW rcB-1000-2008-001 P dF].
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in the $aQMd, constraining teeergycom-
mission’s ability to license new power plants
in Southerncaliforniachapter 3 describes
the systemintegration chal lenges associated
with potential retiremendtafplants as well
as difficul ties in providing replacement power
due to limits on emission reduction credits.

on october 8, 2008, theenergycammis-
sion adopted aorer Instituting Informational
proceeding to solicit comments on how to
satisfy its responsibilities under thelifornia
environmental Qualifict (ceQa) related to
gHg impacts of proposed new power plants.
the energy cammission’s Sitingcanmittee
released it€ommit tee Guidance on Fulfil ling
Califomia Environmentadual ity Act Responsi-
bilities for Greenhouse Gas Impacts in Power
Plant Siting Aop!icatioris: May 2009, which
outlined the power plant siting process during
the interimperiod before &#32 regulations
take effect.the Siting committee recom-
mended that thenergycormission analyze
each project according to basi@a precepts
for determining 1) whether the project has a
significant adverse cumulative effect, 2) if so,
whether feasible mitigation can be required for
theproject, and 3) if not, whether the project
has over riding benefits that justify licensing
the projectthe Sitingcammittee also recom-
mended that theenergy canmission revisit
this approach once therB’s aB 32 regula-
tions arein effect.

as californiamoves toward reducgitp
emissions associated with electricity genera-
tion, it will need innovative strategies to ad-
dress emissions from fossil power plants that
may be required to support system operation
or integration of renewable resouooces.
such strategy iso, capture and storage,
also known carbon capture and sequestration
(ccS). as part of the2007 IER, the energy
cammission and thecalifornigepar tment of
conservation developed a report focused on
geologic sequestration strategies for the long-
termmanagement of carbon dioxide, entitled,

energy and callFornla’S cltiZenS
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Geologic Carbon Sequestration Strategies for
Califomia: Report to thiegislature®

there have been encouraging technol-
ogy advancements and investments since
publication of th€007 EFR, and technology
developers and policy makers examinogS
applications have expanded their view from
an initial focus on coal and petroleum coke to
natural gas and refinery gas, the predominant
fossil fuels used iralifornia power plants and
industrial facilities.

In terms of technology improvement, new
and improved solvents are being commercial Iy
offered or tested that reduce the energy re-
quirements of post-combustion closed loop
absorber-st rippayo, capture systems. Such
improverments are impor tant because the cost
of co, capture is usual ly the most expensive
element ofccS, par ticularly the energy cost
associated with steam heating in the stripper
reboiler. In addition, the expanding number of
commercial developers working on multiple
competing processes is indicative of a ro-
bust market that ismore likely to achieve the
necessary technology scale-up sooner and
produce future cost-saving advancements.
nonetheless,ccSprojects are large capital
endeavors and mul ti-year testing of full-scale,
integratedo, capture, compression, pipeline
transpor tation, and geologic injection systems
is necessary before widespread commercial
application can be expected.

In the last two years, oxy-combus tdan
capture components and systems have been
tested at ten times the size of previous pilot
units, includingalifornia’s kanenergy Sys-
tems’ rocket engine—derived gas generator.
Pre-combustiomo, capture systems are now

102 californinergycommission anddepar tment of
conservation(zeo/ ogic Carbon Sequestration Strategies
for Califomia: Report to théegislaturgFebruary 2008,
cec-500-2007-100- cMF, available at: fhttp/iwww.
energy.ca.gov/2007publicationséc -500-2007-100/
cec-500-2007-100- cMFPdF].
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being proposed in commercial power plants
based on solid fuel gasification, such as the
Hydrogenenergy california project in Kern
caunty (ajoint venture of BPaméb tinto).

the US. department oénergy (oe)

addressing policy questions in tandem
with technology development and demonstra-
tion is particularly impor tané¢ dSibecause
institutional barriers have been asmuch of an
impediment as high cost. In many cases, the

recently solicited proposals for large-scalemecessary regulatory and statutory frame-

industrialccS projects at facilities fueled
chiefly by noncoal energy; it is poised to
award more than $1.3billion in project co-
funding authorized by ther ra of 2009. Fur-
ther doe has added funds to its cooperative
agreement with theenergy commission for
theWest coast regionalcarbon Sequestra-
tion Partnership 88tcarB; a publicprivate

worksare unclear or do not yet exi¢t.at

the federal level, the USnvironmental Pro-
tectioragency in 2008 proposed new rules
for wells used to injecd, for long-term
geologic storadf. these rules are expected

to become final by early 2011, and fur ther
federal rules may be for thcoming restricting
emissions ofco, as an air pol lutant. However,

research collaborative involving more than 80 many of the legal and regulatory issues need-

organizations) to work with&e to conduct
an engineering-economic evaluationod at
natural gas combined cycle plantsanifor-
nia.WeStcarBalso continues to work with
thecalifornigeological Survey and industry
partners to characterizalifornia deep sa-

ing resolution are within the domain of state
rather than federal law.

In particular, legal clarity is needed on
ownership of subsurface “pore space” where
co, is stored, the ability to independently
transfer pore space rights and the dominance

line formations suitable for commercial-scale of such rights relative to surface and mineral

co, storage; twoo, storage field testsin the
centraval ley are planned.

although the cost of applyingS to natu-
ral gas power plantsor oil refinery furnaces

rights, procedures by which access rights to
mul tiple adjoining pore space “parcels” may
be secured for co, storage zones spanning
multiple estates, and potential long-term li-

is relatively high using proven technologies abilities for storedo,. More than 30 states

(about $75 per metric ton afo, avoided)®

are currently wrestling with these issues,

the prospect of energy-saving technology withseveral states having passed laws that

improvements and the sale of capturemb,

to oilfield operatorsfor oil recovery has in-
creased the likelihood thatS can be eco-
nomical ly competitive and, as a consequence,
theinterest of state agencies workingaih

32 compliance. Positive public comment was

suggest approaches for consideration by the
californidegislature.

regulatory issues needing clarity include
procedures by which operations permitted for
co,-enhanced oil recovery become long-term
co, storage projects aswelteQa respon-

also cited as a contributing factor to increasedsibility and siting jurisdiction for power plant

discussion ofccS and support for near-term
technology development in &8's Climate
Change Scoping Plan this momentum ap-
pears to be continuing, with an interagency
group formed imugust 2009 to develop rec-
ommendations oacS-related policy issues.

103 Ibid.
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projects withco, capture, pipeline trans-
portation, and off-site geologim, storage
(similar jurisdictional questions may arise for

104 Ibid.

105 See [ht tp//www epa.gov/safewater juic/wells_
sequest ration htmi#regdevelopment].
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other industrial project types), responsibility
for monitoring, reporting, and remediation (if
necessary)when custody of capturetb, is

naturagas Plants andeliability
as the california’s population continues
to grow, the statewill have to ensure that

transferred from a regulated indust rial sourceenough new power plantsarebuilt to meet
to a subsurface storage site operator; and theincrease in energy demandat the same

rules for offshore (sub-seabedyo, storage
projects. Most of these issues require legis-
lative solutions, al thougiB 32 rulemaking
may provide some guidance. In the case of
oilfieldo, injection wel Is, USnvironmental
Protectioagency €Pa) has requested public
input on treatment of their conversion to geo-
logic sequestration wells, as part of the new
“class vI” rulemaking for dedicated geologic
sequestration wells (under the underground
injection controldlprogramfor groundwa-
ter protectiooalifornia must decide whether
to seek primacy for administ ration of the Ul
program forc lss vl geologic sequestration
wells, as it does fordk ass ll oil and natural
gas exploration and production wells.
resolution of legal and regulatory uncer-
tainties wil | be crucial to helping sm8in-
vestment and further project development, but
economic chal lenges will remain so long as
the value of o, emission al lowances remains
low. cagp-and-trade proposals with “safety

time, state policy goals to increase the use of
preferred resources, like renewables, along
with policies to reduce the use oftc and to
retire aging power plants, will affect system
reliabilitythe impacts of various state poli-
cies on reliability are discussed in more detail
in chapter 3.

the energycammission’s, Framework for
EBvaluating Greenhouse Gas Implications of
Natural Gas-Fired Power Plants in Cal ifomia
found that asalifornia’s integrated electricity
systemevolves to meghlg emissions reduc-
tion targets, the operational characteristics
associated with increasing renewable gen-
erationwill increase the need for flexible gen-
eration to maintain grid reliabithg/report
asserts that natural gas-fired power plants
are general ly well-suited for this roleand that
california cannot simply replace all natural-
gas fired power plantswith renewable energy
without endangering the safety and reliability
of the electric systemthe report acknowl-

valves” and other measures to limit the rate at edges thatcaliforniawill need to modernize

which al lowance prices rise to their expected
long-termvalue could hamper private invest-
ment inccS without some form of policy
incentives.given the expense and lead-time

of the full-scale demonstrations needed to es-
tablistccS technology viability, and the social
benefit of associated “learning by doing” cost
reductionscalifornia should continue state
investment inccS r&d and demonstrations

in tandemwith investment bpe and private
industry. Public-private par tnerships &zS
demonstration are expected to prove vital to
realizing future dividends in terms of more
cost-effective commercial application and an
overall reduction in the cost of meeting the
state’s long-temghig reduction goals.

energy and callFornla'ScltiZenS
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its natural gas generating fleet to reduce en-
vironmental impacts, howeveverall, the re-
port found that the future of natural gasplants
will likely fill five auxiliary roles: 1) intermittent
generation support, 2) local capacity require-
ments, 3) grid operations support, 4)extreme
load and systememergencies support, and
5) general energy suppor the question re-
mains as to the quantity, type, and location
of natural gas-fired generation to fill remain-
ing electricity needs once prefer red resource
targets are achieved.

given the role of natural gas power plants
for electricity reliability and integrating renew-
able energy, efforts to mitigatie include a
compliance schedule that maintainselectric
grid reliability and stability while redatiing
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in california’s existing coastal power plants. It

in 2008 from two operating in-state facilities,

is likely that plant operatorswill choose retirePg&e’s diablocanyon Power Plandigblo

ment in the face of costly retrofits or repow-
ering. If replacement resources are not built,

canyon)and ®e’s San onofrenucleargen-
erating Station hgS), and from the Palo

this could greatly impact electricity reliabilityverdenucleargenerating Station arizona.

for the citizens otaliforniathe compliance
schedule focuses only on natural gas plants
usingotc, as nuclear plantswill require spe-
cial studies.

replacement oftc plantsis complicated
by the current emission credit limitationsin
the Southcoast air Basin, as discussed ear-
lier in this sectiobhese limitations are caus-
ing delay in environmental improvements that
accompany investments in new and updated
infrastructure. For tunately, because G
has agreed to delay its original compliance
schedule, in par t due to these air credit is-
sues, these delays are not jeopardizing the

long-term reliability of the region’s electricity

supplies. these issues related to emissions
creditsin the Soutlvoast air Basin are dis-
cussed fur ther ichapter 3.

nuclear Power Plants

Major policy decisions that wil | be made in
the coming years wil | shape the next three
decades of nuclear energy policyatifornia.
nuclear plant owners and state officials wil |
face decisions about plant license renewal
and otc at the same time that the federal
government is reassessing its approach to
nuclear waste disposal. In additicali-

as part of the2008 IHFR Update, the energy
canmission developedAn Assessment of
Califomia’s Nuclear Power Plants: AB 1632
Report!® which add ressed seismic and plant
aging wulnerabilities edlifornia’s in-state
nuclear plants, including reliability concerns.
In addition, the report identified a number of
other issues important for the state’s nuclear
policy and electricity plannfhgse include:

= continuingnuclearregulatorgommis-
sion (nrc) concerns over safety cul ture,
plant performance, and management is-
sues at SongS.

= theevolving federal policy on long-term
waste disposal.

= costsand benefits of nuclear power com-
pared to other resources.

= Potential conversion from once-through
cooling to closed-cycle wet cooling.
an overarching issue with the state’s
nuclear facilitiesisplant license reneite!.
nrc operating licenses foalifornia’'s nuclear
plantsareset to expire in 202@gS Units
2 and 3) and 2024 and 2025 (diablocanyon

fornia is addressing critical environmentalUnits 1 and 2, respectively¥ It is unknown

issues associated with the electricity sector.
the costs and benefits of nuclear power are
being reexamined igalifornia and nationwide
because of major shifts in policies to limit
gHg emissions and encourage new nonfossil-
fueled electric generation sources.

nuclear power plants play a significant
role incalifornia’'s energy mix, providing

whether thenrc will approve applications by
Pg&e and Sce for 20-year license renewals,

106 californi@nergycommission, An Assessment of
Califomia’s Nuclear Povver Plants: AB 1632 Report
october 2008 cec -100-2008-009- cMF, available at:
[ht tp//www ener gy.ca.gov/2008publicatiorstc -100-
2008-009/ cec-100-2008-009- cMF PdF].

, .
about 14 percent of thestate’s total elect r.ICIty1O7 nuc lear egulatorgammission, Facility information
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Finder, see [http://iwww.nrc.gov/info-finder htmi].
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but thenrc has yet to deny a single applica- most of the State afiew york’s contentions,
tion and has issued license renewals for 54 of including those regarding seismic vulner-
the nation’s 104 nuclear power reactogs. S ability, plant vulnerability to terrorist attack,

plans to file ahigS license renewal applica- and the inadequacy of emergency evacuation
tion in late 2012d&e announced onovem- plansfor theplant.

ber 24, 2009 its intention to file thadiablo although thecPUc does not approve or
canyon application. disapprove license applications filed with the

the nrc license renewal application nrc,bothutilities must obtaiRUc approval
process determines whether a plant meets to pursue license renewal before receiving
the nrc renewal criteria, not whether it california ratepayer funding to cover the costs
should continue to operatthe nrc states, of the nrc license renewal proces® the
“although a licensee must have a renewed cPUc proceedings will determine whether it
license to operate aplant beyond the term  isin the best interest of ratepayers for the
of the existing operating license, the posses-  nuclear plants to continue operating for an
sion of that license is just one of a number of  additional 20 yeardhe proceedings will ad-
conditions that must bemet for the licensee  dressissues that are important for electricity
to continue plant operation during the term of planning but are not included in tharc’s
the renewed license. State regulatory agen-  license renewal application review.
cies and the owners of the plant would ulti- the purpose of thecPUc license renewal
mately decide whether the plant will continue review is to consider matters within the state’s
to operate based on factorssuch as need for  jurisdiction, including the economic, reliability,
power or other matterswithin the State’sju- and environmental implications of relicens-
risdiction or the purview of the owners ... the  ing!™®For example, thePUc wil | consider the
nrc hasno rolein theenergy planning deci-  cost-effectiveness of license renewal com-
sions of State regulators and utility officials pared with and replacement power options.
as to whether aparticular nuclear power plant  toinitiate thecPUc license renewal re-

should continue to operat®.” view, Pg&e and Sce are required to submit
the nrc license renewal proceeding fo- license renewal feasibility assessments to the
cuses on plant aging issues, such as metal cPUc. For example, thePUc required ig&e

fatigue or the degradation of plant compo- to submit an application by June 30, 2011, on
nents, as well as environmental impacts whether renewingliablocanyon’s operating
related to an additional 20 years of plantlicenses is cost-effective and in the best inter-
operationthe nrc has consistentlyexcluded  est of Pg&e’s ratepayerdin letters to&
fromits proceedings issues raised by states
and public interest groups that are not di-
rectly related to plant aging or to deficiencies 109 californiaPublic Utilitiesmmission, d.07-03-044 in
in the environmental impact assessment. For procesding. 05-12-002 Mareh 15, 2007
example, during the license renewal proceed— 110 theStateWateresourcescontrol Board and the
ing for the Indian Point Power Plant imew californiacastalc ommission would also have the

york, thenrc dismissed from the proceeding oppor tunity to review impactsdalifornia from license
renewa! within the context of their permitting authority

and proceedings.

108 nucleawegulatorgammission, genericenvironmental 111 Pacific gas andekctric is required tosubmit its
Impact StatemeninUreg-1437, vol |, see [http:// apptication by June 30, 2011. Southeroaliforni@dison
www.nrc¢.gov/reading-rm/doc-col lec tions/nuregs/staff/ has not been given a deadlinePUc decisiond.07-03-
sr1437/vt/par t0thtmi# 1_121 044.
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and Pg&e in June 2009, the cPUc empha-

sized that the utilities must address in their
feasibility assessments all the issues raised in
the AB 1632 Report 2 the cPUc specifical ly
directed the utilities to undertake the fol low-
ing activities:

report on the findings from updated seis-
mic and tsunami hazard studies and as-
sess the long-term seismic vulnerability
and reliability of the plants.

Summarize the implications fbablccan-
yon and SngS of lessons learned from
the response of the Kashiwazaki-Kariwa
nuclear plant to the 2007 ear thquake.

reassess whether access roads surround-
ing the plants are adequate for emergency
response and evacuation fol lowing amajor
seismic event.

Study the local economic impact of shut-
ting down the plants as compared to alter-
native uses for the plant sites.

report on plans and costs for storing and
disposing of low-level waste and spent
fuel through 20-year license extensions
and plant decommissioning.

Quantify the reliability, economic, and
environmental impacts of replacement
power options.

report on efforts to improve the safety
cultureatdhgSand on theirc’s evalu-
ation of these efforts and the plant’s over-
all performanced8 only).

112 letter fromPUc toabnFohrergeo of Southern
californiadison, June 25, 2009; letter fromPUc to
Peterdarbee, ceo of Pacificgas andekctric, June 25,

2009.
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the comprehensiveness, completeness,
and timeliness of these activities will be criti-
cal to thePUc’s ability to assess whether or
not the utilities should apply to thec for
license renewals. However, the utilities’ re-
ports to dateindicate they are not on schedule
to complete these activities in time TdiUc
consideration. In additiomg&e has objec ted
to providing the seismic studies to tlePUc
as part of a license renewal review.

In october 2008, B&e commented to
theenergycommission on the draféB 71632
Report that it does not interpret the require-
ment to submit a license renewal feasibility
study to thePUc as including seismic safety,
which it considers to be “outside the scope
of license renewal,” or those issues “that are
not within thecPUc’s jurisdic tion."*P g&e
also articulated its belief that the plan for the
energycommission and thecPUc to review
the costs and benefits of license renewal and
to assess whether or not the utilities should
pursue license renewal “improperly infringes
upon the sole jurisdiction of tharc to de-
termine whether or not nuclear license should
be extended.™ Pg&e reiterated this point in
a letter to theUc, specifying that it would
provide the information requested in tH&
1632 Report, subject to thecPUc’s jurisdic-
tion. In its let ter tg&?, thecPUc indicated
that the requested information is al | subject
tocPUc jurisdiction since it informs procure-
ment planning?

113 Pacific gas andekctriccompany comments on
californi@nrergycommission finalcommission report,
AnAssessment of Califomia’s Nuclear Power Plants: AB
1632 Report, october 2008, p. 1, available at: {http//
www .energy.ca.gov/2008publicationséc-100-2008-
009/ cec-100-2008-009- cMFPdF].

114 Pacific gas andekectriccompany, october 22, 2008,
p.4.

115 letter fromalifornia Public Utilitiesmmission to
Peterdarbee (Pacific gas andekectriccompany),
June 25, 2009.
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Pg&e continues to object tcRc review
of diablocanyon seismic studies aspart ofa
license renewal review, and its current sched-
ulewould in fact not al low time for this re-
view."® Pg&e is required to submit its license
renewal feasibility assessment to thePUc
by June 30, 2011, ' but does not expect to
complete updates to the seismic hazard model
and the seismic vulnerability assessment until
2012 and 2013, respectivel j¢ Furthermore,
Pg&e said that it will require ratepayer fund-
ing to undertake thed3seismic mapping
surveys recommended iraB 1632 and that
it may use the cPUc license renewal review
proceeding as an oppor tunity to request this
funding. If this occurs, the results of these
studieswil | likely not be available folfUc
consideration during this proceeding.

asimilar issue arises with&. the utility
plans to submit an application to ¢Relc in
late 2010 to pursue amrc license renewal
application and to address issues from the
AB 1632 Report and the cPUc."® However,
Sce anticipates also using this application to
request funding to compledB 1632-recom-
mended studies. FurthermoregeSantici-
pates filing itscPUc application in the third
quarter of 2010, but does not anticipate com-
pleting many of its studies until theend of
2010. as a resul t, 8e acknowledges that the

all of theaB 1632 studies.” However, Sce
believes it wil | be able to provide sufficient in-
formation for thePUc to reach an informed
decision, with some studies included in its
application and others provided as they are
completed®

nuclear Plants and the
environment
While nuclear power generates |ghigr
emissions than power fueled by natural gas
and other fossil fuels, it is not expected to
contribute significantly to the state’s near-
termgHg emissions goals given the signifi-
cant financial risk and expense of building a
new nuclear power plant, the regulatory
hurdles associated with licensing a new plant,
and the environmental issues associated
with this technologyhese issues include
nuclear waste disposal, leakage of radioac-
tively contaminated water, aotlc impacts
on aquatic environments, as wel | as potential
severe consequences from acts of terrorism,
nature (ear thquakes, tsunamis), or accidents.
In addition, the nuclear power life cycle or
“cradle-to-grave” impacts resultgHg
emissions from uranium mining and enrich-
ment; plant construction; decommissioning;
and waste storage, transport, and disposal.
even more so than with natural gasplants,

application likelywill not include resul ts from citizens tend to be vocal about potential nega-

116 Written comments by Pacifigas andekctriccompany
on the2009 Draft BFR, october 29, 2009, pp. 16-18,
see [hitp//www.energy.ca.gov/2009_energypolicy/
documents/2009-10-14_workshop/comments/
Pge_comments_on_the 2009%20ePr_draft%20
cammittee report_2009-10-29 tn-53877 pdf}.

117 californiaPublic Utilitiesmmission decisiond.07-03-
044.

118 Pacific gas andekctric data request responses F.01
and F.03.

119 letter fromlanFohrer Southerealiforniedson) to
c¢PUc, august 4, 2009.
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tive impacts of nuclear facilities operating near

120 Southerrcaliforni@dison data request response01.

121 Written comments by Southecmalifor nizdison
on the2009 Draft BEFR, october 30, 2009, p. 15,
[ht tp/iwww energy.ca.gov/2009_energypolicy/
documents/2009-10-14_workshop/comments/
Southerncaliforniaedison_tn-53916 PdF].
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their communitiesconcerns include the dis-
posal of radioactive waste, plant safety, and

the use of ocean water for power plant cooling.

nuc leamwas teissues
after decades of federal efforts to establish

of nuclear waste dispos&¥. this represents
amajor shift in US. nuclear waste pol#y.
Halting development yotca Mountain
means that the federal government has no
clear policy in placefor the long-term disposal
of nuclear waste. Possible options include

a permanent geologic repository for spentlong-termdrycaskstorageat reactor sitesor

nuclear fuel and high-level waste ajucca
Mountainnevada, development of thaicca
Mountain repository Program will be sus-
pended in 2010. the program has long been
challenged by scientific and technical uncer-

at a few centralized storage facilities, and/or

the development of commercial reprocessing.
the federal appropriations bil | sets aside

$5 million to establish a Bluibbon cammis-

sion of experts to investigate such alternative

tainty about its suitability for isolating thesolutionsand make recommendations to the

wastes from the environment and has faced
staunch political and legal opposi®on.

the federal energy and water appropria-
tions bil | for fiscal year 2010, signed into law
in october 2009, eliminated all funding for
development ofyjucca Mountain, includ-
ing further
development, and site engineeffhgthis
budget cut, initiated by the President’s budget
proposal, demonst rates thbama adminis-
tration’s belief that ybeca Mountain repos-

administration. It is not clear how tbem-
mission wil | be choseff®

theuncertainty surrounding US. nuclear
waste disposal policy means that nuclear re-
actor operators, includig§®and Se, can
no longer count on transferring spent fuel to

land acquisition, transportationafederal nuclear waste repository in the near

or medium-term futuras a resul t, the utili-
ties must continue to store spent nuclear fuel
at the reactor sites. Fealifornia, thismeans
that the 6,700 assemblies of spent fuel (2,600

itory is not aworkable solution to the problem metric tons of uranium) cur rently being stored

122 For an overview of the scientific concerns witieca
Mountain, see the interview wittir. allison Macfar lane
in david talbot’s 1ife afteryucca Mountain,”
technology ReviewMit, Julylugust 2009.For a tonger
discussion of the scientific and technical concernsand
the legal and political chaltenges sur roupdling
Mountain, seecaliforniznergyc ommission’s Muclear
Povwer in Califomia: 2007 Status Reporf october 2007,
cec -100-2007-005-F.

123 terminationsyeductions, and Savings: Budget of
the US. government, Fiscayear 2010, office of
Management and Budget, available at: [http/iwww.
whitehouse.gov/omb/budget/fy2010/assets/trs pdf],
p68, and erergy and Watedevelopment andelated
agencies appropriationact, 2010, sighed as Public
law 111-85 onoctober 28, 2009.
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at operating and decommissioned nuclear

124 appendix: Budget of theUSgovernment, Fiscayear
2010. office of Management and Budget, p. 432,
avaitable at: fhtip://www whitehouse gov/omb/budget/
fy2010/assets/appendix.pdf}.

12

[$3}

a lthough funding to continue developmenyudca

Mountain may be eliminated, the federal government
isstill legally obligated to developa permanent nuclear
waste depository ajucca Mountain pursuant to a

1987 amendment to thauclear Waste Poli@et that
explicitly targeyscca Mountain as the exc lusive site

for a nuclear waste repositorgngress would have

to pass an amendment to theuc lear WastePolicy

act beforean alternatesitecouldbedeveloped as a
permanent repository.

126 H.r.3183andS. 1436.
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plantsin-statewil | remain at these sitesfor  at the reactor sites for an extended period.
the foreseeable futufg. as discussed in the AB 1632 Report, on-site

Pg&e and Sce have buil t intermediate- ISFSIs would not necessarily restrict the de-
termwaste storage facilities at their plants, commissioning of the rest of the site and its
known as independent spent fuel storage conversion to other uses.

installations (ISFSlsjhe ISFSIs at diablo In addition to spent fuel, the nuclear
canyon and 8ngS are currently licensed for  plants generate low-level radioactive waste
20 years, but they may be eligible for mul- that must be disposed of at special facili-

tiple license extensidifs.the nrc allows ties. In the past, the utilities shipped their
spent fuel to be stored at reactor sites inlow-level waste to several disposal facilities,
above-ground storage for 100 years and is but thereis currently just one facility that will
considering extending that limit by 20 years.  accept low-level waste fraralifornia reac-
Pg&e and Sce report enough storage space tors, and it accepts only the least radioactive
at their respective nuclear plant sites for all grade of wastas a result,§&e and Seare
spent fuel generated through the plants’ cur- also storing more highly radioactive classes
rent licenses. of low-level waste at the reactor sitexch

the utilities have not reported plans to plant generates around 150 cubic feet per

pursue theenergycommission recommenda- year of this waste from regular operations.
tion to modify their spent fuel pools’ racking to
a less dense orientati&hHowever, the den- once-throughcooling

sity of the spent fuel pools should decrease as discussed in the section on natural gas

as the utilities move assembliesinto dry cask  power plants, the S¥%B released a draft pol-

storage.thus far,Pg&e has transferred 96 icy in June 2009 on the use of coastal waters

spent fuel assemblies to thediablocanyon for power plant coolifg. the SW rcBand

ISFSI, and Sce has transfer red 827 spent fuel the californiaePa have found that SongS’

assemblies to the 8ngS ISFSIL cooling system is responsible for about one-
With the federal nuclear waste programin third of abitc-related impingement mortality

limbo, at-reactor storage continues to be the andentrainment losses along thalifornia

de-facto federal spent fuel storagepolicy. lf  coast™® the proposed policy calls for coastal

yucca Mountain is permanently abandoned, power plants to cut water intake by 95 per-

a federal permanent geologic repository orent to reduce the harmful impacts on marine

centralized dry cask storage facility likely will life. tomeet these requirements, the nuclear

not be available for decadesconsequently, plants would need retrofitting for closed-

even if the plants’ operating licenses are not

renewed, it is likely that spent fuel will remain

130 Utility responses tealiforniznergycommission data
requests, 2009.

127 Utility responses tealiforniznergycommission data

131 See[http//www swrcb.ca.goviwater_issues/programs/
requests, 2007 and 2009.

npdes/cwa316.shtmli].

128 San luis obispo Mothers for Peace is challengidgblo
canyon’s Independent Spent Fuel Storage Instal lation
license before thainthcircuitcourt of theUScourt

132 StateWateresourcescontrol Board amdlifornia
ervironmental Protectagency,Waterquality Control
Policy on the Use of Coastal andEstuarine Waters for

ofappaals. Power Plant Cooling: Draft Substitute Environmental
Document, July 2009, p. 47, available at: htip//www.
129 Pacific gas andekctric and Southerealifornidison swrcb.ca.gov/water_issues /programs/npdes/docs/
data request responses;.15. cwa316/draft_sed pdf].
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cyclewet, dry cooling towers, or other cool-
ing means. Previous studies have found that
forcalifornia’s nuclear plants, these options
would be very expensive and possibly infea-
sible from an engineering perspecti®.the
energy commission expects to review and
comment on the studies required in the draft
otc policy regarding compliance implica-
tions and compliance al ternatives for the two
nuclear facilities.

if the SArcB's policy is approved, the
agency wil | direcgRe and Sce to conmis-
sion independent studies to assess the costs
of alternative options fongS and dia-
blocanyon to meet the requirements of the
SNrcB's policythese studies would be com-
pleted within three years of the effective date
of the policythe energycammission believes
that these studies should also be included in
the cost-benefit assessment of the plants’ li-
cense renewal feasibility studies.

climatechangeimpacts

onefinal environmental issue is the poten-
tial impact of climate change on the nuclear
facilities. the energy commission staff
repor tPotential Impacts of Climate Change

on Califomia’s Energy Infrastructure and Iden-
tification of Adaptation Measures discussed
potential impacts of climate change on power

of debris buildup on the intake screendhe
shutdowns can last anywhere from 18 hours
to several days.

nuclear Plants amdliability

anissue of critical impor tance to the state
for reliability planning is the possibility of
anuclear plant shutdown or even an extended
outage, such as the mul ti-year outage at the
Kashiwazaki-Kariwa plant in Japan fol lowing a
major ear thquakethe AB 1632 Report found

that, given the current transmission system,
aprolonged shutdown 068gS could result

in serious grid reliability shortfalls, whereas a
prolonged shutdown dfiablocanyon would
generally not pose reliability cofiterns.
However, theAB 1632 Report also found that
further reliability assessments are needed to
fully understand the reliability implications of
extended outages at the nuclear plants.

In a supporting document appended to
the SNrcB’s draft ocean cooling policy, the
energy cammission, cPUc, and california
ISo noted the difficul ties faced by regulators
in evaluating the electric system reliability
impacts of shutting down eithean§S or
diablocanyon. Further studies are needed to
understand what new generators, transmis-
sion lines, and/or demand response initiatives
would be needed to prepare for the eventual

plant infrastructure. Power plants locategdhutdowns of the nuclear plantsor toplanfor

along the coast could be impacted by coastal
erosion, sea leve! rise, and storm conditions.
For examplediablo canyon pumps cool-
ing water through an intake pipe that takes
the full brunt of northern swelis fromPacific
storms. toavoid shutting down or tripping
the units, the facility has had to curtail power
twice per storm season (on average) because

133 californi@nergycommission, An Assessment of
California’s Nuclear Povrer Plants: AB 1632 Report
pp. 297-300, available at: [hitp://lwww.energy.
ca.gov/2008publicationsfec -100-2008-009/ cec -100-
2008-009- cMFPdF].
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possible ex tended outages while maintaining
grid stability and local reliatihiyeed for

and cost of these alternate resources should
be considered in the cost-benefit assess-
ment of theplants’ license renewal feasibility
studies and should also be considered in the
context ofPUc andcalifornial8 reliability
planninggiven the long time frame required
for permitting and building new generation
and transmission resources, these studies
should be completed soon.

134 1bid., pp. 23-24.
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seismicissues complete these assessments. However, both
diablocanyon and ®ngS are located along utilities repor ted plans to use a probabilistic
california’s seismical ly ac tive coast like approach to their seismic hazard assessments
plantswere designed to withstand largeearth- rather than the deterministic approach recom-
quakes without release of radiation or major  mended by theAB 1632 Report, and Sce did
damage; however, scientific understanding not cormit to using some of the advanced
of the coastal fauit zones has improved over  mapping and survey techniques that were
the decades since the plants were designed, recommended Furthermore, c8's tight
with a new faul t discovered offshoreligblo schedule for completing the studies raises
canyon just last year.Plant components that questions about how comprehensive its seis-
do not serve a safety function were designed  mic assessment wil | beas described above,
for less stringent seismic standards than the the utilities do not intend to conmpleteall the
core of the nuclear plamtslarge earth- studies in time for submittal to th&c with
quake could cause enough damage to these their license renewal feasibility studies.
components to necessitate extended plant  Pg&e has begun to update tldiablocan-
shutdowns — five of the seven reactorsat the  yon seismic hazard and vulnerability assess-
Kashiwazaki-Kariwa plant in Japan remain mentsand expects these assessments to be
shut down more than two years after being completed in 2013 Pg&e is using a number
damaged by an ear thquak& of advanced techniques to identify and better
anextended plant shutdown would have  characterize faul t zones nediablocanyon,
economic, environmental, and reliability impli- including multi-beam bathymetry, high-res-
cationsfor ratepayé¥sthe cPUc will there- olution marine magnetics, and aeromagnetic
fore consider the risk of an extended outage  surveys, and is purchasing industry seismic
aspart of its license renewal cost-benefit as- data in the vicinity of the plgtRg&e is also
sessment.tosupport this assessment, thB sponsoring research on numerical simulations
1632 Report recommended that utilities up- of near faul t ground motions to improve ground
date the nuclear plants’ seismic assessments, motion model¥.In addition, §&e is planning
including assessments of the ear thquake and to request ratepayer funding to undertake the
tsunami hazards at theplants, the vulnerability three-dimensional geophysical seismic reflec-
of nonsafety related parts of the plants,and tion mapping surveys recommended in &
the time needed to repair the plants following 7632 Rgporf® Pg&ewil | not include the United
an ear thquake. It is crucial that the utilities
complete these studies and submit them as
part of thePUc’s license renewal review. 137 Pacific gas andekctric data request responseF.09;
In July 2009, the utilities reported to Southerrcatiforni@dison data request responseF.01.

the energy commission that they intend to

138 Pacific gas andekctric expects to complete the tsunami
assessment by december 2009, the seismic reliability
studies on nonsafety related plant componen&pbi
2010, the seismic hazard assessment in early 2011, and

135 Wor ldhuc learassociationpuctear Power Plantsand the seismic vulnerability assessment in 2018he data
ear thquakes, available at: [http://www.wor fd-nuclear. recuest responses F.03, F.09, F.12,F.13.
orgf/info/inf18 html].

139 Pacific gas andekctric data request responseF.07.
136 Wor ldhuc learassociation. Findings show the shutdown

of the 8,000-MWV Kashiwazaki-Kariwa plant cost the
plant owner an estimated $5.6 bil lion in inspections,
repairs, and replacement power during the first eight
months of outage. 141 Pacific gas andekctric data request responsd?.

140 Pacific gas andekctric data request responseF.02.
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Stategeological Surventional Hazard Map-
ping Project models in its studies because the

as of July 2009, S ce had not begun its
updates to the&hgS seismic hazard and vul-

models do not include detailed information pernerability assessmentsget, the utility states

tinent to thieblccanyon area. Insteady®e
believes that information developed in its own
studieswil | inform theg®databases®

Pg&e has already completed initial as-
sessments of two specific seismic hazards
in the area otdiablocanyon, concluding that
seismic activity that could be generated by the
newly discovered Shoreline Faul t iswithin the
design margins ofdiablocanyon.the nrc’s
preliminary assessment concurs with this
conclusioif® Pg&e is conduc ting additional
geophysical studies and will provide afinal re-
port indecember 2010'* Pg&e has similarly
concluded that new estimates of the near fault
ground motions from large st rike-slip ear th-
quakes, including directivity and maximum
component effects, reveal a lower hazard than
previously thought and therefore do not repre-
sent an inc reased hazard déesblocanyon'®

research indicates thator®S could
experience larger and more frequent ear th-
quakes than was anticipated in the original
plant design and that additional researchis
needed to characterize the seismic hazard at
the site. the AB 1632 Report recommended
that e develop an active seismic research
program for &gsS, similar toB&e’s long-
term Seismic Program, to assess whether the
plant has sufficient design margins to avoid
major power disruptions.

142 Pacific gas andekctric data request responseF.10.

143 nucleawegulatorgommission. ‘Preliminary
deterministi@nalysis of Seismic Hazard adliablo
canyonnuc lear Power Plant fromwly Identified
‘Shoreline Fault’ fesearch Informatiohetter 09-001.
apritf 8,2009.

144 Pacific gas andekectric data request responses F.01,
F06.

145 Pacific gas andekctric data request responseF.02.
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that it expects to complete these by the end
of 2010.%¢ the studies are to include seis-
mic source characterization, review @S
data, probabilistic seismic hazard analysis
modeling, review of earthquake recurrence
relationships, ground motion updates for cur-
rent attenuation relationships, review of new
tsunami data from the University of Southern
california and tleationabceanic andatmo-
sphericadministration, and an assessment of
the reliability implications of the plant’s non-
safety related componertfs.

It is not clear whetherc® can complete
all of these studies in a comprehensive man-
ner by the end of 2010. Indeed, the utility has
not committed to using three-dimensional
geophysical seismic reflection mapping and
other advanced techniques as part of these
studies or toinstal ling a permangiS ar-
ray. Instead, & cormmit ted only to evaluating
the costs and benefits of these techniqués,
an evaluation thenergy cammission has
determined should be conducted by state
agencies, not the utilitié® It remains to be
clarified whetherd® plans to collect any new
data on the seismic hazards in the SongS
region or whether it is planning simply to re-
view currently available date8stablished
a Seismic advisory Board to guide and review

146 Southerrcaliforni@dison data request responsesF.01,
F13-F.15.

147 Southerrcalifornie®dison data request responses F.01,
F.12.

148 Southerrcalifornidison data request responses F.07,
F11

149 californi@ner gycommission, AnAssessment
of Galifomia’s Nuclear Power Plants: AB 1632
Report, p. 9, available at: fhtip://www.energy.
ca.gov/2008publicationglec -100-2008-009/ cec-100-
2008-009- cMFPdF]
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the Song$S seismic studies!® Sce plans for
theboard to periodical ly review the seismic
hazard at $ngS and to determine the need
for new research and investigations into the
plant’s seismic settings currently struc-

cerns regarding safety issues, and conducted
asafety cul ture assessment.

the nrc recently concluded that these
improvements were not adequate in address-
ing the overal | safety culture an8S. the

tured, the board includes geologists fromnrc wasparticularly concerned that it had

Pg&e and private consultants in geology, identified problems in the areas of human

seismology, and structural engineering who
are familiar with thed®hgS plant fromprevi-
ous work for &% It includes just one expert
not previously employed byd® or currently
employed by B&e. this is unfortunate since a
more independent advisory board would likely
contribute to stronger studies.

nuclear Plarsafetycul ture
the stateis concerned with a number of other
issues that may affect the decision on whether

performance and problem identification and
resolution over the course of four consecu-
tive assessments, including its most recent
assessment in September 2009 during the
September 2009 assessment, the nrc also
identified an additional safety-related issue of
“failing to use conservative assumptions” in
decision-making®

as a resul t of these safety culture failures,
the nrc intends to maintain the additional
oversight that it initial ly imposed owerdS

the utilities should pursue plant relicensing. in december 2008.at that time, tharc dis-
these include the reliability implications of covered that abattery used to power a backup

lapses in the safety cultureatd® and plans

for emergency evacuations fromboth plants.
in 2007, the nrc identified a number of

concerns about the safety cul ture ah§S,

generator at the plant had been inoperable
since 2004. although therrc ranked thisas a
finding of low to moderate safety significance,
the agency noted that the persistence of the

particularly with respect to human perfor-problemfor four years pointed to inadequate

mance and problem identification and resolu-
tion. Since then,&’'s management put a new
leadership team in place ab8gS and insti-

maintenance procedures for theplant overall.
the nrc also expressed dissatisfaction that
SongS' self-evaluations had not identified

tuted a series of safety reforms and monitoring seven other problems at the plant.

program&®? For example, Sce implemented
safety improvement plans and conducted ex-
tensive evaluations to identify the root causes
of safety lapses.the utility also instituted
weekly monitoring of core performance indi-
cators, established weekly site-wide meetings
on human performance and safety issues, set
up a system for employees to voice their con-

150 Southerrcaliforni@dison data request responseF.05,
September 18, 2009.

151 Ibid.

152 Southerrcaliforniedison data request response, M.09.
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In light of these performance lapses, Sena-
tor BarbaraBoxer aralifornia State Senator
christine Kehoe wrote to tierc expressing
concern abouté@’s fall 2009 steam genera-
tor replacement projettie nrc responded

163 nucleamregulatorgammission, Mid-cyclePerformance
review and Inspection Plan —Saonofrenuclear
generating Station, Septerber 1,2009, p. 1, available
at: [http//iwww.nre.gowrr /over SigHt/aSSeSS/
letter Sfsano_2009q2 pdf].

154 1hid, p. 2.

165 nucleamegulatorgommission, office of Publicaffairs,
“nrec to Providadditionabversight to Samnofre
nuc leamenerating Stationdecember 22, 2008.
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by expressing confidence in ®e’s ability to
complete the project safely without any ad-
ditional restrictionsmoc oversightthisis
consistent with therc’s position that, while
SongS' progress in improving safety cul ture
has been inadequate, the plant continues to
be operated in a safe manné¥.

the Institute foruclear Powesperations
(InPo), a peer oversight agency, may also be
dissatisfied with®ngS' rate of improvement.
after a January 2009 inspectiomPd re-
viewers reportedly concluded that the site had
made inadequate progress in all of the areas
identified as needing special focus six months
earlier, and rankedrgS in the bottom
quartile of US. commercial nuclear plants.

lack of progress may also be evident in
reduced plant performancendg®s 2008
capacity factor was just 81 percéfitsignifi-
cantly lower than the 92 percent industry av-
erage’® this relatively low level of availability
was par tial ly the result of Unit 3's refueling
outage ex tending 66 day¥’ 28 days longer
than the industry averafe.

156 nucleamregulatorgommission, Mid-cyclePerformance
review and Inspection Plan —Saonofrenuclear

generating Station, Septemrber 1,2009,p. 1.

1567 See [ht tp//www voiceofsandiego.org/

ar tic les/2009/02/26/science/963songs022509. tx t].

158 Southerrcaliforni@dison, 2008 Financial and
Statistical Reporb. 24, avaitable at: [htip/fwww.

edison.com/files/2008_Financial&Statistiogph pdf]l.

159 US. erergy Informatioadministration. USnuclear
Statistics, see [ht tp://www.eia.doe.gov/cneaf/nuctear/

page/operation/statoperation.htmi].

160 Southerrcaliforniedison, 2008 Fnancial and
Statistical Reporb. 24, avaitable at: [htip/fwww.

edison.com/files/2008_Financial&Statistiogph pdf]l.

