Comment 1 for CPUC/CEC/ARB/Call SO Renewables Symposium
(renewablesympsium-ws) - 1st Wor kshop.

First Name: Benjamin

Last Name: Matek

Email Address. ben@geo-energy.org
Affiliation: Geothermal Energy Association

Subject: Geothermal Power
Comment:

Dear CPUC, CEC, ARB, and Cal | SO

The Geot hernmal Energy Associ ati on encourages you to consi der
geot hernal power as a vehicle to help neet California' s carbon
reducti on goals. Ceothermal power can provide substantial clean
econoni ¢ and environmental friendly power to the state of
California.

Geot her mal power plants:
*Have one of the smallest |and footprints of any energy technol ogy

*Provi de clean and basel oad power that can substitute basel oad
fossil fuel sources megawatt for megawatt.

*\Wen properly incentivized and engi neered to do so, geothermn
power can al so provide ancillary services and flexible power

i ncluding |oad foll owi ng, ranping, and reserves.

« Enpl oy about 1.17 persons per MNV at each operating power plant.
These are permanent jobs that last the entire 30-50 year lifetine
of the power plant.

ePay significant amount of property taxes, rents, and royalties to
state treasuries to fund state budgets, infrastructure, and
educati on.

eOnly about half of the state's resources are currently utilized.
There is an estimated 2.5 GWNVWof traditional geothernal power that
has not been devel oped across the state.

*Can help nmitigate the | ooning environnental catastrophe at the
Salton Sea by controlling patriciate matter em ssions and providing
revenues through, taxes, royalties and rents for restorations
efforts.

The Geothernmal Energy Association is a trade association conprised
of over 100 U.S. comnpani es that support the expanded use of

geot hernmal energy and are devel opi ng geot hermal resources worl dw de
and in California for electrical power generation and direct-heat
uses.

Attachment: https.//ww2.arb.ca.gov/sites/default/filessBARCU/barcu-attach/1-
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Comment 2 for CPUC/CEC/ARB/Call SO Renewables Symposium
(renewablesympsium-ws) - 1st Wor kshop.

First Name: Joshua

Last Name: Nordquist

Email Address: jnordquist@ormat.com
Affiliation: Ormat Nevada Inc.

Subject: Governor's Greenhouse Gas Reduction Goals
Comment:

Pl ease find the attached comments.

Attachment: https://ww2.arb.ca.gov/sites/default/files'BARCU/barcu-attach/2-
renewabl esympsium-ws-AWJUM 1A OBz4DagFo.pdf

Original File Name: CA Joint Agency Symposium comments _Ormat Nevada Inc..pdf
Date and Time Comment Was Submitted: 2015-07-14 09:04:05
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Comment 3 for CPUC/CEC/ARB/Call SO Renewables Symposium
(renewablesympsium-ws) - 1st Wor kshop.

First Name: Bill

Last Name: Tippets

Email Address: billtippets@gmail.com
Affiliation:

Subject: Comments to renewabl esympsium-ws
Comment:

The i deas and approaches presented in the synposiumslides set out
a reasonabl e set of expectations and opportunities for the State of
CA to substantially reduce carbon/ GHG eni ssions that woul d put the
state on a trajectory to neet the long-termgoal of 80% reduction
bel ow t he 1990 GHG emi ssion | evel by 2050. The State nust provide
pol i cies, guidance, and financial support/incentives to pronote -
and have regul atory authority to enforce - its GHG eni ssion
reducti on goal s/targets/requirenents.

Absent that set of State-based factors, it is highly doubtful that
the various regoins of the state will consistently enact their own
pol i cies, guidance, financial commtnents/incentives and

requi renents that would put them on the necessary GHG eni ssion
reduction paths. For exanple, based on past experience and current
efforts in the San Di ego Regi on, the regional Minicipal Planning
Organi zati on has proposed to conply with only regulatory required
targets, not to present a plan to achieve the State's long-term
target (but not specifically a regulatory-requirenent) to reduce GHG
em ssi ons by 80% bel ow 1990 | evel s by 2050.

The San Di ego MPO (SANDAG) voted several years ago to conbine the
currently proposed 2015 update of its Regional Transportation

Pl an/ Sust ai nabl e Communities Strategy with the update of the
non-regul atory Regi onal Conprehensive Plan - the RCP is supposed to
serve as the regional policy blueprint to achi eve sustai nabl e urban
form transportation, housing, healthy environnment, economc
prosperity, etc.