161 nuclearrergy Institute, UShuc leamefueling
outagedays, available at: [ht tp//www .nei.
org/resourcesandstats/document library/
reliableandaffordableenergy/graphicsandchar ts/

refuelingoutagedays/].
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Improvements to the safety culture and
plant performance ab&)S wil | be reflected
in improved ratings by terc and ihPo and
by shorter outages and higher capacity fac-
tors. If sufficient improvements are not dem-
onstrated in the coming years, the implications
of sustained safety culture lapses and the
possible impact on reliability of the plantswil |
need to be considered as part of the state’s
license renewal assessment for the plant.

another issue is emergency evacuation
planning.the AB 1632 Report recommended
that the utilities reassess the adequacy of
plant roads for al lowing access for emergency
response teams and for allowing local com-
munities and workers to evacuatée report
recommended that this reassessment be con-
ducted as part of license renewal studies to
ensure that plant assetswould be protected
in an emergency. B&e has commissioned a
study, to be completed in early 2010, on evac-
uation time estimates fdmablocanyon™®
Sce reassesses its evacuation time studies
annual [

nuclear Plants and g#mnomy

nuclear power plants face a number of eco-
nomic barriers, including high capital costs
and long construction lead times.While nuclear
plantsare relatively cheap to run, construction
costs are high. these costs are also highly

uncer tain since few nuclear plants have been
constructed in theUS. since the 1988s.

162 Pacific gas andekectric data request response M.06.

163 Written comments by Southecmalifor nizdison
on the2009 Draft BEFR, october 30, 2009, p. 19,
[ht tp//www energy.ca.gov/2009_energypolicy/
documents/2009-10-14_workshop/comments/
Southerncaliforniaedison_tn-53916 PdF].

164 US. nuclearregulatorgommission. 2009-2010
Informatiomligest, p. 36, avaitable at: [ht tp//www.nrc.
gov/reading-rmvdoc-col lec tions/nuregs/staff/sr 1350/
v21/sr 1350v21.pdfL.
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during the late 1990s and early part of
this decade, vendor estimates for new nuclear
plantswere on the order of $1,000-$1,500 per
KW. However, these general estimates were

other cost issues relating to nuclear power
plantsinclude security (to protect sites from
terrorismand theft); plant deconmissioning;
and nuclear waste storage, transport, and

not tied to particular projects. In recent years disposal. the federalnuclear Waste Policy

as some companies have begun to seriously
evaluate options for new nuclear generation,
vendor bids have been much higher, on the
order of $4,000-$6,000 per KWW For a typi-

cal 2,200 MW nuclear plant, this amounts to
$9-$13 billion in capital costecently,
several utilities reported even higher cost es-
timates of $14 bil lion ($6,300 per KW) for pro-
posed plant¥? and Moody's Investors Service
estimated that costs for a new plant could po-
tential ly reach $7,000-$7,500 per &V,

Until one or more new nuclear plantsare
constructed in the US,, these estimates will
remain preliminary, making construction of a
new nuclear plant a risky endeatler risk of
capital cost increases is compounded by the

act of 1982 made the federal government re-
sponsible for the permanent disposal of spent
nuclear fuel and high-level waste. Since 1982,
nuclear plant owners have been required to
pay 0.1 cents per KWh of power generated
from their plants intoruclear Waste Fund
to finance federal efforts to build a permanent
nuclear waste repository. In return for these
payments, thedoe committed to opening a
repository by January 31, 1998.

as of September 2008, thenuclear Waste
Fund contained $31.4 bil lion, with $1.4 bil lion
fromcalifornia. However, more than 11 years
after the deadline, a repository has yet to be
constructeds a resul { g&e, Sce, and many
other utilities have sued theloe for breach

long length of time that it takes to get approvabf contract d&e claimed damages of $90.6

for and then construct a new nuclear plant,
which raises the risk of cost increases due to

million through 2004 for coststdblocan-
yon ($36.8 mil lion) and Humbo[dt Bay ($53.8

regulatory delays, inflation, and increases to fimil liorf§® In october 2006, the US.court of

nancing costsas a resul t, Moody's cautioned
that they “view new nuclear generation plans
as a ‘bet the farm’ endeavor for most compa-
nies” and warned that companies that pursue
new nuclear generation may face credit rating
downgrades if they do not mitigate this risk.

165 KeMa, Renewable Fnergy Cost of Gereration Update
Pler interimProjecteportaugust 2009, cec -500-
2009-084, appendixa.

166 FloridaPower 8ight'sturkey Point planfeorgia

Power andgeorgia Public Serviceampany'svogtie
plant, andluke erergy’siee nuc lear Station, see
[http://progress-energy.com/aboutus/news/ar ticle.
asp?id=20482]; [http//southerncompany mediaroom.
com/index.php?s=43&item=353}; ht tp:/fwww.
bizjournals.com/char lotte/stories/2008/11/03/daily19.
htmi].

167 Moody'scorporate Financefew nucleamgenerating
capacity: Potentiad redit Implications for US. Investor

owned Utilities,” May 2008, pp. 1 and 15.
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Federalclaims awarded Rj&e $42.8 mil lion.
Pg&e won an appeal on the award amount,
and the lawsuit has been remanded to theUS.
court of Federad kims for a recalculation of
damages. the doe has conceded thaig8e is
entitied to $75mil lion, but continues to con-
test $15.6 mil lion of additional costs that are
mostly related to on-site storagegafater
thanchss ¢ waste at Humboldt Bay. B&e
plans to file an additional claim to cover ISFSI-
related costsincurred from 2005-2099.

168 Pacific gas andekctric’'s initial damage claimwasfor
$92.1 mit lion. Pacifiggas andelectric recalculated its
¢ laimbased on the appel late cour t’s decision.

169 Pacific gas andekctric data request responddd9.
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Sce claimed $150 million in damages
through 20085. In addition to ISFSI licensing,
construction, and operating coshs, isS
seeking additional compensation for payments
made togenerakkctric for storage of Unit 1
spent fuel and investments in the proposed
PrivateFuel Storage facility in Utéta trial
was conducted in la&pril 2009, and a deci-
sion is expected in late 2009 or early 2010.

If a federal repository isestablished, spent
fuel will need to be packaged for transport,
aging, and disposaldry cask storage, an
interimstorage solution, could prove costly
to utilities in the long-term, especially if they
need to pay to transfer their fuel from their dry
casks into federal ly approved transport, aging,
and disposal casks. the nuclear plantswill
also need to dispose of a substantial quantity
of low-level radioactive waste when they are
deconmmissioned, and the cost to transport
and dispose of this waste is expected to be
hundreds of millions of dol lars or more.

tmansmission

SenateBill 1565 Bowenchapter 692, Stat-

utes of 2004) requires thenergycammission

to adopt astrategic plan for the state’selectric
t ransmission grid as part of giériproceed-

ing. In further recognition of the importance of
thestate’s rolein transmission planning, Sen-
ateBill 1059¢scutia,chapter 638, Statutes

of 2006) creates a link between transmission
planning and permitting by authorizing the
energy canmission to designate transmis-
sion corridor zones (transmission corridors)
on nonfederal lands that will be available in

170 MrW& associates, Inc AB 1632 Assessment of
Califomia’soperating Nuclear Plants: Final Report,
prepared for thealifornignergyc ommission, october
2008, pp. 220-221.

171 Southerrcaliforniedison data request responsg09.
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the future to facilitate the timely permitting of transmission and the
high-vol tage t ransmission projects. environment

the 2008 ER Update noted that the In the2007 Strategictransmission Investment
primary barrier to increased development of Plan, the energy commission identified the
renewable generation continues to be the lack importance of ear ly consideration of nonwires
of transmission to access these resources, alternativesinstatewide transmission planning
particularly those generating resources loprocesses.essentially, nonwires alternatives
cated (or proposed) in remote areas of the are the prefer red resources identified in the
state. In particular, that report identified two state’s loading order and include energy effi-
major transmission-related barriers to achiev- ciency, demand reduction measures (demand
ing the state’s renewables goals. First, there  response and load management), and the use
is a need for mechanisms to remove barriers  ofsmall-scale and customer-level distributed

o joint transmission projects between pub- generation resources and/or clean fossil-fired
licly owned utilities andUs. thisissueis central station generation located within the
described below in the section on transmis- load service areaost-effective energy effi-

sion and the economy. Second, with regard to ciency is the resource of first choice for meet-
transmission siting, the state must continue  ing california’s energy needs; at the same

to actively address environmental, land use, timeit is imperative thatalifornia reach its

and local public opposition issues by working 33 percentrPS goals and expand dist ributed
closely with stakeholders during the planning generation applications, particularly rooftop

process. this issue is described below in the solar B and cHP. nonwires al ternatives are

section on transmission and the environment. increasingly identified as viable al ternatives to
the 2009 Strategic transmission Invest- new conventional generation and transmission

ment Plan prepared in support of the2009 facilities required to connect new generation

EFR, describes the immediate ac tions that to demand centershe cPUc currently per-
california must take to plan, permit, con- forms a project-specific, nonwires al ternative
struct, operate, and maintain a cost-effective, analysis as part of itsenvironmental review
reliable electric transmission system that is  process for permitting transmission projects,
capable of responding to important policy initiated with the filing ofer tificate of Public

challenges such as achieving significagtg convenience andecessity €Pcn).

reduction andPS goals.this section briefly as noted in the2008 IHFR Update , inte-
summarizes some of the major issues covered grating land use and environmental concerns
in the plai’? into transmission planning processes can be a

challengefforts are al ready underway to aid
in the early identification and resolution or to
avoid land use and environmental constraints
to promote timely developmentafifornia’s

172 For additional detail, sealiforni@ner gycommission,
2009 Strategic transmission Investment PlanFinal
cammission repor t december 2009, cec-700-
2009-011- cMF, available at: [http//wwwenergy.
ca.gov/2009publicationglec -700-2009-011/ cec-700-
2009-011- cMFPdF].
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renewable generation resources and associ-
ated transmission lineshe retl has proven

to be a successful model for bringing together
renewable transmission and generation stake-

renewable generation oppor tunities that can
rely on temporary fixes to the existing grid to
be brought on-line.

another important effort tointegrate land

holders to link transmission planning anduse concernswith transmission planning is

t ransmission permit tinthiswill ensure that

theenergycommission’s transmission corri-

needed projects are planned for, have cor ridorsdor designation process established under SB

set aside as necessary, and are permit ted in
a timely and effective manner that minimizes
environmental impacts, makes the best use of
existing infrast ructure and rights-of-way, and
takes advantage of technological advances.
In august 2009, retl released ithase
2A Report which presents a conceptual trans-
mission expansion plan to increase the capac-
ity of the state’s transmission grid to deliver
renewable generation to load centers. It also
forms the basis for the development of a draft
method for identifying which of theetl line
segments should be considered for corridor
designation by theenergycammission. next
steps include a possible update of theéhase
2AReport to address developments in the tax
code that affect the economic rankings of
competitive renewable energy zones. Stake-
holders are also considering par ticipation in
the california [® annual transmission Plan
proceeding and the electric utilitiesllifor-
nia transmission Planningroup tPg).™
Beyond this, the stakeholders are evaluating
the benefits of conducting Phase 28 work

1059. the transmission corridor designation
process will help promote improved public in-
volvement in transmission planning processes
so that public concerns can be heard and ad-
dressed. In addition, early outreach by utilities
to local governments and land use agencies
will helpwith early identification of land use
and environmental conflicts, which are typi-
cally the major impediments to securing any

t ransmission permithe corridor designation
process can also provide better education
to the public and local government agencies
about why new transmission infrastructureis
needed and how it wil | help the state meet its
environmental goals.

transmission andeliability
toensure a reliable network, regulators’ chal-
lenge is to identify the best mix of transmission
projects. Policy decisions like the retirement of
aging power plants ofc plants may require
transmission solutions to maintain system
reliability in the southern part of the state.
Success in meeting rPSand gHg reduction

to prioritize the transmission infrastructuregoals dependsin largepart on the ability to

identified in the conceptual transmission plan,
address in greater detail out-of-state renew-
able resources and revise the transmission

interconnect substantial amounts of new gen-
eration from renewable resouroesasional
local opposition to power plantsin load cen-

infrastructure accordingly, and develop anters necessitates remote generation that may

interiminterconnection plan to exploit initial

173 the californid ransmission Planning roup inc ludes the
california Independent Systepperator, thealifornia
Municipal Utilitieassociation, the Imperial Irrigation
district, thdos angelesdepar tment of Water and
Power, Pacificgas andekectriccampany, Southern
californiedison company, Sandiegogas & ekctric
campany, and thetransmissionagency ofnorthern
california.
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prompt the need for increased transmission.
In the2009 Strategictransmission Invest-

ment Plan the lePr and Sitingcanmittees

note that the highest priority is to continue
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to support the projects identified in previ-
ous st rategic planshe energycammission
found that these projects met the criteriafor
strategic transmission resources because
they provided statewide benefits currently
planned, these projects would significantly
increase the transmission network’s ability to
reliably connect renewable generatialiito
fornia load centettdiese projects include:

= Imperial Irrigatiatist rict Upgrades

= Sce tehachapi Upgrades (Segment 1 —
antelope-Pardee; Segment 2 antelope-
vincent; Segment 3antelopetehachapi;
and Segments 4-11 — tehachapi renew-
abletransmission Project)

= Sce devers — Paloverde 2 (the entire
californiafizona interconnection, aswel|
as thecalifornia-only variation)

= ladWP tehachapi Upgrade (Bar renidge
renewablet mnsmission Project)

= Pg&e centralcaliforniackan energy
transmission Projecic@etP)

= Sdg&e Sunrise Power link ransmission
Project

= lake ebkinoreadvanced Pumped Storage
Project transmission Por tion

= grenPathnorthcoordinated Projects
= Sce el dorado to lvanpaht ransmission

Project (new project not in previous stra-
tegic plans)

energy and callFornla'ScltiZenS
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the 2009 Strategic transmission Invest-
ment Plarprovides a complete description of
these projects and their current status.

the second priority should be transmis-
sion segments identified in theetl process
as “foundation” and “delivery” segments that
limit environmental impacts by using or ex-
panding existing transmission segments.
together with the first priority projects listed
above, these segments would provide a
strong system to move and deliver electricity
throughoutaliforniaret! has not performed
the thorough planning studies that are re-
quired to move these projects forward toward
permitting approvalthe detailed analysis of
these projects should be conducted through
retl or the newly formedtPg, described in
more detail in the section on transmission and
the economy.

Six conceptual transmission projects meet
these two priority critettey are the “no re-
grets’retl lines that could be buil t within an
existing transmission corridor or by expanding
an existing corridotwo additional projects
(gregg — abha Four andtracy —apha Four)
do not meet these criteria but are needed to
complete a link tmrtherncalifornia load
centers; without these two lines, the renew-
able energy would reach Fresno but not load
centersin the Bagirea™

the third priority should be to continue the
analysis of theetl renewable foundation and
renewable collector lines that require new cor-
ridors and begin the planning work for the pri-
ority renewable areas outsitishachapi, the
Imperialval ley, and eastemiversidecounty.
Public outreach and corridor identification for

174 the eight-second priority conceptual transmission
projects inc lude fiveenewableener gyt ransmission
Initiative {etl) renewable foundation lines (Kramer
— tugo 500 kv, tugo —victorvil le#2 500k devers —
Miratoma #1 and #2 500 kv, gregg —a bbha Four 500
kv, and tracy —apha Four 500 kv 1 &2) and threeret|
renewabledelivery linesdevers—val ley #3 500 i,
testa—newark 230 kv, and tracy — livermore 230 k).
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theretl “no regrets” lines that require new
corridorsshould continue with |aedl fo-

rums, and the transmission planning should

be developed through thec tPg. Which ar-

eas or competitive energy renewable zones

(c reZs) should be given priority should be re-
visited because there are several factors that
will affect the viability of the aredke pro-
posed national monument in the Mojales-

ert area could reduce the size of several of the
creZs. theSolar BIS currently being devel-
oped by the BIMwil | likely identify preferred
solar development areas while removing other
areas from developmenthe californial8 is
completing its first clustered interconnection
studies based on the nevgenerator Intercon-
nection Process. While these studies will only
identify transmission needs for asmall part

of the generation potential of many of the
creZs, the new studies wil | identify some of

the transmission upgrades that are required to
connect proposed generators to the existing
transmission grid, and the extent of these re-
quired upgrades could affect the development
of renewable areasall of these studies wil |

help identify preferred renewable generation
areas forcalifornia and wil | help prioritize the
planning and permitting of future transmission
needs.

transmission and theconomy

Joint transmission projects betweadd and
publicly owned utilities promote economic
efficiency by eliminating potentially redun-
dant facilities, thereby reducing ratepayer
expenses and environmental impacts. With
respect to the issue of overcoming obstacles
to joint transmission projects, 2@8 R
Update recommended that thenergycom-
mission use the2009 IFFR and2009 Strategic
transmission Investment Plarprocesses as
forums to identify and evaluate regulatoryor
policy changes that would reduce both legal
and market obstacles to joint project develop-
ment. toward that end, two joindRr /Siting

energy and callFornla’S cltiZenS
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caommit tee workshops were held in support
of the 2009 Strategic transmission Invest-
ment Planthat vetted the issue of coordinated
statewide transmission planning to meet
california’sPS goals. In the2009 Strategic
transmission Investment Plan the energy
cammission recognizes the formation of the
ctPg and the significant progress ttetPg
appears to be making toward establishing a
coordinated statewide utility transmission
planning process that could lead to jol't |
publicly owned utility projects.

as described by the comments received
under this proceeding by tbéPg, ™ the
purpose of thectPg is to find the best trans-
mission solutions for meetirgglifornia’s en-
vironmental, reliability, economic, and other
policy objectives. Under thdPg, loUs, pub-
licly owned utilities, and ¢hifornialB are
planning towork together to avoid t ransmission
duplication, optimize use of existing rights-of-
way, reduce environmental impacts, and lower
costs for consumersthe ctPg isintended,
along with existing efforts, to fulfil ictiktg
members’ obligations and requirements under
order no. 890 issued by the Federal energy
regulatorycammission (erc). order no.
890 requirements include nine t ransmission
planning principles that address many of the
issues central to an open and inclusive plan-
ning process, including 1) coordination with
customers and neighboring t ransmission pro-
viders; 2) open meetings available to all parties;
3) transparency in methodology, criteria, and
processes; 4) oppor tunities to use customer
data and methodological input; 5) the obliga-
tion to meet specific service requests of trans-
mission customers on a comparable basis;

175 Post-Workshop omments of Joint Par tissomments on
transmission Planning Information and Po Heyions,
May 29, 2009, available at: fhitp://www.energy.
ca.gov/2009_ener gypo Hey/documents/2009-05-04_
workshop/comments/Joint_Par ties Post-Workshop_
comments_052909_tn-51751 pdf].
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6) a clear dispute resolution process; 7) re-
gional coordination; 8) study of economic
effect of congestion and integration of new re-
sources; and 9) aprocess for allocating costs
of new projects.

the energy cammission supports the
plans of thedUs, publicly owned utilities, and
the california I® towork together to avoid
transmission duplication, optimize use of
existing rights-of-way, reduce environmen-
tal impacts, lower costs for consumers, and
develop a process for cost allocation for joint
projects. IfictPg’s consolidated utility ap-
proach is successful, this collaboration could
result in the development of joint transmission
projects necessary for implementing a true

because if F erc mandates a cost al location
method, california could be required to pay
for projects not consistent withdbéifornia
retl effort,californiaPS goals, and carbon
reduction policies.

the Western governors’ association
(Wga) has recently asserted western poli-
cies that urgecongress to guide centralized
regional transmission planning, implemented
through actions and policies of federal agen-
cies such asFerc,BIM, and doe. Its policy
letters explicitly urgengress to require a
regional transmission plan, chosen and ap-
proved by Wja, which could be enforced by
doe and Ferc through mechanisms such as
incentives, federal corridor designatioa;

statewide planning process that reflectsbroad fonal Interestectricitgor ridodesignation,

stakeholder interedf®s.
another high-priority economic issue for

possible siting preemption/backstop authority,
and prescriptive cost allocation under meth-

transmission is the broader cost allocationods specified by the Brc.” the detailed

issue for interstate transmission projects.
the 2007 Strategic transmission Investment
Plandescribed the results of a Rer-funded
study that examined cost al location and cost
recovery procedures in other regions of the

implementation of theyd policy statements
will to asignificant degree depend on what,
if any, legislation is approved lpongress in
2009-10 (or beyond).

another economic issue that is specific to

country for insights that could apply to atheenergycommission’s transmission corri-

california-western region contee study
also identified a number of basic principles

dor designation proceszisliforniedUs’ un-
certainty of cost recovery for land purchased

for developing cost allocation procedures thatwithin an energy coammission-designated

could guide western planners.
currently, thereis a high degree of inter-

est at the federal level in moving toward inter-

connection-wide transmission planning and

corridor for future transmission projébés.
currentérc declaratory order requires that
an [oU obtain a cPcn from thecPUc for a
specific t ransmission project within a desig-

federal intervention in planning, permitting,nated corridor to qualify for cost recovery for

and cost al locatiooongress is considering
legislation that would establish esw F
authority for transmission siting and cost al-
locationthis issue is of concern teoalifornia

176 For more information on ielifornid ransmission
Planningyroup and its role in statewide transmission
planning, see chapters 2 and 4 of the 2008¢rategic
transmission Investment Plan September 2009, cec-
700-2009-011- ctd, available at: [hitp//www.energy.
ca.gov/2009publicationglec -700-2009-011/ cec-700-
2009-011- ¢ td PdF].
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land purchasesthis requirement is a poten-

tial barrier to the successful implementation
of the energy cammission’s transmission
corridor designation progtameliminate
this barrier thelUs need assurance from
Ferc that they will be al lowed to recover in
their electric rates the cost of land purchased

177 Westerngovernorsassociationletter to theHonorable
Jeff Bingaman, May 1, 2009, available at: [ht tp//www.
westgov.org/wga/testim/transmission5-1-09 pdf}.
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figure 13: u.s. domestic nAturAl gAs Production
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within anenergycommission-designated cor-
ridor.the energy commission believes that
Ferc should al low arolU to qualify for cost

Production from conventional natural gas
basins that provided the majority of domes-
tic supply began to decline in the late 1990s

recovery if the land is set aside for one or more and early 2000s, but as natural gas prices

t ransmission projects that may be constructed
1015 years in the future and is within an-
ergycarmmission-designated corridor.

naturadas

have increased, so have exploration and
productionthere have also been advances

in horizontal drilling, a more efficient and
cost-effective method for recovery of domes-
tic unconventional natural gas reserves that
provides the potential for greater gas produc-
tion per well. Finding and development costs

natural gas provides almost one-third of ofa typical vertical well average $1.71 per
the state’s total energy requirements and thousand cubic feet (Mcf), while costsfor a

continues to be a major fuel in california’s
supply por tfolimatural gas is used in elec-
tricity generation, space heating for homes
and commercial buildings, cooking, water
heating, industrial processes, and as a trans-
portation fuel.

naturadas Supplies

california’s supply of natural gas comes from
four areas: in-state production, southwestern
United States, theocky Mountain region, and
canada, with 87 percent of the state's natural
gas coming from out-of-state sourcesfter
nearly a decade of relatively flat or declining
US. natural gas production, domestic pro-
duction in the lower 48 states began rising
in 2006, and by 2008 returned to levels last
seen in 1974 Figure 13)7®

twenty years agogalifornia produced 20
percent of the state’s supply of natural gas,
the Southwest provided nearly 60 percent,
and the rest came fromcanada and other
basins. However, in-state natural gas produc-
tion has been declining over time (Figure 14),
and the downward trend may continue from
the current 825 million cubic feet per day
(MMcf/d) to possibly 700 MMcf/d by 2020.

178 doamestic natural gas production was 21.60 trillion cubic
feet (tcf)in 1974 and 21.40 tof in 2008.
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horizontal wel | average between $1.06/Mcf
and $1.34/Mcf™

natural gas from out-of-state is delivered
intocalifornia using the interstate natural gas
pipeline system. Five interstate pipelines bring
gas tocaliforniaigas transmissionnorth-
west pipeline carrissanadian natural gasi
Paso, transwestern, and Questar’s Southern
trails transport gas from the Southwest; and
theKernriver pipeline system movesr ocky
Mountain production to marketept for
Southerrtrails, each of these pipelines serves
other customers before reachiagifornia.
Figure 15 shows natural gas pipelines and re-
source areas in westemor thamerica.

Interstate pipelines acdlifornia pro-
duction currently have the capacity to supply
california consumers up to 10,230 MMcf/d.
However, because of upst ream demand and
utility mul tiple receiving points, the state can
only rely on receiving 8,315 MMcf/d of supply
from pipelines and native production. Simply
because an interstate pipeline has a cer tain
delivery capacity does not mean that all of
its capacity is available daliforniaeach
pipeline servingcalifornia has firm delivery

179 californi@nrergycommission, Shale-Deposited
Natural Gas: A Review of PotentigMay 2009, cec-
200-2009-005-S d, available at: fhitp://www.energy.
ca.gov/2009publicationglec -200-2009-005/ cec -
200-2009-005-S d PdF].
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contracts not onlyfdifornia customers but
also for customers upst ream froml ifornia.
Because of these upstream commitments, not
all of a pipeline’s capacity is available for de-
livery to thestate.

If demand exceeds reliable supply, utili-
ties and noncore customers wil | still be able
to meet demand up to the pipeline delivery
capacity, but prices would increase dramati-
callytomeet their needs,california utilities
and noncore customers would then have to
purchase natural gas that otherwise would
have been delivered to customers outside of
californiatoattract the supply, they would
have to pay elevated prices that would drive
california prices above current market levels
and cost the state’s consumers an unknown
amount.

once natural gas arrivesdalifornia, it is
distributed by the natural gas utility compa-
nies. the three major utilities —Southeahi-
forniegas company (Sccal gas), Sdg&e, and
Pg&e —collectively serve 98 percent of the
state’s natural gas custometise remaining
2 percent are served by municipal and smal ler
or out-of-state utilities.

the amount of available natural gas stor-
age is also important.§&e’s storage fields
have the ability to cycle small quantities of gas
through the yeathe utility needs most of the

volumes of gas in storage are ext racte!So
gas asser ts that it can maintain up to 2,225
MMcf/d® of gas withdrawals throughout all
levels of storage.

apotential additional source of natural gas
supply is liquefied natural gasing). In the
near future,california could receive natural
gas from arl ng facility locatedaistaazul,
Mexico. the construction of theosta azul
Ing terminal was completed last year and still
awaits the first of its commercial deliveries.
Ing isavailable, but suppliers at the moment
are reluctant to enter the lower-priced Pacific
coast market. When supply does start to flow,
nor th Baja Mexico wil | have first choice to re-
ceive up to 300 MMcf/d to meet itsindustrial
and power plant needany excess in supply
would add tocalifornia’s supply mix. Under
normal conditions, this would lead to price
competition for market share. Howevdng
is a price taker, meaning it does not set the
price; with the reluctance for deliveries to the
Pacific coast, it is unclear what impacbsta
azul will have on supply and price.

another option for new supplies of natural
gas is shale gas®® natural gas accumulates
in three types of formations: limestone, sand-
stone, and shale. Before 1998, limestone and
sandstone formations produced nearly all
domestic supplies of natural gasploration

injection period tofill itsstorage to meet winteand production companies, however, have

demand. B&e has indicated that it may main-
tain a 1,451 MMcf/d withdrawal rate through
thewintemlthough Sealgas has good natu-

ral gas cycling capabilities, the independent,
nonutilityodi and Wil dgoose facilities have
better cycling abilitieach may withdraw
and inject several times throughout the year
and may also hold the same delivery levels as

energy and callFornla’S cltiZenS
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long known about the potential for natural
gas in shale formationghis potential led
the industry to pursue the engineering inno-
vations needed to access these natural gas
resources.

180 2008 CalifomiaGas Report,p. 90, available at: [htip//
www.socalgas.com/regulatory/documents/cgr/2008_

cgr pdfl.

18

put g

californi@nergycommission, Shale-Deposited Natural
Gas: A Review of Potentia/ draft staff paper, May 2009,
cec-200-2009-005-S d, available at: fhttp//www.
energy.ca.gov/2009publicationséc -200-2009-005/
cec-200-2009-005-S d.PdF].
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In the mid-1990s, shale-deposited natural
gas provided about 1 percent of production
in the lower 48 stafé.the development
of three-dimensional and four-dimensional
seismic surveys, improved drilling technolo-
gies, and technological
completion and stimulation has increased the

productivity of wells drilled into shale forma-

tions so that by mid-2008, shale production
represented almost 10 percent of production
from the lower 48 states (Figure 16g
naturalyas Supply association believes that
production from the shales “...could double in
the next 10 years and provide one-quar ter of
the nation’s natural gas suppty.”

naturagas demand

as a state, californiais the second largest
natural gas consumer in the United States,
representing more than 10 percent of national
natural gas consumpti®hcustomersin the
residential and commercial sectors, referred
to as “core” customers, accounted for 29
percent of the state’s natural gas demand in
2008. large consumers such as electricity

accounted for more than 40 percent of natural
gas demand in 2008

Most of the natural gas used in the resi-
dential sector is for space and water heat-
ing. Since 1970, the number of households

innovations in wellin california has almost doubled, which has

increased overall natural gas consumption,
but as a result afalifornia’s building and
appliance efficiency standards, the average
amount of natural gas consumed per house-
hold has dropped more than 36 percent.

In 2009, the energy commission staff
prepared a comprehensive forecast of natural
gas demand by end users (excluding electric-
ity generation) aspart of 2009 HR.'® ta-
ble 6 compares the 2009 natural gas forecast
with the 2007 forecast for selected years.

the 2009 staff forecast is lower in the
near term (2010) because of current eco-
nomic conditions and because actual con-
sumption in 2008, the starting point for the
2009 forecast, was lower than the forecasted
2008 consumption that was used in the 2007
forecast. By 2018, consumption is expec ted
to be about 8 percent lower than in the prior
forecastas the economy recovers, projected

generators and the industrial sector, referred annual growth in natural gas consumption is

to as “noncore” customers, accounted for expected to exceedalifornignergydemand

about 71 percent of demand in the same
year. california remains heavily dependent
on natural gas to generate electricity, which

182 “lower 48”exc ludes laska and Hawaii.

183 naturapasSupplyassociationpews release,
october 8,2008, naturabas fromShalecoulddable
in nexttenyears,” available at: [ht tp//www.ngsa.org/
newslet ter/pdfs/2008%20Press%20e leases/22%20
-%20 natural%2gas%20fr om%20Shal %20t 0%20
daub1e%20w%20g r aphic.pdfl.

184 erergy Informaticadministrationatual Gas Anual
2007, available at: [http:.//www.ela.doe.gov/ipub/oil _gas/
natural_gas/data_publications/natural_gas_annual/

cur rent/pdf/table_002 pdf}.
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2007 forecast growth for 2010-2018.

although the method to estimate energy
efficiency impacts has been refined, the staff
draft forecast uses essential ly the same meth-
ods as ear lier long-termstaff demand fore-
casts.a more detailed discussion of forecast

185 Southerrcaliforniayas ¢ ompany, 2008 Califomia
Gas Report, available at: [http://www.socalgas.com/
regulatory/documents/cgr/2088r .pdf].

186 californi@nergyc ommission, California Energy Demand
2010-2020 Adopted Forecast, december 2009, cec-
200-2009-012- cMF, avaitable at: {ht tp//www energy.
ca.gov/2009publicationglec -200-2009-012/ cec-200-
2009-012- cMFPdF].

134

SB GT&S 0558976


http://www.ngsa.org/
http://www.soca
http://www.energy
http://www.eia.doe.gov/pub/oil_gas/

figure 16: lower 48 shAle nAturAl gAs Production

Wid-Gontis

B Basten s

U Bocky Bountain

Sult Doast

a000

2000

1000

Source: | ippman consul ting, Inc. ‘ . d - bt

tAble 6: stAtewide end-user nAturAl gAs consumPtion

2or

i

a0y

1890-2000
20hh-2008
D0E-2010

2002018

energy and ‘¢allFo
NAtURA | GAS

SB GT&S 0558977



methods and data sources is available in the
Energy Demand Forecast Methods Reporf

energy cammission staff also evaluated
winter peak day natural gas demand trends
and the effect of that demand on pipelines
and natural gas storage, using demand data
from the 2008 Califomia Gas Report *® and
fromutility and pipeline filings made to the
energycammission. Winter demand is driven
primarily by heating requirements in the resi-
dential and commercial sectors, while natu-
ral gasfor electricity generation represents
about 14 percent of winter demandemand
from the industrial sector has very little sea-
sonal variation.

the state is shifting to renewable energy
sources to provide a larger share of the elec-
tricity generated to meetlifornia’s needs.
Unless they are paired with on-site energy
storage technologies, certain renewable gen-
eration technologies are not dispatchable to
follow load and may not be available to meet

loss of renewable generation would be equiva-
lent to an increase of 480 MMcf/d in combined
cycle fuel use. However, peaking units are
less efficient and, depending on the age of the
unit, will use 50 to 100 percent more gas per
megawat t-hour (WWh) than a new combined
cycle unitreplacing renewable generation
with a peaker plant would therefore increase
gas demand by 770 MMcf/d®

naturagas and thesnvironment

the shift to a greater reliance on horizontal,
rather than vertical, wells in shale formations
elevates the issue of potential environmental
impacts.While regulatory agencies and envi-
ronmental groups highlighted these issues in
thepast, in the last 10 years the increased
activities in shale formations brought greater
focus on the potential environmental impacts,
which can occur in any of five areas: sur-

face preparation, drilling and completion,
production and clean-up, transmission and

peak day requirements. Solar thermal and distribution, and consumptias. a result,
photovoltaic generation better match loadheincreased development and production of

than does wind generatiotoensure reliable
service during peak demand periods, natural
gas-fired generation will be needed to meet
peaking requirements, provide load fol lowing
and backup services for the renewable gen-
eration, and provide baseload services.

the type of natural gas unit needed to
supplement renewable generation will affect

natural gas in shale formations has raised four
primary environmental concerns: surface dis-
turbancegHg emissions, other air contami-
nation, and potential leakage of chemicals
into the groundwater.

Surface preparation before drilling any
natural gas well can create environmental
stress in sensitive areashe potential impact

the need for natural gas.While older units have on wildlife habitat and wilderness areas has

heat rates in excess of 10,000 British thermal
units (Btu) per K\h, the newer combined cycle
facilities are more efficient and operate at ap-
proximately 7,500 Btu per KWMa 40 percent

187 californi@nergycommission, Bhergy Demand
Forecast Met hods ReportJune 2005, cec -400-
2005-036, avaitable at: [htip//www.energy.
ca.gov/2005publicationglec -400-2005-036/ cec-
400-2005-036 P dF].

188 2008 CalifomiaGas Report see [htip./fwww socalgas.
com/regulatory/documents/cgr/2008r .pdf}.
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led to moratoriums on natural gas dril ling in
the rocky Mountains and other sensitive ar-
eas of the lower 48 statediil ling operations
can also have significant impacts, and some
states, includingew york and Pennsylvania,
have issued restoration requirement rules.

189 californi@nergycommission, Natual Gas
Infrastructure May 2009, cec-200-2009-
004-8d, available at: [ht tp//www.energy.
ca.gov/2009publicationsfec -200-2009-004/ cec-
200-2009-004-S d PdF].
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Because natural gas is made upmostly
of methane (agHg), smal | amounts of meth-
ane can sometimes leak into the atmosphere
fromwel s, storage tanks, and pipelingse
energy Informatioradminist ration says that
methane emissions from al | sources account
for about 1 percent of total United Sghigs
emissions, but about 9 percent of the “green-
house gas emissions based on global warming
potential'®

the industry is attempting to address
some of the environmental impacts of natu-
ral gas extraction by using smaller rigs that
reduce surface disturbancéhe use of hori-
zontal and directional dril ling al lows produc-
ers greater flexibility about where drilling rigs
are locatell! theshift to horizontal drilling
and away from ver tical drilling can also lessen
surface disturbance by requiring fewer wells
to recover an equivalent amount of resource.

onaper million Btu (MVBtu) basis, total
emissions from natural gas produced from
shale formations differ little from those of
natural gas from conventional sources. How-
ever, the carbon footprint of the horizontal
wellsused to extract shale gas far exceeds
that of a typical vertical well since the dril |-
ing process, the completion process, and the
production stimulation process (hydraulic frac-
turing) require more carbon-based fuels, more
drilling mud, and morewater. Further, running
the required equipment and pumps produces
more emissions.

developing equivalent amounts of natural
gas resources, though, requires two to three
times more vertical wells than horizontal
wells. For example, ext racting 20,000 mil lion
cubic feet of natural gasmay require up to 30
vertical wellsbut only 10 horizontal thel Is.

190 anindicator of the carbon dioxide equivalent.

191 naturapbasSupplyassociation, see [ht tp//www.
naturalgas.orgl
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natural gas industry uses bothwell types to  Pennsylvania has also instituted rules govern-
reach potential natural gas resources located ing the extraction of natural gas fromshale
thousands of feet beneath tearth’s surface, formations, noting that,.”. developing our

but each horizontal well recoversmore naturaknergy resources cannot come at the expense
gas on average than a vertical wasla re- of our environmental resources —our water,
sult, the overal | carbon footprint for theentireour land and our ecosysteffs.in 2008,
development of a shale formation may not dif- inspectors from the statdspartment of

fer from that of an equivalent-sized formation environmental Protection ordered the par tial

developed using ver tical wells. shutdown of two dril ling sites after discover-
there are also environmental issues as- ing violations of state regulatfns.
sociated with the water used in shale gas ex- Investigation into the environmental is-

tractiorthe hydraulic fracturing process used sues raised by natural gas exploration and
toextract natural gas fromshale formations production is an ongoing effort that will con-
uses hundreds of thousands of gallons ofwa-  tinue to be add ressed bgnergycammission

ter treated with chemicals. In the development staff. Shale gas is only the latest addition to

of an entirefield, the amount of water injected aportfolio of natural gas extraction technolo-
into ashale formation could reachinto the hun-gies that thesnergycammission staff moni-

dreds of mil lions of gal | dhs.volume of wa- tors. Staffwill continue to monitor and report
ter used in the development of natural gas fromon developmentsin all forms of natural gas
shale formations raises other environmentalexploration and production.

concerns, including the consumption of large another natural gas supply source with
water quantities and recovered water disposal. potential environmental issued igg, which
although field operators retrieve most of the tends to contain higher-Btu-content hydro-
injected water once the hydraulic fracturing is carbons that have not been processed out, as
completed, a significant quantity of water and is typical ly done with domestically produced
chemicals remain within the formation. natural gas.this can cause increased par-

When development of shale formations ticulate emissions and has raised some heal th
occurs near major population centers,envi-  and environmental concerns about the use of
ronmentalists, with concerns that potentialing.However, there appears to be a growing
leakage of chemicals used in the hydraulic consensus that the carbon footprint ifog,
fracturing process could pose a health and on a life cycle basis, is smaller than that of
safety risk, are calling for stricter regulacoal-fired generatith.
tion. Some states have developed regulatory
requirements for development of shale for-
mations. For examplenew york has issued

regulations that include guidelines for the193 KathleenMginty, Secretary of Pennsylvania’s
depar tment ofnvironmental Protection, speaking at a

depar tment-sponsored summit, June 2008.

use and disposal of water, the protection of
groundwater, and the use of chemitls.

194 erwvironmentatews Service, June 16, 2008.

195 Jamarilto, P, V\giiffin, and H. Mat thew, tomparative

192 depar tment oénvironmentad onservationpew york life-cyc leairemissions of c cal,damestic naturapas,
Statefinal Scope for Draft Supplemental Generic Ing, and Shg fore kc tricgeneration Bwironmental
Ewironmental Impact Statement on the!, Gasad Science and technology2007, vol. 41,no. 17,6290
SolutionMining Regulatory Program, February 2009 and Pace (2009). life cycleassessment ofgreenhouse
available at: fhtip://www.dec.ny.gov/docs/imaterials_ gas emissions fromliquified naturapas andccal Fired
minerals_pdfffinaiscope.pdf]. generation Scenarioassumptions andresults.
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In theenergycammission’s repor Foten- well as improved technologies. Finally, the
tial iImpacts of Climate Change on Califomia’s performance and reliability of the natural gas
Energy Infrastructure and Identification of systemand infrastructure must be improved.
Adaptation Measures staff reported potential
impacts of climate change on the natural gas naturagas andreliability
infrastructure. It appears that sea level rise  california’s dependence on natural gas as an
as a result of climate change wil | have little energy source requires the state to maintain a
impact on natural gas availability sincemost reliable natural gas delivery and storage infra-
of the supply comes from basins located in structureighty-seven percent chlifornia’s
aberta, therockies, and the southwestern natural gas supply is from out-of-state and
United Statesako, potential new sources  delivered by pipelines that extend deep into
of shale gas are located in regions that can-  canada, the rocky Mountains, and the US.
not be affected by rising sea levels. However,  Southwest production areas.
climate change could cause changes in con- california needs adequate delivery pipe-
sumer energy demand based on temperature  lines and utility receiving capacity to ensure the
(for example, increased need for air condition- state has supply to meet its needs at competi-
ing because of warming trends) and could tiveprices.the consequences of inadequate
decrease hydroelectric production because of natural gas infrastructure were particularly
changes to precipitation patterns and snow-  apparent during the 2000-2001 energy crisis.
pack. a major change in consumer demand Interstate pipelines delivering natural gas to
and hydro availability could affect the general californiawere running at or near capacity for
pattern of natural gas withdrawal fromstor- more than a yearthe utilities’ receiving, lo-
age facilities. If utilities cannot keep upwith cal transmission delivery systems, and storage
traditional storage levels, consumers could be operationswere at their limits. Because there

impacted by higher costs. were no supply options availalslaifornia
reducing the environmental footprint incurred natural gas costs that were double

of natural gas use in california should fol- those paid in the years just prior to thecrisis.

low the loading order approach used in the during and after the crisigaliforniain-

state’selectricity system.First and foremost creased its interstate pipeline delivery capac-
is improving residential, commercial, and ity, utilities improved their receiving ability,
industrial energy efficiency, as well as the and theutility and independent storage own-
efficient use of natural gas as a transporta-  ersenhanced their storage operations to meet
tion fuel, to reduce emissions associated with  future high-demand day conditiontbese

consumption of natural gasanexample of improvements have givencalifornia utilities
california’s successful energy efficiency ef- the flexibility to choose supply sources in their
forts are the previously mentioned statistics day-to-day operations, which has forced pro-
that the averagesalifornia home consumed duction areas to compete for a share of the

120 Mcfof natural gas per year 40yearsago, state’snatural gas market.

but today consumes less than 50 Mcf per there are concerns about whether in-
year.thesecond priority is to accelerate the creased natural gas demand for electricity
adoption of clean al ternatives to conventional generation in the Southwest will reduce the
natural gas resources, such asbiogas for both amount of natural gas availablefifornia.
theelectricity and transportation sectors, as along el Paso’s southern pipeline system,
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more than 10,000 MW of natural-gas fired
power plants have been built. If all of these
plants ramp up at the same time to meet elec-
tricity demand, it could affect the ability of
the pipeline to meet the natural gas demand
for those plants, possibly leading to unstable
natural gas supplies fealifornia. Kermiver
pipeline also makes upstream deliveries in
Utah and nevada that effectively reduce its
ability to deliver ful | capacibatibornia.

natural gas storage is an important piece
of california’'s natural gas infrastructure.
Without it, the supply pipelines would have
toincrease in size to meet winter demand,
leaving a huge investment standing idle dur-
ing half of the year. Storage fields are basi-
cally depleted natural gas fields that have had
injection and withdrawal wells al ready dril led
and compression and processing equipment

added to clean up extracted natural gas.

natural gasis withdrawn fromstorage during
periods of high demand, such as in the win-
ter for space heating and in the summer for
power generatiomatural gas is injected into
storage during the spring and fal | when over-
all demand is low, making pipeline capacity
available to bring in additional natural gas to
fill the storage facilities.

california does have potential new sourc-
es of natural gas from an existihgy import
facility in Baja, Mexico, along with pipeline
projects on the horizorthree pipeline proj-
ects should significantly increase the flow of
natural gas to thestate:

= the rubyPipeline project is planning to
deliver natural gas fragmal, Wyoming, to
californiaat a rate of 1.2 bil lion cubic feet
per day (Bef/d).this pipeline is scheduled
to be in service by 2011, and wil | deliver
natural gas to Malénggon.

= theSunstonePipeline plans to deliver 1.2
Bef/d of natural gas frompal, Wyoming
to Stansfieldpregon. this pipeline is
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planned to be on-line in 2011 and could
displace much natural gasamegon, thus
freeing up supplies focalifornia.

theKern river pipeline expansion project
will increase delivery of natural gas from
Wyoming to Southerecalifornia by 0.2
Bcf/d. the expansion of the existing pipe-
line is scheduled to be completed in 2010.

In the 2007 IHR, staff projected that as
much as 20 percent ofmorthamerican natu-
ral gas requirements might be met witing
by 2017. However, United Statdsg imports
in 2008 were significantly lower than the
amounts projected bynergy cammission
staff and others, owing to a range of market
developments, both global and domestic. In
addition, United States and Wesdioast Ing
terminal development appears to be slowing,
and thereis a new sense that theUnited States
may not have to rely brg to make up previ-
ously projected supply deficitee number of
Ing facilities previously proposed fatifor-
nia has been reduced to two, only one of which
has filed applications for building permits.
natural gasis also used in the transporta-
tion sector in abroad range of applications,
including personal vehicles, public transit,
commercial vehicles, and freight movement.
natural gas vehicles may use compressed
natural gas olmg. the number ofcalifornia
on-road, light-duty vehicles powered by natu-
ral gas has increased since 2001 from 3,082
to 24,810 in 2008. While these numbers are
small compared to the total vehicle popula-
tion,
fuels to help meet the stateHg reduction
goalswill require careful evaluation of the im-
pactson the natural gas supply system.

naturagas and theeconomy

Wide and frequent swings in natural gas prices
affect natural gas consumers, producers, and
investors.natural gas price volatility, mea-
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sured as the magnitude and rate of changes in
a commodity price over a given period, affects
the national economy as a larger portion of
gross domestic product is consumed by rising
energy costsas natural gas prices rise, they
can have a negative impact on residential con-
sumers by consuming more of a household’s
discretionary incomeonsumers are also
affected because volatility adds uncer tainty in
the electricity generation industry, which ul ti-
mately affects the price of elect ricdtntility
also makes budgeting and cost management
more difficul t for commercial and industrial
consumers that use significant amounts of
natural gasin their operations. For natural gas
producers, volatility contributes to the boom-
bust cycle of drilling activity, ul timately affect-
ing available natural gas suppliestural gas
price volatility also affects the energy planning
process because the added uncertainty in pre-
dicting market movements affects the ability
to accurately forecast natural gas prices.
during 2008, natural gas spot prices — the
price of natural gas for next-day delivery at a
specific location — traded as high as $13.32
per Mcfand as low as $5.63/Mcf. the large
price fluctuations in 2008 increased the focus
on price volatility and its impacts on natural
gas market par ticipants. Factors that influ-
ence natural gas prices and price volatility
include weather, supply and demand imbal-
ances, infrastructure issues, unreliable data,
regional and global economic conditions,
speculative trading, and market manipulation.
the impacts of natural gas price changes
vary for different consumers. For example,

increasing alternative transportationesidential and small commercial core cus-

tomer demand tends to be somewhat less
affected by price swings. demand by these
customersis largely driven by heating needs
during cold weather, and because core cus-
tomers are often unaware of natural gas price
changes until amonthlybill arrivesin arrears,
thereis little oppor tunity for them to reduce
consumption in response to price changes. In
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addition, the rates that utilities charge these
core customers are stil | subject to oversight
by government agencies and are not subject
to daily price changes.

However, longer term wholesale price
changes do affect the retail rates these cus-
tomers pay when utilities receive approval to
adjust their natural gas tariff rates to reflect
a change in coststhese increased prices
negatively affect core customers, especial ly
low-income households, resulting in more
residential customers that are unable to pay
their monthly bills, increasing the number of
consumers that require assistance through
programs such as thé ow-Income Homeen-
ergyassistance Program.

Industrial, or noncore, consumers of natu-
ral gas tend to be much more sensitive to price
volatilityhese consumers typically purchase
large quantities of natural gas directly from
the market and are immediately affected by
changing prices, making budgeting and cost
management more difficul t. For example, ni-
trogen fer tilizer manufacturers use significant
amounts of natural gas, the cost of which can
account for 90 percent of the total manu-
facturing costs. Price volatility can therefore
have a dramatic impact on their manufactur-
ing operationsako, because indust rial con-
sumers often are large users of natural gas,
significant changes in natural gas prices can
influence many operational decisions. f prices
become too high or areextremely volatile, in-
dustrial users might consider switching to a
different fuel if possible or even shut ting down
their operations.

While price volatility can have material
consequences for the industrial sector, some
large industrial consumers have the ability
o take advantage of hedging oppor tunities
to reduce risklarge users potentially could
purchase and store natural gas when prices
are low, enter into long-term fixed price
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contracts, or use financial instruments like
options to lower the risk and uncertainty of
changing prices.

the electricity generation sector is the
largest consumer of natural gas, both nation-
ally and incaliforni#® so natural gas price
volatility significantly affects this sector and
ultimately the price of electricidyural gas
price volatility leads to increased uncertainty
for both regulated utilities and merchant pow-
er firms about the ongoing costs of operating
natural gas-fired power plants, both existing
and new. Increased uncertainty also heightens
concern regarding investment in new natural
gas-fired plants, which may be seen asmore
risky when compared to other generation
technologies that use coal or renewable fuels.

natural gas producers are also affected
by price volatility, making project evaluation
and investment decisions less cer tain. Price
volatility can trigger concerns by lenders and
investors and increase the cost of capital as
lenders and investors demand greater returns
because of increased uncer tainty. Price vola-
tility also contributes to recurring boom-bust
production cycles and associated operational
problems, such as employee turnover and
expensive star t-up and shutdown costhe
current period of falling natural gas prices
provides a good exampleatural gas produc-
tionis largely a capital intensive venture dur-
ingwell development but has lower marginal
production costs once the well is producing
gas. during periods of low prices, active wel Is
can remain profitable to operate but, in the
longer term, declining prices can lead to re-
duced produc tion when the number of drilling
rigs is reduced in response to sustained lower
prices. Since prices peaked in July 2008,

196 erergy Informatioadministratiomaturapas
consumption byend Use data, available at: fhttp//tonto.
eia.doe.gov/idnav/ng/ng_cons_sum _dcu_nus_a.htm].
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figure 17: henry hub sPot Prices 1996-2008

Source:naturapas intel ligence data

United States drilling rig numbers -dropped United States domestic production capabilities
each week as prices continued to deciffie. because northamerican basins were matur-
Figure 17 shows a period of relatively stable ing and producing less gasthe combination
natural gas prices in the late 1990s, fol lowed of increasing domestic demand and declining
by several periods of large price spikes after ~ domestic production resulted in natural gas
2000. Henry Hub™ spot prices t raded within prices moving higher.
a $2/Mcf to $3/Mcf band throughout the late there have been four major price spikes
1990s and ear |y 2000s, rose to $4/Mcf, and since 2000 that were caused by many of the
surpassed $6/Mcf by the middie of the decade.  physical and financial market factors men-
ore key factor that caused priceincreaseswas tioned earlier in this sec tion. However, each
the growth in domestic demand that exceeded price spike was influenced to different degrees
by the various factors. For example, a severe
coldwinter stormplayed the significant role

197 erergy Informatioadminist ration'aprif 23, 2009, in theFebrua ry 2003 price spike, and back-
Natural Gas Week!ypdate reports that the domestic

dritting rig count is down over 80 percent fromitshigh

to-back hur ricanes played the significant role

in august 2008, reached in response to July 2008 peak in the fall 2005 price spike.the price spikes
prices. of winter 2000-2001 and summer 2008 were
the result of a number of different factors,

198 Henry Hubis located ihouisiana and isnor thamerica’s
main natural gas trading hub and most widely quoted incl Uding market manipu lation and market
natural gas pricing point. it interconnects four intrastate speculation.
and nineinterstate pipelines that can transport enough
natural gas tosatisfy about 3 percent of total United
States demand.
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the flexibility fromhaving extra infrast ruc-
ture, coupled with supplies from lower-priced
production areas, helps shield the state from
the brunt of price volatility. Sincalifornia
ispart of an international natural gas market
that includegsanada, the United States, and
Mexico, a disruption in one area ripples though
the rest of the marketcaliforniais not im-
mune to the ripples, but the ripples are much
smaller now when they reach the state.Prices
of natural gas edlifornia’sborder are among
the lowest in the nation, with current prices
considerably less than the Henry Hub price.

fuels and
transportation

although the fuels and transportation energy
sector is responsible for producing the great-
est volume ofjHg emissions — nearly 40
percent ofcalifornia’s total — the issues
confronting this sector go far beyond climate
change. reducingcalifornia’s dependence on
petroleumin general and foreign crude oil in
particular areequally pressing issueing

so would not only redugidg emissions, but

would also mitigate the effects that global

demand, geopolitical events, crude oil refin-
ing capacity and outages, and petroleum
infrast ructure chal lenges have on fuel prices
and the average cost of production of goods
and services, both of which directly affect the
state’s economy and gross state product.
assembly Bill 32 does not directly address
gHg emissions reduction in the transporta-
tion sector, but legislation at both the state
and federal level doesalifornia’aB 1007
(Pavley,chapter 371, Statutes of 2005),aB
118 (nGfiez, chapter 750, Statutes of 2007),
aB 1493 (Pavley,chapter 200, Statutes of
2002), california’dow carbon Fuel Standard
(IcFS), and the federaénergy Independence
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and Securityct’s revisions to theenewable
Fuel StandardnFS2) set policies and stan-
dards that will ul timately change vehicle and
fuel technologies and accelerate the market
for low carbon fuels well beyond the current
level of demand.

the following section summarizes the
energy cammission’s 2009 transportation
supply and demand forecast. Providing this
data wil | give decision makers a snapshot of
the state’s future fuel demand and supply for
petroleum, aswell as renewable and alterna-
tive fuels and vehicles.this data is impera-
tive to understanding future fuel supply and
infrastructure needs that could have a major
impact on consumer reliability and the envi-
ronment. In pasERs, the energycommis-
sion forecast has only included projections for
petroleum transportation fuels. Fo20b8
EFR cycle, staff expanded the list of trans-
portation fuels to include demand forecasts
fore85 (ablend of 15 percent gasoline and 85
percent ethanol), B20 (a blend of 80 percent
diesel and 20 percent biodiesel), elect ricity,
compressed natural gasng), and Ing,
withmore limited analysis of hydrogen and

propane.

transportatichels
Supply andlemand

In its transportation forecastsendmy
cammission analyzes trends of transporta-
tion demand-related indicators, as well as
demographic and economic variabldse
transpor tation demand forecasts encompass
four primary transportation sectors:

= cammercial and residential light-duty ve-
hicles (under 10,000 pounds)

= Medium- and heavy-duty transit vehicles,
including rail (over 10,000 pounds)
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Medium- and heavy-duty freight vehicles,
including rail
cammercial aviation

each of these sectors is associated with

the forecast period of 20092029, in contrast
with higher projected growth rates for both
population angSP.

the energycaommission’s draft staff re-
port, transportation Energy Forecasts and
Analyses for the 2009 integrated Energy Policy

a distinct forecasting model that estimates Reportcontains more details on these demo-
the demand for that transportation sectorgraphic finding$®

the californiaconventionahiternative Fuel
response Simulator, Freightransit, and
aviation models represent each of the corre-
sponding transportation sectors. Staff used a
range of fuel price cases, aswel | as economic
and demog raphic projections fromdegar t-
ment of FinancedqoF) and Moody’sconomy.
com to cover the forecast period.

demog raphics
demographic growth trends are key indica-
tors of future consumer travel demand. For
the next 20 years,doF forecasts growthin
california’s population of 25 percent, and
Moody’s economy.com forecasts growth in
personal income of 76 percent. Between 2009
and 2030, population is projected to increase
at an annual compound average rate of 1.15
percent, compared with a growth rate of2.94
percent in real personal income over the same
period.these growth rates indicate that travel
demand incaliforniawil |l also likely increase
over the forecast period.

toprovide historical contexialifornia’s
gross state produgSH) increased by 40
percent in real terms from 1998 to 2008--
ing that same period, employment growth was
only 10 percentthe impact of the economic
recession is evident in that bad® and em-
ployment decreased between 2008 and 2009.
the gSPis projected to return to a positive
growth rate by 2010, while total non-farm
employment projections do not begin to exhibit
positive growth until 20MMon-farm employ-
ment is projected to grow by 20 percent during
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fuelsupply andlemand
the recession has had a significant impact on
the state’s transportation sectosumer
demand for gasoline and diesel fuels con-
tinues to decline. Job growth and industrial
production —drivers of air travel —are also
declining, causing the aviation sector to expe-
rienceadropin air traffic. In response to this
and higher fuel prices, the aviation sector has
reduced the number of planes in service and
taken the least efficient aircraft out of service.
In addition, the freight sector (rail and t rucking)
is experiencing a decrease in container move-
ment at the state’s three major marine ports
— los angeles,long Beach, and the Bagrea.
theearly years of theenergy commis-
sion’s transportation fuel demand forecast
show a recovery from the recession. Because
the economic and demographic projections
used in these forecasts indicate a return to
economic and population growth, fuel demand
in the light-duty, medium- and heavy-duty ve-
hicles and aviation sectors tends to resume
historical growth patterns. However, the mix
of fuel typesis projected to change signifi-
cantly as the state transitions from gasoline
and diesel to alternative and renewable fuels.

199 californi@nergycommission, transportation Bergy
Forecasts and Analyses for the 2009 Integrated
BErergy Policy Report august 2009, cec-600-
2009-012-Sd, available at: [ht tp//www energy.
ca.gov/2009publicationslec -600-2009-012/ cec-
600-2009-012-S d PdF].
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figure 18: crude oil suPPly sources for cAliforniA
refineries

ARy

Sourceannual crude oil supply data from tiaifor nisnergycommission’s PetroleumIndust ry Information
reportingact datobase ' - .
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Petroleum

although the state’s 20 crude oil refineries
processed more than 1.8 mil lion bar rels a day
of crude oil in 2008california crude oil pro-
duction continues to decline, despite record
crude oil prices and increased drilling activity
greater than at any point since 1985. Since
1986, california crude oil production declined
by more than 41 percent at an average rate of
3.2 percent per year over the last 10 years and
slowed to an annual average of 2.2 percent
between 2006 and 2008. Figure 18 indicates

the decline incalifornia-sourced oil and the
increasing reliance on marine imports, primar-
ily fromforeign sources, asaska production
also declinesthe state’s refinery capacity is
expanding at a slower rate than that of the
United States and the rest of the wordfth-

ery capacity growth, known as refinery creep,
is relatively low and expected toincrease at
an annual average rate between zero and 0.45
percent per year through 2030.

Increased exploration and dril ling in state
and federal waters could reverse the continu-
ing decline of the state’s crude oil production,
but any significant production of off-shore
oil is at least a decade away. In 2008, the
federal government lifted the moratoriumon
drilling in theutercontinental Shelf off the
coast ofcalifornia. It is uncer tain if off-shore
drilling will proceed because of numerous
environmental and economic concerns.
expanded off-shore exploration and develop-
ment is al lowed to proceed, however, crude oil
production off the coast could increase from
110,000 bar rels per day in 2008, to approxi-
mately 310,000 bar rels per day by 2020, and
480,000 bar rels per day by 203%°

200 US. department ofrergyérergy information
administratioAnnua! Energy out ook 2009 and US.
Energy Security, deputy assistant Secretargffice
of Petroleumeserves, Washingtond.c, February
2009 presentation, data fromslide 6. Pacifiegion is
assumed to include onbalifornia.
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crude oil imports are determined by trends
in consumer demandgalifornia refinery out-
put, and exports of petroleum products to
neighboring states. In 2008¢alifornia refin-
ers impor ted 406 mil lion barrels of crude oil.
differences in crude oil import forecasts result
from contrasting assumptions on the produc-
tion capabilities ofalifornia’s refineries and
the production oilifornia crude oil.

In the staff's low crude oil Import fore-
cast, refinery production capabilities
mained constant over the forecast period, and
california crude oil production declined at a
rate of 2.2 percentheHigh crude oil Import
forecast assumed refinery production capabil-
itiesincreased at a rate of 45 percent ayear
andcalifornia crude oil production declined at
a rate of 3.2 percent.Under théow crude
oil Import forecast, annual crude oil imports
increased by 34 mil lion bar rels between 2008
and 2015, by 55 mil lion barrels by 2020, and
by 91 mil lion bar rels by 2030 (a 22.5 percent
increase compared to 2008). Under the High
cude oil Import projection, annual crude oil
impor ts rose by 70 mil lion barrels between
2008 and 2015, by 113 million barrels by
2020, and by 190 million barrels by 2030
(@47 percent increase compared to 2008). It
should be noted that most crude oil imports
now come from foreign sourceshis means
that even under a low-import case, the state’s

re-

If dependence on imported crude oil would

growduring the forecast period, the changes
in levels of transportation fuel imports are
determined by trends in consumer demand,
california refinery output, and expor ts of pe-
troleumproducts to neighboring statée

staff forecast shows thatlifornia’s gasoline
impor tswould decrease significant ly over the
next 15 years (under the HighPet roleumProd-
uct Impor tase), while imports of diesel and

jet fuel would stil | rise to keep pace with grow-
ing demand for those products. Under dhe
PetroleumProduct Imparase scenario, the
growing imbalances between gasoline and
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figure 19: historic cAliforniA gAsoline And diesel

demAnd

 Source:californi@nergycommission staff-adj

the other transportation fuels are even more

ed Board aiqualization sales data

daily gasoline sales for the first four months

extreme, resulting in a total net decline obf2009were 2.1 percent lower than the same

imports of at least 116,000 bar rels per day
by 2025, whereby california’s gasoline sup-
ply balance would switch froma net import
of over 51,000 bar rels per day in 2008 to a
net export of over 218,000 barrels per day in
2025. the latter outcome is unlikely since re-
finers would adjust operations to decrease the
ratio of gasoline components produced from
each barrel of crude oil processed.

the erergy cammission staff recently

period in 2008, continuing a reduction in de-
mand observed since 2004.daily diesel fuel
sales for the first three months of 2009 were
7.7 percent lower than the same period in
2008, continuing a declining trend since 2007.
recent demand trends for jet fuel (8.9 percent
decline in 2008) are similar to diesel fuel and
reflect the impact of the economic downturn
and higher fuel prices.

Staff expects annual gasoline consump-

analyzed taxable fuel sales data from the tion to decrease over the forecast period,

Board ofequalization to determine consump-
tion trends as shown in Figure 19.
overallgalifornia is experiencing a down-
ward trend in sales for gasoline, diesel, and
jet fuel. For examplealifornia’s average
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largely because of high fuel prices, efficiency
gains, competing fuel technologies, and man-
dated increases of al ternative fuel uséhe
estimate of future gasoline and diesel fuel
demand forcalifornia was the result of two
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figure 20: initiAl cAliforniA gAsoline demAnd
forecAst — no rfs2 Adjustment
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Source:californi@nergyc ommission
distinct stages of analysithe first stepwas led to a gasoline demand peak in 2014 of

to quantify demand levels using in-house 16.40bil lion gallons before fal ling to a 2030
computer models for both traditional fuelslevel of 14.32 bil lion gallons, 4.0 percent be-
(gasoline and diesel fuel) and specific types low 2008 levels (Figure 20).the initial High
of alternative fueldhe second stepwas to PetroleumPricease (1 ow demand) forecast
determine the impact of the federal renew- projects a gasoline demand peak of 15.69 bil-
able fuel mandates (discussed later in this lion gallonsin 2014 before declining to 13.57
section) that will likely result in even higher  billion gallons by 2030, a decrease of 9.0
levels of ethano! and biodiese!l use beyond the percent compared to 2008. Between 2008
levelsinitial ly forecast during the first step of and 2030, staff expects total diesel demand
the analysis. Higher levels of renewable fuels  in california to increase 49.8 percent in the
calculated in the second step of the analysis  initial results of the High Petroleum Price
would result in slightly lower levels of gaso- case (low demand) to 5.14 billion gallons
line and diese! fuel demand for all modeling and 57 4 percent in théowPetroleumPrice

scenarios. case (High demand) to 540 bil lion gallons.
In the initial results of the forecadttw Between 2008 and 2030 staff expects that
PetroleumPricease (High demand), the re- jet fuel demand incalifornia will increase by

covering economy and lower relative prices  62.8 percent to 5.12bil lion gal lons in the High
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figure 21: u.s. ethAnol use And renewAble fuel
stAndArd obligAtions 1993-2022
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Sources:energy Informaticadminist ration, UServironmental Protectimgency, andcaliforni@nergycommission

PetroleumPriczese (low demand)and 82.9
percent to 5.75 bil lion gal lons in|thePe-
troleumPrioease (High demand).

renewableand Al ternatifee!s
Policies mandating increased
fuel use are projected to play a significant
rolein reducing the state’s dependence on
petroleumat the federal level, the current
renewable Fuel StandardF$1) program,
implemented under thenergy Policyact of
2005, amended the clan air act by estab-
lishing the first national renewable fuel stan-
dard.the erergy Independence and Security
act of 2007 made changes to the goals of
rFS1, mandating increased use of ethanol and
biodiesel.these new requirements, known as
the rFS2, establish new specific volume stan-
dards for cel lulosic ethanol, biomass-based
diesel, advanced biofuel, and total renewable
fuel that must be used in transportation fuel
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renewable

each year the rFS2 also includes new defini-
tions and criteria for both renewable fuels and
the feedstocks used to produce them, includ-
ing new gHg thresholds for renewable fuels.
theUS. ePais in the process of a rulemaking,
and the target datefor changes to take effect
isJanuary 1, 20102

Specifical ly, theFS2 will require refiners,
impor ters, and blenders to achieve a minimum
level of renewable fuel use each year either
through biending or purchasingrefiewable
Identificationumber credits from other mar-
ket participants who blend more renewable
fuel than needed for their individual obliga-
tions. For 2009, thealiforniaFS2 obligation
is just over 10 percent and assumes that 11.1

201 United Stateervironmental Protec tagency, see
[ht tp//www epa.govbMS/renewablefues/420f09023.
htm}.
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bil lion gal lons of renewable fuel wil | be blendeccomponent (because of its lower carbon
into gasoline and diesel fuel national ly. Figure intensities), it appears therewil | still be suf-

21 depicts these renewable fuels obligations.

In recent years, the increased use of
ethanol as a transportation fuel has resul ted
in an expanded domestic production capacity,
fluctuating quantities of impor ts, and inven-
torybuild or draws as necessary to balance
out demand.as of June 2009, there was an
estimated 2.2 bil lion gal lons of surplus etha-
nol production capacity in the United States.
this oversupply of domestic ethanol is pri-
marily responsible for the recent climate of
sustained, poor production economics, which
brought about the closure of several national
and al lcalifornia ethanol production opera-
tions. However, this development wil | likely be
temporary as demand for ethanol is forecast
to increase significantly over the next several
years because of theFS2 regulations.

this oversupply of ethanol, along with

ficient domestic supply from biodiesel pro-
duction facilities to meet theFS2 blending
requirements for several years.

Increased output of biodiesel, due to the
blending credit and attractive wholesale pric-
es, has resul ted in increased United States
exports to theuropean UniondgU). in 2008,
United States producers exported nearly 70
percent of their supply to thelU. However,
in July 2009 the €U official ly imposed im-
port duties on United States biodiese! for the
next five years. Because of this ruling, United
Statesexports to tlt) are likely to decline
dramatical ly.

as al ready shown, a projected impact of
the rFS2is that it would increase ethanol
and biodiesel demand inalifornia. Under the
HighPetroleumPricease (1ow demand)for
gasoline, staff forecast total ethano!l demand

relatively low ethanol prices in the Unitedin california to rise from 1.2billion gallonsin

States, has reduced ethanol imports to mod-
est levels. Imports of ethanol play a lesser
role incalifornia’s supply picture, but this
could change because of carbon intensity
requirements, the state’scFS, and the fuel
obligations ofFS2. Specifical lycalifornia
is expected to start importing more ethanol
fromBrazil, as it has lower carbon intensity
relative to Midwest ethanol and wil | meet the
IcFSpolicy requirements.

as for biodiese!l, production has increased
dramatical ly in the United States since 2005

2010 to 2.1 billion gal lons by 2020. Under the
lowPetroleum Pricease (High demand)for
gasoline, staff projects total ethanol demand
in california to rise from 1.2 billion gallons
in 2010 to 2.6 bil lion gal lons by 2020. Staff
also forecast that ethanol demand would ex-
ceed an average of 10 percent by volume in
all gasoline sales between 2012 and 2013.
However, because of various fuel specification
and vehicle warranty limitations, it is unlikely
that the low-level ethanol blend lind&in
forniawould be greater than the current 10

in response to federal legislation that included percent by volume(0), even if the US. ePa

a $1 per gallon blending credit for all biodie-
sel blended with conventional diesel fiad.

of July 2009, there was more than 2.3 bil lion
gal lons of bicdiese! produc tion capacity for

ultimately grants permission for United States

refiners and marketers to blef@lgasoline.
tomeet rFS2 requirements, the availabil -

ity ofe85 at retail siteswill need to increase

all operating United States facilities, alongdramatically to ensure that sufficient volumes

with another 595 million gallons per year of
idle production capacity and another 289 mil-
lion gallons per year of capacity under con-
structioreven though the IcFSwill greatly
increase the use of biodiesel as a blending
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can be sold.this scenario would require
significant increases in both the number of
e85 dispensers and flex-fuel vehicles (S).
For example, assuming a 10 percent ethanol
blending limit, or “blend walé@5 sales in
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california are forecast to rise from 2 mil lion
gallonsin 2010 to 1.3 bil lion gallons in 2020
and 1.6 billion gallons by 2030 under lihe
PetroleumPriamse High gasolinedemand).
e85 consumption required to meet th&S2
is shown in Figure 22; Figure 23 shows the
impact of therFS2 on the finallow gasoline
demand forecast. However, the pace of this
expansion still may not be enough to achieve
compliance because of specific infrastructure
challenges and lack of incentives (see the In-
frast ruc tumdequacy section below for more
details).

as for biodiesel demand, the High Pe-
troleum Pricease (low demand) shows
biodiese! “fair share,” @mlifornia’s share
of mandated biodiese! use proportional toits
share of total United States diese!l use, would
increase from 38 mil lion gallons in 2010 to 57
million gallons by 2030. Under theow Pe-
troleumPricease (High demand), biodiesel
fair share ranges from 37 million gallonsin
2010 to 58 mil lion gal lons by 2030. Based
on these projected volumes;alifornia’s av-
erage biodiesel blending concentration
not expected to be higher than 1.8 percent.
However california’d ¢cFS requirements are
anticipated to increase the level of biodiesel
use to significantly higher levels that have yet
to be ful ly quantified.

infrastructure Adequacy
california needs sufficient fuel infrastructure
to ensure reliable supplies of transpor tation

fuel forcalifornia and neighboring states and
that it build new infrast ructure to ensure that
california can meet its mandated renewable
and al ternative fuel goals.

the fol lowing two sections describe the
most pressing issues and barriers affecting
development of the petroleum and renew-
able and al ternative fuels infrastructures in
california.

Petroleurinfrastructure
the energycormission forecasts that crude
oil importswill continue to increase, requir-
ing expansion of the existing crude oil import
infrastructuréhis infrastructureis critical in
ensuring a continued supply of feedstocks to
enable refiners to operate their facilities and
maintain a reliable supply of fueldakifornia
and neighboring states.

the energy commission forecasts that
the existing crude oil import infrastructure
in Southerncaliforniamust expand to avoid
shortages in supplies for refinery operations.
although progress has been made on develop-

is ing afacility at Pier 400, Berth 408 in thePort

of los angeles, the permitting process tostart
construction has stretched to more than four
years. In fact, Plainsll american, the project
developer, still does not have all of the requi-
site approvals to start construction.

toadd further strain, especial ly in South-
erncalifornia, staff expects the increased im-
portsof crude oil to result in a greater number
of marine vessels arriving imalifornia ports,

fuels for its citizens. Petroleum and al ternative with 46 to 272 additional arrivals per year by

and renewable fuels face significant infra-
structure issues from the wholesale and dis-
tribution level to the end usthe petroleum
infrastructure is strained at marine ports and
throughout the distribution system. In the case

2030. additional storage tank capacity beyond
that already identified as part of the Berth 408
project must be constructed to handle the
incremental imports, and it isunclear where
these can be located given the competition for

of alternative and renewable fuels, much of the land in and around the poak®, the opening
infrastructure that wil | soon be necessary is noof off-shore dril ling alongalifornia’s coast

even inplace. It iscritical that the state expand could require additional infrastructurein the
upon the current petroleum fuel infrastructureway of platforms, interconnecting pipelines,
to ensure a continued supply of transportation crude oil trunk lines, and pump stations. It is
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figure 22: cAliforniA e85 demAnd forecAst 2010-2030
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Source:californienergycommission, transportation Energy Forecasts and Analyses for the 2009 integrated Energy Policy Report
figure 23: revised low demAnd forecAst 2010-2030
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figure 24: kinder morgAn interstAte PiPeline system
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recognized that some near-term offshore dril 1-
ing projects using existing platforms or shore-
based operations would mostly be able to use
existing crude oil distribution infrastructure.
california exports large amounts of
transportation fuels tevada and arizona.
Pipelines that originate ialifornia provide
nearly 100 percent of the transportation fuels
consumed in nevada and approximately 55
percent of fuels consumed iatizona. Kinder
Morgan’s recerdast line pipeline expansion
fromtexas toarizona (see Figure 24) caused
adrop inarizona’s demand focalifornia fuel
exports in 2008, as refiners and marketers
shifted totexas and new Mexico for supply.
IfKinder Morgan does not make additional
expansions to the pipeline distribution sys-
tems, the continued growth of transportation
fuel demand innevada could exceed pipeline
capacity, but not until 202terall, the near-
and long-termforecast periods indicate that
transportation fuel demand growfleiada
and arizona could place additional pressure
on california’s refineries and pet roleum ma-
rineimport infrastructure.

renewableand Al ternatifeeals and
vehiclesnfrastructure

to meet the requirements ofFS2 and

the IcFS, several issues must be resolved
regarding the adequacy of additional biofuel
supplies and the infrastructure needed to
receive and dist ribute increased quantities of
ethanol and biodiesel toalifornia consum-

ers. the primary chal lenges faced by makers
of al ternative fuel vehicles include a lack of
infrastructure in both fuel production and
refueling, the need to develop technologies to
reduce battery costs, the need for standard-
ized testing, and consumer acceptance of
vehicles. Simply stated, the refueling infra-
structure has to bein place when the vehicles
arrive. Moreover, these refueling sites must
meet consumer expectations for access, con-
venience, and fuel quality assurance.
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Flex-fuel vehicles are designed to run with
either gasoline or ablend of up to 85 percent
ethanol e85). as shown in Figure 25, the
number of FRvs registered ircalifornia must
increase from 382,000 vehicles actober
2008 to as many as 2.4 mil lion by 2020 to
provide demand for enoughe85 to be soid
to meet therFS2. However,california’s cur-
rent retail infrastructureis not adequate to
handle an increase ip85 sales. the general
public only has access to about 2685 sta-
tions incalifornia today, so a vast majority of
Frv owners are fueling with regular gasoline.
retail station owners and operators are not
required to make85 available for sale to the
public underFS2.

consumers may continue to buy more
Frvs, but that will have little impact on de-
creasing petroleum consumption or meeting
rFS2 standardsé&B5 is not available at fueling
stationsdepending on the average quantity of
fuel sold by a typica85 dispenser california
could require between 3,200 and 23,3G685
dispensers by 2020 (Figure 26)e85 retail in-
frastructure is expensive.csts for instal ling
a new underground storage tank, dispenser,
and associated piping range between $50,000
and $200,000. Statewide, the85 retail infra-
structure investment costs could be as low as
$192 mil lion, to upward of $4.7 bil lion between
2009 and 2020. Between 2009 and 2030, the

the state’s current retail infrastructure
can handle biodiesel blends at concentrations
of 5percent B5) or lesmn the wholesale and
retail receipt and distribution levels, expanded
use of biofuels (ethano! and biodiesel) can use
the existing network of storage tanks and retail
dispensers with little to no modifications for
low-level blenddQ and B5). However, higher
concent rations of etharefi§) and biodiesel
(B20) would require significant infrastructure
modifications requiring the installation of
thousands of new dispensers and underground
storage tanks. In addition, wholesale dist ribu-
tion terminal operatorswould need to install
additional storage tanks to enable the blending
of biodiese!l at B5 or B20 levels.

the energycammission’s Pler transpor-
tation subject area is pursuing two classes of
research initiatives that may al low the use of
existing fuel infrastructure to reduce the cost
of implementing renewable and alternative
fuels. thefirst classis research into tech-
nologies or methodo!logies such as additives,
blending techniques, and thermal thresholds
for making renewable and alternative fuels
compatible with the existing infrastructure.
Pler isinitiating a solicitation titfesearch
for Biofuels Infrastructupempatibility.”
the second is the development of al ternative
fuels designed for conventional fuel compat-
ibility. Hr is investigating large molecule

€85 dispenser infrast ructure costs could range alternative fuels, such as renewablie diesel

from $251 mil lion to $6.1 bil ldoe.approach
to reduce this anticipated infrastructure cost
is for thecalifornialegislature to consider

or “green gasoline,” which contain mixtures
of complex chemicals and mimic the proper-
ties of conventional fuels. Many are fungible

requiring new building code standards that withstandard petroleum fuetserefore, the
all gasoline-related equipment (undergroundemerging field of large molecule researchand

storage tanks, dispensers, associated piping
and so on) be e85 compatible for construc-

development holds out the potential for biofu-
els that require little or no new infrastructure

tion of any new retail stations or replacement or engine modification and are transparent to

of any gasoline-related equipment beginning
January 1, 2011.this approach would in-
crease the likelihood of success of renewable
fuel penetration policy goals.
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their end users.

campressed natural gas oimg vehicles
run on natural gas and have been in use in
californiafor more than 20 years. In 2008,
there were 24810 light-dutyng vehicles
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figure 25: cAliforniA flex-fuel vehicle low demAnd
forecAst 2010-2030
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figure 26: cAliforniA e85 disPenser forecAst 2010-2030
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figure 27: nAturAl gAs vehicle counts by sPecific
counties, october 2008
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figure 28: cAliforniA trAnsPor tAtion nAturAl gAs
demAnd forecAst
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registered and operatingcatifornia; half
of these vehicles (10,747) were registered to
individual ownerg? this represents a sig-

nificant increase over 2000 totals of 3,082;

the number of cng vehicles is expected to
grow from approximately 17,569 in 2007 to
112,025 by 2020 and 206,071 by 2030.

In 2008, the energy cammission’sPler

however, the light-duty natural gas vehicle vehicle technologies completed ndfairal

population has been relatively flat since 2001.

gas vehiclesresearchroad Map, which iden-

State and local governments accounted for 31 tified initiatives and projects that research,

percent of the ownership of light-dutgng
vehicles with 78 percent of those vehicles
existing in government vehicle fleets of 1,000
vehicles or more. In addition, therewere 9,674
medium- and heavy-duty natural gas vehicles
registered igalifornia in 2008, with 7,144 of
those vehicles beingng-powered buses.

Figure 27 il lustrates natural gas vehicle
counts for specificalifornia counties.

the state had more than 460 natural gas
stations at the beginning of 2009, with more
than one-third of those stations offering public
access™ campressed natural gas refueling
options could be increased through the use
of a refueling appliance located at an owner’s
home®* this refueling process takes on aver-
age anywhere between five to eight hours to
fil 50 milesworth of natural gas and requires

the owner to have access to a natural gas line.

california’s use of natural gas in the trans-
portation sector is forecast to increase sub-
stantial lgs measured in therms, the forecast
shows demand rising from 150.1 million therms
in 2007 to 270.3 mil lion therms by 2030 under
theHigh Petroleum Pricease (High natural
gas demand case) and 222.9 mil lion therms
by 2030 under thel owPetroleumPricease
(low naturalgas demand case, Figure 28).

202 For this discussion, dual fuel compressed natural gas/
gasoline vehic les are considered as compressed natural
gas vehic les in vehic le countall vehic le counts come
via thedepartment of Motaehic les’ database.

203 See [ht tp//www .chgve.orgfwhy-ngvs/fueling-options.
php]-

204 See [ht tp/fwww pge.com/myhome/environment/pge/
¢ leanair/naturalgasvehic les/fueling/].

energy and callFornla'ScltiZenS
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develop, demonstrate, and deploy advanced
fuel-efficient natural gas-powered transpor-
tation technologies and fuel-switching strate-
gies that result in a cost-effective reduction
of petroleum fuel use in the short and long
tern?® thisPler subject area is also com-
pleting a light-duty vehicle research road map
that wil | advance science and technology to
enable al ternative-fueled vehicle deployment.
Initial road map findings have identified near-
term research initiatives to increase vehicle
efficiency. For example, & vehicle tech-
nologieswill target research to develop effi-
ciency feedback systems, which wil | provide
drivers with real-time fuel consumption and
efficiency information to influence driving be-
havior and reduce fuel usehis strategy will
also help with the deployment of al ternative
fuel vehicles. While the technology is largely
developed, there is an opportunity for re-
search to address system optimization to de-
termine the most effec tive interface between
the driver and feedback system.

therewere 14,670 full-electric vehicles
(Fevs) operating ircalifornia in 2008al-
though this is a substantial increase over the
2,905 operating in 2001, it is substantial ly
less than the 23,399 in operation in 2003.
Since 2004, this population has remained
relatively fldhese Fevs are primarily neigh-
borhood electric vehicles and sub-compacts.

205 See [ht tp://www energy.ca.gov/2008publicatioregc -
500-2008-044/ cec-500-2008-044- d PdF].
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Figure 29 shows Fev counts for specific
california countiemccording toc®, the
utility is expecting between 400,000 and 1.6
mil lion electric vehicles by 202¥ Plug-in
hybrid electric vehicles g¢5} combine
the benefits of electric vehicles (that can be
plugged in) and hybrid electric vehicles (that
have an engine) and are scheduled for mass
production asearly as 20the energycam-
mission forecasts the number afv§ and
PHevs to reach nearly 3 mil lion by 2030.

as the electric vehicle population grows,
the recharging system can expand to the
workplace and to public recharging sta-
tions. campatible and consistent standards
will need to be developed for recharging
connectors and other equipment, including
120/240-volt compatibility and smart char-
gers. training of workers to install and ser-
vice recharging equipment needs to increase,
since today’s expertise is limited to a few spe-
cialized technicians connected with electric

Several infrastructure barriers must bevehicle deale® additionally, utilities will
overcome to stimulate greater penetration of need to evaluate and update their dist ribution
electric vehicles into the marketplace. Utilities infrast ructure to accommodate the increased
will have to develop procedures, standardized electricity demand.

equipment, and rates that meet the needs of

california’s use of electricity in the

vehicle users. Initial ly, utilities should probably transportation sector is forecast to increase

focus on in-home recharging. Most consum-
erswould be comfortable with home charging
if time-of-use metering rates and equipment

substantial ly, primarily as a resul t of the an-
ticipated growth in sales of ¥s. as mea-
sured in gWhs, demand is forecast to rise

were available, as recharging could easily from 828 gWhs in 2008 to nearly 10,000

be accomplished in mostly offpeak hours.
consumers could be further motivated if they
were able to receive the carbon credits that
accrued with the use of this energy souf€e.
tohelp overcome infrastructure bar riers,
the governor signed Senate Bil | 626 (Kehoe,
chapter 355, Statutes of 2009) into law on
october 11, 2009.this bil | will modify current
law to require thePUc, in consul tation with
theenergycommission, thearB, utilities, and

gWhs by 2030. asFigure 30 il lustrates, the
surge in transportation electricity use under
theHigh PetroleumPriczese (High ekectric-
itydemandcase) ismainly fromPels and to

a lesser extent ful l-electric vehihesium-

ber of Prbvs isexpected to grow from 32,756

in 2011 to 1,563,632 by 2020 and 2,847,580

by 2030. electricity use for transit is nearly
flat over the forecast peridtle transporta-
tion portion of statewide electricity demand is

themotor vehicle industry, to evaluate policies expected to rise from 0.29 percent in 2008 to

that will help develop an infrastructure suffi-
cient to overcome barriers to the widespread
use of plug-in hybrid and electric vehicles.
the cPUc is required to adopt rules to address
this issue by July 1, 2011.

206 testimony ofr ober tgraham, Southerrcalifornia
edison, at theapril 14, 2009, EPr workshop, avaitable
at: fhtip://www.ener gy.ca.gov/2009_energypo licy/
documents/2009-04-14-15_workshop/2009-04-14_
transcript pdf}.

207 1bid.
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between 1.57 and 1.79 percent in 2020.
there are 400 to 500 hyd rogen-powered

vehicles in the United Stateg™ with about

190 on the road ralifornid® these vehicles

208 1bid.

209 erergy Informatioadministration, see fhttp//
www.ela.doe.gov/oiaf/faeo/other anal ysis/
aeo_2009analysispapers/ephev.himi].

210 See[http/iwww cafcp.org/sites/filesliction%20
Plan%20Fnal .pdf}.
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figure 29: full electric vehicle counts by sPecific
counties, october 2008 .
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figure 30: cAliforniA trAnsPortAtion electricity —
high demAnd forecAst
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use stored hydrogen, which is combined with

in the californiamarket, and th&icenergy

oxygen (from the atmosphere) through an ActionPlarset aggressive goals to accelerate

electrochemical reaction in afuel cell topro-

in-state biofuels productidiese goals help

duce electricity that powers an electric motor.to framecalifornia’s strong support for alter-
this technology is still relatively expensivenativefuels and a concer ted and meaningful

because of high production costs of both fuel
cellsand the hydrogen, yet it isseen as an at-
tractive technology because of its clean emis-
sions capabilities.

While hydrogen has air quality benefits, it
currently has no fuel quality or measurement
standards for consumption and $&hation-

transition away from petroleum fuels and
toward al ternative fuels’ at tendant economic
and environmental benefits.

Meeting the 2022 target in th&tate Al-
temative Fuels Plamvould increase annual
demand for alternative and renewable fuels to
approximately 4 bil lion gal laesching this

al and in-state standards need to be developed goal would require the addition of more than 1

that address fuel quality, testing and cer tifi-
cation methods, and sampling techniques, as
well as the method of retail sale, dispensing
facilities, and even the unit used to measure
asale. Fire regulations address most of the
safety standards in the permitting process.

existing hydrogen stations in the state
cannot sell hydrogen at their pumps because
of the lack of metering systems and dispens-
ing rules approved balifornigdepar tment of
Food andagricul turedepar tment of Weights
and Measures.

transportation and the
environment
currently, high fuel prices and the recession
have reduced consumer demand for gasoline,
thereby benefitting the environmethiese
economic factors are also causing more
citizens to choose transit over vehicle travel.
However, to significantly reduce petroleum
consumption in the longer term and achieve
the state’s climate change targetslifornia
must make large st rides in making renewable
and al ternative fuels available for consumers.
the State Al temative Fuels Pkat targets
for theuse of alternative and renewable fuels

211 testimony of John Moughgaliforniadepar tment of
Food andagricul turejivision ofWeights and Measures,
at theapril 14, 2009, EPr workshop.
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million gallons of new al ternative and renew-
able fuels per day into thealiforniamarket
for the next 13 years.the energy commis-
sion recognizes that introducing these large
volumes of alternative and renewable fuels
carries the risk of encouraging or promoting
environmental ly and social ly destructive pro-
duction practices@ralifornianor themerica,
and throughout theworld.

to gauge the environmental impacts of
various transpor tation fuels eergycom-
mission employs a technique known as a “ful |
fuel cycle assessment” or ia. Since 1989,
theenergycarmission has relied on F&a to
develop policies supporting the use of al terna-
tive transportation fudiise FFca isused to
evaluate and compare the full energy, environ-
mental, and heal th impacts of each step in the
life cycle of a fuel including, but not limited
to, feedstock extraction, transport, and stor-
age; fuel production, distribution, transport,
and storage; and vehicle operation, refueling,
combustion, conversion, and evaporattbe.
energycammission andarB have developed
a common FAca methodology that isused as a
basis for investment decisions in tlkdterna-
tive andrenewable Fuels andehic letechnol-

163

SB GT&S 0559005



figure 31: life-cycle AnAlysis cArbon intensity vAlues
for gAsoline And substitutes
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ogy Programand theFS.2? the focus of this public policy support for various fuel options.

FFca work has been in comparingHg emis- thiseffect isil lustrated in Figure 31.

sions of al ternative and renewable fuel options the nascent nature of this work creates

with those of gasoline and diesel fuels. uncertainty as to the best approach for treat-
the value of FFca is determined by the ing indirect emissions in a policy, program-

under lying data, models, methodologies, and matic, regulatory, or market framework. In
treatment of uncertainties in the development, adopting its initial cFS regulation in 2008,
presentation, and use of resul these areas the arB included indirect land use change
are proving to require additional warkey emissions in determining carbon intensity
area of interest to researchers is the treatmentvalues, but only for biofuel. However, all fuels
of indirect emissions in general and land use  must beevaluated equal he arBwill reas-
change emissions in par ticulathe inclusion sess this aspect of thd cFSin 2010, and the
of indirec tgHg emissions in any FFca can energycommission and thearB are continu-
significantly alter the outcome and potential ingjoint researchinto this topic.

as shown in Figure 31, not al | biofuelsare
created equaldepending on the origin of the
fuel, the feedstock, and the type of energy

212 See [htip/fwww.energy.ca.gov/2007publicationsgc -
600-2007-004/ cec-600-2007-004- rev PdF].
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used in its production, thgHg implications
of a given biofuel on an FEa basis can vary
dramatical Bthanol is currently the dominant
biofue! of choice today and wil | be needed to

waste, and algae are necessary to achieve

deeper gHg emission reductionsdepending
on the feedstock, fuel production process,
blend concentration, and vehicle type, these

achieve federal energy and environmental pol- biodiesel and renewable diesel fuels could

icy mandates and goals. However, traditional

reducegHg emissions by 61 to 94 percent

corn-based ethanol originating from facilities compared to conventional diesel fuel meeting

in the Midwest is estimated byarB to have
full-fuel-cycle assessmergHg emissions

arB's regulations.
Full-electric vehicles andds have nu-

roughly equivalent to gasoline produced atmerousbenefits that make themattractivein

california refineries.

tohelp achieve compliance with theFS,
obligated partieswill need to lower carbon
ethanol. Producing corn-based ethanol
california provides roughly a 16 percent re-
duction ingHg emissions compared to gaso-
line. However, sugarcane-based ethanol (for
example, produced in Brazil and imported to
california) or “second generation” cellulosic
ethanol (for example, using biomass such

as nonfood parts of crops and municipal,

agricultural, and forest wastematerial as a
feedstock)will reducgHg emissions by 79
percent over gasoline.

Similarly, biomass-based diesel
(including biodiese!l and renewable diesel, as
wel | as specific feedstock- and process-based
diesels such as algae-based diesel, biomass-

fuels

addressing carbon reduction and petroleum
dependence. Based on thealifornia average
electricity mixdvs have the potential to re-

in ducegHg emissions by 57 percent; the reduc-

tions fromPelvs wil | be less due to the partial
reliance on an internal combustion engine.
However, several utilities cialifornia rely
on electricity imports from out-of-state coal-
fired plantshis will affect thgHg reduction
potential and needs careful consideration in
formulating broad public policies suppor ting
Fevs and Fevs. Use of substantial numbers
of these vehicles would also provide localized
air quality benefits by reducing criteria pol-
lutant emissions compared to conventional
vehicles.

natural gas vehicles emit 30 to 40 per-
cent lessgHg emissions than gasoline- and

to-diesel, and diesel from thermal depolymer- diesel-powered enginethe environmental

ization of industrial and processing waste) profile of natural gas can be fur ther improved

could be significant contributors to reducing
gHg emissions in californiaof these fuels,

through advancements in biomethane or bio-
gas, which are renewable sources for the

only biodiesel is commercially available inproduction of natural gas. Biomethane can be

california and the United States today.
Biodiese! produced today dalifornia
reducesgHg emissions by 10 to 50 percent
compared to diesel that meetarB’s diesel
fuel regulationghese facilities use recycled
cooking oil (yellow grease) as their lowest-
cost feedstock option, but also use more ex-
pensive and abundant soybean, palm, and a

produced by capturing methane from land-
fills, dairy farms, and wastewater treatment
plants and by anaerobic digestion of organic
matter such as municipal solid wadte

use of biomethane in state-of-the-art natural
gas vehicles has a much g reategHg benefit,
reducing emissions by as much as 97 percent.
california biomethane resource potential is

variety of plant and animal oils. Moving beyond estimated to provide transpor tation fuels for

these oils and into facilities using cel lulose,

energy and callFornla’S cltlZenS
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up to 250,000 vehicles per year from dairy
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operations, representing roughly 1 percent of
the existing population of light-duty vehicles
in the state as ofctober 200&*

natural gasis currently the primary feed-
stock needed for manufac turing hydrogen and
resul ts in a reduction ofHg emissions by
about 56 percent compared to gasolitke
use of electrolysis to produce hydrogen (apro-
cess where hydrogen is separated fromwater)
has the potential of reducingHg emissions
even further. However, this technique depends
on the source of the electricity used for the
process. renewable power has the greatest
potential to reduce the emissions to near zero.
Hydrogen can also be created from biomethane
to further improve itsenvironmental profile.

Propane is produced as a by-product
of refinery operations and is a coproduct in
theextraction of oil and natural gas. Propane
reduces gHg emissions up to 19 percent
compared to gasoline. While not yet available
commercial ly, studies are being conducted
at Mississippi State University and Mas-
sachusetts Institute d&fchnology on the
generation of renewable propamenewable
propane can be derived fromalgae, row crops,
and wood. While thgHg profile of renewable
propane is not known at this time, production

sions. a new more fuel-efficient vehicle may
have to travel tens of thousands of miles to
compensate for the emissions resul ting from
the manufacturing processnbedded carbon
also raises the question of the tens of mil lions
of existing gasoline and diesel vehicles that
will continue to emit carbon as new advanced
vehicles are being introduced into the market-
placeastrategy that would provide incentives
to retrofit segments of the existing fleet with
low-carbon technologies should be examined
froma public policy perspective.

Itis clear thadaliforniawill remain heav-
ily dependent on petroleum, at least in the
near term, asits primary transportation fuel.
therewill be a need for strategies to address
the carbon emissions associated with petro-
leum refiningcalifornia has been conducting
extensive research on carbon capture and
sequestration as agHg mitigation strategy
for industrial sources, including oil refiner-
ies. on october 2, 2009, the doe awarded
$3mil lion imarra funding toc6 resources,
an affiliate of Sheldil company, to conduct a
seven-month scoping study on a project that
will sequester approximately 1 million tonsper
year ofco, streams froma Mar tinezalifor-
nia, refinery and inject it into asaline forma-

requires little additional energy and resultsin tion more than two miles undergroartdhe

aproduct that contains the same energy con-
tent as propane derived frompetroleum.

While considerable work is focused on
understanding the carbon implications of
various fuel options, FEa methodologies do
not typically reflect the notion of “embedded
carbon.” regulatory and market incentive

end of the studyg6 resources will submit a
proposal for the actual project.

transportation anliability

as production frogalifornia’s crude oil fields
continues to decline, and asalifornia’s oil
refineries continue to expand their production

policies encourage the introduction of new capacity, refinerswill turn to impor ting addi-

vehicles to achievgHg emission targetdshe
importance of thisstrategy is clear. However,
the energy and raw material inputs involved in
manufacturing new vehicles caugklg emis-

213 BiomethaneresourcePotentiatal Start, Steven
SokoIsky, &Pr Workshop,aprit 15,2009, stide 6.
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tional volumes from sources outside the state.
Sincea laska crude oil production has declined
at a greater rate thamalifornia production,
refiners must seek substitute crude oil from
foreign sources.thereis concern about the
political stability of oil-producing nations such
as Iraqg and nigeria and its potential impact
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on crude oil availabildffshore dril ling could
increase the domestic supply and helpensure
reliability. However, environmental concerns
with drilling activity in sensitive marine habi-

for biofuels. california currently produces a
total of 83 mil lion gross bone dry tons per year
Bdt/y) of combined biomass waste; this is
projected to increase to 99 mil liodiBy by

tat could prevent or delay new production2020. However, only about 32 mil lidit Biay

these factors, along with an inadequate

marine import infrastructure, could signifi-

cantly impact fuel security and reliability for
california and neighboring states.
Uncertainty regarding future supplies of
crude oil representsan oppor tunity for the
state to move more aggressively in expand-
ing the use of alternative and renewable
fuels. However, these fuels are not without
their own chal lenges. Unless the state takes
concerted steps to grow the al ternative and
renewable fuel industry domestical ly, policy
makers may be faced with similar potential

be accessible as an energy feedstock because
of economic and environmental limitaténs.
the current rate of use of just 5 mil lidt/B,

this is an under-used resource. Stil |, biofuel
producerswill be competing with operators
of biomass-fired power plants and users of
nonenergy bioproducts. [t is imperative to
determine if there wil| be sufficient biomass
waste to meet these growing and competing
demands. Preliminary datasuggest that there
may be sufficient biomass waste in the near
term for competing energy uses, but more
thorough and in-depth analysis is needed for

supply interruptions from an over-relianceboth the biofuels and electricity indust ries.

on foreign sources of fuel and feedstocko
compound the issue, thd cFS could push the
industry to import commercial quantities of

alternatively, purpose-grown crops may
be an important complement to biomass
waste as an energy feedstock. Biodiesel can

lower carbon-intensity fuels, further stressing be derived from oil crops, cel lulosic sources,
california’smarine infrastructure. Increasing and algae.the ethanol industry has been
reliance on foreign sources of renewable fuels looking at sugarcane, sugar beets, sweet sor-
also createsuncertainty as to the true carbon ghum, grain sorghum, and cul | fruitéhese
intensity of the fuel and thereforebringsinto crops also may represent new sources of

question the suitability of the fuel fordhi-
fornia market.

Increasing imports of renewable and al ter-
native fuels will require additional infrastruc-
ture including new off-take terminals, storage
and distribution, and retail siteso, buyers

income in economical ly depressed communi-
ties. If energy crops are used as a biomass
source, additional analysis will be needed
to determine life cycle carbon implications,
including both direct and indirect land use
changes, and to ensure that crops are being

of alternative and renewable fuel vehicles grown in a certifiably sustainable manner us-
must be assured that fuel or recharging sta-  ing best management practices.

tions are available and that they have access
to vehicle par ts, maintenance, and manufac-
turer warranties.

transpor tation and téeonomy
the economic recession has impacted the
as california transitions from conven- transportation industry at almost every level.
tional biofuels to more advanced second atthe consumer level, behavior changes are
generation biofuels, a great emphasiswill be  evident. consumers are reducing vehicle
placed on identifying sustainable feedstocks.  trips and cutting back on personal spending
california’s municipal, agricul tural, and forest in response to higher gasoline prices and the
biomass waste st ream is a massive unused
resource that could be used as a feedstock

recession. In addition, consumers are show-
ing a purchasing trend of smal ler cars, along

energy and callFornla’S cltlZenS
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with more FFvs and hybrids (table 7). this
has resul ted in an overall shift in production
to more fuel efficient vehicles. In difficult
economic times, price and fuel cost are sig-
nificant factors in vehicle choice, suggesting
thatcalifornia consumers are aware of the
tradeoff between these cost factors.
consumers are particularly affected by
fuel price volatilitest year, crude oil prices
rose to over $140 per barrel in July 2008, de-
clined sharply to a level below $3f€cem-
ber, and then steadily climbed again to about
$70 in September 2009. these events led to
volatile gasoline prices, impacting consum-
ersdirectly at the pumptits highest peak,
in June 2008, the US.energy Information
administration reported the average price of
california regular-grade motor gasoline was
$4.48 per gallon. Byecember 2008, the
pricefell to $1.82, before rising again to $3.10
in September 2009.consumers responded
to this price volatility and overal | economic
conditions by reducing gascline consump-
tion; according to Boardegfialization data,
california sales of gasoline fel | by 6.2 percent
from 2004 to 2008.

For the2009 HER transportation fuel
forecast, staff developed high and low crude
oil price forecasts fealifornia transportation
fuels and used these as the basis focalifor-
nia-specific high and low case regular-grade
gasoline and diese! price forecastthe en-
ergycommission’s High Pet roleum Pricmase
starts at $2.90 per gallon for gasoline and
$3.09 for diese! in 2009, jumps to $4.36 and
$4.43, respectively, in 2015, and then contin-
ues to rise to $4.80 and $4.87 by 2030 (al |
pricesare in 2008 dol lars to adjust for infla-
tion).the energycammission low Petroleum
Pricecase price forecastsstart at $2.34 for
gasoline and $2.42 for diesel per gallon in
2009, climb to $3.17 and $3.19, respectively,
in 2015, and then hold constant until 2030. If
theHigh PetroleumPricease forecast holds
true, the state could see more consistent and

energy and callFornla’S cltlZenS
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sustained behavior changes in citizens related
to driving patterns, gasoline demand, and ve-
hicle purchasing decisions.

cheaper fuel sources would be amajor
motivating factor for consumers to choose
alternative fuel vehiclethe al ternative fuel
price forecasts show most of these fuels cost-
ing about the same (or sometimes more) than
gasoline or diesel, but there are considerable
uncer tainties in these projections. Moreover,
other factors, such as the efficiency with
which the vehicle technology uses the energy
in its fuel as well as insurance and mainte-
nance costs, wil | also affect total operating
costs. Finally, the purchase price of many
alternative fuel vehicle types exceeds that of
conventional gasoline vehicles.

the downturn of the economy has greatly
affected the biofuels industayjl seven of
the ethano! production plantsaiifornia
are currently sitting ichéfornia ethanol
producers cite the primary reason for ceas-
ing production as poor market conditions and
the economics of producing ethanoh May
17, Pacificethanol, one of the largaiifornia
ethanol producers, filed fhapter 11 bank-
ruptcy protectiomthano! producersin other
parts of the country, particularly the Midwest,
are feeling strain from the economy, but the
effectsare not as detrimental as those felt in
california. Midwest states support agricul-
ture, corn production, and ethanol plantssi-
mul taneously, arehlifornia may need to take
asimilar rolefor itsethanol industry to sur-
vive. also, companies have ceased construc-
tion on a number of biofue! projects because
of their inability to secure financing. Financial
institutions are not funding unique biofue!l in-
frastructure projects, which al | pose risks.

the california biodiesel plants are also
strugglingthe SN/ rcB prohibition of biodie-
sel in underground storage tanks (which
was rescinded in May 2009) and the reces-
sion created detrimental economic hurdles.
california has nine biodiesel plants with a
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tAble 7: summAry of cAliforniAon-roAd light-duty
vehicles
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combined 2009 theoretical capacity of 63 mil-
lion gallons; these plantswill likely produce
less than 25 mil lion gal | dmslay, six biodie-
sel plantsare idl& the biodiesel industry
has to work doubly hard to re-establishitself
from the rescinded prohibition to store biodie-
sel in underground storage tanks during the
recession.the added uncertainty froamB's
IcFS treatment of indirect emissions fur ther
exacerbates the lack of economic support
for biofuels.

to move high levels of biofuels into
california’s predominantly gasoline market,
incentives may be needed to stimulate in-
state production as well as infrastructure
investments. It is important tdalifornia
efficiently maximize the benefits from federal
grants aswell as assistance with state fund-
ing and assistance resourceshiswill be a
key aspect of leveragingB 118 monies with
federal stimulus funding.

economic barriers to wider-spread pur-
chase of F evs and PHevs include the lack
of commercial ly available models and delays
in delivery, their higher price, and concerns
about their size and rangé&® these percep-
tions of Fevs by potential vehicle purchasers
may be intensified by a lack of familiarity with
the technology and uncertainties over how the
vehicles would be recharged or the expense
of replacing bat teries. Battery cost could be
reduced through mass production of batter-
ies, but thereisstill agreat deal of research,

214 docketcomments by thecalifornia Biodiesaed liance,
February 16, 2009.

215 a recent study completed by tgevernment
accountabilitpffice describes the various challenges
facing increased use of plug-in hybrid electric
vehic les PHevs), as well as elaborating on specific
developments that would be necessary foeisito be
competitivegovernmenbecountabilitpffice, Plug-in
Vehiclesoffer Potential Benefits, buhigh Costs and
imited Information Couldhinder Integration into the
Feceral FleefJune 2009, gao-09-493, available at:
[http:/iwww.gao.gov/new.items/d09493 pdf}.
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development, and demonstration taking place
to improve vehicle range. Improving perfor-
mance is important because as the technology
currently stands, it is not possible to exceed
vehicle range without a lengthy pause to re-
charge the battergverall, theinitial costs of
electric vehiclesys) are higher than for gas-
oline vehicles because of the additional cost of
the battery and home recharging instal lation.

Several different vehicle manufacturers
have produced light-dutgng vehicles, but
currently only theHonda cng is offered
for salein theUnited Stateslack of vehicle
offerings was identified by theéState Al tema-
tive Fuels Plares one of the primary hurdles
to natural gas becoming a major publicly
used transportation fuel telifornid® an-
other barrier is that light-dutpg vehicles
often require more frequent refueling due to
having approximately 25 percent less range
than gasoline or diese! vehicles per one tank
of fuel.and like electric vehicles, natural gas
vehicles are so unfamiliar to the majority of
consumers that they are unable to generate
favorable impressions among many potential
car buyers.

theprice of natural gasfuel canbe attrac-
tive to high-volume purchasers, but vehicle
cost canbeabarrier to more light-, medium-,
and heavy-duty vehicle purchases unless al-
leviated by declining production costs driven
by on-board fuel storage needs or consumer
incentives. the energy carmission’s State
Al temative Fuels Plan— AB 1007 Reporélso
identified several actions that would encour-
age the development of the industry: develop
new utility rate structuresfor home refueling
appliances; stimulate the development of bio-
methane/biogas for use in natural gas vehi-
cles and as a feedstock for hydrogen; improve

216 StateAltemative Fuels Plan—AB 1007 Reporidocket
#06-aFP-1, see [http//www.energy.ca.gov/ab1007/
indexhtmi].

energy and caliFornla'ScitiZenS
FUEIS AND tRANSPoRtAtIoN

on-board storage technology to improve the
range and costs of natural gas vehicles; de-
velop natural gas hybrid electric technology;
and use the gHg emission benefit credits in
investment and business operation plans.

the arra includesmultiple elements to
advance al ternative fuel and vehicle technolo-
gies. For example, Ford received $5.9 bil lion
in loans from the US.doe to help it retool
its plants to produce 13 fuel-efficient models,
including as many as 10,000evs a year be-
ginning in 2011. nissan received $1.6 bil lion
in loans to retool fiéanessee plant to make
evs. In august 2009, FordgM, chrysler, and
others received $2.4 bil lion in federal grants
to encourage the development ofgds and
evs. thegrantsinclude $1.5 bil lion for battery
makers, $500 mil lion for companies develop-
ing electric motors and drive components,
and $400 mil lion to test a recharging system
for electric caréhegrantsarepart of the
federal government’s $787 bil lion economic
stimulus program.

as its population continues to groa)i-
forniamust plan to ensure it has enough fuel
to keep its economic engine running, while
protecting the state’s public health and natu-
ral resourcesiegulations already in place
demand that the state’s energy supply be-
come increasing ly sustainableealifornians
work to cufgHg emissions. Sustainability is
becoming ever more important as the United
States tries to wean itself from constrained
resources like foreign dihe state must
avoid, however, trading one vulnerability for
another, such as becoming dependent on
electric automobile batteries that require rare
lithium from other, perhaps less-than-friendly
countries.the recession makes it increas-
ingly important thaélifornia develop United
States resources and provide United States
jobs in a sustainable way.

171

SB GT&S 0559013


http://www.ene

chaPtEr 3

the future of
cAliforniA’'s
electricAl system

SB GT&S 0559014



california’s numerous energy policy goals
must balance the need to minimize environmental impacts
while maintaining reliability and affordability of electric power.
those goals include increasing the use of preferred resources
(energy efficiency, demand response, renewable energy, com-
bined heat and power, rooftop photovoltaic, and other distrib-
uted renewables), decreasing the use of once-through cooling
technologies in power plants, retiring aging power plants, and
modernizing the state’s system of power linserlaying these
goalsis the statemandate to reduce greenhouse gagfiig)
emissions. Because electricity generation is the second largest
source ofcalifornia’'gHg emissions after transportation, mak-
ing changes in the electricity sector is critical.

thus far, these goals have been only weakly integrated.
to coordinate planning, procurement, and permit ting of power
plantsinto an integrated system, decision makers must recon-
cile priorities, identify tradeoffs, and transformbroadly framed
objectives into concrete measures. Forming a unified vision and
translating that vision into a blueprint of specific goals and ob-
jectives will provide a foundation for in-depth planning for spe-
cific generation and transmission projectdear ly identifying
which generation projects are needed (and which are not) will
ease concerns fromenvironmental advocates that the state has
not fully embraced a future drivergblg emission reductions.
More efficient and coordinated t ransmission planning wil | avoid
contentious, lengthy, and ineffective processes that can delay
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the transmission needed to meet the state’s

emissions. the energycammission also rec-

environmental goals. Further, an integratedommended that thealifornia Public Utilities

process wil | minimize duplication among the
state’s energy agencies and provide comple-
mentary and reinforcing forums for integrat-
ing the various analyses and other efforts
underway at those agencies. “Integration”
in this context refers not only to the state’s
actual generation and dist ribution resources,
but also to the substantial number of policies,
laws, and regulations that govern the system,
aswell as the mul tiple agencies involved in
establishing and executing those mandates.
this chapter is organized in three parts.
the first identifies the major challenges re-
sulting from the effects of the StateWeder
sourcescontrol Board's once-through cooling
mitigation policies on coastal power plants,
the ext reme scarcity of air credits in the South
coastair Basin that is inhibiting development
of replacement power plants, and impacts of
these issues onenergy canmission power
plant licensinghe second section discusses
implementation issues associated with the
preferred resource additions that are a key
element of the vision for a new electricity sys-
tem of the futurethe final part addresses the

institutional coordination chal lenges of getting

all of the affected parties to efficiently study,
plan,and act to steer infrastructure develop-
ment toward a common future vision.

Issuesaffecting
Power Plants

In its 2005 Integrated Energy Policy Report
(2005 IEFR), theenergycammission cal led for
the retirement, replacement, and/or repower-
ing of aging power plantsin the statdese
plants operate at high heat rates when com-
pared with new generation technologies and
result in less efficient use of natural gas and
higher levels of air pollutants, includirg

tHe FUtUre oF callFornila’Selectrical SySteM
ISSLES AFFECtING PoWER PIANLES

canmission €PUc) ensure that long-term
resource procurement explicitly take into
account the retirement, replacement, and/or
repowering of aging power plants—including
those in thd os angeles Basin —with cleaner,
combustion-based technologies that operate
at higher efficiencies. In its 20061 ongterm
Procurement Planl {PP) decision, d.07-12-
052, the cPUc included substantial
ments in determining future investor-owned
utility 8U) needs.

In addition to thispolicy goal, the fol lowing
four external forces continue to exert major
influence over the electricity industry:

retire-

Policies to reduce or eliminate the use of
once-through cooling in power plants.

= thescarcity and high cost of emissions
credits needed for new power plants.

= the need to shift the mix of resources to-
ward demand-side resources and renew-
ables and away from fossil power plants
in response to global climate change
initiatives.

= Multiplejurisdictions responsible for per-
mit ting power plants.

Effects adnce-through
coolingnitigation
Policies

atthe end of 2008, 19 power plants (20,400

MA) in california used once-through cooling
(otc) technologies. In June 2009, the State
Waterresourcescontrol Board (348) pub-
lished a draft policy that establishes closed-
cyclewet cooling towers as the benchmark for
compliance witbtc mitigation requirements.
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the draft policy also proposes a compliance Itis critical to integrate the perspective
schedule based on the suggestion by the of environmental regulators into reliabil-
energycammission, the cPUc, and thecali- ity concerns.the SWrcBmust establish a
fornia Independent Systeroperatordalifor- policy with a fixed deadline to force action
nia [So) on how to address reliability concerns by the plant operatorsand to al low regional
given the proposed timeline ftc mitigation boards to issue permits to existing plantswith
compliancé” the three energy agencies knowledge thaitc mitigation will occur on a
agreed that a fixed-year outer boundmic fixed scheduleat the same time, the energy
mitigation compliance can be established, agenciesstronglybelieve that implementation
provided it al lows for the orderly developmentof an otc mitigation policy for existing gen-
of necessary replacement infrastructureand eratorshas to beintegrated with planning and
can be amended if conditions such as permit-  development of the replacement infrastruc-
ting and construction delays indicate such ture necessary to support system reliability.
change is needed to ensure reliability. In the joint energy agency proposal to the
the proposed compliance schedule for SNrcB, the energy agencies provided esti-
eachotc plant is based on the time required mated operation dates for newinfrastructure.

to create replacement infrastruc tuvdde the energy agencies must review and update
range of circumstances exists within thic these dates periodical ly, which are then re-
fleet.as new facilities become operational, viewed by the S/NcB. Where significant

someotc power plantsare losing their impor- changes have been made, the SAVrcB must

tance for local reliability. For others, the pro- use them as the basis for changing the per-

posed schedule incorporates the construction mits for existingtc plantsthe energy agen-

timeline for replacement infrastructurewhen ciesare committed to working together and

that is already underway. For many power with the SAfcB to achieve this objective, and

plants, substantial analysis of the options, de- SNrcBstaff's draft proposed policy incorpo-

cisions among the energy agencies, and then rates the joint agency proposal.

procurement, permitting, and construction

create long lead times before replacement in- factors Af fectingce-

frast ructure can be operatiotizd complex- throughcoolingreplacement

ities of these analyses differ fromone region  infrastructure

to another, with thlos angelesBasin being Within the broad umbrella of linkibg

the most problematic given severe limitations mitigation to the development of replace-

on the air credits needed for new generation ment infrastructure, the state could propose

development.For this reason, the schedule of many al ternative plans. State agency policies

datesfor replacement infrastructuremay oc- emphasize preferred resource types, includ-

cur further into the future for the existing ing energy efficiency and demand response,

plants located in thes angelesBasin. renewables, and distributed generation.
Including these resources in the analysis will
likely result in aset of proposed replacement

217 californi@nergycommission, california Public plants that do not relystrictly on conventional
Utilitiessommission, andcalifornia Independent fossil power.
Systemoperatortmplementation obnee-through
CoolingMitigation through Bnergy Infrastructure the energy industry’s compliance with
Planning and Procurement, July 2009, cec -200- the californiaair resources Board’sa(B)

2009-013-S d, avaitable at: [http//www.energy.

ca.gov/2009publicationglec -200-2009-013/ cec -200- Climate Cha?ge SCOP g Planregulatlons
2009-013-Sd PdF]. will presumably lead to a lower electricity
tHe FUtUre oF callFornila’Selectrical SySteM
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demand forecast because additional energy
efficiency measures wil | reduce demand, and
rooftop photovoltaig) @hd other distrib-
uted generation resources wil | displace sales
of electricity from the bulk power system to
end users. a lower demand forecast would
require fewer central station generating fa-
cilitieswithin load pockets to satisfy reliabil -
ity criteriacompliance with climate change
regulations presumably also strengthens the
role of renewable power generation, which
encourages more transmission development
to interconnect remote renewable resources,
lessening the need for energy from traditional
fossil generation but simul taneously increas-
ing the need for dispatchable facilities (those
that have the ability to control their output) to
provide reliability servicegcognizing these
likely consequences could lead to changes in
both the mix and capabilities of fossil genera-
tion needed in load pockets, whether from re-
poweredotc plants or from new facilities that
areelectrical ly equivalent.

In addition, air permit ting issues in the
Southcaoast air Quality Managemendist rict
(ScaQMd), discussed in more detail in the
next section, will affect the type of replace-
ment power that could be buithe Superior
caurt decision voiding thecdQMWd’s Priority
reserverulewill result in serious limitations
on power plant development in the Smat
air Basin and nearby areas for some tir&.
ScaQMd’s air quality permitting processes
affect 7,500 megawat ts (M) of existing fos-
sil capacity in thdos angeles local capacity
area of thealifornia I8 and thel os angeles
department of Water and Powkad\{(\P).
new facilities totaling 1,750 MWin capac-
ity have power purchase agreements with

218 naturatesourcesdefense councit, Inc , et al. vs. South
coastair Quality Managemerdistrict, Superiocour t of
the State otaliforniagounty ofl os angeles,case no.
BS 110792
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Southerncaliforniaedison (Sce) but cannot
be licensed because they do not have access
to thePriorityeserve. If this issue remains
unresolved, these facilities will not be avail-
able to reduce the reliability threat from the
proposed limitation on the use adtc. this
would significantly increase the chal lenge of
siting new power plants needed to implement
theotc policy and require solutions that rely
on transmission system upgrades to access
remotely located generation.

the state must also consider local capac-
ity requirements when discussing replace-
ment power the energycammission, cPUc,
and california I® are developing enhanced
local capacity requirements analyses for each
local capacity area, or load pocket, within the
california I8 balancing authority area. Some
areas lack excess capacity and must develop
replacement capacity to meet increases in
peak load or power plant retiremenfers
have surpluses and could therefore tolerate
some retirements. Based on load and resource
assumptions, the local capacity requirement
analyseswil | extend current requirements to
10 years and identify the amount and various
operating characteristics needed to plan for
otc retirement in some load pockets.

the resul ts wil | be used as key inputs for
an otc power plant infrastructure replace-
ment plan that would produce specific reli-
ability designations, or retirement dates for
specific power plants, as determined by the
physical requirementsin the load pocket and
expected timing of replacement infrastructure
development.the plan would identify, for
each region, the required actions for eliminat-
ing reliance upon a power plant or unit using
otc. Most importantly, thisplan would identi-
fy the complete set of infrast ructure additions
that, once operational, would ablowto be
eliminated.

tHe FUtUre oF callFornila’Selectrical SySteM
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recognizing these problems, theegisla-
ture proposed mul tiple bills in its 2009 ses-
sion to addresstc mitigation and restoration
of a functioning air quality credit mechanism
for new power plants in the Soutboast air
Basin. of these, onlyaB 1318 (v. Manuel
Perez chapter 285, Statutes of 2009) and SB
827 Wright, chapter 206, Statutes of 2009)
passed through thdegislature and were
signed by the governorassemblyBill 1318
will require tharB, in consul tation with the
cPUc, the energycammission, thecalifornia
ISo, and the S¥¢cB, to submit a report to the
legislature andovernor evaluating theelec-
tric system reliability needs of the Soadbt
air Basin and recommend strategies to meet
those needs while ensuring compliance with
aB 32, otc mitigation requirements, state
and federal air pollution laws and regulations,
resource adequacy reguirements, and renew-
able and energy efficiency requirements.
assembly Bill 1318 would also authorize issu-
ance of air credits to specific plants satisfy-
ing eligibility criteria. Similarly, SB 827 would
authorize 8aQMd fo issue needed air credits
for a limited number of specific plants meeting
eligbility criteria, but those criteria are differ-
ent than those inaB 1318. thesebillswere
signed into law by tigepvernor oactober 11,
2009, but do not provide a comprehensive so-
lution to the lack of air credits for power plants
in the Souttcoastair Basin.

Planning famce-through
coolingreplacement
infrastructure

the state will have to make significant deci-
sions regarding the planning, procurement
authorization, and permitting of specific
energy infrastructure projects to accomplish
the retrofit, repowering, or retirement of what
amounts tomore than 30 percent of the state’s
power generating capacity fhéed plants
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represent’® all of the 19 generation plants
with otc unitsare located in thealifornia
[So and theladWP control areasf the 16
otfc plantsin thealifornial® control area,
13 are located in transmission-constrained
regions.transmission constraintsalso influ-
ence the need for and options among refit-
ting, repowering, and replacing the tbitee
plants within théadWWP balancing authority.
thus, the cPUc, the california I8, and the
energy cammission have recommended,
rather than follow a fixed compliance sched-
ule, that regions with less need for complex
analyses and more advanced possible solu-
tions reducetc harm more quickly than
regions with more extensive constraints on
implementing solutions.

the proposal submitted to ther88/
encompasses three broad efforts. First, the
agencies would conduct a series of stud-
ies examining the consequences of retiring
individual or clusters of existimgfc power

erences. the arB's aB 32 Climate Change
Scoping Plan incorporates a number of the
broad energy policy initiatives being pursued
by the energy agencies as far back as the
2003 Energy Action Planassessiment of al ter-
native futures that are compatible with these
elements of th€/imate Change Scoping Plan
and system/local reliability requirements can
identify options for reducing reliance upon
fossil generation (either new green field plants
or repowered existing plants) through these
preferred resources or {ransmission system
upgrades. When results are available, they
would beentered into the 2010 or 26RJc
[tPP proceeding for further analysis by the
loUs and consideration by th®Uc, with the
objective of issuing procurement guidance to
loUs to acquire resources, and to thelifor-
nia [So annual transmission planning process
to identify specific t ransmission projects.
Finally, thePJc would approve necessary
power plant additions and t ransmission proj-

plants under a range of alternative futuresects. the energy commission would license

and transmission system configurations to
identify generation and transmission options
for replacing eadhtc facilitythese futures
would encompass increased efforts to reduce
load through demand-side policy initiatives
and al ternative ways in which high renewable
generation could be developed through time.
the energycammission would facilitate a re-
view of the ladWP power plants, which are
outside the jurisdiction of both tbhBUc and
thecalifornia IB.

Second, the agencies would review key
analytic resul ts to determine a strategy that
is compatible with broad energy policy pref-

219 retrofitting or refitting refers to the installationofa
cooling system that complies with the proposedr@ly/
policy repowering entails replacement of the existing
boiler with advanced generation technology — improving
thermal efficiency —and installing a compliant cooling
technologyretirement may, and often does, require
replacement of the foregone capacity with generation at
another location.
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the power plant projects. Staff of the energy
agencies would monitor progress, periodical ly
report to the 388, and as appropriate, rec-
ommend changes.

Some power plant operators suggested
they may retrofit their power plant to satisfy
SNrcB's proposed draft policy. For particular
units, this might make sense, especial ly if the
investments are lower than for repowering and
the expec ted life of the unit makes such in-
vestments cost-effective to ratepayers. Since
aB 32 encourages deployment of renewables
to the extent feasible, retirements are being
delayed, compared to ear BBR recommen-
dations, to synchronize with renewable devel-
opment schedules.the energy commission
first articulated its policy in favor of retiring
aging power plantsin tB805 R and then
modified it to explicitly encompass repowering
in the 2007 HR. therefore, it is appropriate
that thenergycammission modify the policy
here to support limited retrofitting of units to
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those most efficient and useful to integration
of renewables and other system support func-
tions. For the 2020 time horizon and beyond,

Plants being proposed by municipal utilities
were al lowed only enough credits to build proj-
ects to serve their native |odde ScaQMd

the state should still pursue the goal of retiringalso limited the total amount of newelectricity

or repowering these aging facilities.

Emissioncredits for
Power Plants

the second major issue affecting theelectric-
ity sector is the scarcity of emissions credits
for new power plantsew generating capac-
ity development to replace agirgdo power
plants is critical to achieving reduicgd
emissions from more efficient use of natural

generating capacity that could access Priority
reserve credits to no more than 2,700 M.
the ScalMd Priorityreserve rulewas
challenged ihos angeles county Superior
caurt and in July 2008, the court decision
found the air distric€slifornienvironmen-
tal Qualiget €eQa) analysis inadequate and
indicated that a sufficient environmental doc-
ument would require significant new analysis
that the 8alMd believes it cannot reason-
ably provideas a consequence, the 8aQMd
is unable to issue any offsets for power

gas. However, recent court rulings limiting the plants or for any facilities requiring a permit

supply of air emissions credits in theeBMd
present new challenges foalifornia to
achieve its environmental goals while ensur-
ing sufficient generating supplies for system
resource needs and local area reliability.

Southerncalifornia air basins have some
of theworst air quality in the nation, result-
ing in stringent local air quality requirements,
including offset ting new sources of emissions
with reductions in emissions from existing
sources. these offsets, or emission credits,
arein short supply in the®QMd, making it
difficult to license new power plants or repow-
er existing aging plants in Southeshfornia.

In 1990, the S caQMd established a Priority
reserve of emission credits set aside for use
by entities serving a public interest, but did
not explicitly include power generation as an
eligible industry.

In august 2007, the $aQMid amended its
Priorityeserve rules to al low offsets to be
purchased for new power plants licensed by
theenergycormission. the ScaQMd, under
rule 1309.1, limited these power plant credits,
requiring developers to have a one-year power
sales contract and a license froméhergy
cammission to construct their facility before
the S aMd board would release any credits.
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for emissions. the ScaQMd is now working
to modify its regulations to allow permits for
nonpower plant facilities, but has no specific
plans to develop new rules specific to power
plants. Instead, power plant proponents and
ScaMd sponsored legislation in the 2009
session that would over turn the state court
ruling. Staff is conduc ting analyses to iden-
tify the need for resource additions inlilse
angelesBasin under various sets of future
conditions that will allow amore analytically
based debate about means to find the corre-
sponding air credits needed. Initial results of
this effor t were discussed at a September 24
workshop™®

Figure 32 shows the geographic location
of the existingtc power plants impacted and
those currently in teeergycommission li-
censing process affec ted byc@QMd’s prob-
lems issuing air credits to new power plants.

If new gas-fired power plants cannot be
licensed in the [os angeles Basin because

220 erergycommission staff presentation, available
at: fhtip://www.ener gy.ca.gov/2009_energypolicy/
documents/index html#092409].
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figure 32: Power Pl Ants Affected by Air credit
limitAtions in south coAst Air bAsin
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air emission credits from thec®Q\d Prior- .
ity reserve are unavailable and other rules
favorable to power plant development are
disal lowed, system reliability will require con-
tinued and ongoing operation of aging, less
efficient, higher emission power plants to
maintain planning reserve margins between

15 and 17 percent. Most of these are albo
plants, so the SALB's draft policy encourag-

ing replacement by new infrastructurewould =
likely be delayeceventual ly, the shor tage of
emission credits could have a negative impact
on Southerncalifornia’s ability to meet the
california I8 summer peak and local capac-

ity requirements if no new fossil plants can be
buil t and if demand-side prefer red resources
cannot overcome load growth year after year.
local capacity requirements are designed
by the california I8 toensure that thereis
sufficient generation to provide uninterrupted
service during all hours even if a major power
plant or transmission line fails. In 2008, the

los angeles Basin is meeting nearly half of its
electrical load with local generating capacity,
including aging power plants.

impacts on Power Plants
licensed by thenergy

commission

the energy commission has permitting
jurisdiction for all thermal power plantswith =
capacity of 50 MW or greatéhe energy
cammission’s permitting process does not
substitute for the requirements of other enti-
ties, so the difficul ties in acquiring air credits
in the Southcoast air Basin mean that proj-
ects that would normally get a permit from
the energy cammission have been delayed.
three power plants licensed by theenergy
canmission are located in thed os angeles
Basin load pocket and could, if developed,
al low retirement of some of the existing aging
power plants.

Sentinel Units 1 and 2 totaling 800 MWV
nameplat®' completed itsenergycam-
mission review, but depended on Priority
reserve credits and had to await resolu-
tion of this issue. With the passage 0éB
1318, Sentinel is likely to acquire air cred-
its and complete thenergycommission
process.

the owner of the existimdSegundo pow-

er plantyrg energy, secured a license for
repowering of Units 1 and 2 from thks-
ergycammission in 2005 (nameplate ca-
pacity of existing units is 350 MWV, license
was granted for a repowered facility with
nameplate capacity of 630 MW). In June
2007, nrg petitioned to amend its license
so it could shift fromarotc technology
and build a 560-MWV air-cooled facility.
With the change in facility sizenrg did

not have sufficient emission reduction
credits to move forward with construction
of its elSegundo repower project witha
nameplate capacity of 560 MW. Passage

of SB 827 may allow the owners of el
Segundo to make use of $a@Md’s rule
1304 to avoid purchasing air credits if they
decide to retire another of the older units
at thefacility.

Walnutcreek energy center (nameplate
capacity 500 MW) received a permit from
the energycommission in summer 2008

using the S aQMd Priorityeserve cred-

its. the facility iscurrently on hold with
construction tostart in late 2009, pending
resolution of the air credit issues. Walnut
creek is not helped by eitheB 1318 or

S8 827, and a comparablebill, SB 388
(calderon), created to authorize air credits
for it, did not pass thegislature in 2009.
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“nameplate” refers to themanufacturer’s rating for
output of power plant equipment.
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tAble 8: southern cAliforniAedison cAPAcity imPActed
by south coAst Air quAlity mAnAgement district rule
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mArgin results for southern cAliforniA using
high retirements (megAwAtts)
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other power plants currently in the licens-
ing process at thenergycammission could,
if permit ted and brought on-line, al low even
more aging power plant retirement. However,
at this time thereis no clear path forward for
these units.

SB 827, by al lowing use oft3QMd’s rule
1304 exemption for repowering projects, cre-
ates an incentive for repowering in place that
cannot be matched by new greenfield power
plants. It is unclear whether such repowering
will take placéhe plaintiffs in a second law-
suit against ScalMd’s permit ting practices
continue to express concerns about whether
the air credits incdQMd’s internal accounts
are valid (accumulated through shutdowns and
other orphan uses never conver ted intomar-
ketable renewable energy creditst&3Md
asser ts that USPa’s review of itsule 1315
establishes federal satisfaction over itsinter-
nal accounbthers may be ready to test this
belief in federal cour trepowering projects
that satisfy rule 1304’s exemption require-
ments would not increase capacity, so they
may not be under theenergycommission’s
licensing jurisdic tion. Such plants would be
licensed by local authorities, and someplants
have well organized opposition groups that
seek conversion of these sites into other
uses. In sum, whether SB 827’s reopening of
ScaQMd’s rule 1304 for repowering exemp-
tions creates a pathway to assure sufficient
capacity of the right kind and right location of
power plantsisstill very much in doubt.

impacts orspecifiautilities

any substantial delays in the construction of
new fossil fuel facilities proposed in theos
angelesBasin wil | impact the electricity sup-
plies available to meet summer peak loads.
Sce is the major utility in thelos angeles
Basin; however, many municipal utilities are
also located there includimgh\P, Burbank
Water and Powerg endaleWater and Power
(all in thdadWP control area) amshaheim,
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riverside, Pasadena, and other smal ler munic-
ipalsin the californial® control areac®
likely will be the most affec ted by ¢la&¥Id
ruling.the ScalMd ruling threatens 1,757
MW of the capacity that had been expected to
come on-line from 2010 to 2018ble 8).

energy commission staff evaluated the
supply-demand balance in the South of Path
26 region (SP26)?2 the resul ting staff paper
used Southermaliforniedison and other util-
ity assumptions since the?009 BR had not
yet been compiledthe paper computed two
alternative retirement scenarios juxtaposed
against the limited amount of new additions
that could be permit ted given tbe@Vid air
credit limitationan updated analysis using
staff's planning assumptions and planning
reserve margin calculations for the Southern
california region over the next five years was
presented at the September 24 workshop on
ScaQMd air credit issue¥ the resul ts using
thecPUc procurement authorization assump-
tions are shown iteble 9.the Southerrecali-
forniaportion of thelifornia Bcontrol area
has more capacity than necessary to sustain a
15 percent reserve margin through 2011, but
fallsbelow that level in 2012 and getspro-
gressively worsethis increases vul nerability
to situations like unexpected outages, which
the ful | 15 percent planning reserve margin is
designed to address. Fortunately, this assess-
ment is no longer realistic since thei@M,

222 californi@nergycommission, Potential Impacts of the
South Coast Alrqual ity Management District Air Credit
1imitations andonoe- t hrough Cooling Mitigation on
Southem California’s Electricity Systefebruary 2009,
cec-200-2009-002-S d, available at: [ht tp//www.
energy.ca.gov/2009publ icationséc -200-2009-002/
cec-200-2009-002-S d PdF].

223 afurther update using the final demand forecasts
adopted by theenergycommission in this EPr

proceeding has been made to the resultsprovidedin

this chapter, but the demand forecast changes are
sufficientiy small that thereis no material change in the

conc lusions reached.
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in consul tation with the energy agencies, has
delayed the compliance dates fotc power
plantsin thdos angelesBasin to allow time

otc mitigation policies with air credit avail -
ability to support new power plant develop-
ment. In thd os angeles Basin thereisaclear

for replacement infrastructure to be develconflictithis conflict has been shifted out

oped and brought on-line.

By revising theotc retirement assump-
tions to match the schedule proposed by the
energy agencies and accepted by 8B
staffin its drafbtc policy, the deficits rela-
tive to the designed planning margin are elimi-
nated, and there are comfortable surpluses
throughout the five-year periotdble 10
shows these resul tsthe negative impacts of
afast retirement schedule, in light of air credit
limitations on new power plant development,
which the energy agencies were able to get
SNrcB to accommodate, allows timefor the

beyond 2014 — the near-termperiod requir-
ing immediate action — toward the end of the
2010 decade.

the 2009 legislative “solutions” have not
addressed the ful | issue, but have sanctioned
use of air credits at a limited number of specif-
ic power plants already well into the licensing
process.the workshop conducted September
24 revealed strong interest in a comprehen-
sive solution to this issue, rather than a se-
ries of piecemeal at tempts to license specific
power plants. Staff's analytic project ison the
right track and should be continued in con-

air credit issues to be resolved. However, once junction with inputs from other stakeholders.

the ful lotc retirements occur in later years,
the 15 percent planning reserve margin can-
not be satisfied unless additional resources
arebrought on-line.

the ScaMd court ruling has had simi-
lar impacts on publicly owned utilities in the
Southerncalifornia por tion of thealifornia
ISo control arebadWP has three power
plants totaling over 2,000 MW of capacity that
use otc and apparently intends to repower
most of the units in theseplantsin order to
comply with S cBdraftotc policy. In se-
curing air quality permit$adWP has faced
the same chal lenges as other entities within
the $alQMd’s jurisdiction, since its ability
o use ScaQMd’s rule 1304 exemption from
providing air credits for its repowers has been
blocked by the court ruling. SB 827 wouid
apparently repowering exemptions
via rule 1304, so ladWP's strategy obtc
compliance through repowering may no lon-
ger be blocked by air credit limitatiothis
analysis shows the strong interdependencies
of the likely consequences of the SAfcB's

restore
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the reliability study required 88 1318 can

build upon staff’s initial work and perhaps be-
come the basis for broader recognition of the
scale of the probled eventually legislation
isprobably required, but it should provide for
asystematic, even-handed method for deter-
mining which power plants are able to obtain
scarce air credit® while the environment

is protected from excessive criteria pollut-
ant emissions. that other sources in thkos
angeles air shed have to be regulated more
tightly to allow for needed power plant capac-
ity may be the price this region needs to pay to
secure reliable electricity services.

224 aB 1318 (v. Manuel Perezchapter 285, Statutes of
2009), requires theair resources Board, in consultation
with theerergycammission, cPUc, california
Independent Systenpperator, and StateWater
resourcescontrol Board, to complete a reliability study
of the Southcoast air Basin by July 2010.

225 When air credits areprocured frommarket sources, or
aspecial program open to all categories of power plant,
then all power plantspay for themon the basis of the
prospective missions from the facilisxemptions for
repowering and legistative gifts of c redits to specific
power plants tilt away froma level playing field, with the
potential for unintended consequences and suboptimal
outcomes.
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tAble 10: stAff PIAnning AssumPtions And reserve mArgin
results for southern cAliforniA using stAte wAter resources
control boArd once through cooling retirements (megAwAt ts)
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Preferregesource efficiency.” In |ate 2008, tiarB adopted high

add | ’t io ns goals for additional energy efficiency aspart
of itsClimate Change Scoping Plar?®

california has long pursued apath to usemore the 2008 HRUpdate described the re-

environmental ly sensitive technologies to sat- View of the approach of segregating between
committed and uncommitted energy efficiency

and only including what teeergycormis-

isfy consumer energy needsven during the
enthusiasm for markets in the mid- and late-
1990s, public goods charges were established sion cal Is “committed” impacts in the baseline

to ensure that funding for energy efficiency ~ demand forecasthe energycommission did
and renewables would continue to achieve Lhis tocall attention to the need for numerous

goals for these preferred resourths. actions before broad, uncommit ted goals can
energy action Plan process signaled inter- Peachieved —for example, programs have to

agency suppor t for these technologieshe be designed and funded, utilities and other

more recent motivation to mitigate climateProgram administrators have to success-

change accentuates these past efforts. fully implement programs, end users have to
Because the electricity sector represents participate either voluntarily through utility

asignificant source ofgHg emissions, it is programs or involuntarily through mandated
viewed as a source for major emission re- standards, technologies must meet or exceed
ductions to satisfy the stateHg emission the technological development rates assumed
reduction goalscalifornia’s continuing em- in broad projections, and the general scope

phasis on energy efficiency and shifting the and pace of economic devel-opmenj( has to
mix of generating resources from fossil plants C¢Ontinue as assumed when making estimates

to renewable resources will provide the bulk  ©fProgrampotential and participation. Many
things can and do deviate from the expected

when hundreds of thousands, or millions,

of the reductions from the electricity sector.
additional reductionswill come from moving
to more efficient fossil sources like combined ~ ©f énd-use customers have to participate in

heat and powerckP) and state-of-the-art order to generate the savings estimated in
natural gasplants. potential studies and savings goal decisions.

as noted later in this chapter, the degree
uncommit teéne rgyefficien cy to which the high goals established for uncom-
goa Is mitted energy efficiency are achieved inter-
Since the originafnergy Action Plan energy actsstrongly with the goals for renewables.
efficiency has been assigned the highest prior- ~ Simply said, the amount of renewable energy
ity among al| preferred resources. FFBs required under a 33 percent by 202@new-
and now the rB Climate Change Scoping Plan ables Portfolio StandarBS) formula is
hold out high aspirations for additional energy N€arly 50 percent higher without the impacts
efficiency impacts beyond those included in of additional efficiencgssuming renewables
the baseline demand forecaghe 2007 EFFR are pursued in a reasonably logical manner of

called for “achieving al | cost effective energy ©@Siest, cheapest first, the success of energy
efficiency aspirations determines whether the

226 californiair resources BoardC/imate Change Scoping
Plan december 2008, avaifable at: [ht tp/fwww.arb.
ca.gov/ce/scopingptan/document/scopingptandocument.
htm].
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state has to construct the difficul t and more
expensive subset of renewable potential.
thus, the success of achieving the 33 per-
cent renewables goal by 2020 may depend on
whether energy efficiency goals are achieved.
chapter 2 described the efforts thah-
ergycommission staff is pursuing to develop
estimates of the incremental impacts of three
scenarios of uncommit ted energy efficiency
programinitiatives derived fraBJc d.08-
07-047. the cPUc wishes to use these esti-
mates in its for thcomingtPP proceeding as
adjustments to the baseline demand forecast.
the cPUc intends to require thék to evalu-
ate the alternative futures implied by these
three “managed” demand forecasts (baseline
less incremental, uncommit ted impacts) when
conducting its por tfolio analysesamining
three al ternative futures is highly commend-
able, but these three do not reflect the full

as theenergycammission staff develops
a capability to project incremental impacts of
a less highly structured set of energy efficien-
cy proposals, these other elements of uncer-
tainty should be addressed in the method and
assumptions used in making the projections.

onSeptember 24, 2009, thecPUc unani-
mously adopted a $3.1 billion, three-year
Strategic Plan fenergyefficiency, to be ad-
ministered by the state’sUs. Implementing
theplan will avoid the need for three addition-
al 500-MW power plants. It will also create
between 15,000 and 18,000 new jobs, launch
the nation’s largest home retrofit program,
and provide $175 mil lion to launghfornia’s
Big Boldenergyefficiency Strategies for zero
net energy homes and commercial buildings.
the plan was dedicated tcenergycommis-
sionerarthur rosenfeld in recognition of his
contributions to the field of energy efficiency.

range of uncertainty about the incrementalduring 2010, the trienniaéB 2021 ( levine,

impacts of uncommitted energy efficiency.
the three scenarios established by tie®Uc

chapter 734, Statutes of 2006) process of
establishing long-termenergy efficiency goals

reflect differences in thebreadth of programs for each utility will be revisitedthis effort

that are imagined to unfold through time via

provides another oppor tunity for mergy

funding for utility programs, number and commission andcPUc to work collaboratively
strength of ratchets in building standards, in setting goals that can reduce forecast loads
federal appliance mandates, and pursuit of inways that are achievable and cost effective.

net zero building desigrihere are numerous
other sources of uncertainty about incremen-
tal impacts that the staff's analytic effort is
not examiningamong these are:

= Willingness of customers to participate in
voluntary programs.

= theextent to which high efficiency build-
ings, appliances, and production pro-
cesses encourage high levels of use thus
“taking back” some portion of engineering
estimates of savings.

the energycammission collaborateswith
california’s publicly owned utilities to promote
cost-effective energy efficiency activities
required by aB 2021, each year the publicly
owned utilities report their efficiency expen-
ditures and energy savings to éhergy
cammission, which evaluates progress. In
addition, every three years, publicly owned
identify all potentially achievable
cost-effective electricity energy savings and

utilities

establish annual targets for energy efficiency
savings and demand reduction for the next
10-year period.coordinating with thePUc

for the bUs and the publicly owned utilities,

= Measures of technological performance the energy cammission develops statewide

through time.
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energy efficiency potential estimates and the-meter distributed generation — reduces

adopts targets faalifornia’'sdUs and pub- the renewable requiremerds shown in Fig-
licly owned utilities. ure 33, assumptions about the resource mix

of future renewable additions varies widely,
renewables Portfolio and no studies have examined a scenario that
standardgoals would maximize the use of baseload biomass
amajor issue in implementing climate change  and geothermal resources rather than variable
policy is how to meet theéPS goal of 33 per- wind and solar technolodg®s.
cent renewable energy by 2020, given the recent estimates of the 2020 renewable
challenges of integrating such large amounts energy net short vary from 45,000 gigawat t
of renewable energy into the syst&While hours ¢Whs) to almost 75,00@Whs, de-
some renewable resources like geothermal pending on forecasted electricity demand
and biomass can operate much like conven- along with the amount of expected energy

tional baseload power plants, intermittent andefficiency, cHP, rooftop solar, and existing
remotely located renewable generation pres- renewablesincluded in the analysis. Since the
ents new challenges for matching the power  rPS target isbased on retail sales of electric-
produced with consumer demands. Intermit- ity estimates of the renewable net short will
tency of produc tion means that capacity is change over time as forecasts of electricity
derated from nameplate values aspart of the demand change. Similar ly, meeting the state’s
resource adequacy process, and it alsomeans targetsfor energy efficienclyi®, and rooftop
that dispatchable resources are required to  solar will affect the amount of renewableen-
ramp up or down to match the characteristic ergy ultimately needed.
daily patterns and sudden changes in electric- needed additionswil | also depend on how
ity production fromwind and solar resources. much renewable power is al ready flowing into
Integrating higher levels of renewables into  the system.estimates of existing renewable
the electricity systemmust also be integrated generation vary from 27,000 to 37,@0hs,
with other state policies to reduce the nega-  depending on the vintage of the estimate, the
tive impacts of otc, reduce waste through amount of out-of-state renewable generation
energy efficiency and combined heat and attributed to publicly owned utilities, and the
power, modernize the transmission and distri- amount of unclaimed renewables (renewable
bution grids, and use electricity as an al terna- generation not claimed as eligible forP8je
tive transportation fuel.

aprimary question is the amount of added
renewable energy needed to meet thePS
goal, referred to as the renewable “net short.”
this is an issue because the existingPS
law focuses on renewables as a percentage
of retail sales.anything that reduces retail
sales — energy efficiency program savings,
rooftop solavPand other customer-side-of-

228 the erergycommission study and presentations of
thelcF International study are available at: {htip/
www.energy.ca.gov/2009_energypolicy/documents/
index htmi#062909), thecalifornia Public Utilities

227 thechallenges of accomplishing this integration are commission study, under lying cafculator, and suppor ting
very similar whether the details of theprogramare white papers are available at: [nttp//www.cpuc.ca.gov/
defined by statute or by regulation. FUc/energytenewables/hot/33implementation htm].
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that is included in the estima®® the wide

renewable integrationtc units may need

variation between estimates illustrates theto be replaced within the same local capac-

need for common assumptions and counting
conventionsso that the public can be confi-

ity area, elsewhere on the grid, or not at all.
replacement plants could be combustion

dent in both the targets and reported progress.turbines with relatively few hours of opera-

Implementing theotc mitigation policies
discussed earlier in the chapter wil | affect the
integration of renewables because it is un-
clear what characteristics replacement power
wil | have and therefore how it could support

229 the studies discussed at the June 29, 2009, &Pr
workshop used the2007 Net System Power Reportas
the basis for their estimates of existing renewables, but
varied in the way the data from the report was usdee
california Public Utilitie®mmission had the lowest
estimate of existingenewables Por tfolio Standard
renewable; thdenewable Energy transmission Initiative
Phase 1B Reporthad the highest estimate.
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tion or new, efficient combined cycle plants
that would operate more hours per year than
theplants they replace. In addition, the strict
regulation of criteria air pollutants in the
Southcoastair Basin wil | restrict the amount
of in-basin replacement power, increasing the
amount of generation needed from outside the
area.the amount of energy imported to meet
load in the Soutboastair Basin could be re-
duced with increased amounts of wholesale
distribution-level renewables, al though some
amount of gas-fired generation or other types
of “spinning reserves” may stil | be needed to
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al low transmission lines to continue to bring ingas, both in its function as the siting agency

electricity from outside the area.

for thermal units over 50 MW\s and as part of

expiring coal contracts will also affectitsintegrated resource planning infrastructure

california’s systemmix and the operational
attributes replacement plants wil |l neesl
contributed about 56,00@Whs of energy in
2008, with more than 11,000gWWhs of coal -

for generation, transmission, storage, and
pipelines. natural gas generation has many
features that complemment rather than com-
pete with variable resources such as wind

fired generation provided through contractsandsolar and is thereforepart of the suite of

that wil | expire by 20289.
reserve margins are also an issum

options to help create a low carbon system.
What type of natural gas facilities might

ensure system reliability, utilities are required be added and when they are needed is com-

to have a minimum planning reserve margin
of 15 to 17 percent.reserve margins cover
uncertainties in load forecasting, forced and

plicated. [fhigh levels of energy efficiency are
achieved, less overall energy wil | be needed,
though capacity requirements may still be

planned outages, largest single contingen- hefty. If combined heat and power units are
cies and other operational problems. Plan-built instead of central station gas generation,
nerswant enough reserves on hand to handle different systemat tributeswil | be affected.

contingencies, but do not want so much ex-

Finally, policies other than supporting incre-

tra capacity that ratepayers end up paying mental renewables are affecting the type and

for unused generating units or transmission
lines. Because resources like wind and solar

timing of new natural gas-fired unitshese
include reducing use oftc at existing plants,

may produce a large amount of energy at meeting local area capacity requirements, and

times other than system peak, conventional
resources, technology improvement in power
plants, or storage may be needed to provide
the necessary reserves.

naturagas Plants

In designing a future low carbon electricity
system, questions have been raised regard-
ing why new natural gas units are needed, if
they are needed in specific locales, if they are
ahelp or ahindrance to the development of

abiding by the criteria pollutant limitsin the
ScaQMd.

as part of the multi-agency efforts to
understand the impacts of integrating higher
levels of renewables into the gmergy
cammission staff analyzed the potential im-
pacts on natural gas use and generatiéh.
the study used a reference case that did not
include thea rB Climate Change Scoping Plan
policies and only assumed that the 20 percent
rPS goal was met by 2012 statewide. Staff

other preferred resources, and general ly what developed two “bookend” cases that included
role natural gas will play in the transformed theClimate Change Scoping Plarpolicies and

electricity resource mike energyconmmis-
sion chose to investigate the role of natural

230 total utility out-of-state coal generation comesfrom
the 2007 self-repor ted ¢ laims from the utilities for
the Power SourcélisclosureProgranhos angeles
depar tment of Water and Power ¢ laimed around 10,000
gWhs of impor ted coal generation fromrbeajo
plant, angaliforniadepar tment of Watearesources
contracts around 1,3@0hs of coal generation from
reid gardner.
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meeting the 33 percentPS target by 2020.
the two bookend cases included a high solar
and a high wind case. Including the demand-

231 californi@nergycommission, Impact of Assembly
Bil 1 32 Scoping PlanElectricity Resource Goals on
New Natural Gas-Fired Generation, June 2009, cec-
200-2009-011, available at: fhttp//www.energy.
ca.gov/2009publicationglec -200-2009-011/ cec -200-
2009-011.PdF].
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reducing policies from t@&mate Change dustrial or commercial facilities for cid®
Scoping Planand reducing the amount of  theamount of natural gas units added did not
incremental renewables required to reach change between the base case and the two
33 percent of retail sales added only 45,000  bookend cases. this suggests that thecHP
gWhs of incremental renewables compared additions and those used foic policies
to the 75,000gWWhs added in studies that did provided enough gas flexibility so that more
not include th&/imate Change Scoping Plan unitswere not needed even in themoreinter-
measures. mittent wind cases. But the capacity factors
the study found that the potential impacts for generic additions antt replacement
of adding large amounts of intermittent renew- combined cycles, which start out at normal
ables on natural gas-fired generation were af- baseload levels, drop much lower by 2020 in
fected by two programs that had significant the two bookend cases, making the long-run
direct impacts on natural gas use and the cost-effectiveness of these combined cycles
type of plants to be buitthe Climate Change questionable.this suggests that the sample
Scoping Plaris energy savings targets trans- compliance path used in this study was not

lated into an incremental 4,700 MWV afHP optimal if the large amount oFP baseload

in the staff's model. By 2020;HP consumed is added. Baseload energy from “must take”
20 percent of atlalifornia’s natural gasused  cHP resources reduces the need for energy
for power generatiothis amount ofcHP re- from combined cycle merchant plants, thus

duced electricity sales to end-use customers  shifting theminto a load following pattern of
but did not create aproportional reduction in operations, which may not justify the incre-
natural gas use. It also added a large amount mental cost of combined cycle versus simple

of baseload generation to Southealifornia, cycle combustion turbineshus, a key find-
where 60 percent of potential host sites for ing of the study is that none of these policies
largeHP are located. should be assessed in isolationo test these

otc policies also affected the poten- conclusions, additional model runs could be
tial impacts of intermittent renewables indone that lower the amount of must-thie

the model because much of the generation and switch some of thetc combined cycles
needing retrofit or replacement serves local to combustion turbinég.

functions that continue to be suppor ted by For electricity generation, the Western
generation located in local reliabilityadreas. ekctricitycoordinatingouncil (\écc) sys-

the 15,069 MW of existingotc units, 964 MWV temwide amount of natural gas did decrease

were retained, 1,450 MW have recently been by 15 percent in both of the bookend cases.
repowered, and 7,758 MWW were replaced with  However, the reductions were not dist ributed
new, efficient units. By 2020, depending on evenly, with at least 70 percent of the gas

the case, between 11 and 23 percent of natu-  reductions occurring out of state. In-state
ral gas-fired generation galiforniais from gas-fired generation decreased by 10 percent
power plants associated with tietc issue. in the high wind case and 13 percent in the
oncecHP targets andtc replacementswere
made, only a few new natural gas plants had
to be added to meet local capacity and energy

232 Subsequent to the June 29, 2009, ePr workshop,
technical staff of the agencies par ticipating in the

needs. those were in the Sacramento Munici- california Independent Systeoperator 33 percent

pa| Util ityjist rictfurlocklr rigaticdist rict, renewable integration study developed and agreed to
. . assess a combination of renewable development and

and Imperialval ley control areas, which have e

demand-side policy initiatives to better understand the
nootc and limited numbers of large host in- interactions between these policies.
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highsolar case. In contrast, out-of-state gas-
fired generation dropped 21 and 20 percent,
respectivelythis suggests that out-of-state
natural gas is themarginal resource and that
in-state gasis used for local reliability or an-
cillary services.

the study also found that a resource mix
with a high propor tion of wind required more

tAble 11: cAliforniA use in-state natural gas generation than the high
of nAturAl gAs in Power solar case. In addition, more impacts were
PlAnts in billion cubic seen in Southerncalifornia than imorthern
feet Per dAy (bcf/d) california. While wind is distributed across

thestate, solar resources are almost com-
pletely concentrated in Souttelifornia.

otc unitsand potentiatHPsites are also
concentrated in the southern part of the state.
this indicates that there may be more system
impacts and potential systemstressorsin the
southern transmission grid.

While gas used for serving retail load
dropped, total gas use increased.table 11
shows, between 2012 and 2020, total natural
gas consumption rose slightly in all cases.
theincreases in the high wind and high solar

cases were more modest, but still increased
as large amounts oHP fueled by natural gas

ion, eleetricitmnalysisoffice

were added to the systemthose increases
were less in the high solar case than in the
high wind case when compared to the refer-
ence case.

In contrast to 8mergycammission staff
study, a recent study lofisuggested that 33
percent renewables could lead to an increase
of 3,000 MW of gas-fired capacity between
2009 and 2020, but a net decrease of 11,000
gWhs of in-state gas-fired generatidie
different result in the two studies was the re-
sul t of different modeling assumptions; for ex-
ample, theenergycammission study inciuded
local reserve and area reliability requirements,
including publicly owned utility reserve re-
quirements for new gas-fired capacity needed
to modernize theotc fleet. In addition, the

tHe FUtUre oF callFornila’Selectrical SySteM
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energy commission study included 32,000
gWhs of gas-fired cHP, consistent with the
target in tharB's Climate Change Scoping
Plan while the €F study did not add amyP.
Finally,cF assumed that total natural gas
use in theWecc would rise over the forecast
period and thatalifornia would import more
power generated using natural gas, but that
theincrease in total in-state use would exceed
any increase in impor ts.

the energy cammission’s study results
indicate that at least three areas deserve fur-
ther research because of the affect of study
assumptions on the type of proxy genera-
tion needed to firmand back up intermittent
renewables. First, alternative levedlsPof
should be tested, since the addition of base-
load power in-state and in Southecalifor-
nia may be difficul t to achieve with existing
emission credit problems and the lack of a
mechanism to make it happen. Second, al-
ternative assumptions about compliance with
otc mitigation requirements should be tested
because the interactions of allClimate
Change Scoping Planprograms lead to unre-
alistic capacity factors in the replacement of
otc combined cycles by 2020.

Finally, the possibility of overgeneration,
a condition when more generation is provided
than there is available load, wil | require ad-
ditional analysis. In the June 29, 2009ePr
cammit tee workshop on renewable integrat-
ing issues, Sce reported thatrexant study
suggests a possible overgeneration problem
in april and May as the state moves to 2020
if there is high solar incidence in the desert,
high generation of wind, and the need to spill
water stored in dams to make roomfor snow
melt. In addition, parties at the July 23, 2009
lePr workshop oncHP issues noted the risk

of overgeneration when large amounts of

both renewables anccHP are added to the
systemmix.
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energystorage
to the extent that natural gas remains a low-
cost fuel, gas-fired generation can help the
electricity systemabsorb the costs of transi-
tioning to higher levels of renewable energy.
However, looking forward, some of the firm-
ing services provided by gas-fired generation
will need to come fromexisting and emerging
energy storage technologies that allow gen-
erators and transmission operators tofill the
gap between the time of generation (off-peak)
and the time of need (on-peak) for intermittent
renewable energgnergy storage systems
can respond quickly —in less than asecond —
to the needs of the electric grid systemwhen
compared to conventional gas-fired genera-
tion, which takes minutes to tens of minutes,
and potential ly reduce the overall amount of
energy needed to balance the system needs.
the fast response of energy storage also
suits the variability of renewable energy sys-
tems such as wind, and this combination can
allow grid operators to use increased levels of
renewable energy and stil | maintain desired
levels of reliability and control.

examples of energy storage technologies
commercially available and under develop-
ment include advanced technology bat teries,
flywheels, compressed air energy storage,
pumped hydroelectric energy storage, capaci-
tors, and othershese technologies can pro-
vide value at each level éalifornia'selectric
grid — generation, t ransmission and dist ribu-
tion, and end use —with storage technologies
varying in type and size depending on the
level of service neededjeneration-level en-
ergy storage focuses on the ancil lary services
marke® and renewable integration, with grid
frequency regulation becoming an area of

233 anciltlary services support the transmission of electricity
fromits generation site to the customer. Services could
include load regulation, spinning reserve, nonspinning
reserve, reptacement reserve and voltagesupport.
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interest of substantial technological advance-
ments over the last few years. Storage at the
transmission and distribution level focuses on
load shifting, t ransmission congestion relief,
reliability, and capital deferral.For end users,

by storing excess renewable energy and send-
ing it back to the grid when needed. Final ly,
fast-response storage can improve electricity
systemstability and reduce stability and fre-
quency response issues that may occur with

storage at commercial and industrial facilities high penet rations of renewables.

can provide peak shaving, electricity backup,
and increased reliability.

energy storage continues to be one of the
more promising application areas to make
renewable generation available when needed.
energy storage technologies will allow better
matching of renewable generation with elec-
tricity needs as wel! as address the severe
ramping rates observed with wind andfPe
use of energy storage technologies can also
reduce the number and amount of natural gas-
fired power plants that would otherwise be
needed to provide the firming characteristics
the system needs to operate reliabtdpergy
storage systems can respond rapidly to the
needs of the elect ric grid, emergycamnmis-
sion research indicates that smal ler amounts

research completed by thenergycom-
mission indicates these utility-scale energy
storage systems can provide the grid systema
variety of benefitshe energy storage systems
can respond rapidly to grid system reliability
issues and improve the overall operation of the
grid.they can also improve the dispatchability
and availability of renewable generation sys-
tems by responding to the intermittent nature
of wind and solar renewable systemaddi-
tionally, energy storage systems can provide
the grid operators ancil lary services such as
frequency response and spinning resegad
operators need a mixture of many types of
generation, demand management, and energy
storage capabilities to effectively manage the
utility grid. When proper ly integrated, energy

of energy storage can smoothly and effectively storage and automated demand response can

integrate renewable energy when compared to
the amount of natural gas-fired power plants
required to meet the same response times.
california should seize this opportunity and

offer critical capabilities currently provided by
conventional natural gas generation.

energy storage is typically measured as a
combination of time increments and capacity

encourage developers to instal | energy storagdin KWor M) and can range froma few min-

to support commercial scale solar and wind
farms and reduce the need for new natural
gas-fired plants as an energy-firming source.
california can use storage to support re-
newables in several applications. Storage can
provide the ancil lary services needed for inte-
grating large amounts of renewablesinto the
system that would otherwise be provided by
conventional generating resouredso, the
state can use grid-connected utility-scale en-
ergy storage to avoid cutting back on remote
wind farm produc tion in response to trans-
mission limits.another application is to use
large-scale energy storage to shift renewable
production to times of higher value and de-
mand, which can help address overgeneration

tHe FUtUre oF callFornla’Selectrical Sy SteM
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utes up to many hours. Batteries and flywheel
systems are examples of shor t-duration stor-
age that can compensate when passing ¢louds
block the sun and cause generation to drop
substantial ly in less than a minute and jump
back to ful | generation a few minutes |&ter.

234 curtrightaimee e. and Jayapt, Progress in
Photovol talcs: Research and Application$6: 241-247,
“applicationsthe character of Powasutput from
Utitity-Scale Photovol taic Systems”, 2008, available
at: fhtip:/iwww.c tubs psu.edu/up/ma th/presentations/
curtrightpt-08.pdf]. See also, presentation byan
rastlerePri at theapril 2, 2009, EPr workshop,
available at: fhtip//www.energy.ca.gov/2009_
energypo ticy/documents/2009-04-02_workshop/
presentations/0_3%28Pr 1%20-%20 erer gy%20
Storage%2@verview%20-%20dan%20r ast ter pdf}.
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the ekectric Poweresearch Institute reports
that sodium sulfur batteries and lithiumion

batteries can provide frequency regulation

to mitigate these kinds of fluc tuations irvP
generatio®® In addition, thenergycommis-
sion’s Public Interes¢nergyresearch (Per)

has its own set of environmental chal lenges,
which may limit its use going forward.

In lePr workshops on energy storage and
smart grid, stakeholders indicated that paying
for these technologies is a significant barrier
to increasing the amount of utility-scaleener-

program has demonstrated that short-termgy storage igalifornia. In many cases, energy

energy storage systems such as flywheel
technology can provide this capability.

the US. department oénergy (oe)
recently providedmerican recovery and
reinvestmentact (arra) loan guarantees to
aPler frequency demonstration project com-
pany, permitting it to construct a 20-MWfacil-
ity.other energy storage projects have been
proposed taoe that, if awardedrra fund-
ing, could result in the construction of several
major utility-scaleenergy storage projectsin
california over the next few years.

For longer duration storage needs, pumped
hydropower uses low-cost off-peak energy to
pump water from lower to higher elevation
reservoirs, and the water is then released dur-
ing higher-cost peak times to generateelec-
tricity. However, most of the existing water
infrastructure that could be used for this pur-
pose must compete with ir rigation, flood con-
trol, in-streamflow requirements, and other
demands placed on the state’s water systems.
developing dedicated reservoirs for pumped
storage is extremely diffict®t. ako, under
current tariff structures for energy services,
there is inadequate support for pumped hy-
dropower systems to cover costs, resul ting in
only a limited number of operational systems
in california. In addition, pumped hydropower

235 transcript of thapril 2,2009, ePr workshop,
ePripresentation, pp. 27-32, available at:
[ht tp//www energy.ca.gov/2009_energypolicy/
documents/2009-04-02_wo rkshop/2009-04-02_
tranScriPt.PdF].

236 examples of trying to create dedicated pumped-storage
reservoirs inc ludeke ebinor Pumped Storage and the
eaglecrest facilities, both in Southemalifornia.
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storage systems provide utility grid services
that cannot be recovered within existing rates
and tariffs. Stakeholders recommended that
theenergycammission,california i§, and the
cPUc consider new rates and tariff options to
permit adequate reimbursement to the energy
storage systemfor all the services it provides
to the grid. System cost-effectiveness models
can be developed to more accurately reflect
the true value energy storage systems provide
to the utility grid for renewable integration,
system reliability improvements, and ancil lary
services markets.

tohelpin thiseffort, theBIr programis
developing system performance models for
several energy storage technologies to help
identify more revenue sources for energy stor-
age systems. Because energy storage is not
considered generation, transmission, or load,
new information is needed to properly inte-
grate these technologies into the utility grid
system. once developed and demonstrated,
these system performance models can be
used to assist thecalifornia I8 inintegrat-
ing theminto the ancillary service and other
potential markets operated under the new
Market redesign technology Upgrade grid
management system. In addition, therM
program s developing similar models for the
load reduction capabilities provided by auto-
mated demand response systems.

california IS recognizes the important
role of energy storage in integrating renew-
ables into the electricity system, and in Sep-
tember 2009, it released an issue paper about
nongenerator resources, including energy
storage resources, participating in ancillary
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services market¥’ the california IS is
also developing an energy storage pilot pro-
gram to analyze the performance of storage
devices and identify and eliminate barriers to
increased deploymer®. this work should be
further expanded in time to encourage instal-
lation of storage in the 2015 to 2020 time
frame as the state ramps up to the 33 percent

level of renewable energy.

otherrenewabletechnologies

Baseload renewable technologies such as
biomass, biogas, and geothermal also will
play an important rolein reducing the poten-
tial need for gas-fired generation to firmup
renewable enerdy. geothermal facilities
currently provide 42 percentatifornia’s
renewable energy and general ly operate as
baseload; however, in combination with stor-
age, geothermal facilities can offer load fol-
lowing or peaking services aswel |.

Biomass and biogas provide about 20
percent ofalifornia’s renewable energy, with
solid-fuel biomass providing the largest share.
executiveo der S-06-06 requires meeting 20
percent of the statetd”S with bicenergy re-
sources.depending on the availability of fuel,
biomass and biogas can provide baseload,

237 california Independent Systenperatorissue Paper for
Perticipation of Non-Generator Resources inCal ifornia
Indepencent System operator Ancil lary Services Markets
September 1, 2009, available at: http://www.caiso.
com/241¢/241cd4af47cal pdf}.

238 california Independent Systenperator, see [htip:/
WWW.Caiso.com/2337/2337f16064bc0 pdf].

239 For example, see comments byeF, lePa, andcovanta
energy from the June 29, 2009, éPr workshop,
transcript, pp. 146, 172, and 190.

tHe FUtUre oF callFornila’Selectrical Sy SteM
ISSLES AFFECtING PoWER PIANLES

load following, or peaking energy prodficts.
Biopower could help displace the amount of
new gas-fired generation needed to inte-
grate higher levels of renewable energy, but
because many of the existing biomass gen-
erators are operating at a financial loss under
their current contracts, it is unclear whether
providing load following or peaking suppor t
will be cost-effective for these facilities.

improved Productidorecasting for
renewables

another tool used by systemoperators to help
integrate renewables into the system is pro-
duction forecasting. Much as load forecasters
use data analysis techniques to develop short-
term load forecasts, system operators use
production forecasting tools to anticipate the
amount of renewable energy that wil | be deliv-
ered from various resourceerrorsin load
forecasting reduce the ability of system opera-
tors to anticipate the amount of energy needed
to meet demand. If the amount of delivered
renewable generation is different than the
amount forecasted, system operatorswill need
to increase or decrease generation fromother
sources of energy to make up the difference,
which decreases the value of renewables to

the system and increases costs.

240 “For solid-fuel biomass facilities, which are unique
among renewables in having a significant fraction of
their total cost of electricity production in the category
of variable operating cost (most ly fuel cost), it might be
possible to develop feed-in tariff contracts that have
elements of load following that would increase their
value to theutility at littie or no cost to the biomass
generator.” Writ ten commentgigen Power institute,
May 28, 2009, | ePr workshop, pp. 9-10, available
at: fhtip://www.ener gy.ca.gov/2009_energypo licy/
documents/2009-05-28_workshop/commentgreen_
Power_Institutetn-51936 PdF].

24

jury

californi@ner gycommission, 2008 BFR

Update, p. 21, available at: [ht tp//www.energy.
ca.gov/2008publicationglec -100-2008-008/ cec -100-
2008-008- cMFPdF].
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Work at theenergycammission and the
nationalrenewableenergy laboratory has
led to improvements in the characterization of
wind areas for planning purposes. In addition,
forecasting day-ahead and hour-ahead gen-
eration fromwind facilities has improved, due
in part to thealifornia I8's Participating In-
termittenitesource Programa recent study
by the north american ekctric reliability
corporation suggested that system operators
expand their use of wind forecasting and con-

opment and the growing interest in wholesale
distributed WPsystems. the california IS

plans to add solar toitsParticipating Intermit-
tentresource Program later this yar.

Beyond the needs of t ransmission system
operators addressed above, real-time web-
based wind speed and solar radiation data and
forecastswil | be needed much more broadly
throughout the state’s future smart grid as
community- and building-based systems are
operated to respond to pricing signals and

duct plant scheduling on intervals shorter thanlocal and building demand. It is unlikely that
hourly to increase the ability of the electricity current deployment of anemometryand ra-

system to respond to changes in generation
from wind energy resouré&Building on
this progress, fur ther work is needed to im-
prove the accuracy of five-minute, hourly, and

day-ahead forecasts for electricity demand

and solar energy.

less progress has been made in the de-
velopment of forecasting models fov Bnd
solar thermal electric generation, which stil |
result in large er roc®ud cover can cause
generation from® systems to drop by 50
percent in aminute or les¥® More datais
needed to improve forecasting of solar energy

diation sensors wil | be enough to adequately
support the need for accurate real-time local
forecasts. Rr has identified and is develop-
ing plans to address this long-term need.

distributedesources

although improvements are underway to
streamline siting and permitting for transmis-
sion and renewable energy facilities, thereis a
risk that a resource mix depending heavily on
utility-scale solar electric projectsin remote
areas may be delayed beyond 2020. Shifting

to a resource mix including both large-scale

generation, especial ly data on variation on the central station projects and dist ributed gen-

scale of five-minute intervals and minute-to-
minute generation from large-scal i€l ds.

the need for advances in this area is becom-
ing more urgent because of the increasing
number of utility-scaleHields under devel-

242 center foerergyefficiency andrenewable
technologies, June 29, 2009, EPr workshop, transcript
pp. 165-166.For fur ther information, seeor th
americarelectricreliabilitgorporatiorfpecial Report:
Accommodatinghigh levels of Variable Generation
april 2009, available at: [ht tp//www .nerc.com/files/
IvgtF_report_041609.pdf}l.

243 this point was raised by Southernalifornizdison at
the June 29, 2009, 1ePr workshop, transcript

p. 54. ¢ kan Powerresearch,quant ifying P/ Power
output Variabilitythomase. Hoff and richard

Perez, May 2, 2009, available at: [htip/fwww.

¢ leanpower .com/research/capacityvaluation/

QuantifyingR/Powe putputariabifity pdf].
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erationdg) would help the state meet its goal
of 33 percent of retail sales from renewable
energy by 2020 and lay the foundation for
achieving thegovernor’sxecutiveorder goal
of 80 percent reduction in greenhouse gas
emissions from 1990 levels by 2050.

distributed renewable resources include
ground-mounted solar projects up to 20
MWin size; dist ributed biogas capacity from
wastewater processing, landfill gas, animal

244 For more information, see thalifornia Independent
Systemoperator Par ticipating Intermit temburce
Programwebsite at: [ht tp://www caiso.com/docs/2
003/01/29/2003012914230517586 htmi ], inc fuding
california Independent Systenperator Par ticipating
IntermittentesourceProgramSoléelemetry
requirements,draft version 1.2, august 2009, available
at: fhtip://iwww.caiso.com/2403/2403¢293428¢0 pdf}.

197

SB GT&S 0559039


http://www.nerc.com/files/
http://www.caiso.eom/docs/2
http://www.caiso.com/2403/2403c293428c0.pdf
http://www

manure digester gas, and food processing;

wastewater processing, landfil | gas, animal

distribution-scale solid fuel biomass; other manure digester gas, and food processffig.

clean stand-alone technologies; and distri-

bution-levetHP that reducegHg emissions

through the joint production of electricity and penetration of distributed

energy needed to meet industrial and com-
mercial thermal loadsnewable projects

Studies by thecPUc and theenergy
cammission have included scenarios of high
resourtis.
cPUc energydivision Preliminary 33 Percent
Implementatiomnalysis included a scenario

that interconnect to the grid at the dist ributiorwith about 14 gigawat t §W) of Pv systems

level can come on-line faster than large proj-
ects(greater than 20MW) that interconnect
to the transmission system directtipical ly
they do not require new transmission invest-
ment, extensive environmental reviews, or a
lengthy permitting process.

recent studies indicate substantial tech-
nical potential for distribution-level genera-
tion resources located at or neard g8adr
estimate from theenergy cammission sug-
gests that thereis roof space for over 60,000
MW of Pv capacity, al though the study did not
factor in roof space that is shaded or being
used for another purposé® the california
Renewable FEnergy transmission Initiative
Phase 1BFinal Report(REtl Phase 1B Report)
included a preliminary estimate suggest-
ing that as much as 27,500 MW of 20-MW
ground-mount ® projects could be located
at substations incaliforni@® the california
Biomass collaborative estimates that there
is technical potential for about 1,700 MW of
dist ributed biogas capacity malifornia from

245 californi@nergycommission, Califomia Rooftop
Photovol taic A} Resource Assessment andGrowth
Potential by Countpeptember 2007, cec -500-
2007-048, avaitable at: [ht tp://www energy.
ca.gov/2007publica tionsfec -500-2007-048/ cec -500-
2007-048P dF].

246 retlcoordinatingammittee Renewable Energy
transmission Initiative Phase 1B Final Report

pp. 110, 6-23 through 6-25, January 2009, ret |-
1000-2008-003-F, available at: fhitp://www.energy.
ca.gov/2008pubticationg/et|-1000-2008-003/ reti-

1000-2008-003-F P dF}.
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under 20 MW and also included about 250
MW of dist ributed biogas capacit3® energy
cammission staff analysis included a scenario
that met one-fifth of the 33 percent goal with
biopower, consistent with thgovernor’'sx-
ecutiveo der S-06-06. this scenario included
about 8gW of distributed solar and about 190
MW of distributed biopower, although this
exc ludes biomass projec ts identified by the
REtl Phase 1B report as having fuel to sup-
port more than 20 MW of solid-fuel biomass
capacity.

Simulations and system analysis have
shown that asignificant amount of wholesale
distributed renewable energy could be inte-
grated into thealifornia distribution gral.
recent analysis B3 for theePUc energydi-
vision found that approximately 69 percent of
thecalifornield substations can interconnect
projects of 10MWor smalleanother study
by generakkctric on theeffect of distributed
renewable energy on feeder lines found that
limits could range from 15 percent to 50 per-
cent of feeder capacity depending on location
and distribution. In addition, preliminary staff
analysis suggests that about §UV to 11gwW

247 california Biomass ol laborativén Assessment of
Biomass Resources in Califormia, 2007, March 2008,
available at: {http://biomass.ucdavis.edu/materials/
repor ts%20and%20publications/2008Bc_Biomass
resources_2007 pdf].

248 catlifornia Public Utilitiesmmission, 33 Fercent
Renewables Portfo lio Standard, Implementation Analysis,
Preliminary Resul tsJune 2009, avaitable at: [htip//
www.cpuc.ca.govhr/rdonlyres/186207-FeB5-
43cF-99eB-a212B78467F6/0/33Percen trPSimplement

atioranalysisinterimeport.pdf}.
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of wholesale distributed renewable energy

vehicle electricity loads, at this time theextent

could be connected at the distribution level, atand pace of transportation and indust rial elec-

substations, or on distribution feeders.

trification is highly speculatigeneral ly the

So far, the potential for distributed re-impacts of a substantial shift in transportation

sources to contribute torB#®goals remains
largely untappeas of July 2009, there are
more than 560 MW of R and more than 300
MW of biopower installed inaliforniaat the
distribution level 20MN or less per project).
While most of the currently instaiesifdt
eligible for thePS, much of the biopower is.
loUs have activerPS contracts for more than
180 MW of projects 20 MW and smal ler; this
is less than 2 percent ofdU rPScontracts.
Publicly owned utilities have actikgéS con-
tracts for almost 150 MW of projects 20 MW
and smal ler; this is about 14 percent of pub-
licly owned utilityScontracts.

although thereis clearly potential for add-
ing large amounts of distributed renewable
generation on dist ribution systems through-
out the state, doing so presents significant
challengescurrently, the state’'selectric dis-
tribution systems are not designed to easily

energy usage toward electricity are viewed

as beyond the 10-year time horizon that the
electricity industry is accustomed to. Stretch-
ing planning and analysis efforts out to 20
years and beyond seems necessary, and ini-

tial efforts to do so have begun; however, it is
less clear how to make decisions about time
periods 10 to 20 years into the future.

Issuesaffecting
transmission
anddistribution

as the population grows and electricity supply
portfolios change, new transmission facilities
will be needed to maintain system reliability
and deliver electricity — including increasing

accommodate large quantities of randomly amounts of renewable energy — to consumers.

installed distributed generation resources at
customer sitesaccomplishing this objec tive
efficiently and cost-effectively will require the
development of a new transparent dist ribution
planning framework that allows for the active
par ticipation of al | stakeholders.

transportation
Electrification

Parties have raised the issue of the effect

increased electrification of the transportation

systemmay have on electricity demand and
therefore the amount of renewable energy
needed to meet statewide target®n
though the demand forecasts adopted in this
2009 IR include some limited amounts of
plug-in hybrid electric vehicles and electric
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conceptual planning identifies such poten-
tial transmission facilities for detailed study.
Power flow modeling and production cost
simulations performed by thealifornia [$
and electric utilities then determine which
projectsare necessary for reliability and make
economic sense and how they must be con-
figured electricaldgimplementation planis
developed only after such detailed study and
only after land use and environmental implica-
tions have been fully considered for specific
{ransmission routes.

the 2009 Draft Strategic transmission
Investment Plarreleased in September 2009
provides a detailed discussion of initiatives,
trends, and drivers affectinglifornia’s
transmission system and planning efforts,
which are briefly summarized here. First
among these is retl. In august 2009, retl
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released its Phase 22 conceptual transmis-
sion plan. Phase 3 of the project will focus

in 2008, the BIMand the US.department of
energy announced they were preparing aSolar

on developing detailed plans of service for PelS to cover development of large-scale, grid-

high-priority components of the statewide
transmission plan.

the retl conceptual transmission plan
identifies additional transmission capacity
necessary to access and deliver renewable en-

connected solar electric facilitiesiimona,
californiacol oradamevada,new Mexico, and
Utah.the energycarmission is a cooperating
agency for the SolaelB. the purpose of the
Solar BISis not to eliminate the need for site-

ergy tomeet the state renewable energy goals specific environmental review, but instead to

in 2020, and evaluates the relative usefuiness
of potential lines for accessing renewable en-
ergy.the plan identifies potential transmission

identify best management practices and envi-
ronmental mitigation strategies that proposed
projects should fol ldhe Solar BISwill also

network lines for fur ther detailed study by the consider whether new transmission corridors

california I8 and electric utilities. Final ly, the

are needed on land managed by the Bureau of

plan builds in environmental considerations land Management tointerconnect solar elec-

and high level screening of conceptual trans-
mission lines and incorporates awide range of
stakeholder perspectives.

the second issue affecting transmission
planning igovernor Schwarzeneggers-
ecutiveorder S-14-08, which established an
rPS target focalifornia that directs all retail
sellersof electricity to serve 33 percent of
their load with renewable energy by 2G20.
the order directs state government agencies
“to take all appropriate actions to implement
this target in all regulatory proceedings, in-

tric facilities to the grid.

another effort that wil | affect transmission
is the cPUc’s proceeding to consider issues
related to the development of transmission
infrastructure to provide access to renewable
energy resources faaliforni&° In February
2009, the cPUc held a prehearing conference
and staff workshop to consider whether the
output of the statewideet! could be used
to support cost recovery for transmission
planning and thePUc’s standards for deter-
mining need within the transmission permit-

cluding siting, permitting, and procurement ting process. In its comments, thealifornia
for renewable energy power plantsand trans- ISo noted that competitive renewable energy

mission lines.”activities to implement the
provisions of theexecutiveorder are being
closely coordinated wittet! and with the
Bureau ofland Management’sdepartment
of energy Solar Programmagiovironmental
Impact Statement (Solaal®).

theSolar REISis the result of require-
ments in theenergy Policgct of 2005 for the

zones (c reZs) have been identified by retl

and may provide a basis for cer tificatiohe
california Band other parties also addressed
1) the use of ret| results in thealifornia I8
long-term transmission planning process;
2)whether a rebut table presumption of need
should be afforded to renewable transmission
projects studied and approved by thelifor-

Secretary of the Interior to plan for instal ling nia [So; and 3) how project development costs

at least 10,000 MW of renewable generation
capacity on public lands in six western states.

249 office of thegovernorexecutiveorder S-14-08,
noverber 17,2008, available at: fhitp://gov.ca.gov/
executive-order/11072/].
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250 california Public Utititiemmission, order Instituting
rulemaking on the ammission’s own Motion to actively
promote the development of transmission infrastructure
to provide access to renewable energy resourcesfor
california, March 2008, available at: [ht tp//docs.cpuc.
ca.gov/PUB!HSHed/FInal _dec iSlon/80268 htm].
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can be recovered by project proponertte
cPUc has not yet issued a proposed decision
or subsequent notice.

the california transmission Planning
group (ctPg), composed of electric utilities
and the california I$,%' is working toward
finding transmission solutions for meeting
california’s environmental, reliability, eco-
nomic, and other policy objectiveke group =
plans to produce its draft 2009 Study Plan in
december 2009, with a final report expected
in January 2010.

california’s transmission infrastructure
isan intrinsic component of the high-vol tage
Western Interconnection, making the state
both an essential par ticipant and apartner
in several regional and federal planning and
permitting initiatives that will alter the way
transmission planning and permitting take
place in the future. =

expected provision of new federal funding
in 2010 for regional transmission planning wil |
resul t in interconnection-wide 10-year and 20-
year transmission plans for theW¥. these
plans may identify projects and/or corridors
that are needed, and these wil | become can-
didates for Federaénergy regulatorgom-
mission (Ferc) ratemaking and possibly other
federal incentives. It is critical tbatifornia
engage in defining what these plans are and
ensuring that they reflecdlifornia’s policies =
and assumptions accurataigncerns include:

= [f advocates of federal legisliation that
would establish new Ferc authority for
siting and cost allocation succeed in
passing a bil | in 2009-2010, the pres-
sure to site a new interstate line or lines

25

ey

the california Independent Systepperatorgalifornia
Municipal Utilitieassociation, Imperial irrigation
districtgity oflos angelesdepar tment of Water and
Power, Pacificgas andekctriccampany, Southern
californiedisoncompany, Sandiegogas & ekctric
campany, and thetransmissionagency ofnorthern
california.
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wil l increase, with associated controversy
over siting processes and impacts on en-
vironmental resources, bothin and out of
state. Iferc mandates a cost allocation
method, california could be required to
pay for projects not consistent will,

rPS goals, and carbon reduction policies.

In addition, transmission systemupgrades
and additions anywhere in the Western
Interconnection wil | affect the operation
of existing lines, including those owned by
california utilities and private companies.
Proactively par ticipating indd¢ analy-

ses of new lines and path ratings is criti-
cal toensure continued high performance
levels of key paths such as thealifornia-
oregon Intertie.

With federal
gional transmission planning groups are
taking on enhanced planning roles, includ-
ing preparation of an integrated 10-year
subregional transmission plan. Successful
development and engagement ofdhieg

and participation of thelifornia I8
areessential to find consensus on proj-
ects and analyses reflective olifornia
interests.

funding, western sub-re-

greatly increased federal funding for the
Westerngovernorsassociation Western
renewableenergy Zone Phase 3 and 4
projects (described below) will continue
to promote geographically constrained
low-carbon resources and large-scale
transmission to move remote resources to
distant loads.d@liforniapolicy prefers to
procuremore resources locally, as reflect-
ed in retl, conflict among states seeking
toexport and in-state development inter-
estswill emerge.
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= Major project developers continue the
trend of pursuing large transmission
projects to deliver power to coastal and
desert load centers. Significant resources
are being spent to evaluate feasibility and
siting for these projectsalifornia needs
tobeinvolved in these efforts to provide
feedback to project developers on whether
these projects are needed or desirable for
the state.

role of thealifornia
Smar g 1id

the energy commission’s Per program is
completing research, development, and dem-
onstratiom{&d) efforts to helpbring tomar-
ket new and innovative solutions to the issues
facing thecalifornia transmission systemand
the chal lenges caused by the integration of
more renewables into the utility grid system.
In addition to research on energy storage,
automated demand response, distributed gen-
erationcHP, and improved renewable tech-
nologies, the B®r programis leading a very
aggressive effort to encourage the implemen-
tation of thealiforniasmart grid of the future,
whichwil | be driven by existing and future
energy policies being implemented @ralifor-
nia. Some of the current key policies are:

= a 33 percentrenewablesPortfolio Stan-
dard by 2020.

= Implementing advanced metering infra-
structure by thels for residential cus-
tomerscurrent plans by t&BUc include
theinstallation by the of more than 12
mil lion “smart meters” in the next two to
five years.

= Implementation of 100 percent of the cost
effec tive energy efficiency by 2016.

tHe FUtUre oF callFornia’Selectrical SySteM
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= demand response implementation goals.

= aB 32 gHg emission reductions goals.

In addition to these specific state policies,

$4 bil lion in smart grid projects nationally over
the next 12 to 14 months, representingmore
than 10 times the normal rate of investments
this area has seen in the pastalifornia could
easily receive $400 to $600 mil lion in smart

other technology improvements are rapidlygrid funding frondoe. Because projects re-

progressing ircalifornia, the nation, and the
world. Some of these are:

= Substantial
electric

increase in the number of
vehicles and plug-in-hybrid
electric vehicles projected over the next
decade.

= cammercial growth of home area network
technologies inalifornia residences.

= Field implementation of a wide range of
two-way communications technologies.

= automation of demand responssdi)
and implementation of a common
openadr standard icalifornia.

= Field implementation of high speed syn-
chrophasor data collection and reporting
systems.

= advancements in the automated manage-
ment of the utility dist ribution system.

= Increased emphasis on the need for new
cyber security capabilities.

the californiasmart grid wil | take advan-
tage of these and many more technologies and
capabilities as the smart grid systemis fully
implemented over the next decadéhe na-
tional smart grid effort is being driven by the
requirements in thenergy Independence and
Securityact of 2007 and the efforts dbe to
implement a national smart gmdkey driv-
er for the rapid expansion of these technolo-
gies is the amount ofirra funding for smart
grid.the doe isexpected to fund more than
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quire 50 percent match funding by the utilities
and commercial companies requesting these
funds, california could have more than $1 bil-
lion in smart grid projects over the next few
years. this level of funding incalifornia and
the high level of national smart grid project
funding will result in the very rapid growth of
smart grid technologies and capabilities.

the implementation of the smart grid in
californiais expected to provide new opportu-
nities to meet current and future energy policy
goalssuch as:

= Utility system data reporting capabili-
ties based on synchrophasor technology,
advanced metering infrastructure, distri-
bution automation, and new home area
network technologighese systems are
expected to allow the utilities eatfor-
nia [So to more rapidly recognize and ana-
lyze system problems, develop possible
solutions, and repair or recover grid prob-
lem areas more quickly than with the cur-
rent grid systemconsumers can expect
the smart grid of the future to have fewer
failures and faul ts, more rapid recoveries
when problems do occur, and more effi-
cient and cost-effective operation.

= thesmart grid will provide new methods
and technologies to implement energy ef-
ficiency and demand response capabilities
in the futurethe new data collection ca-
pabilities, increased two-way communica-
tion, smarter consurers, and wide range
of energy savings tools and products will
al low consumers to make much smar ter
individual energy management decisions.
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= the smart grid will provide expanded distributed generation, and allowing a higher
abilities to integrate higher penetrations of penetration of distribution level renewables on
renewable technologiébe management thecalifornia grid system.
of energy storage, distributed generation, SenateBil | 17 (Padil lehapter 327, Stat-
automated demand response, distribution  utes of 2009) requires thels to develop and
level renewables and other capabilities submit a smart grid deployment plan to the
will allow the grid to accept much higher  cPUc for approval by July 1, 20the energy
amounts of renewables while maintaining  commission wil | work actively with tt8Jc
high levels of reliability and controllability.and thecalifornia I8 to help develop these
smart grid deployment requirements and
= thesmart gridwill allowhigh numbersof ensure that the issues and concerns of state
electric vehicles and plug-in hybrid elec-  utilities, both publicly and investor-owned, are
tric vehicles on the roads and, withsmart considered when developing the statewide
charging systems, permit these vehicles requirements.
to operate effectively without causing
major disruptions on the utility grid. Some

electric or plug-in hybrid vehicles could rOI e Ofresea r Ch and
actually be used as grid assets and pro- devel Opmn t

vide ancil lary services for grid operators
when parked in facilities where com- oneexpected challenge for thesmart grid is
mercial energy serviceproviderscanag-  to address theinteraction of rapid deployment
gregate their loads into onesingleenergy of new technologies while ensuring tioali-
response system. forniasmart grid is interoperable both within
the state and with other national systédmes.
= thesmart grid will providebetter tracking Pler programis actively working with other

of gHg emissions and will helpalifornia state agencies, industry, and the academic
meet future emission goals by increasing community to identify key standards, pro-
the use of renewables, energy efficiency, tocols, and reference designs that will help

and electric vehicles and by reducing the  ensure that the smart grid operates smoothly.
number of power plants needed to support thesmart grid standards being implemented

the grid by using demand response and nationally will provide significant guidance
energy storage as alternative sources of  in this area, but it is expected thaklifornia
energy for the grid management. may lead the nation in the implementation of

asmart grid and therefore will need to make
the 2007 EFR dedicated a chapter to  someinitial decisions to ensure the state has
california’s electric dist ribution systdime the interoperability and commonality needed
information covered and recommendations in the future.
provided arestill relevant and are not repeated another area where additionatl&d ef-
in the 2009 ER. thesmart grid is expected forts are needed is renewable energy secure
to provide new oppor tunities to address the  communities.cammunity-based energy sys-
issues facing the distribution system and can tems are attracting investment, policy atten-
helpwith areas such as upgrading dist ribution  tion, and public support national ly and around
system reliability, integrating higher levels of theworld, as community leaders respond to
public interest in climate change, sustainable
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growth, job creation, reducing energy imports, end-use infrastructure.

and managing the economic impacts of fossil Further researchis also needed to under-
fuel price escalation and volatileglifornia stand what parts of the distribution system
is providing leadership m&d to identify can best tolerate renewable generation and

technical solutions communities can use to what role wholesale renewable distributed
optimize their energy supply and integrate energy can play in providing local reliability.
building and community-scaleenergy sources research should also focus on the interaction
with energy efficiency solutions and programs of energy policies affecting the distribution
and smart grid capabilitidhe energycom- grid, including on-site renewable generation,
mission held a solicitation for renewableen-  distributed energy storage, electrification of
ergy secure community technical integration vehicles, energy efficiency, demand response,
projects resul ting in 50 proposalthe doe and zero net energy homes and buildings.
has fol lowed suit with its own solicitation on  For example, dist ribution lines may need to
this topic, and other states and countriesare be reinforced with technology that can meet
exploring policy mechanisms that allow com- demand when on-site distributed renew-
munities to actively par ticipate in the develop- ableenergy is not generating electriciy.
ment of the best energy investment strategy  the same time, upgrades, storage, or other
for their individual community. resources may be needed to accommodate

For utility-scale renewables, additional two-way flows from intermittent renewable
rd&d is needed on integration challenges power that is not dispatchable and is placed
withsolar energy, since it now appears that  where it is convenient to the customer, but not
solar will play a larger role than originalfly the grid.
assumed when theenergycammission com- research should also focus on the tech-
pleted its Intermit tenagalysis Projectthe nical feasibility of adding large amounts of
energy cammission’s Per program should wholesale distributed renewable energy to
define and complete a study that builds on help the state meet 33 percent of retail sales
previous utility-scale renewable energy inte-  with renewable energy by 2020, including re-
gration studies. view of the logistics of upgrading dist ribution

Pler has adjusted the emphasis of its re- grid infrastructure to meet this timeline. Bet-
newable energyd&d investments to better ter understanding of the amount of wholesale
address technical integration issues and solu- distributed renewable energy that is techni-
tions related toPSimplementation as wel | cally feasible by 2020 can help guide stud-
as the need for technical solutions enabling  ies of market designs suppor ting smart grid
community- and building-scale renewable communities, such as feed-in tariffs focHP
energy deployment. In addition, etlergy and renewable energy.
commission is providing seed funding to the In addition, integrating increased quan-
californiaenewablesnergycol laboration for tities of distributed generation will require
development of an integrated renewable en-  california’s energy agencies to work together
ergy systems program.When ful ly funded, the to develop a comprehensive understanding
programwil | conduct and coordinate cutting- of the importance of dist ribution system up-
edge studies addressing the major technical, grades not just to assure reliability but also
economic, and policy questions facing the tosupport the cost-effective integration and
state as it deploys additional renewable ener- interoperability of large amounts of distributed
gy supply throughout itselectricity and energy
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energy for both on-site use and wholesale forwa rd Ene rgy or

export. Utilitieswil | need to assess where on
their systems distributed generation, both for
on-site use and for export to the grid, would

be of the greatest value and provide that infor-

mation to the energy agencidhese studies
should identify which operational characteris-
tics have the highest value; what tools, data,

and criteriaareused to select these locations,

and what obstacles exist to deploying specific
types of distributed generation.

Infrastructur
Investment

the hybrid electricity market established

througheB 1890 Brulteet al, chapter 854,

capacitymarkets

In thecalifornia 8 balancing authority area,
thecalifornia I8 and thecPUc have estab-
lished a one-year ahead forward capacity
requirement for all load-serving entities under
their various jurisdictions. By establishing

"a capacity requirement to satisfy reliabil-

ity needs, a distinct value for capacity will
emerge that covers asubstantial portion of the
investment in apower plant, and the needs for
energy wil | be satisfied through less regulated
market decisions. For several years ¢Relc

has been investigating whether this structure

is adequate to provide signals to a competitive
industry that additional generation is needed.
advocates of both a central capacity market
and a bilateral forward market have put for-

Statutes of 1996) created multiple entities \yard the merits of their proposaltshe July

that invest in and operate specific facilities
that are part of the overall electricity infra-
structure ircalifornia. Merchant genera-
tion has a strong position ipalifornia.dUs

and various forms of publicly owned utilities

continue to dominate the distribution and
 ransmission elements of the electric grid, but

even here niche par ticipants have appeared.
the transBay ceble fromPit tsburg to San
Francisco is a good example of a transmission
investment made by a public-private partner-
ship. the large and growing number of dist rib-
uted generation facilities satisfying end-user
load, but expor ting some of their production
to the grid, represents an al ternative type of
investoreach of these categories of investor
makes decisions about securing capital and
constructing facilities using different financial
perspectives, accounting rules, tax liabilities,
and risk mitigation preferencesplicit legis-
lation and regulatory agency decisions must
guide these investors to make decisions com-
patible with the vision that the state has for
theelectricity grid.

tHe FUtUre oF callFornla’Selectrical SySteM
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28, 2009, | ePr workshop onotc issues and
in comments following, several generators
urged consideration of their forward capac-
ity market construct submit ted to thtc.
they asserted that this would be the best
mechanism to surface replacement generation
proposals.

on november 3, 2009, the cPUc issued
a proposed decision im.05-12-013 that
endorses a multi-year
of the current bilateral contract formof ca-
pacity obligation. By this means, thecPUc
hopes to both identify future electricity sys-
tem requirements and induce load-serving
entities to contract with existing and new
generation to satisfy such obligations. In ad-
dition, the proposed decision highlights the
need for a standardized capacity product
and an electronic bul letin board that would
facilitate trading of capacity resources as
load migration among load-serving entities
shifts responsibility for future obligations.

forward extension
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the proposed decision notes that theexisting  their collective exposure to out-of-state coal,
one-year ahead resource adequacy process either through fractional ownership sharesor
makes use of the capabilities of theenergy whol ly owned facilities, is now at odds with
cammission and california I8 in developing state policy to redugkg emissions. as

the planning assumptions and suggests that state policy emphasizing preferred resource
continuation of such a coordinated planning  additions becomes more directly applicable to
process would utilize the expertise of the publicly owned utilities, a shift in resource mix
energy agencies.the energy commission is expected requiring publicly owned utilities
suppor ts this approach regardless of thefinal to commit to long-term contracts or invest
decision and wil | work with other agencies to  directly in such resourceshis will increase

support a forward capacity mechanism. total investment or credit requirements.
forwardeneration Investment in

investment by Publicly transmission and
ownedutilities distribution

the energy cammission is required bgB Utilities are expected to make sizeable
380 (nufiez, chapter 367, Statutes of 2005) investments in additional transmission infra-
to oversee the resource adequacy effortsof  structure, both to facilitate use of remote
all publicly owned utilities galiforniathe renewables in satisfying load concentrated

legislature has authorized a limited “review in urban centers and to upgrade t ransmission

and report” form of oversight, which allows  facilities within these urban centers to reduce

the energy cammission to collect informa- local capacity requirementst the July 28,

tion from these utilities and biennially report 2009, | ePr workshop onotc, Sce strongly

resul ts of its review as an adjunct toffe. cautioned that long lead-time transmission

energycammission staff collected suchinfor-  investments could be rendered not useful and

mation during 2009 and presented its results thus not recoverableif short lead-time gen-

at aworkshop oaugust 6, 200922 eration investments substituted for transmis-
collectively, and almost without excep- sion at the last momefitlt appears thatc®

tion, publicly owned utilities are resourcewanted to communicate the message that

adequate several years into the futase. theotc replacement infrastructure proposal

integrated utilities responsible to oversightmade jointly by the energy agencies to &V

boards, the various publicly owned utilities should be followed throughfully all theway to

have incentives to acquire resources to cover thefinal ratemaking actions by ¢htc.

expected loadsas discussed elsewhere in the 2009 Strategic transmission Invest-

this report concerning the various elements of ment Plarprovides an in-depth review of near-

demand-side or supply-side resource choice, termand longer termissues associated with

publicly owned utilities have traditional lyem- transmission needed to achieve renewable de-

phasized low cost optionas a consequence, velopment. However, as noted in this chapter,

there are stil | many uncertainties affecting the

252 the transcript and presentations fromethgust 6,
2009, 1ePr workshop are available at: [http//www.
energy.ca.gov/2009_energypo licy/documents/index. 253 comment by Patarons, Southerrcalifornizdison, at
htmi#080609]. the July 28, 2009, 1ePr workshop.
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t ransmission needed to support this renewable
developmentamong these are:

= the amount of renewable development that
wil | be required to satisfy aPSformula
of 33 percent of retail sales by 2020 given
various demand-side policy preferences.

= Whether, and to what extent, out-of-state
renewables wil | be eligible to contribute
towardPS goals.

= What mix of renewable resource types,
especial ly wind versus solar, is likely to
emerge since the transmission lines and
routing are largely different among vari-
ous development scenarios.
Fortunately, the transmission
requirement

revenue
issues associated witkré&

wil | be deployed by utilities (or commercial en-
tities under long-run contract to utilities), once
the systemis in place end-use customers wil |
need to make investment themselves to make

full use of some of the new capabilities.

End-use customer
investments

Pursuing energy efficiency, customer-side-of-
the-meter distributed generation, and demand
response as prefer red resources substituting

for conventional generating facilities places
substantial investment requirements on end-
use customerscustomers are asked to make
investments that wil | reduce expected energy
purchase costs, hopeful ly saving money in the
long runthe turmoil in credit markets stem-
ming from the housing crisis of 2008-2009

treatment of transmission to support stateanditsspillover into the stockmarket and

energy policy goals seems to have been re-
solved.onJanuary 25, 2007, the california

ISo filed a petition witlefFc for adeclaratory
order seeking conceptual approval of a new
financing mechanism to aid the construction
of interconnec tion facilities for location-con-

tightening of al | forms of lending bodes il for
expectations that end users can easily provide
the investment capital requiredarly moni-
toring data from 200%lJ energy efficiency
programs suggest thabUs are not making

the energy savings goals established for them

strained resources (primarily remotely locatedby the cPUc and that customers are simply

renewables)on april 19,2007, €rc granted
thecalifornia I8’s petition and accepted the
design concepts proposed therein, thus pav-
ing the way for thealifornial® to file tariff
language implementing this initiatitle
california I8 filed a tariff amendment for the
locationconstrainedresource Interconnec-
tion oroctober 31, 2007. ferc approved the
amendment omlecember 21, 2007.

the rollout of smart meters mls and

not aswilling to make the required investment
despite the incentives provided througbl
programs authorized by thBUc.?®

the energy agencies need to careful ly re-
view policies that depend upon consumer in-
vestments and determine whether new forms
of assistance are required, how this might be
provided, and what coordination among other

some publicly owned utilities and related smar {255 loUsprovide monthly and quarter Iy reports to the

grid technologies wil | also require substantial
investmen t€>* While the infrastructure itself

254 onoctober 27,2009, theUS.depar tment ofrergy
announced that the Sacramento Municipal Utdiglyrict
witl be awarded about $135 mitlion to install asmart
metering systemfor alt end-use customers.

tHe FUtUre oF callFornla’Selectrical SySteM
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c¢PUc providing data on customer installations. In the
repor ts through June 2009, Pacifgas andekctric

was instal ling only one-half the measures achieved

in the comparable period of 2008, while Southern
californiedison and Sandiegogas & ekctric were
matching the prior year’s successes. Sé&&/ifomia
Energy Demand 2010-2020 Adop ted Forecast, cec-
200-2009-012- cMF, available at: {ht tp://www energy.
ca.gov/2009publicationglec -200-2009-012/ cec-200-
2009-012- cMFPdF].
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state and local institutions is appropriate. If
end-use customers cannot uphold expectations
implicit in current demand-side program goals,
then either programs need to be redesigned to
increase incentives or programgoals need to
be scaled back in the near termor long term.

iIntegrating
Policy and
Planning

this chapter has outlined the numerous chal-
lenges thatalifornia faces in integrating the
many over lapping and often conflicting energy
policy goals related to the electricity sector.
First there is the overarching goal of reduc-
ing gHg emissions from the electricity sec-
tor, through strategies such as achieving al |
cost-effective energy efficiency and demand
response measures, meeting the statetdS
goals of 33 percent by 2020, adding 3,000

MW of solar through thealiforniaSolar Ini-
tiative by the end of 2016, and inc reasohd

by 4,000 M. next are other environmental
goals like retiring or repowering plants that
use otc to reduce the impacts of electric-

ity generation on marine life, reducing the
impacts of siting solar plants in theifornia
desert, and improving air quality in nonat tain-
ment areas of the state such as Southeah-
fornia.otc mitigation is likely to reduce the
amount of flexible fossil resources available to
integrate renewables, so newly constructed
power plantswill be needed to support such

renewable resources that may have land use,
environmental, visual, or cost impacts. Finally,
there is the long-standing policy to reduce the
state’s dependence on natural gas and natural
gas impor ts, as wel |l as thenergycaommis-

sion’'s mandate to develop energy policies
that ensure electricity reliability, sufficiency,
affordability, and public heal th and safety.

In the california I® balancing authority
area, formal resource adequacy requirements
established by both thecPUc and california
ISo provide a framework for evaluating reli-
ability. However, the need for dispatchable
power plants in specific locations to support
the california Bs local reliability needs
remains analytical ly opaque and thereis, as
yet, no mechanism to ensure that the needed
resources wil | be buils the recent joint en-
ergy agency proposal to SB concerning
development obtc replacement infrast ruc-
turemakes clear, all these entities support
reliability goals, but converting that common
policy sentiment into concrete action steps
resulting in operational power plants and
t ransmission lines remains a challenge.

these gHg reduction, environmental pro-
tection, and reliability goals must beintegrated
so that the state can set priorities and better
understand tradeoffs when goals arein direct
conflict. Policy makers need to understand
the interactions between goals and make
decisions that reconcile or prioritize these
goals. Planning processes must consider how
realistic policy goals and their target datesare
and whether they will be achieved in full and
on schedule and if not, plan accordingly.
could lead to more resources than areactual ly

integration. But air quality regulations stronglyneeded, which could be preferable to supply

penalize new power plants compared to the
continued operation of existing power plants,
so licensing the amounts of new fossil genera-
tion needed for renewable integration will be
extremely difficul t in some regions of the state.
another potential area of conflict is the need
for new transmission lines to access remote
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shortages that reduce system reliability or to
resorting to expensive emergency actionsin
an attempt to “catchup.”

at the same time, energy agency plan-
ning, procurement, and permit ting decisions
must consider technological, financial, and
environmental constrainds. the engi-
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neering side, dispatchable power plants are
needed to meet hourly, daily, and seasonal
fluctuations in electricity demand and sup-
ply that can result from changes in weather,
hydroelectric or natural gas supplies, variable
renewable generation, planned outages for
maintenance, or equipment failure. System
operatorsalso have to account for adequate
electricity resources in specific areas of the
state, known as load pockets, so that trans-
mission limitations into and out of those areas
do not lead to operational problems or even
outages. ako, t ransmission and generation
are sometimes complementary, such as when
transmission additions are needed to al low
the development of remote renewable re-
sources, and sometimes substitutes, as when
t ransmission upgrades al low the retirement of
certain power plants that provide local reli-
ability functions in load pockets.

on the financial side, bothelectric utilities
and private developers make decisions based
on reasonable expectations of profits, which
will affect howmuch investment in new infra-
structurewill be made at any one time. It is
also a reality that al bafifornia’s preferred
resources {energy efficiency, demand re-
sponse, renewables, and distributed genera-
tion) have costs as well as benefits, and those
costs must be taken into account when mak-
ing decisions about policy tradeoffs. Further,
since the state’s overal | industry structureis
dependent upon private entities responding to
state energy plans to motivate their invest-
ments, the state energy agencies need to
provide clear and convincing messages about
the type and timing of investments.

tHe FUtUre oF callFornla’Selectrical SySteM
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Planning in the
Electricity Sector

there are numerous agencies witlemli-
fornia involved in electricity planttiag.
energycarmmission, cPUc, andcalifornia I8

each conduct electricity planning processes
that provide general guidance on policies
and specific guidance on a limited range of
electricity topics unique to the responsibilities
of each agency. Some degree of coordina-

tion al ready exists, but more wil | be neces-
sary going forward. For example, mergy
canmission forecasts statewide electricity
demand in its biennialER, while the cPUc
oversees investor-owned utility procurement
of the resources needed to meet that demand.
the california IS analyzes and approves
plans for the transmission needed to reliably
bring those resources to customers and uses
the energy cammission demand forecasts

in such analyses. However, while portions
of thecalifornia Bs analyses rely upon
energy commission studies, other partsare
less wel I-coordinated with state energy policy
goals. In addition, publicly owned utilities
conduct their own planning and procurement
processes to meet resource needs in their
service territoriesverlaying these planning
processes, thearB identifies strategies for
achieving emission reductions in the electric-
ity sector needed to help the state meet its
gHg emission reduction goals.

State and regional environmental agency
processes can also have a major effect on the
electricity sector. For example, theBSN
implements federalean \Wateact provisions
related to the use of ocean water in power
plants, with the authority to approve and set
conditions for permits without which those
plants cannot operate. Withd rawing such per-
mits can shut down an existing power plant,
something that none of the energy agencies
has authority to doanother example is the
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ScaQMd, which determines which power
plants get air credids.noted earlier, current
legal issues sur rounding those credits have

gather such power and move it to load cen-
ters.theelectric utilities, tlealifornia I8,
and theenergycommission have all commit-

created a temporary moratorium on power ted to consideret! resultsin their t ransmis-

plant licensing in thes angeles Basin.

on the transmission side,dUs and pub-
licly owned utilities plan for their own service
territoriesoWlUs submit their planning consid-
erations to tlalifornia Bannual transmis-
sion planning process, while publicly owned
utilities submit their future t ransmission pri-
orities to theenergycammission aspart of
the development of tBérategictransmission
Investment Plan

thecalifornia I8's annual plan addresses
only thealifornia I8-controlled gridand is
limited to electrical systemplanning require-
ments, so land use and environmental con-
siderations are not includébe annual plan
captures a 10-year time horizon and does not
assess needs well into the future for a longer
termview.the plan establishes the need for
new transmission infrastructure proposals for
foUs who in turn seek permits for those facili-
tiesat thePUc.

the energy commission is involved in
transmission through the development and
adoption of th8trategictransmission Invest-
ment Planas par t of the requirements of the
biennial R to assess all aspects of energy
supply, which includes t ransmissiothe plan
identifies and recommends actions needed to
implement transmission investments needed

sion planning processes. Because theretl|
process only addresses the interconnection of
renewable energy, it will not result in a com-
plete and detailedlifornia transmission plan
of service. However, it isafirst step toward a
detailed statewide transmission plan because
it articulates the requirements associated with
connecting renewable resources to the trans-
mission system, which is the most important
and difficul t requirement for future transmis-
sion infrastructure walifornia. More impor-
tantly, it balanceselectric considerations with
land use and environmental considerationsin
astakeholder process to create broad support
for new infrastructure needs.

all of these complementary and often
overlapping electricity and transmission
planning processes are only loosely coordi-
nated among the many agencies involved.
the cPUc’s biennial [tPP proceeding uses
information developed in #wmergycommis-
sion’s IEFR to provide procurement guidance
to the bUs, and the cPUc’s energydivision
staff has proposed expanding the scope of
the 1tPP to address “system requirements”
rather than jusdll-bundied customer needs.
If accepted as proposed, this “straw proposal”
would be implemented during 2010-2011.
the california I8 conducts an annual trans-

for reliability, congestion relief, and future loadnission planning process to evaluate both

growththe plan also describes t ransmission
challenges and provides recommendations to
address those chal lenges and also identifies

conceptual transmission developments and
specific project proposals, and its study of lo-

cal reliability is used to determine local capac-

high priority transmission projects that areity requirements for boPUc-jurisdictional

then integrated into ¢béifornia I8's annual
t ransmission plans.

lastly, the informaktl process is influ-
encing formal transmission planringret!
effort under taken by stakeholders obviously
brings together renewable generation devel-
opment with the transmission lines needed to
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load-serving entities and those publicly owned
utilities governed by thealifornial®’s re-
source adequacy tariffthese key elements
guide requirements for transmission owners
and load-serving entities today.

Publicly owned utilities have their own pro-
cesses that are even more loosely connected.
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despite periodic efforts to coordinate these
processes, the dynamics of independent insti-

ER demand forecast and accept the spirit
of the aging power plant retirement policy

tutions mean that only partial coordination hasestablished in the 2005 [EFR . thisprocess

been sustained through time.

there have been some effor ts to integrate
the various statewide electricity planning pro-
cesses. Senate Bil | 1389 (Bowen and Sher,
chapter 568, Statutes of 2002) completely
revised the electricity and natural gasplan-
ning responsibilities of thesnergy commis-
It established the bienni®R and
directed thenergycommission to consider
the input of nine named state agencies in

sion.

developing its assessments. [t also requires
these nine agencies to uskFR informa-
tion and analyses in carrying out their own
energy-related activitidhe cPUc then es-
tablished a biennial tPP process conducted
in even-numbered years to follow immedi-
ately upon thenergycammission’s FR. In
aprocess known as integrated planning and
procurement mechanism, tbaergy com-
mission, cPUc, and california I8 negotiated
how their respective planning and procure-
ment activities would dovetail. By fall 2004,

was not repeated for th2007 IFFR and the
2008 1tPP proceeding because thePUc de-
cided to devote the 2008tPP proceeding to
reviewing and upgrading the methods used in
[tPPportfolio analyses and other elements of
the planning process that would then be used
in the 20101 tPP proceeding.

the next oppor tunity for coordination be-
tween theenergycammission’s BFR and the
cPUcs [1PP proceeding is th€009 IEFR and
the 20101 tPP. the cPUc has clear ly stated its
intention to use the demand forecast adopted
in the 2009 IHR . Fur ther, theePJc has de-
termined that it will use tbeergycammis-
sion’s analysis of the incremental impacts of
uncommitted energy efficiency projections as
the source of modifications toeter gycom-
mission’s baseline load forecadtese adjust-
ments result from calculating the additional
energy efficiency previously established within
the cPUc energy efficiency goal setting pro-
cess that should be used to adjust the base-

detailed flowchar ts and nar rative descriptions line forecastthe 2009 | ePr proceeding has

of process integration had achieved some de-
gree of success. However, this process ter-
minated by spring 2005 without reaching a
formal agreement.

In decisions in 2004 and 2005, thecPUc
directed that t@905 ER demand fore-
cast be used as the basis for the 20061 tPP
proceeding and that tB@05 HR policy
recommendations be considered in the for th-
coming cPUc [tPP rulemaking.the energy
camnmission provided thePUc with a special
transmittal
ity demand forecast, net short results, and
policy recommendations from 2695 FR.
despite opposition fronols and delays that
deferred conclusion beyond the expected
time frame, the cPUc issued a decision in
the 2006 [tPP rulemaking to use the2005
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agreed to provide such a product tochude
consistent with thePUc’s required schedule.
although the discussions regarding coor-
dination between the three energy agencies
broke down in spring 2005, continuing dis-
cussions with thecalifornia IB regarding co-
ordinated planning resul ted in proposals that
the californial® use the energy commis-
sion’s long-term demand forecast as the basis
for transmission planning. Since that time, the
california I8 has used theEFR demand fore-

report containing the electrimast as the basis for its transmission planning

studies and requires par ticipating transmis-
sion owners to do the same. Howevengrgy
cammission staff is unaware whether the
california I8 modifies the baseline demand
forecasts to reflect potential decreases in
electricity demand as a result of the goalsin
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the arB’s Climate Change Scoping Plan for
increased energy efficiency and use of distrib-
uted generation resourcébe california I8
also usesenergycaommission short-term de-
mand forecasts in developing one-year-ahead
local resource adequacy requirements, which
the cPUc reviews and adopts each year as
part of its resource adequacy requirements.

another example is the use of alterna-
tive planning assumptions in various forums,
including licensing proceedings, to evaluate
specific generation or transmission projects.
there are known discrepancies in these as-
sumptions compared to state policy goals.
although thecalifornia 5 considers the
energycarmmission adopted demand forecast

Statewide collaboration with regard tdnitsannual transmission planning process, it

formal transmission planning does not ex-

ist and remains elusive. In the final analy-
sis, t ransmission plans developed by formal
t ransmission planning organizationsgali-
fornia are disjointed and uncoordinated and
do not adequately address future t ransmis-
sion infrastructure requirements on astate-
wide basis. thereis no single t ransmission
planning process that addresses the state’s
complete transmission systemor grid, even
though all elementsare part of the overall
Western Interconnectioone of the existing
transmission planning processes adequately
considers t ransmission line routing and re-
lated land use and environmental
tions, and existing planning processes do not
adequately consider
beyond the 10-year time horizon.

given the challenges facimglifornia's

does not modify the load forecast to account
for the impacts of the demand-side resource
goals adopted by the state for incremental
energy efficiency, demand response reduc-
tions at peak, or dist ributed generationt-

ting these impacts leads to conclusions that
electricity demand wil | be higher, thus making
more projects cost effectivéhis conserva-

tive approach may make sense froma “reli-
ability first” perspective, but if it extends from
just analysis to actual project proposals, such
practices may increase the number of inter-
ventions in transmission licensing proceed-
ings because some par ties may fee!l proposed

implica- transmission lines would not be needed if the

preferred demand-side policies were taken

long-term needs wellinto account in the analyses.

Finally, no energy agency is systematical ly
examining the long-term futwlect ricity de-

electricity system in the next decade, the mand patternsmay be very different 15 to 25
state requires tighter coordination amongyearsinto the future, and power plants that

energy agencies to address these chal lenges
and avoid unnecessary duplication of effort
for both the agencies and the stakeholders
they servelack of this coordination, let alone
full integration, means that some effortsare

will be licensed and built in the ensuing years
will still be viable and not yet fully depreciated.
transmission planning beyond the normal 10-
year horizon is needed to prevent short-term
infrast ructure decisions from interfering with

duplicated while others are inconsistent orlonger term needs or creating additional land

not receiving the attention they deserve. For
example, numerous effor ts examining various
implications of 33 percent by 2020 were pre-
sented at arenergycaommission lePr work-
shop on June 29, 2009. However, the most
fundamental work to understand the amounts
of flexible, dispatchable resources to comple-
ment theintermittency of some renewables is
still needed.
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use and environmental confliadkieving the

gHg emission reductions cal led foreiecu-
tiveorder S-20-06 for 2050 wil | involve much
more complex tradeoffs between fuels and
electricityekctricity demand may increase
as a result of higher penetration of elect ric ve-
hicles or increased electrification of industrial
processes to help those sectors meetditigir
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emission reduction goals.While it is too early
to make firm commitments to power plantson
the basis of this speculative electrification, it

is not tooearly to begin identifying how larger
electricity demand might be met by expand-
ing the transmission system to access more

Senate Bill 1389 establishes theenergy
commission’s ER as the forum for estab-
lishing energy policy. It is expected that the
energy commission’s forecasts and assess-
mentsare to be relied on by other agencies,
including thePUc, in car rying out their ener-

sources, establishing transmission corridors gy-related functionkhere have been efforts

to assure that transmission can be expanded
in the future, and evaluating whether “energy
parks” ought to be planned in advance to sup-
port electrification to the extent it is needed.
Further, differences in demand pat terns may

tobetter link and coordinate tBéR with

the cPUc’s 1ttP.However, in recent years,
the scope of thel ttP has grown in response

to direct legislative mandates and under the
cPUc’s general interpretation that minimizing

alter the current mix of resources, relyingratepayer costs requires it to make choices

either more or less than today on “peaking”
resources that might be satisfied by storage
technologies future which relies to a greater

that balance resource preference goals with

just and reasonable rat&s.

recently, thdegislature also gave the

extent onelectricity as theenergy “source” forenergy canmission greater authority over

end-user equipment (homes, businesses, fac-

publicly owned utilities to ensure they also

tories, and transportation)should motivate allfol low the broad resource policy preferences

energy agencies to evaluate whether reliability established by the energy commission and

requirements for electricity generation, trans- cPUc or required by thegislature. Similarly,

mission, and dist ribution must evolve aswell.

need for
Statewide Planning

Finding ways to coordinate and streamline
the col lective responsibilities of the energy
agencies will be essential in meeting the
state’s important policies and policy g&&ls.
Public resources code 25302(e) suggests

that theenergycammission seek input from

the cPUc and thecalifornia I8 as well

as stakeholders and other agencies, in the
energy cammission’s EPr proceedings on

theenergycommission has been granted au-
thority to designate transmission corridors to
smooth the way toward specific transmission
line projectsin the future, which would pre-
sumably be evaluated, approved, and, once
constructed, operated by thgifornia I8.

the recent proposed decision diJc
r.05-12-013 signals a possible close to the
long-standing issue of whether load-serving
entity-specific forward capacity requirements
to satisfy a mul ti-year forward resource ad-
equacy requirement will beset as they are to-
day in abilateral contract manner or through
acentralized capacity market auction. Impor-
tantly for coordinated planning, the proposed

future electricity infrastructure needs anddecision suggests that the planning analyses

requirements and by consolidating
mendations on future needs.

recom-

256 the californianer gyc ommission staff prepared an
integrated planning paper and distributed it among
various agencies duringugust 2009. Feedback from
these agencies has been mixed.
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that will determine new capacity require-

257 a california Public Utilitieemmission erergydivision
straw proposal for the2018PP cycle, released
July 1, 2009, proposes to add a “systemplan” element
alongside direcodlU-bundled customer procurement to
identify needed resour ce additiorthe straw proposal
explains that undertaking this new scope would add to
the length and complexity of P proceeding.
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ments should continue to be established in
a coordinated manner using the capabilities
and exper tise of thenergycommission and
thecalifornia I8 as is the case today for the
year-ahead requirementsthe energy com-
mission suppor ts the development of common
planning assumptions and resul ts and hopes
the final decision will include these provisions.
the energycammission has long required
all load-serving entities with peak loads above
200 MW to submit their demand forecast and
resource plans to tlemergycommission for
review. this includes dUs, publicly owned
utilities, andPUc-jurisdictional load-serving
entities.the cPUc hassimilar requirements
for thedUs.While thePUc’s focus ondUs is
important, it does not cover efforts by its own

now that the joint agency proposal has
been accepted by SAEB staff and incor-
porated into the drafitc mitigation policy
issued for formal public comm&htthe
energy agencies need to confront the details
of how the proposed analyses wil | be accom-
plished in a timely manner and how existing
decision-making processes wil | be modified
to make tough choices. While the proposal
emphasized the broad steps leading to the
product the SAcB needs — a schedule for
otc power plant replacement —it did not lay
out changes needed in planning process or
decision-making practices to achieve the col-
laborative analyses and broad decisions about
preferred optionsecent modifications made
by SNrcB to its proposedtc mitigation

regulated electric service providers or publiclypolicy clarify the ongoing need of the energy
owned utilities located in the transmission agencies to review the preliminary schedule

areas served by Sce or Pg&e.®® Similarly,
while thecalifornia I8 is the largest system
operator and transmission planning organiza-

provided to S#cB and to update it periodi-
cal I¥° the energy agencies must align their
processes in order to make the best and most

tion in the state, there are four other balancingexpeditious decisions to determine whizhc

authorities imalifornia that play similar roles.
among these, ladWPis the most important

of those with autonomy from thePUc as a
publicly owned utility and from ti@ifornia

ISo as an independent operator of abalancing
authority aredhis issue cannot be solved by
the cPUc and californial® alone.ladWP
isan important player in developing its own
plans to use scarce air quality credits that
new or repowered generatorswill need in the
overalllos angelesBasin as the power gener-
ating fleet complies with the S#B'’s once-
through cooling mitigation policy.

258 SenateBilt 695 (Kehoeghapter 337, Statutes of 2009)
authorizes an expansion of retail choice and thus
may once again create splitsbetween the interests of
loU-bundled service customers and those of customers
provided energy services through an electric service
provider.
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power plantswil | be repowered, retired, or re-
tired with the capacity replaced remotely and/
or with transmission system upgrades.

259 Jaske, Michael r. (ener gyc ammission), dennisc.
Peters ¢alifornia Independent Systepperator),
and rdbertl. Strauss €PUc), Implementation of
once- through Coo ling Mitigatiotthrough Energy
Infrastructure Planning and Procurement california
energycommission, July 2009, cec-200-
2009-013-S d, avaitable at: [http//www.energy.
ca.gov/2009publicationglec -200-2009-013/ cec -200-
2009-013-S d.PdF].

the StateWateresourcescontrol Board staff issued a
revised once-through cooling mitigation policy proposal
onnovember 23, 2009. Many of the changes formalized

in the once-through cocling policy itself the implicit
understandings that theenergy agencies had received
from3SAF cBstaff about the implementation of the

policy through timghe StateWateresourcescontrol
Board conduc ted a public workshop on these changes
ondecember 1, 2009.
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the new Electrici ty the basis for developing detailed plans. Bor-
System rowing fromarchitecture eier gycommis-
sion refers to this specific translation of the
numerous discussions have been takingplace  general vision as a “blueprint,” the blueprint
among the affected energy and environmental being the detailed specifications a contractor
agencies to develop plans to achieve the “new Wwould need to execute amore general archi-
electricity systemfhe arB aB32 clmate tectural rendering or “vision.”
change Scoping Plan implementation i3
once-through cooling policy implementation, infrastructure assessmeatprocess of
ScaQVId air credit allocations among scarce  quantitatively evaluating the state’s blueprint
facilities, andlesertrenewablesnergycon- using current and expected electricity de-
servation Plan are examplesch stems from mand, new supply additions, possible retire-
some vision of a future electricity system that ments of existing power plants, operating
is substantially different from the one that requirements, and necessary transmission to
exists today. Unifying these disparate visions ~ guide decisions about the future energy sys-
and then translating theminto the level of ~ temmix to determine the necessary attributes
detail necessary to create and sustain multi- and locations of necessary power plants, and
year implementation plans is a daunting task. inwhat timeframe.
discussions among agencies and stake-
holders about developing blueprints for future developing &lueprint for
resources that identify desired quantities thefuture
of specific resource types and determining numerous elements describing the future
whether a specific project matches those electricity systemwere identified as far back
needs requires common terminology to allow as the originalEnergy Action Plan. Most of
effec tive communication. Potential definitions these original policy preferences have been
are offered below: ratified, along with new elements, in &3
Climate Change Scoping PlariVhat remain to
vision:a view of the future electricity system beadded to these are the reliability and sys-
incorporating the preferred policy elementstemefficiency objectives that are called out
(renewable generation, demand-side initia- instate law, decisions of the agencies, and
tives) and suppor ting infrastructure (transmis- federal requirements.While it is reasonably
sion, smart grid, dist ribution components) that straightforward to enumeratea long list of
both achieve gHg emission reduction goals elements describing a vision for this future
and assure reliability standards. electricity system, specifying which objectives
arepreferred and determining the numerous
blueprint:a semi-quantitative plan, guide, tangible actions needed to accomplish them
or framework that translates the vision byaremuch lessclear.
juxtaposing the resource policy preferences the energy cammission refers to this
against reliability standards, thereby resolvingspecific translation of the general vision as
conflicts, reflecting priorities among policy @ “blueprint.” Increasing the specificity from
preferences where they interact or conflict, that appropriate for avision to that necessary
indicating which entities are guided by the forablueprint requires that policy interactions
plan, and establishing how agencies coordi-  be recognized and resolvedmbiguities un-
nate with one anothera blueprint provides impor tant in stating a general goal may have
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to be resolved to actually achieve the goal,
and there may be preferences of one path over
another once the consequences of al ternative
interpretations are recognized.

anexample of interactions that must be
resolved is the specification of a renewable
development path and the amount of incre-
mental energy efficiency that will be achieved
by a specific year while pursing an ul timate
goal of all cost-effective potential.First, any
incremental energy efficiency impacts that
are achieved diminish the aggregate amount
of renewables that must be developed to
achieve a 33 percentrPS goal. Figure 33
showed the implications of alternative as-
sumptions about incremental energy efficien-
cy and the amount of net short renewables
needed in 2020. the rangeis actually wider
than Figure 33 reveals when the ful | set of
demand-side policy initiatives are considered
(additional energy efficiency prograncsP,
and dist ributed generation).

Second, the development pattern of re-
newables is crucial for identifying the amount
and type of supplemental generating facilities
and transmission developmemdetermin-
ing whether renewables will be concentrated
in preferred zones or widely dispersed will
impact infrastructure needdditionally, a
development path that emphasizes in-state
renewables means more in-state t ransmission
and more firming generation to be located in
california than does a development path that
has higher amounts of renewables impor ted
from the rest of Wcc, where the local bal-
ancing authority provides firming resources.

numerous scientific and analytic studies
are necessary to develop a blueprint level of
specificity, some of which are al ready under-
way.examples include:

= the californial® study of the genera-
tion requirements to achieve 33 percent
renewables by 2020.
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= theinter-agencytc study to ascertain
the amount and type of both flexible gen-
eration and t ransmission system upgrades
needed to replace existing capacity in
amanner that assures local and system
reliability, while maximizing use of the
resources already committed toward
achievingaB 32 goals.

= the energy cammission/cPUc study of
the incremental impacts of energy effi-
ciency initiatives developed for thBUc
in the 2008 Goals Update Report as the
foundation foolU goals ind.08-07-047.

= the energy canmission, department of
Fish and game, Bureau of |and Manage-
ment, and US. Fish and Wild life Service
desert renewable energy conservation
Plan, currently in development, a science
based conservation strategy to identify and
establish areas for potential renewable en-
ergy development and conservation in the
colorado and Mojave deser the plan’s
goal is to reduce the time and uncertainty
associated with licensing new renewable
projects on both state and federal lands.

While each of these efforts is being
pursued on its own timeline and with a spe-
cialized team, all of the efforts must be co-
ordinated and reasonably consistent for them
to be integrated into the blueprint later. In
addition, since there is much uncertainty
about the future, the emphasis should be on
conducting analyses of mul tiple, plausible fu-
tures (including futures in which 33 percent
rPS or other policy goalsare not reached “on
astraight line”), estimating the magnitude of
the resources likely to be needed in the next
10 years, and defining what could be buil t
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without regret over five to eight yeliras- cific services required. Similarly, there are
sumptions about the development of other considerable differencesin transmission de-
system components, as well as habitat and velopment to achieve different ways of satis-
land use constraints, wil | be essential to these fying local capacity requiremerdaveloping
analyses. Such analyses would translateinto transmission system elements within some
statewide planning guidance disaggregated urban load centerswould diminish the need

and quantified to some set of defined areas, for local capacity and increase the locational
including perhaps the I8 control area, util- options for needed generation development.
ity service areas, planning areas, and/or local thiswould likely be beneficial fromboth a
reliability areas. market power and a power plant permitting
perspective.as a result, there is interaction
infrastructure Assessment between generation and t ransmission system

assuming one has a clear translation of the  infrastructure not just because of al ternative
vision into ablueprint, one can determine spe- paths of renewable development, but between
cific elements to achieve this bluepragain, generation versus transmissiomsolution

the consequences of interacting elements of these uncertaintiesin the development of
have to be closely integrated. It iswel | under- ablueprint allows the next stage to focus on
stood that thealifornia Bs 33 percent the specific facilities or sets of facilities that
renewable study will determine the amount  are needed.this level of detail can then be-

of flexible capacity that provide incrementing, come the basis for tracking whether resource
decrementing, ramping, and spin and nonspin  additions are progressing as necessary, or
reserve services. It is also understood that the whether cor rective action of some sor t must

consequences of the SAfcB'’s once-through be taken to return to the resource additions
cooling mitigation policy will lead to the loss otal led out in theinfrastructure assessment.
some of the resources that provide these ser- theinfrast ructure assessment should be
vices, such as agingotc power plantsthus, broad in scope, yet detailed enough to be rele-

the combined effect of the 33 percent renew-  vant for all jurisdictions in specifying the types
ables goal and antc mitigation requirement and sizes of power plants. For exarmple, a lo-
that leads to retirementsis the need for a largecal air pollution control district evaluating a
amount of flexible resource development, both 49-MN geothermal plant —below the 50-MW
to replace that lost throagh power plant size threshold of thenergycammission’s li-
retirement and the additional amount needed censing jurisdiction —must recognize that the
to accommodate renewable development. generation fromsuch aplant would displace
Finally, to theextent that incremental energy emissions from natural gas and coal power
efficiency policy initiatives can be relied upon  plants that have much greatiiy emissions
to produce firm savings, fewer flexible fossil per unit of production. Similarly, while major
resources wil | be needed. central station solar power plant proposals
the resulting infrastructure assessment that usePs technologies are outside the-
for flexible, dispatchable generation would ergycammission’s jurisdiction, many of the
be spelled out in amounts, location, and spe-  permitting issues the local agency must con-
sider are the same as those considered by the
energycammission for asolar thermal power
261 “Without regret” means the amount of power plant p|ant_the statewide infrastructure assess-
pocipren o o =Tl ment should be used to guide cach agency'
infrastructure approval and licensing respon-
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sibilities and thus maximize coordinated ac-
tion to achieve state energy policy goals.

generatiomfrastructure
Assessment
the energy commission is the permitting
agency for thermal power plants greater than
50 MW in size. although some renewable
generating technologies are permitted by local
agencies, the majority of power plant capacity
additions are permit ted by thenergycom-
mission. Intervenors in recent cases have
explicitly raised need issues even though the
legal construct of the licensing process does
not call out infrastructure assessmettte
energy canmission is exploring generation
infrastructure assessment issues through an
order Instituting Investigation concerning how
to treafHg emissions as par t of theceQa
process for its power plant licensing process.
the report issued by thenergy cormis-
sion’s Sitingcommittee called for several
follow-up studies, aswel | as a further review
in the 2009 | ePr proceeding® this makes
the energycammission’s permit ting process
one of the principal clients of a generation
infrastructure assessment product. From the
nar row perspec tive of providing a foundation
for possibleenergy cammission generation
infrastructure determinations for larger fos-
sil power plants, the critical component of
theinfrast ructure assessment is analysis that
indicates what fossil or other resourceswould
be needed under different futures.

a comprehensive compilation of resource
policy preferences was accomplished through

262 californi@nergycommission, Commit tee Guidance
onFulfil ling Califomia Bnvironmentagluality Act
Responsibilities for Geenhouse Gas Impacts in Power
Plant Siting ApplicatiofMarch 2009, cec -700-2009-

004, available at: [http//www.val leyair org/programs/
ccaP/documentstec -700-2009-004.pdf}.
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acontractor repd® which suggested that
adispatchable gas plant could serve one or
more of five roles. Some roles required that a
power plant be located in specific geog raphic
areas, such as the local capacity areas iden-
tified by the californial® throughits local
capacity requirements studiesther roles
required power plants that could provide the
sorts of services now being studied by the
californiaI® inits 33 percent renewables
integration study, such as incrementing, dec-

these questions could not be resolved in
the 2009 lePr proceeding, but are at the core
of deciding how formally #mergycom-
mission’s licensing process will incorporate
a need conformance element in the future.
Further effort is needed to make a decision
and to craft a legislative proposal for the next
session of thelegislature.

transmissiorinfrastructure
Assessment

rementing, ramping, fast start, and relatedaddressing the need for transmission infra-

services. Plants possessing such capabilities
are perceived to be more useful and neces-

structure takes placein transmission develop-
ment, mostly between thealifornia I8 and

sary to the future electricity system thanthecPUc but alsounder ad hoc arrangements

plantswithout these characteristics.

In severalePr workshops, it became clear
that siting fossil power plantswill be increas-
ingly difficult imalifornia, suggesting that
plants that are successful ly permit ted should
be the ones with the characteristics that are
most needed. However, parties to these work-
shops raised two fundamental questions:

= towhat extent should theenergycom-
mission licensing process help to skew the
limited number of additional fossil power

frequently created for specific projecten
though thecalifornia I reviews specific
transmission projects proposed by t ransmis-
sion owners and other entities and determines
whether they are needed, larger transmission
projects requiring@eQa determination from
the cPUc often encounter strong opposition
in the permit ting process, and need confor-
mance is frequently a fundamental issuas

an example, opponents of the Sunrise Power-
link in Sandiego asser ted that urban rooftop
Pv could substitute for the transmission line

plants that can be constructed towardand the power it would import. In their per-

those that are really needed?

= What is the appropriate sequence be-
fween achieving an energy commission
permit and a long-termcontract viaapro-
curement process of a load-serving entity
(or decision to construct by a load-serving
entity itself)?

263 MrW& associates Famework for Evaluating
Greenhouse Gas Implications of Natural Gas-Fired Pover
Plants inCaliformiac onsultantepor t, May 2009,
cec-700-2009-009, avaitable at: [htip://www.energy.
ca.gov/2009publicationglec -700-2009-009/ cec -700-
2009-009P dF].
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spective, the proposed transmission line was
not neededanother example occur red when
publicly owned utilities proposing a transmis-
sion line frormortherrcalifornia renewable
developments tcentralcalifornia encoun-
tered resistance from land owners along the
route, who contested that their land should
not be used for a transmission line clearly
intended to serve others that also did not pro-
vide the landowner with any policy or mone-
tary benefit. From the opponents’ perspective,
the need for the line was not justified.

the 2009 Strategic transmission Invest-
ment Plarmproposes a consolidated statewide
transmission plan that could help resolve some
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of these concerns. First, planning would be di-
vided into two time frames: a short-term, 10-
year planning horizon and a second time frame
that looks at the 10- to 30-year horizon. In the
short-termplanning process, east ivould
submit its planning perspective to taifor-
nia ISo, and publicly owned utility balancing
authorities would submit planned projects of
statewide significance to thetPg. Projects
without statewide significance would go di-
rectly to permit ting because they would not
affect statewide planningext, thecalifornia
ISo would develop isnnual Plan, which ad-
dresses thecalifornia I8-controlled grid.

the ctPg could then work to develop a
single statewide transmission plan, with the
loUs and the publicly owned utility balancing
authorities acting in a ful ly coordinated man-
ner.toadequately reflect stakeholder inter-
ests, the plan must have broad stakeholder
support through al | phases of plan develop-
ment, par ticularly with regarddt. While
consensus is not realistic on a statewide
basis, the goal should be to achieve broad
enough stakeholder support that transmission
permitting wil | be less contentious and have a
greater likelihood of success.

the ctPg statewide plan could then be
submitted for evaluation to téeergycom-
mission’s St rategid ransmission Investment
Plan proceedingthe objec tive is to ensure

the final step is permit ting, which is the
most controversial stage of transmission de-
velopment because it has the highest level of
analysis and scrutinyhe cPJc has jurisdic-
tion overdU transmission line projects, and
the publicly owned utility balancing authori-
ties have jurisdiction over transmission line
projects proposed for their service territories.
as pointed out, an inadequate transmission
planning process compromises the permitting
process because transmission line owners
seeking permit approvals for their projects will
likely fail for lack of support and because of ac-
tive stakeholder resistanties step assumes
that need for new transmission is ul timately
determined during the permitting process.
However, this process envisions that analyses
in support of need determination are being car-
ried out during each of the preceding steps.

assuming thectPg statewide plan se-
cures broad stakeholder support, this permit-
ting step envisions stakeholders’ support for
t ransmission project permit applications that
are consistent with thetPg plan.For proj-
ects largely facilitating renewable develop-
ment, theret| stakeholdersunderstand the
benefits of such a project and can presumably
be relied upon to express support for such
projects. For others, however, such as up-
graded transmission lines facilitating reduced
reliance upontc power plants, support from

that state interests regarding state policgtakeholdersis less obvious and wil | have to

goals and objectives are evaluated in a pub-
lic forum. Projects conforming to state policy
goals and objectives would be given greater
weight in the permitting procesthe Strate-

gic transmission Investment Plaralso targets
transmission projects for ¢hergy cam-
mission’s corridor designation process, and
this step envisions recommending multiple
projects identified in tletPg statewide plan
for simul taneous designation, rather than a
piecemeal approach of one corridor designa-
tion proceeding at a time.
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be marshaled.

For longer termplanning, it is impossible
to produce a 30-year plan with the same level
of detail as the 10-yeagalifornia I8 annual
transmission Plan. Instead, the long-term
plan would build on the 10-yesalifornia I8
plan and tPg statewide plan and would con-
sider theretl conceptual plan andWestern
renewable energy Zone initiative planning
output.the energy cammission would pre-
pare and vet the long-termplan in the Strate-
gic transmission Investment Plan proceeding,
with the cooperation of electric utilities and
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interested stakeholderthe long-termplan
would feed back into subsequentret| con-
ceptual transmission planning cycles, which
this planning approach assumes would be
undertaken every two yearthe objective of
subsequent retl cycles would be to update
the conceptual transmission plan completed
two years previously. In addition, like the
10-year transmission planning proposal, the
long-term plan would signal transmission
corridor needs for thenergy cammission’s
corridor designation program.

this type of far-reaching planning horizon
would not seek precision, but it would offer a
vision of possible future transmission needs
for californiasignificantly into the future. In

the complexity of the issues involved in
deciding what infrastructure is needed, cou-
pled with the number of moving par ts within
the electricity sector including demand- and
supply-side options and goals, callsfor a new,
more integrated planning processdalifor-
nia. the stakes of making isolated choices
that may preclude other more electrically
and economical ly advantageous choices are
high. generation, transmission, smart grid,
and storage technology are rapidly evolving.
the best strategies for meeting environmental
goals— including achievinggHg reductions
and reducingotc impacts and air pol lution
emissions, as well as protecting biological
and cultural resources —are still developing.

addition, it would help ensure that shorter ternin addition, the t radeoffs involved in choices

planning by thealifornia I8, electric utilities,
and theetlcol laborative stakeholder process
do not preclude or conflict with longer term
t ransmission options foalifornia beyond the
customary 10-year planning horizon.

integratedeneration/
transmission Planning

For too long, the generation and transmission
planning processes have operated as paral-
lel, not integrated, mechanisassessing

the options for retirement of exisiing
generation is another area in which t radeoffs
and complementary roles for generation and
transmission have to be assessed. Part of the
joint proposal of thenergycammission, the
cPUc, and thecalifornial8 to the S/WcBis

an agreement to conduct analyses that iden-
tify the options for retiring eaahtc power
plant and specifying the necessary replace-
ment Both the
generation and thetc replacement topics
illustrate the need for and the beginning of
efforts to bring generation and transmission
analyses togethethis is a good first step, but
what is needed now is a more explicit elec-
tricity infrast ructure planning process where
decisions make use of such analyses.

infrastructure. renewable

tHe FUtUre oF callFornla’Selectrical SySteM
INtEGRALING Po 1 ICy AND PIANNING

about the power plants, transmission lines,
and other approaches necessary to improve
california’s electricity infrastructure to meet
our environmental challenges are only now
becoming more cleacalifornia must develop
amore streamlined and integrated process for
examining options and making decisions on
electricity infrastructure needed to meet the
state’s future policy goalthe energycam-
mission plans to work with thecPUc, cali-
fornia I®, arB, SN rcB, and a broad set of
stakeholders to develop such a process.
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california’s energy systems must constantly
respond to changes in energy supply and demand, new policy
priorities, and technological advaaddsough the current eco-
nomic downturn has reduced projected energy demand in the
short term, demand is expected to increase over time as the
population continues to grow and the economy recenengy
systemplanning must be flexible enough to respond to changes
in energy markets, new technologies, evolving policy direction,
and economic fluctuations.

at the same time, california needs to maintain reliable and
cost-effective energy supplies while also incorporating new
environmental policies and regulations. Policy makers consider
the costs of providing clean and reliable energy to bothenergy
providers and consumers while they balance the short-term
costs of doing so against the long-term costs and impacts of
catastrophic climate change.

theprimary policy driver for energy in both the short and
long termis the state’s goal of reducing greenhouseglip
emissions. the state has identified near-termstrategies for its
2020 goals, but more aggressive policies and actions will be
needed to meet the longer termgoal of redjidgngmissions
to 80 percent below 1990 levels by 20%0.achieve this target
will require fundamental changes in the way energy is produced
and used aswel | as extensive effor ts to develop new technolo-
gies to meet the challenges that lie ahead.
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as californiamoves toward less carbon-
intensive energy sources to meet its climate
change goals, the state needs to identify
emerging technologies that can help address
the chal lenges facing the various energy sec-
tors. Because of the long lead times associ-
ated with research and development efforts,
the state must begin now to identify the most
promising areas of research and development
on which to focus its efforts and ensure that
research and development activities are used
to further the state’s energy policy goals. In
addition, the state needs to continue its re-
search on how climate change will affect the
state’s energy infrastructure and its ability to
serve the citizens afalifornia.

chapters 2 and 3 discussed some of the
major issues facingcalifornia’s transporta-
tion, electricity, and natural gas sectbiss.
chapter identifies recommendations that the
californi@nergycammission believes should
be implemented immediately to ensure that
the state’s energy systems continue to meet
the needs ofcalifornia’s citizens.

recoMMendat lonS
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recommendations for Electricity

Energy Efficiency and
demandresponse

california needs to increase its efforts to
achieve al | cost-effective energy efficiency in
the state to meet tigtlg emission reduction
requirements icalifornia law and the recom-
mended actions in thaliforniairresources
Board's 4rB’s) Climate Change Scoping
Plan Strategies to achieve thegHg reduc-
tions include zero net energy new buildings,
increased building and appliance standards
along with better enforcement of those stan-
dards, and increased efficiency of the state’s
existing building stock. With the prospect of
expanding population growth in drier, hotter
inland areas and the resul ting increase in air
conditioning loadsgaliforniamust continue
itsefforts to reduce peak electricity demand
to reduce the need for expensive and higher-
emission peaking power plants. In addition,
theenergycammission needs to continue its
efforts to accurately reflect energy efficiency
impacts in its electricity demand forecast.

zeronetenergybuildings

toachieve the goal that all new residential
construction inalifornia be zero net energy

by 2020 and al | new nonresidential construc-
tion be zero net energy by 2030, thenergy
cammission recommends that bydecember
2010, it establish a statewide task force that
includes state agencies, local governments,
utilities, industry, enforcement bodies, and
technical experts to address and develop rec-
ommendations on issues such as:

= the definition of zero energy — for exam-
ple,zero net energy, zero peak energy, and
zero net carbon.

recoMMendat lonS
RECoMNMENDA tIoNS FoR EIECIRICI ty

= Whether progress toward the goal should
be measured by individual home or nonresi-
dential building, by neighborhood, by commu-
nity, or by climate zone.

the optimal level of energy efficiency
needed before installing on-site renewable
resources and how to incorporate that into
building codes.

the most important aspects of residential
and nonresidential

design and construction
technigues that need attention in enforcement
efforts and code upgrades to stay on thezero
net path.

= lessons learned from national efficiency
code programs and appliance standards.

the role of land use planning and neigh-
borhood design and the need for continuing
dialogue with local governments.

the role of reach standards, green build-

ing codes, and other voluntary programs.

= Ways to better integrate and compen-
sate dist ributed generation through zero net
energy buildings, neighborhoods, and other
developments.

Potential pilot
implementation.

program design and

Because the goal of zero net energy build-
ingswill involve not just efficiency but also
building-based energy supply, theergy
cammission’s standards for building energy
efficiency should be expanded to address
building-scale renewable energy solutions.
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building and Applianesdandards by licensed and unlicensed contractors that
to improve the contribution of the state’s results in noncompliance with the building
building and appliance standards to state- energy efficiency standards.
wide energy efficiency goals, tbeergy
cammission wil I: efficiency iexistingouildings

to take advantage of the significant potential
= adopt and enforce building and appliance  for energy efficiency savings fraralifornia’s
standards that mdlifornia on thepath tozero existing residential and commercial buildings,
net energy residential buildingsby 2020and  the energy cammission recommends the
zero net energy commercial buildings by 2030. following:

= Increase the energy efficiency achieve- = the state should require home energy
ments of the building standards by an average ratings and energy efficiency retrofits at
of 15 percent in each cycle of thestandards  point of sale, remodel, or refinancing as one
in order to achieve zero net energy by 2020 approach in a package of st rategies to signifi-
for residential and 2030 for nonresidential cantly improve energy efficiency in the exist-
construction. ing building stockenergy canmission staff

will develop the necessary infrastructure to
= expand the scope of building standards to  ensure that such an approach is successful,
include process loads, laboratories, refrigera- with the goal of developing incentives by 2013
tion systems, and high energy-using commer-  that include funding for home energy ratings
cial building types. and maximum levels of required expenditures

for retrofits to avoid dissuading homeown-
= continue to adopt appliance standardsfor ersfromselling or making improvements to
consumer electronics, general lighting, irriga- their homesadditional strategieswill also be
tion controls, and refrigeration systems. explored and closely coordinated with the cur-

rent utility programs, stimulus fund programs,
= Work toward meeting thevernor’s com- and the upcoming proceeding direc teddly
mitment to achieve 90 percent compliance 758 (Skinner,chapter 470, Statutes of 2009)
with the building and appliance standardsby  toensure a comprehensive and coordinated

2017, by improving enforcement and compli-  approach that captures all cost-effective
ance with building standardhe energy energy efficiency in existing buildings.
commission will work with building depar t-

ments and provide them with the education = legislation, utility incentives, and local

and tools needed to increase their compli- ordinances should require quality installation
ance rates and wil | expand work on appliance and maintenance of heating, ventilation, and
standards through partnering with the state’s air conditioning equipment, employing quali-
attorney general and municipal offices of the fied technicians and third-par ty verification,

district attorney. and providing public information regarding the
benefits achieved through quality installation
= expand collaboration with dbetrac- and how to engage contractors who provide

torsStatdicensingBoard to take action to  quality instal lations.
investigate and discipline unlawful activity

recoMMendat lonS
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= theenergyconmission and thesalifornia
Public Utilitiesommission (cPUc) wil work
together

to develop and implement audit,
labeling, and retrofit programs for existing

energy efficiency technologies and tech-
niques as wel | as building maintenance and
commissioning.

buil dings that achieve al | cost-effectiveenergy Publiclpwnedutilityenergy

efficiency measures, maximize the benefit
of existing utility programs, and expand the
use of municipal and utility on-bill financing
opportunities.

= For rating nonresidential buildings aspart
of aB 1103 (Saldafia, chapter 533, Statutes

of 2007) performance disclosure require-
ments, the energy cammission will develop

a californi@nergy Performancéoo! to pro-
vide a performance rating for energy usage
by building size and type; an asset rating for
the building shell, heating/ventilation/air con-
ditioning, boilers, and other equipment; and a

efficiency Programs and
reporting

to ensure that publicly owned utilities are
making progress toward achieving the state-
wide goal of 100 percent cost-effective energy
efficiency savings, theenergy cammission
recommends the fol lowing:

= Publicly owned utilities should apply
integrated resource planning to compare
demand-side resources with supply-side
resources using cost-effectiveness metrics.
this approach should result in increased fund-
ing for energy efficiency from utility sources

carbon rating for renewable energy generationbeyond the public goods charge (that is, pro-

on-site that offsets electricity or natural gas
use by 2012. the european Union’senergy
Performance of Buildinglirective will be
considered as a model.

= Because the energy performance disclo-
sure requirements undeaB 1103 apply only

to entire buildings, teergy commission

will develop regulations by 2012 to address
how to obtain meaningful building perfor-
mance data for tenant-leased spaces.

= tocapture all cost-effective energy sav-
ings in existing buildings, theUc will
encourage the energy and water utilities to
transform the market from near-termsavings
to sustained long-term strategies and activi-
ties through performance-based
comprehensive packages of energy-saving
strategies, and decoupling of earnings from
energy and water sales.

incentives,

= the energy commission’s Public Inter-
estenergyresearchprogramwill target and
support research effortsin new and emerging

recoMMendat lonS
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curement)and should increase future energy
savings enough to reach adopted targets.

= to demonstrate this commitment, the
publicly owned utilities should provide addi-
tional information in their March 15, 2010
annual report to thenergy canmission on

the role of energy efficiency in their integrated
resource planning and the details of how
increased funding will help to meet adopted
energy efficiency targets.

= each publicly owned utility should con-
tinue to complete evaluation, measurement,
and verification studies to show that energy
savings have been realized; should fund these
studies consistent with their impor tance as
asignificant resource; and should report on
evaluation, measurement and verification
plans, studies, and resul tsin their next annual
aB 2021 ( levine, chapter 734, Statutes of
2006) submittal to thlergy commission

due March 15, 2010.
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= toprovide confidence that publicly owned
utilities are achieving their energy efficiency

on the progress of meter instal lation should be
included in the20717 Integrated Energy Policy

targets with bona fide programsavings, pub-  Report (ER).

licly owned utilities should increase the trans-

parency of information on energy efficiency
activities, expenditures, savings estimations,
and cost-effectiveness calculations. In addi-
tion, they should provide to feergycom-
mission staff the data used to create their
annual status repor téhe energy commis-

sion will work toward developing protocolsfors

= all customers with advanced meters
should have no-cost access to near real-
time information about their energy usein a
format that is both meaningful and easy to

understand.

all utility price signals should use open

the publicly owned utilities to provide informa- source, nonproprietary formats.

tion that explains 1) year-to-year differences
in budget and savings accomplishments and
2)methodologies and assumptions for esti-
mating and verifying annual savings, as well
as for determining feasib b3 2021 potential
and targetserergy commission staff will

= the erergy cammission will continue
efforts to adopt a statewide load management
standard requiring all utilities in the state to
adopt default but optional time-varying pricing

for customers that have advanced meters. In

develop a draft outline of specific data require- developing load management standards, the

ments for comment by publicly owned utilities
and other parties by late January 2010.

= energy commission staff will establish
awaorking group that incorporates appropri-
ate parties to discuss successful energy

energy cammission will continue col labora-
tion with thePUc, thecalifornia independent

System operator (9, and publicly owned

utilities.

= the energycommission’s Public Interest

efficiency portfolio and resource planning energy research program will continue to
approaches and to provide a collaborative pursue research and development that sup-

forum that identifies not only existing barri-

ers, but also solutions for overcoming the

most significant bar riers that publicly owned
utilities face when at tempting to capture all
cost-effective energy efficiency.

demand response

tohelp the state meet its goal of reducing
peak demand by 5 percent through demand
response measures, theenergycommission
recommends the fol lowing:

= all utilities, including publicly owned utili-
ties, should install meters capable of record-
ing hourly consumption and should publish
their time-varying electric ratesin an action-
able and open source format. Status reports

recoMMendat lonS
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ports load management standards.

incorporatirgfficiency in the
demand forecast

tointegrate efficiency into future demand fore-
casts, thenergycammission recommends the
following:

= energy commission staff will actively
par ticipate incPUc’s evaluation, monitoring,
and verification activities for the investor-
owned utilities, aswell as similar activities
for the publicly owned utilities, to get insight
into determinations of program savings and
potential for future savings, which are closely
related tenergycammission demand fore-

cast responsibilities.
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the energycommission wil | use the 2009
adopted forecast as a starting point to esti-
mate the incremental impacts from future
efficiency programs and standards that are
reasonably expected to occur, but for which
program designs and funding are not yet com-
mitted. Staff is planning to use and possibly
modify Itron’s forecasting modek$&hat, for

this new purpose, with [tron to provide train-
ing for the model in early 201Ghe energy
cammission, in cooperation with theePUc,

the investor-owned utilities, and the publicly
owned utilities, wil | devote sufficient resources
to develop in-house capability to differentiate
these future energy efficiency savings from
energy efficiency savings that are already
accounted for in the demand forecast.

= energycommission staff will work closely
withcPUc staff in establishing feasible state-
wide energy efficiency goals as part of the
periodicaB 2021 requirements, as well as

other forums.

renewableresources

Producing electricity from renewable
resources provides a number of significant
benefits to california’'s environment and
economy, including improved local air qual-
ity and public heal th, reduced global warming
emissions, a diversified state energy supply,
improved energy security, enhanced economic
development, and creation of green jodbb-
fornia has and can access some of the best
renewable resource areas in theworld. State
policy makers should continue to lead the
nation and the world in creating policies that
maximize the cost-effective development of
renewable energy generation.

Increasing the portionedlifornia’s elec-
tricity that comes from renewable power wil |
be essential to achieving statewgidy emis-

However, the state has encountered significant
roadblocks in its effort to meet the 20 percent
by 2020 renewablesPortfolio StandanfeS}

goal that continues to present challenges to
achieving 33 percent renewables. Major is-
sues associated with meeting the larger target
include difficul ty in securing financing, delays
and duplication in siting processes, time and
expense of new transmission development,
the cost of renewable energy in a highly fluc-
tuating energy market, integration of large
amounts of renewable resources into the
electricity grid, and chal lenges in maintaining
the state’s existing renewable facilities.

In September 2009, after unsuccessful
negotiations on legislation that would have
codified the 33 percent renewable target,
governor Schwarzenegger issuegecutive
order S-21-09, which directs tharB to act
as lead agency under the authorityaf 32
(nufiez, chapter 488, Statutes of 2006) in
implementing a policy consistent with the
achievemment of a 33 percentrenewableen-
ergy Standardihe arBis directed to adopt
the policy by July 2010, and will work closely
with thecPUc and theenergycommission to
draft the regulations.

renewables Portfosiandard
targets

to support efforts to achiev®S goals,
the energy cammission
following:

recommends the

= the state should pursue codification of
the 33 percent renewable target, drawing
upon efforts that are underway to implement
executiveorder S-21-09 and to accelerate the
permitting of renewable energy infrastructure

and facilities icalifornia.

the energy cammission, thearB, the
cPUc, and the california I9 must continue

sion reductions from the electricity sectortowork together to implement a 33 percent

recoMMendat lonS
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renewable electricity policy that applies tdoetter coordination of the timing of resource
all load-serving entities and retail providers. additions and the mix of resources added to
the energycammission encourages tharB efficiently meet customer needs and maintain
fo keep the market for renewable energy in system reliability. In addition, there will be
californiastable by ensuring that the 33 per- efforts to determine what new, more flexible,
cent policy issimilar in rules and structure to and efficient natural gas technologies best
the 20 percentPS. In addition, therBeffort fit into an electricity grid in transitidghe
should use the analyses and findings from the  energy commission will complete an initial
2009 BR as the starting point in developing  study of the surplus generation issue to iden-
regulations. tify specific resource and data needs aspart
of the 2010 IF-RUpdate , with the in-depth
= Because of the impor tance of achieving analysisaspart of tHO711 BR.
the state’s 33 percentPS goals, theenergy

cammission recommends, as it has in past = achieving 33 percent renewable energy
HERs, that the cPUc ensure that investor- will change the resources needed to maintain
owned utilities meetrPS targets and that it electricity system reliability, including local
consider the imposition of strong penaltiesfor ramp rates, inertia, and other transmission-
noncompliance. related ancil lary service functimsrepare

for these changes, thenergycommission

will continue to share input assumptions
renewab léntegration and analysis from previougnergycommis-
tofacilitate integrating renewable energy into sion studies with thecalifornial8 to inform
california’s electricity systemwhile maintain- its ongoing work to understand operational

ing reliability, tlemergycommission recom- impacts of large amounts of intermittent
mends that the fol lowing actions be completed renewable resources.
by theend of 2011:

= the energycommission’s Public Interest
= toavoid overbuilding new gas-fired power  energy researchprogramwill develop tools
plantsin the near term that will not be needed to forecast operational performance of solar
in the longer term, éimergycommission wil | energy generation facilitithe tools will
workwith thecPUc, the californial®, the be designed to examine whether forecasting
arB, utilities, and other stakeholders to coor- errorsin load magnify errorsin forecasting
dinate implementation of energy efficiency, wind and solar energy production, aswell as
combined heat and power, renewableenergy, thebenefits that power plant-based storage
and once-through cooling requirements. can provide to reduce errorsin forecasting

solar energy productiaspart of thiseffort,
= the energy cammission will conduct the programwill develop a publicly available
further analysis to identify solutions to inte- dataset that project developers can use to
grateincreasing levels of energy efficiency,  estimate electricity that can be produced in
smart grid infrastructure, and renewablecalifornia from roof-top, community-scale,
energy while avoiding infrequent conditions and utility-scale photovoltaic systems and
of surplus or overgeneration in whichmore solar thermal electric systems with and with-
electricity is being generated than there isout storage.
load to consume it. Potential solutionsinclude

recoMMendat lonS
RECoMNMENDA tIoNS FoR EIECIRICIty 232

SB GT&S 0559074



= energy storage is a key strategy for addition, thereshould be continued coordina-
accommodating the intermittent nature oftion withnISt onsmart grid standards such

some renewables. However, a separate tariff
or incentive is needed to create market incen-
tives to encourage the development of large
energy storage projectke energycormis-

sion will coordinate withdhlfornia Band

with Federakrergyregulatorgammission,
aswel | as utilities and other interested par-
ties, to determine how best to incentivize stor-
age, including determining whether storage
can be al lowed to par ticipate in the ancil lary
services market.

= the energycommission wil |l continue to
research storage technologies to reduce cost
and determine the best placement and sizing
of new facilities to maximize electric system
value.

smartgrd

to support the integration of renewables,
california needs to implement asmart goid.
do so, standards must be adopted to ensure
that thesmart grid provides an open architec-
ture that allows access to a wide variety of
technologieshe energycommission recom-
mends the fol lowing:

= theenergycormission will workwith the
cPUc to develop a regulatory framework for
adoptingnational Institute of Standards and
technologyfiSt)Smart grd interoperabil -
ity and cyber security standards consistent
with Federalenergy regulatorgammission

as open automatedlemand response.

= the energycormission will continue to
coordinate with trePUc, the california I8,
utilities, and stakeholders to develop smart
grid plans, consistent with the requirements
in SB 17 (Padil la, chapter 327, Statutes of
2009), as described inchapter 1.

= the erergy cammission will continue
Public Interestnergy research program
research on technologies that mitigate or
resolve intermittency of renewable resources,
as well as research on bidirectional power
flows and power quality issues resul ting from
increased use of renewable resources.

maintainingxistingrenewable
facilities

tohelpmaintaircalifornia’s baseline of exist-
ing renewable facilities, thenergycommis-
sion recommends the fol lowing:

= the governor’s Bicenerggction Plan
should be updated to address continuing bar-
riers to the development and deployment of
bicenergy.these barriers include air quality
permitting, expiring incentive programs, and
lack of private project financinthe Bioen-
ergyaction Plan should also be expanded to
identify issues and potential solutions related
to biogas injection and gas cleanup.

rulings to ensure national and international

compatibility.

= the energycammission, the cPUc, and
the california I should participate in the
niSt Smart grd Interoperability Panel
ensure thataliforniasmart grid activitiesare
shared nationally and taltifornia can learn
fromsmart grid activities in other states. In

to
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= the energy cammission will
options to ensure that existing biomass
facilities continue to operate, including con-
tinuation of thexisting renewable Facilities
Program, subsidizing biomass feedstocks, or
developing a feed-in tariff for existing biomass
facilities.

explore
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supportingew renewable
facilities andransmission

to facilitate permitting of new renewable
facilities and securing the necessary trans-
mission corridorsand lines to access those
facilities, theerergy cammission
mends the fol lowing:

recom-

= the energy commission will work with
the cPUc, the california I8, the Bureau of

land Management, thedepartment of Fish

and game, and other agencies to implement
specific measures to accelerate permit-
ting of new renewable generation and the
transmission facilities needed to serve that
generation, including measures to eliminate
duplication, shorten permitting timelines,
and complete planning processes to balance
clean energy development and conservation
such as the renewableenergy transmission
Initiative and thedesert renewableenergy
conservation Plan.

= energy cammission staff will actively
participate in thePUc Investigation and
rulemaking on transmission for renewable
resources and collaborate withcfde and
other agencies to eliminate duplicative trans-
mission needs determination and permit ting
processes.

= energycommission staff will continue to
participate in therenewableenergy action
team's effor ts to streamline and expedite the
permitting processes for renewable energy
projects, while conserving endangered spe-
cies and natural communities at the ecosys-
temscale in the Mojave andoloraddesert
regions through thkeser trenewableenergy
conservation Plahhe energy commission
staffwil | ensure that the generation findings
in the desert renewableenergy conserva-
tion Plan are considereddalifornia I8 and
cPUc transmission processes.
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= the energy cammission, california 15

and the california transmission Planning
group will prioritize transmission planning
and permitting efforts for renewable genera-
tion and work to overcome bar riers and find
solutions that would aid their development.

= tomeet thegovernor’s target of 20 per-
cent of the state’s renewable energy goals
frombiomass resources, tlenergycammis-

sion will facilitate and coordinate programs
with other state and local agencies to address
barriers to expanding biopower, including
regulatory hurdles and project finandimg.
energycommission wil | also encourage addi-
tional research and development to reduce
costs for biomass conversion, biopower tech-
nologies, and environmental controls.

= toleverage funding mechanisms for proj-
ects that simultaneously use biopower and
biofuels, theenergy cammission’s Public
Interestenergy research renewable-Based
energy Securgommunities programwil |l pro-
vide grants focusing on projects that capital-
ize on the synergies of co-locating electricity
generation from biomass with the production
of biofuel for usein the transportation sector.

= local air pollution districts should be
encouraged to become involved in the Inter-
agency Biomass Workingroup since they
have key regulatory authority over biomass
projects. Furthering the dialogue between
air districts, the state’s energy agencies, the
governor, and thelegislature can result in
innovative solutions to mitigate air pollution
while enablingalifornia to meet its biomass/
biogas energy goals.

= energycammission staff wil | conduct early
outreach to local governments and other land
use agencies to inform them of the planning
initiatives that are under way to facilitate the
development of renewable generation and to
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encourage their timely participation in planningthat help reduce health and environmental

for and designating transmission corridors to
helpmeet the state’'s energy policy objectives.

expandingfeed-in tariffs

impacts of electricity generation, including
gHg emissions.

tofacilitate lower-cost development of renew- diSt ribu tegene ration

able resources, thenergycommission rec-
ommends the following actions to expand the
use of feed-in tariffs ircalifornia:

= to help meet the goal of thES and
expand the amount of renewable energy
located near load, thePUc should require
the investor-owned utilities to offer simplified

the 2007 ER identified the need to expand

and upgradecalifornia’s distribution system

to prepare for the resource mix needed to
reach gHg emission reduction goals. With
state policies that rely increasingly on pre-
ferred the distribution system
must be able to integrate and efficiently use

resources,

and standardized contracts set at reason-distributed resources.With potential ly bil lions
able prices for renewable energy projects of dollarsbeing spent on distribution system

20 megawat ts or lessin size.the contracts

should be designed to help small businesses
par ticipate in thePS, reduce the transaction
costs of therPS contracting processes, and

upgrades, the state needs to ensure that those
upgrades will facilitate meeting the goals for
increased renewable resources.

to support the goal of integrating in-

provide gradually declining, publicly avail-creased quantities of both renewable and

able, technology-specific (or produc t-specific)
pricesignals to stimulate competition among
manufacturers to lower the cost of renewable
energy.

= tohelp reduce the environmental impacts
of achieving 33 percent renewable electric-
ity by 2020, the legislature should consider
requiring utilities or tbelifornial8 to offer
technology-specific  (or  product-specific)
feed-in tariffs designed to effectively spur

nonrenewable dist ributed generation into the
grid, theenergycommission recommends:

= the energy cammission and thecPUc
should open a joint proceeding to develop a
comprehensive understanding of the impor-
tance of distribution system upgrades, not
only to assure reliability, but also to support
the cost-effective integration and interoper-
ability of large amounts of distributed energy
for both on-site use and wholesale expet.

development and integration of renewable proceeding should focus on the fol lowing:

energy projects 20 MWand smaller in low-
impact competitive renewable energy zones
and along renewable-rich transmission cor-
ridors.these geographically specific feed-
in tariffs should be offered for limited time
periods to best coordinate the development
of renewable energy with the timing of new
transmission development.

= california should support clarification of
federal law to ensure that states can imple-
ment cost-based feed-in tariffs for resources
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O requiring utilities to provide an assess-
ment of the areas or locations on their
systems in which distributed generation

for both on-site use and/or export would
be of greatest valuethe studies should
report on operational characteristics that
would have greatest value; tools, dataand
criteria used to select these locations; and
obstacles to deploying specific types of
distributed generation in these areas (for

example, high density residential areas).
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O reviewing and requiring the use of dis-
tribution system operational models and
economic/capital investment models in

utility rate cases.

requiring utilities to use these tools to
demonstrate that investments in ad-
vanced grid technologies will support grid
modernization goals, including from a

standpoint of cost-effectiveness.

Implementing and validating open Interna-
tionalekectrotechnicadommission (ec)
communication standards for distributed
energy resources before proprietary solu-
tions become establishedlthough these
standards are not required in the United
States, they are being implementedein

rope wheremost countries are mandated to
use lec standardscalifornia can leverage
european efforts to develop and implement
these standards and ensure that the state
benefits from the widespread use of com-
munication standardsnce implemented

for photovoltaic, the same communication
standards can be used for other renewable
systems, such as wind, fuel cells, and bio-
mass, aswel | as for distribution automa-

tion equipment.

= Because net metering is an essential tool
for making renewable distributed generation
a cost-effective choice for customers and for
maximizing the development of in-state renew-
able generation that requires no transmission
upgrades, thelegislature should require utili-
ties to increase their net energy metering cap
to 5 percent to allow reasonable growth and
support for the deployment of renewable gen-
eration ircaliforniathe cPUc is required to
report to theegislature and thgovernor by
January 1, 2010, on the costs and benefits

of net energy meteringnce that report has
been completed and reviewed, increasing the
cap beyond 5 percent can be evaluated.
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combinedheat and
Power

cambined heat and powercHP) provides
benefits to the system through more efficient
use of natural gas fuel, which also resultsin
decreasedgHg emissions. the barriers to
increased penetration afP technologies
have been identified repeatedly in pdstRs,
but little progress has been made.

meetingscoping Plantargets for
combinedheat and Power
Based on a 2005 cHPmarket forecast, the
arBin its Climate Change Scoping Planset
a target of 6.7 mil lion metric tons of carbon
dioxide €0,) emissions reduction frochiP by
2020. thiswas translated into 30,000 giga-
watt hours and 4,000 MWV of neldP. the new
market forecast done for 2889 HR found
that 5,500 MW of newcHP could be instal led
by 2020 with a combination of incentives,
including export sales feHfP systems larger
than 20 MW.this capacity represents 6.0 mil-
lion metric tons afo, emission reductions,
about 90 percent of the targeted reduction.
In addition, the future of existing qualifying
facility contracts &P (representing about
6,000 MW of existingcHP) is in questionako,
recession has al tered the economic landscape
—natural gas prices are low, and economic
growth estimates are reducedonsequently
the prospect for attaining system efficiencies,
grid stability, angHg reduction seems to be
in jeopardy unless a combination of remedial
policies and programs are implemented with
urgent priority.

the development of neveHP can lead to
a reduction irco, equivalent emissions of 4
mil lion metric tons per year by 2080real-
ize these reductions, thenergycommission
recommends the fol lowing:
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= theenergycormission will work with the
arBand thecPUc in the development ofP
tomeet the state goals for emission reduc-
tions from these technolog@stions include
mandates to remove market barriers to the
development ofHP facilities and provision of
analytical support on efficiency requirements
and other technical specifications so ¢higt

is more widely viewed and adopted as an
energy efficiency measure.

= theenergycormission will work with the
cPUc and thearB to establish minimum effi-
ciency standardgHg emission criteria, and
monitoring and repor ting mechanisms.

= ekctric utilities should develop programs
and solicit projects to prombfe as a
strategy to replace boilers, increase energy
efficiency, and reduce emissions. Programs
should include a mix of mechanisms such as
energy audits, an electricity export sales tar-
iff, and a pay-as-you-save pilot programfor

renewab lecombinedheat
and Power
cHPsystems instal led at wastewater treat-
ment facilities use biogas from sludge and
provide multiple benefits. Besides reducing
on-site energy needs, they reduce methane
generated by the facility. SuotHP systems
also help to meePS goalsyet the near-term
potential of thes#P systems remains unful-
filled due to conflicting regulatory require-
ments for air emissions.

co-digestion of organic material at waste-
water treatment plants can help to mitigate the
gHg emissions emanating fromalifornia’s
mul tiple organic waste st reams. In addition,
co-digesting multiple biodegradable waste
st reams such as municipal waste sludge, food
processor waste, restaurant leftovers, and
dairy manure can add as much as 450 MW to
thecHP potential inalifornia.

theenergycammission recommends that:

= energy and environmental regulatory

nonprofit organizations. Utility ownership is agenciesshould collaborate to resolve con-

acceptable where it does not crowd out pri-
vateinvestment.

= elghbility focHP systems with a generat-
ing capacity of 5SMWor less that meet mini-
mum performance, monitoring, and repor ting
standards should be re-instituted in the Self-
generation Incentive Progreie amount of
the incentive should be based on efficiency
andgHg reduction metrics rather than tech-
nology and fuel types.

= california hospitals, correctional
ties, and military bases that support essential
health, safety, and security functions should
be targeted faodHP developmentthe energy
commission andcPUc should establish infor-
mation and incentive programs to support and
encourage these critical facilities to tid®all

flicting regulations that result in the flaring of
biogases that could be used productively for
distributed generation aidP operations.

new approaches to balance criteria pollutant
emission reductions against energy efficiency
improvements and gas reductions fromelec-
tricity generation should be developed.

= the energycammission, the cPUc, and
utilities should develop financing programs
to fund the near-termpotential &P sys-

tems that use biogas at wastewater facilities.

facili-Financing options should include, but not be

limited to, grants, loans, or incentives for
developing and expanding biowaste digester
infrastructure, generation, and emission con-

trol equipment.

= the energy cammission will conmit

as away toensure that their essential services research dollars to develop a web-based

continue to operate reliably, even if a major
disruption of local or regional power occurs.
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database to provide location, volume, quality,
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and seasonality of biodegradable waste suit- US. nuclearregulatorycanmission firc)
able for co-digestion at wastewater treatment during their reviews of the utilities’ license
plants.this could be done in collaboration renewal applicationshe utilities should not

with indust ry associationshe database will file license renewal applications withrthe
include waste fromalifornia’s agriculture, without prior approval from thc. these
food processing, and dairy industries. studies should include:

= the energy canmission wil | assess the O reporting on the findings from updated
economic and environmental benefitgblf seismic and tsunami hazard studies,
reduction and grid stability from co-digesting including results ofl 3eismic imag-
california’s biodegradable waste from the ing studies, and assessing the long-term
dairy, agriculture, and restaurant industries seismic vulnerability and reliability of the
at wastewater treatment plattis.assess- plants.

ment will include the benefits both to thestate
and to the individual industry contributing to O Summarizing the implications fdia-

thewaste. blocanyon Power Plant and Saonofre
nucleargenerating Stationof®S) of

= theenergycammission, thearB, and the lessons learned from the response of the

californigarbonreductiomreserve (formerly Kashiwazaki-Kariwa nuclear plant to the

carbon reduction registry) must develop 2007 ear thquake.

methodologies both for attaining and monitor-
inggHg reductions and low-cost protocolsfor O reassessing whether plans and access

verification of such reductions for biodegrad- roads surrounding the plants, follow-
able materials whose eligibilitygfdg reduc- ing a major seismic event and/or plant
tion credits is not yet established. emergency, are adequate for emergency

response to protect the public, workers,
and plant assets and for timely evacuation

nUCIear Plants following such an event.

In light of current policy and considerations 0O Studying the local economic impact of
regarding nuclear plantsgtiergycarmmis- shutting down the plants as compared to
sion recommends the fol lowing: alternative uses for the plant sites.

= tohelpensureplant reliabilityand mini- 0O reporting on plans and costs for stor-
mize costs, Pacificgas andekct riccompany ing and disposing of low-level waste and
(Pg&e) and Southerrncaliforniadison (Sce) spent fuel through 20-year license exten-
should complete and report in a timelymanner  sions and plant decommissioning using
on all of the studies recommended in 4B current and projected market prices.

1632 Report, including those that thePUc

identified for completion as part of license O Quantifying the reliability, economic, and
renewal reviewthe utilities should make their environmental impacts of replacement
findings available for consideration by the power options.

energycommission and to thePUc and the
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O assessing the options and costs for com- = the energycormission will continue to
plying with the proposed State Water monitor therc and the Institute afiuclear
resources control Board once-through Power operations reviews ofdiablocanyon
cooling policyhese studies should be and SongsS, and in particular monitor plant
included in the cost-benefit assessment performance and safety cul tureat@s.
of the plants’ license renewal feasibility
studies. = the energycammission will continue to

monitor the federal nuclear waste manage-

O reporting on efforts to improve thesafety ment program and represadtliforniain the

cultureatdhgSand on theirc’s evalu- yucca Mountain licensing proceeding to ensure
ation of these efforts and theplant’sover- thatcalifornia’sinterestsareprotected regard-
all performanced8 only). ing potential groundwater and spent fuel trans-

portation impactsdalifornia.
requiring the utilities to complete these
studies is consistent with thePUc’s general = the energycormission will continue to
rate case decision 07-03-044 regarding the par ticipate in USdepartment oénergy and
state’s important role in deciding whether regional planning activities for nuclear waste

to pursue license renewathe generalrate transportation.

case decision required Rj&e toincorporate

the findings and recommendations okibe- = the energycammission, cPUc, and the

gy commission’sAB 1632 Report assessment california IS should assess the reliability

in Pg&e’s license renewal feasibility study and implications and impac ts from implementing
to submit the study to tl®Uc no later than california’s proposed once-through cooling

June 30, 2011, along with an application on policy and regulations fealifornia’s operat-
whether to pursue license renewaldier ing nuclear plants.

blocanyon. letters on June 25, 2009, from

the president of thePUc to Ry&e and Sce = tosupport the state's long-termenergy

reiterated the requirements that each utility planning, & and R)&e should report, as

complete thdB 1632 Report’'s recommended part of th€010 H-RUpdate, what new gen-

studies, including the seismic/tsunamihazard  eration and/or transmission facilities would be

and vulnerability studies, and report on the  needed to maintain voltage support and sys-

findings and the implications of the studiesfor temand local reliability in the event of a long-

the long-termseismic vulnerability and reliabil-term outage afiablocanyon, ®ngS, or Palo

ity of the plantdhese studies are necessary verdenucleagenerating Statiothe utilities

toallow tb8Uc to properly undertake its ob- should develop contingency plans to maintain

ligations to ensure plant and grid reliability in reliability and grid stability in theevent of an

theevent that eitheiablocanyon or 8ngS extended shutdown ab8gS, diablocanyon,

has a prolonged or permanent outage and for or Paleerde.

thecPUc to reach a decision on whether to

pursue license renewal. = the energycormission will continue to
update information on the comprehensive eco-

= the cPUc should assess the need to nomic and environmental impacts of nuclear

establish a ®ngS Independent Safetgom- energy generation compared with alterna-
mittee patterned after dhablo canyon tives. these economic and environmental
Independent Safetgammit tee.
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assessmentswill consider “cradle to grave,” the energy cammission supports the
or life cycle impacts, including impacts from  many recommendations adopted in 809
uranium mining; reactor construction; fuel Strategic transmission Investment Plarand
fabrication; reactor operation, maintenancehighlights the following recommendations:
and repair; reactor component replacement;
spent fuel storage, transport and disposal;= the energycammission staff will work
and decommissioning. with thecalifornia 8and the recently formed
californiatransmission Planninggroup in
= the SongS Seismic advisory Board a concerted effort to establish a 10-year
should include greater representation fronmstatewide transmission planning process that
independent seismic exper ts, such as univer- uses the energycammission’s St rategic Plan
sity or government scientists and/or engineers proceeding to vet tlealifornid mnsmission
with no current or prior employment with the Planningyroup plan described iohapter 4 of
plant owners or their consul tants. the 2009 Strategic transmission Investment
Plan with emphasis on broad stakeholder
= the diablocanyon Independent Safety  participation.
cammittee should evaluate reactor pres-

sure vessel integrity atliablo canyon over = the energy canmission staff will work
a20-year license extension and recommend with the california I®, the cPUc, investor-
mitigation plans, if needethis review should owned utilities, and publicly owned utilities to
consider the reactor vessel surveillancedevelopa coordinated statewide transmission
reports fodiablocanyon in the context of plan using consistent statewide policy and
any changes to the predicted seismic hazard planning assumptions.
at thesite.
= the energy cammission, california 15
t ransmission and the california transmission Planning
groupwil | prioritize transmission planning and
the 2009 Strategic transmission investment permitting efforts for renewable generation,

Plan describes the immediate actions that asoutlined ichapter 6 of th€009 Strategic
california must take to plan, permit, construct, transmission Investment Plan, and work on
operate, and maintain a cost-effective, reliable overcoming barriers and finding solutions that
electric transmission system that is capable  would aid their development.
of responding to impor tant policy challenges
such as achieving significantgHg reduction = the erergy cammission will continue
and rPS goals. the plan makes a number of support for ongoing activities related to the
recommendations intended to ensure that the renewable energy transmission Initiative
critical link between transmission planning(retl), including theoordinatinganmittee,
and transmission permitting ismade so that  Stakeholder Steeringmmittee, and working
needed projects are planned for, have corridorsgroups, by providing appropriate personnel
set aside as necessary, and arepermittedina and contract resources.
timely and effective manner that maximizes
existing infrastructure and rights-of-way, min- = the energy commission staff will con-
imizes land use and environmental impacts, tinue to coordinate with thél stakeholders
and considers technological advances. group to incorporatetl’s new information

in applying the method described inhapter
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6 of the 2009 Strategic transmissfon Invest-

ment Planto reach consensus on the appro-
priate transmission line segments that should
be considered for corridor designation to pro-
mote renewable energy development.

the energycammission will continue to
par ticipate in the Westenrenewableenergy
Zone process to ensure consistency widlhl
resul ts for both preferred renewable devel-
opment areas and environmental ly sensitive
areas that should be avoided.

coordinated Electricity
System Planning

california faces challenges in implement-
ing statepolicy goals to decrease the use of

agencies and interested stakeholders, to
develop a common vision for the electricity
system to guide infrastructure planning and
development. Such coordinated plans can be
used to guide each agency’s own infrastruc-
ture approval and licensing responsibilities
and thus maximize coordinated action to

achieve state energy policy goals.

the energycommission wil | continue its
ongoing efforts to improve the quality and
transparency of its demand forecasts, which
are now used at thePUc andcalifornia I8

for electricity system planrihg.energy
cammission’s demand analysis office is
engaged in an intensive review and evaluation
of current modeling methotlés process
places high priority on assessing whether cur-
rent modeling tools are effectively matched to
the purposes they are intended to seovee

once-through cooling in power plants and theexisting model review stage to identify

retire aging power plants, given the need to
maintain system reliability and the limitations
on emissions credits for replacement plants
in the southern part of the stadéthe same
time, the state needs to better coordinateits
electricity policy, planning, and procurement
efforts to eliminate duplication and to ensure
that planners and policy makers understand
theinteractions and conflicts that may exist
among state energy policy goals.

california has numerous agencies that are
involved in electricity planning. While there is
some degree of coordination among various
agencies and processes, the state needs to
find bet ter ways to coordinate and streamline
the col lective responsibilities of those agen-
cies to be able to achieve the state’sgHg
emission reduction, environmental protection,
and reliability goals while reducing duplicative
or contradictory proces$be energycom-
mission recommends the fol lowing:

the energy canmission will work with
thecPUc andcalifornia I8, along with other

recoMMendat lonS
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process improvements has been completed,
active steps to incorporate model modifica-
tions or model replacementswil | be initiated
in the 2011 &Pr cycle after these changesare
fully tested and reviewed.

the energycammission will continue to
work with thecPUc, the california I8, and

the StateWateresourcescontrol Board to
implement the joint energy agency proposal
that establishes a schedule for comply-
ing with once-through cooling mitigation
while addressing electric system reliability
concerns.

the energy commission will conduct
analysis to determine the amount of air cred-
its needed in the Southcoast air shed and
work cooperatively with the Soutlast air
Quality Managementistrict, thearB, and

other appropriate agencies to design new
methods to al locate scarce air credits to pro-
posed power plants that best meet system

and local needs.
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= througha public process with interested
stakeholders, thenergy cammission will
define a course of action that incorporates
integrated planning results into the deci-
sion-making process for the power plantsit
licenses.

= the erergy commission will focus its
forecasting, planningPi, and Strategic
transmission Investment Plan processes on
conducting the statewide integrated planning
that is clearly now requiregffortswil | be
coordinated with those of ttJc andcali-
fornia I® to reduce duplication.

= theenergycammission’scost ofgenera-

tion model will be used where applicable as

a transparent tool for upcoming integrated
resource planning studies. reasonable
range of inputswill be used to generatea
range of potential levelized cost estimatesfor
the2011 BR.
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recommendations for

naturadas

new technologies and resource finds, such as
shale gas, have increased the availability of
natural gas imorthamerica.natural gasis
the cleanest of the fossil fuels and will con-
tinue to play a role igHg reductions in the
electricity sector. However, there are poten-
tial environmental impacts associated with
exploration and development of shale gas as
an additional source of natural gas supplies.
Plentiful supplies of natural gas will moder-
ate prices and make natural gas an attractive
option throughout theWest as the electricity
industry starts to build a less carbon-intensive
infrastructure. Becausalifornia is at the
end of the gas supply pipelines, demand for
natural gas “upstream” adlifornia could
increase competition and prices and reduce
available supplies faralifornia.

the energycommission recommends:

= the energycormission will continue to
monitor the potential environmental impacts
associated with shale gas ext raction, includ-
ing carbon footprint, volume of water use
and risk of groundwater contamination, and
potential chemical leakage. Specifical ly, the
energycommission staff will coordinate and
exchange information with energy agencies
in states with shale gas development, such

as new york, texas, and other midcontinent
states, and will report new findings ifntée
grated Energy Policy Reporeind otherenergy
commission forums.

recoMMendat lonS
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california should work closely withwestern
states to ensure development of a natural gas

t ransmission and storage system that has suf-
ficient capacity and al ternative supply routes
to overcome any disruption in the system,
such as weather-related line freezes, pipeline
breaks, and so on.the state should support
construction of sufficient pipeline capacity to
california to ensure adequate supply at a rea-
sonable price.
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recommendations fouwels
andtransportation

State and federal
development and use of renewable and al ter-
native fuels to reducalifornia’s dependence

on petroleum imports, promote sustainability,
and reducegHg emissions. the governor’s
executive order S-06-06 established clear
targets for increased use and in-state pro-
duction of biofuelscalifornia and the federal
government also have policies to improve
vehicle efficiencies and to reduce vehicle
miles traveled in effor ts to achieve the 2050
gHg reduction targets. Until new vehicle tech-
nologies and fuels are commercialized, how-

policies encourage the clean, and alternative transportatiobheels.

state should continue on its present course
of action by providing responsible agencies
with the time and funding to implement these
programsenactment of complementary fed-
eral transportation fuel and vehicle technology
programs and financial incentives would ac-
celerate innovations in low-carbon fuels and
advanced vehicle technologies.

In addition, theenergy cammission
recommends:

= to maintain energy security, state and

ever, petroleumwil | continue to be theprimary local agencies need to ensure that thereis

fuel source focalifornia’s vehicleshe state
will need to enhance and expand its existing

adequate infrastructure for the delivery of
transportation fuelse state should modern-

petroleum infrastructure, particularly at ifee and upgrade the existing infrastructure to

statemarine ports, aswell asitsalternative
fuel infrastructure.

Since the energy cammission published
the 2007 IHR, additional actions have been

accommodate al ternative and renewable fuels
and vehicle technologies as they are devel-
oped and to address petroleuminfrastructure
needs to preserve past investments and to

taken to encourage alternative and renew-expand throughput capacity in the state.

able fuelsthe low carbon Fuel Standard has
been put in place to lower the carbon content
of transportation fuels over the next 10 years.
the federal government has granted a waiver
allowingcalifornia to set emissions levels
under the state’'s Passenger Movehicle
greenhouse gas emission Standards and is

setting considerably higher national fuel econ- =

omy standards based orcalifornia’s regula-
tions. the state has created thealternative
and renewable Fuel andvehicle technology
Program, a comprehensive funding program
to stimulate the development and deployment
of innovative, low-carbon fuels and advanced
vehicle technologies.

With these and other directives, tmer-
gy cammission believes thatalifornia iswell
positioned to develop a system of sustainable,

recoMMendat lonS
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= the energy cammission will collaborate
with partner agencies and stakeholders to
develop policy changes to address regulatory
hurdles and price uncertainty for alternative
fuels, particularly biofuelsgal ifornia.

california should support the development
of al ternative and renewable fuels that can
provide immediatgHg emission reduction
benefits and a bridge to the introduction of
fuels that will result in deepghlg emission
reductions in the future.

= transportation energy efficiency should
be pursued through increased federal vehicle
fuel economy standards and more sustainable
land use practices, in conjunction with local
governments.
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= thestate’sBioenergy Interagency Work-

ing group should continue to coordinate
the efforts of state government in order to
maximize the use ofcalifornia’s abundant
waste stream, including agricultural waste,
municipal solid waste, and forest waste, to
produce energy for transportation uses in
a sustainable mannertthe working group
should examine appropriate forest thinning
and fire risk-reduction strategies that have
the potential to create large volumes of woody
biomass waste materials that can be used as
afeedstock for transportation fuels, but that
also ensure the sustainability afalifornia’s
private and public lands forests.

= theBioenergy Interagency Workgugpup
should investigate and develop economic
methods for the sustainable harvest and
transport of woody biomass materials.

= theBioenergy Interagency Wo rkimgpup
should examine local permit and enforce-
ment activities to help ensure that biofuel
infrastructureisinstal led in amanner to meet
growing demand for renewable fuéhe

Wo rkingg roup should examine the feasibility

of requiring that new building code standards
for all gasoline- and diesel-related equipment
(underground storage tanks, dispensers, asso-
ciated piping, and so on) be ethane8%) and
biodiese! (B20) compatible for construction of
any new retail stations or replacement of any
gasoline- and diesel-related equipment begin-
ning January 1, 2011.
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recommendations fbanduse

and Planning

land use planning and investment deci-
sions are made at the local government level.
conmmunity design decisions impact transpor-
tation choices, energy consumption, ghig
emissions. the 2006 H-R Update stated that
thesingle largest opportunity tchéfprnia
meet its statewide energy and climate change
goals resides with smart grothth2007 HR
further noted that to redugidg emissions,

of regional and local land use plans that are
designed to promote water conservation,
reduce automobile use and fuel consump-
tion, encourage greater infill and compact
development, protect natural resources and
agricultural lands, and revitalize urban and
community centers.

these state policies require state agen-
cies to coordinate more closely and to pro-

california must begin reversing the current vide bond funding to help local governments

2 percent annual
miles traveled.

growth

the energy commission is one of many
state agencies working proactively with lo-
cal and regional governments to foster sus-
tainable land use planning and investment
decisions. cal trans coordinates regional and
state planning through itegional Blueprint
Planning Program. SenateBil | 375 (Steinberg,
chapter 728, Statutes of 2008) requires the
arB to set regional emissions goals by work-
ing with metropolitan planning organizations.
SenateBil | 732 (Steinberghapter 729, Stat-
utes of 2008) recognized the need for state
agencies to work more closely together on
land use issues when it created the Strate-
gic growthcauncil, a cabinet-level decision-
making body composed of agency secretaries
fromBusiness, transportation and Housing;
california Health and Human Services;
californieenvironmental Protectamency;

the

and thecaliforniaaturaresourcesagency,
along with the director of tgevernor’sf-
fice of Planning andesearch.

In addition, SB 732 authorized the Stra-
tegic growth cauncil to provide $90 mil lion
in Proposition 84 funds to local and regional

rate of vehicle achieve the benefits of coordinated land use

planning and sustainable economic develop-
ment. State government must actively engage
with local governments to better understand
the problems they face before adopting new
state policies.this includes taking into ac-
count and addressing the fiscal constraints
local governments face in these challenging
economic times.

the energy cammission makes the fol-
lowing recommendations related to land use
planning and decisions:

= 1o reduce energy use and support the
transportatiogHg reduction goals, state
agencies in collaboration with the St rategic
growth council and local and regional gov-
ernmentswil | continue to conduct research,
develop analytical tools, assemble easy-
to-use data and provide assistance to local
and regional government officials to help
themmake informed decisions about energy
oppor tunities and under take sustainable land
use practices, while recognizing the different
needs of rural and urban regionshe Stra-
tegic growth cauncil is uniquely positioned

to coordinate the many issues, programs,

governments for planning grants and plan-and activities of its members and those of

ning incentives to encourage the development

recoMMendat lonS
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other state agencies such as #wmergy
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cammission, californialepartment of rans- = thestate should recognize that rural and
portation, and tterB. these issues include urban regions differ and ensure that new
energy efficiency, renewable energy develop-  sustainabilitygHg, and energy requirements
ment, and energy supply. reflect these differences.

= local land use planners should have = the Strategicgrowth council should
access to easy-to-use tools to help themmake research and recommend a comprehensive
informed decisions about energy concerns and stable funding source to support further

andgHg reductionsto that end, theenergy efforts by local and regional governments
cammission will revise and market editions to prepare and implement land use policies

of its Bnergy Aware Planning Guide | and its and investments consistent with the require-
Energy Aware Planning Guide Il Energy Facili- ments of aB 32 that contribute significantly

ties documents that detail the importance of to achieving the state’s 205@Hg reduction
energy in local planning processes and explain target.
energy infrast ructure licensing procelies.
energycommission will also helpmarket and

distribute energy tools created in par tnership

with the Sandiego association ofovern-

ments. these include theSustainable Region

Program Action Plan and toolkita guide to

developing energy management plans and
implementing cost-saving energy measures;

the Regional Al temative Fuels, Vehicles, and
Infrastructure Report a repor t showing local
governments and regional stakeholders how

the San diego region plans to increase pen-

etration of al ternative fuel vehicles and infra-
structure; thBinal Regional Energy Strategy

Update, which includes a how-to guide for

creating amodel regional energy plan; and the
regionalc imateaction Plan, a how-to guide

for amodel regional climateplan.
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recommendations foarbon
capture and Sequestration

california will need innovative strategies the energycommission recommends:
to addresggHg emissions associated with

energy production and usme such strategy = as amechanismfor achieving stateenergy

is carbon capture and storage, also known as and environmental objectives, #rergy
carbon capture and sequest ratidhe 2007 cammission wil | continue to support and
IER focused on geologic sequest ration strat- conduct carbon capture and sequestra-
egies for the long-termmanagement of car- tion research to demonstrate technology
bon dioxide, but there have been encouraging performance and facilitate interagency
technology advancements and investments coordination to develop the technical data
since then.technology developers and policy and analytical capabilities necessary for
makers who are examining carbon capture establishing a legal and regulatory frame-
and sequest ration applications have expanded work for this technologyaiifornia.

froman initial focus on coal and petroleum
coke to natural gas and refinery gas, thepre- = the legislature should establish the nec-

dominant fossil fuels used alifornia power essary legal structure to enable efficient
plants and industrial facilities. means of site access for carbon capture
the expectation that more new western sequestration projectssimilar to legisia-
power plants may rely on natural gas has  tionin other states that has been estab-
expanded the emphasis on co, capture and lished to clarify or define ownership rights
storage research, development, and dem- for the pore space within geologic forma-
onstrations to include natural gas combined tions that could stoge, on a long-term
cycleplants. Smilarlgalifornia’'dow car- basisas a gHg mitigation measurethe
bon Fuel Standard could lead to application of legislature should also adopt limited-term
co, capture and storage in conjunction with measures to address legal ambiguities or
natural or refinery gas-fired furnaces/heat- barriers that could hinder early carbon
ers, boilers, and steam/power cogeneration capture and sequestration projects.

units. timely resolution of issues sur rounding
carbon capture and sequestration projectsis
impor tant because severadalifornia project
proposals have been awarded support fund-
ing from the US.department oénrergy,
with funding and associated jobs creation
dependent on projects being able to proceed

expeditiously.
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AB

ARB
ARRA
Bcf/d
BDT/y
BLM
Cal/EPA
California 1SO
Caltrans
CCSs
CED
CEQA
CHP
CNG
CO

CO,
CPCN
CPUC
CREZ
CTPG
DOE
DOF
DRECP
EISA
EPBD
EU

FERC
FEV
FFV
GHG
GSP
GW
GWh
HVAC
HERS
IEC
IEPR
INPO

Acronyms

Assembly Bill

California Air Resources Board

American Recovery and Reinvestment Act of 2009
billion cubic feet per day

bone dry tons per year

Bureau of Land Management

California Environmental Protection Agency
California Independent System Operator
California Department of Transportation
carbon capture and sequestration

California Energy Demand

California Environmental Quality Act
combined heat and power

compressed natural gas

carbon monoxide

carbon dioxide

Certificate of Public Convenience and Necessity
California Public Utilities Commission
Competitive Renewable Energy Zone
California Transmission Planning Group
(United States) Department of Energy
Department of Finance

Desert Renewable Energy Conservation Plan
Energy Independence and Security Act of 2007
Energy Performance of Buildings Directive
European Union

electric vehicle

Federal Energy Regulatory Commission

full electric vehicle

flex fuel vehicle

greenhouse gas

gross state product

gigawatt

gigawatt hour

heating, ventilation, and air conditioning
Home Energy Rating System

International Electrotechnical Commission
Integrated Energy Policy Report

Institute for Nuclear Power Operations
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10Us
ISFSI
kWh
LADWP
LCFS
LIEE
LNG
LTTP
Mcf
MMcf/d
MSwW
MW

NOx
NRC
OpenADR
oTC
PG&E
PHEV
PIER

PM
PURPA
PV

RD&D
REAT
REC
RETI
RFS

RPS

SB
SCAQMD
SCE
SDG&E
SMUD
SoCal Gas
Solar PEIS
SONGS
SWRCB
U.S. EPA
WECC
WGA

investor-owned utilities

independent spent fuel storage installations
kilowatt hour

Los Angeles Department of Water and Power
Low Carbon Fuel Standard

low-income energy efficiency

liquefied natural gas

Long-Term Procurement Plan

thousand cubic feet

million cubic feet per day

municipal solid waste

megawatt

nitrogen oxide

Nuclear Regulatory Commission

Open Automated Demand Response
once-through cooling

Pacific Gas and Electric Company

plug-in hybrid electric vehicle

Public Interest Energy Research

particulate matter

Public Utility Regulatory Policies Act of 1978
photovoltaic

research, development, and demonstration
Renewable Energy Action Team

renewable energy credit

Renewable Energy Transmission Initiative
Renewable Fuel Standard

Renewables Portfolio Standard

Senate Bill

South Coast Air Quality Management District
Southern California Edison Company

San Diego Gas & Electric Company
Sacramento Municipal Utility District
Southern California Gas Company

Solar Programmatic Environmental Impact Statement
San Onofre Nuclear Generating Station
State Water Resources Control Board

United States Environmental Protection Agency
Western Electricity Coordinating Council
Western Governors’ Association
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A

americanrecovery andreinvestmentact of 2009
22,23, 37, 75,83, 109, 166, 171, 195, 203

ar ra. See American Recovery and Reinvestment Act
of 2009

assessment ofcalifornia'siuclear Power Plan &8
1632 report 9,31, 111, 114, 115, 117,118,
119, 120, 122,238

B
Big Boldenergyefficiency St rategiesSee Califomia
Fublic Utilities Commission
Biodiesel
B20 144, 156, 245
“fair share” 152
average blending concentration 152
blending credit 151
consumption trends 149
exports 151
production capacity 151
Renewable Fue! Standard and 150
supply out look 151
Bioenergyaction Plan 24, 26, 36, 163, 233
Biomass 6, 24, 26, 27, 46, 50, 51, 79, 80, 83, 84, 85,
86, 167, 188, 196, 198, 233, 234, 236, 245
Biomethane 6, 37, 83, 165, 166, 171

Cc
california Public Utilitieemmission
2003 Energy Action Plan and 20
2006-2008 efficiency program cycle 22
AB 2021and 21
Big Bo Id Energy Efficiency Strategies 21, 61, 73,
187
|oad management rulemaking and 22
long- term Energy Efficiency Strategic Plan 21
long-term Procurement Plan process 54, 60, 174,
178, 187, 211, 212, 214

Index

californiaSolar Initiative 8, 28, 63, 65, 95, 209
california ransmission Planningg roup 126, 127,
128, 129, 201, 221
cap and trade 110
carbon dioxide
capture and storage research 248
capture systems 108
Cost of Generation mode! and 90
aefinition of cost-effective energy efficiency and 72
Emissions Performance Standard and 31
extemality value in efficiency programs and 72
injection 109
payments for combined heat and power 101, 103
reduction goals for combined heat and power 28,
97, 236
reduction potential from new combined heat and
power 105, 236
reductions from energy efficiency 56
savings from industrial efficiency 69
sequestration of 15, 108, 109, 248
and CEqA 109
and enhanced oil recovery 109
ARRA funding for 166
cost of 109
liability issues 109
offshore 109
pore space rights and 109
vehicle emission standards and 14
cellulosic ethanol 150
cHP. See Combined heat and power
ckeanWateract (1972), 30, 210
climateactionteamBiennialreport to thgovernor
and legislature 20
cimatechange ScopingPlan 8, 20, 21, 28, 30, 33,
51, 56, 59, 60, 61, 78, 97, 98, 109, 175,
186, 190, 191, 193, 213, 232, 236
cng. See compressed natural gas
C0,. See carbon dioxide
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combined heat and power
“must-take” resources 191
breakdown by sector 96
breakdown by size fuel and technology 97
Climate Change Scoping Plan goals 8, 97
Co, payments and 101
contribution to state electricity supply 51
economic competitiveness 106
effect of targets
on local capacity and energy needs 191
on new gas units needed to support
intermit tent renewables 191
on renewable net short 188
on natural gas consumption 192
on renewable goals 89
efficiency requirements 97
feed-in tariffs and 205
greenhouse gas emission reductions and 97, 104,
105, 186
instal led capacity 96
| oading order and 95
market penetration analysis resul ts 101
market potential 101
overgeneration and 193
potential 98, 100
power export and 103
reliability and 105
renewable 98
role in integrating renewables 198
Self-Generation Incentive Program and 103
technical potential 98
by market sector 99
in |ADP service area 100
in FG8E service area 100
in SCE service area 100
transmission and 98
wastewater treatment facilities and 97, 98
water use and 97
competitive renewable energy zones 26, 126, 128,
200
compressed natural gas 38, 43, 141, 144
registered light-duty vehicles 156

vehicles 156
refueling options 159
in govemment fleets 159
buses 159
costaazul Ing terminal 133
creZ. See competitive renewab le energy Zones
¢ ude oil
import forecast 147
import infrastructure 152
imports 147
off-shore production potential 147
refineries 147
refinery capacity and 147
supply sources for Califomia refineries 146
cde oil production
decline in 147
cSl. SeeCalifomia Solar hitiative
ctPg. See Califomia transmission Planning Group

D
demand forecast 53-56
annual growth rates electricity 3, 54
demographic trends 3
electricity consumption 2, 54
electricity in transportation sector and 160
peak demand 2, 54-55
transportation 144
demographic trends
electricity demand forecast and 3, 54
transportation fuel demand forecast and 14, 145
department ofFinance 145
desertrenewableenergyconservationPlan 7, 24,
26, 83,234
diablocanyonnuclear Power Plant 9, 30, 49, 50,
111, 113, 114, 115, 117, 118, 119, 120, 122,
123, 238, 239, 240
diesel
historic demand 148
reduction in average daily sales 2009, 148
diesel fuel imports 147
doF. See Department of Finance
drecP. SeeDesert Renewable Energy Conservation
Plan
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E
efficiency
Big Bo Id Energy Efficiency Strategies, 21, 61, 73,
187
Building Efficiency Standards 5, 62, 63, 64-67, 72
Appliance Efficiency Regulations 5, 62, 64, 65
AB 2021 and 21, 22, 70, 187, 229, 231
Achieving Cost Effective Energy Efficiency for
Califomia: Second Annual AB 2021 Progress
Report 22
commit ted 54
contribution to redlcing per capita electricity use 4
demand forecast and 3, 54
demand forecast incremental savings to, 5, 231
goals4
importance to electricity sector 3
| oading orderand 1
progress by investor-owned utilities 22
progress by publicly owned utilities 22
FRublic Interest Energy Research program and 22
transportation fuels 2
uncommit ted 54
Zero net energy 4, 5, 21, 59, 61, 62, 73, 187, 205,
227,228
elPaso natural gas pipeline 130
ekctric vehicles
bat tery cost and performance issues 170
FEVs 159, 161, 170
forecast for SCE service area 162
infrastructure barriers 160
market barriers 170
neighborhood 159
plug-in hybrid 160, 165, 170
recharging stations 160
ekctricity
demand forecast 2, 53, 54
consumption 54
demographic scenarios 54
direct access and 54
economic scenarios 54
incremental savings to 60
long-term Procurement Plan and 60
methods and data sources 135

mocels 58, 59
peak 56
peak demand 54
utility program measure penetration in 59
transportation applications 144
energyaction Plan 20, 24, 95, 178, 186, 216
energyaware Planninguide 73, 247
ethanol
Al temative and Renewable Fuels and Vehicle
techno logy Program Investment Plan and 37
blendwall 151
Brazil 151
demand 151
E10151
E15151
EB537, 144, 151, 153, 156, 157, 245
forecast of demand 144, 151
imports of 151
Midwest 151
oversupply 151
production capacity in Califomia 38
production capacity inUS., 151
production economics 38
Renewable Fuel Standard and 36, 150
transportation fuel demand forecast and 149

F
Federaknergyregulato rgommission 129, 130,
201,208

land purchase cost recovery and 129

order 890, 128

transmission and cost al location authority 129, 201
Ferc. See Federal Energy Regulatory Commission
FFca. Seefull fuel cycle assessment

Full fuel cycle assessment 163, 164

G
gas transmission-nor thwest pipeline 130
gasoline
annual consumption forecast 148
historic dermand 148
imports forecast of 147
reduction in average daily sales 2009, 148
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geologicarbon Sequest ration Strategies for
californiareport to théegislature 108
geothermal 6, 46, 50, 84, 86, 188, 196, 218
gHg emissions. See greenhouse gas emissions
g reen building standards 61, 62
g reenhouse gas emissions
benefit credits 171
benefits of co-digestion of waste 98
biodiese! and 165
Califomia Environmentatjuality Act and 39, 219
carbon capture and sequestration and 108
cellulosic ethano! and 165
coal plantsand 50, 207, 218
combined heat and power and 8, 28, 51, 97, 236,
237
corn-based ethano ! and 165
distributed resources and 197, 198
distribution system and 235
efficiency and 3, 56, 61, 227
efficiency avoided emissions and 73
electricity sectorand 173, 186, 210
full electric vehicles and 165
full fuel cycle analysis and 163, 165
hybrid vehicles and 38
hydrogen fuel and 166
indirect 164
industrial sectorand 69
land use planning and 15, 39
loading order and 20
local governments and 73
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| cFS. See low Carbon Fuel Standard

legislation
Assembly Bil | 32 (2006), 1, 13, 19, 20, 21, 24, 35,

47,77, 98, 108, 109, 110, 144, 176, 177, 178,
190, 217, 231

Assembly Bil | 109 (2008) 36
Assembly Bil | 118 (2007) 2, 13, 36, 37, 144
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Assembly Bil | 1318 (2009) 30, 177, 181, 184
Assembly Bil | 1493 (2002) 2, 13, 35, 37, 144
Assembly Bil | 1613 (2007) 28, 96, 97, 103
Assembly Bil | 1632 (2006) 9, 10, 30, 115, 120, 124
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demand outlook 138
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formations 137

interstate pipeline system 134
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out-of-state delivery of 134
out-of-state imports of 133
projected annual growth in consumption 139
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shale formations 140
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storage 135
supply outlook 133
supply sources 133
transportation fuel forecast 161
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unconventional reserves of 133
vehicle fueling stations 160
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P
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Photovol taic 23, 27, 51, 85, 86, 136, 173, 176, 232
Pler. See Public Interest Energy Research Program
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climate change 86
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energy storage 195
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Public InteresénergyresearchProgram (cont.)
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smart grid 22, 202, 204
solar forecasting tools and 232
transmission 129
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transportation 38, 156
vehicle technologies 159
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PUrPa. See Public Utility Regulatory Policies Act of
1978

Q
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recommendations
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CRUC study on 33 percent renewables and 89
delivery requirements 81, 82
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potential impacts on natural gas use 190
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Public Interest Energy Research Program and 205
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recommendations 232
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requirements 77
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targets 6
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transmission and 10, 26, 32, 125, 126, 129, 201,
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retl. See Renewab le Energy transmission hnitiative
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Selfgeneration Incentive Program 101, 103, 106,
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SeSat 59,60

Smart grid

American Recovery and Reinvestment Act and 22

contribution toward state energy policy goals 203

demand response capability and 77

ceployment plan 32, 204

distribution system and 204
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energy storage and 195

federal funding for Califomia 203
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investments needed in 208
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Public Interest Energy Research Program and 22,
202

renewable forecasting and 197
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priority reserve rule 176, 179
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Southcoastair Quality Managemerdistrict (cont.)
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demand 149
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consumption trends 148
crucke oil import forecast and 147
demand forecast 144
demand forecast demographic trends and 145
diesel import forecast 147
E10 151
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electric vehicles 159, 160, 161, 165
electricity forecast and 160
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blendwall 151
consumption trends 149
demand 151
imports 151
freight sector 145
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fuel demand forecast gasoline 149
fuel demand forecast models used in 145
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full fuel cycle assessment 163, 164
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hydrogen vehicles 160, 163
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Jet fuel forecast 147
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petroleum infrastructure 152
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