The RTP/ SCS update fails to present a plan that would put this
regi on on a course to conplenent the state's 2050 GHG target. The
proposed plan does not comit the region to do its "share" of GHG
reductions, and puts greater onus on the individual cities and
county governnments if the region is to have any possibility to
contribute substantively to the state's |ong-term goal

It is essential that the State of CA create the strategy,
priorities, approaches, etc. to achieve the 2050 goal - which
shoul d be nmade a mandate, along with an interim 2030 nandate for a
40% r educti on bel ow 1990 GHG | evel s. As noted in the synposium
slides, CA should help lead a "western states" effort to coordinate
el ectric energy production and use, including facility siting, and
enphasi zi ng di stributed generation, community choi ce aggregation
research to i nprove storage and transni ssion, etc.) storage

| mproved buil di ng energy use standards/requirenents shoul d be

devel oped (with sonme all owance for phasing these in), but including



mandat ed energy audits for all comrercial/industrial buildings and
resi dences at point of construction/occupancy or sale - and a

requi renent to neet new standards (again, with sone allowance for
phasing in those inprovements). At the State/interstate |evel, the
nore that the State of CA can do to establish better energy
policies across the western states, and provide for neasures that
take sone of the pressure off individual regional entities and

| ocal governnments, the higher the possibility those local entities
will be willing to undertake their own GHG reduction actions.

However, there nust be both incentives to induce effective regiona
actions, as well as repercussions if effective actions are not
undertaken. It is essential that each region of the State (e.g.
the MPCs) develops its GHG reduction plans such that it presents an
ef fective blueprint that both assunmes sone responsibility to reduce
GHGs that the MPO has authority to enact as well as provides a
systematic, integrated plan into which the [ ocal governnments's
climate action/adaptation plans fit and can add to the GHG eni ssion
reductions. |t nust provide guidance for long-term"smart grow h"
even if that does not currently conport with |ocal general plans:
since MPCs are conprised of those individual governments, the

i ndividual cities are in the best position to develop a transition
plan so that there is equitable sharing of the costs and benefits
of that smart growt h.

In addition, because water production, transportation and treatnent
(particularly when it is treated for reuse) are currently, and wll
be increasingly, |large energy users, the state and MPGs nust be
heavily invol ved in devel opi ng policies, guidance (targets) and
regul ati ons to reduce per capita consunption and ensure equitable
access to and reasonabl e costs for disadvantaged conmunities (urban
and rural/farm.
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Comment 4 for CPUC/CEC/ARB/Call SO Renewables Symposium
(renewablesympsium-ws) - 1st Wor kshop.

First Name: Mike
Last Name: Levin
Email Address: mlevin@fce.com
Affiliation: FuelCell Energy, Inc.

Subject: COMMENTS OF FUELCELL ENERGY, INC. ON JOINT AGENCY SYMPOSIUM
Comment:

Pl ease see attached comments of Fuel Cell Energy, Inc. on the July
9, 2015 multi-agency synposiumto discuss the devel opnent of
strategi es to achi eve Governor Brown’s 2030 greenhouse gas
reducti on goals.

Attachment: https://ww2.arb.ca.gov/sites/default/files'BARCU/barcu-attach/4-
renewablesympsium-ws-BjQGMAc3A2UGLV Ji.pdf

Original File Name: 2015-07-30; FCE Joint Agency Symposium Comments.pdf
Date and Time Comment Was Submitted: 2015-07-31 08:37:01
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Comment 5 for CPUC/CEC/ARB/Call SO Renewables Symposium
(renewablesympsium-ws) - 1st Wor kshop.

First Name: Sigmund

Last Name: Gronich

Email Address; sigmundgronich@aol.com
Affiliation:

Subject: Biomass to Hydrogen and Electricity Options
Comment:

| enailed you previously with a question about bionass to hydrogen
and electricity options. | would like to add several references
concerning the option which provides support for it. M strong
feeling is that it is not being considered and shoul d be. Your
official formindicates that it is too late to submit it under
normal procedures, so | hope you will be able to consider it as an
option by this email. | would be happy to discuss it at any tinme.

| worked at the Department of Energy for 31 years in solar, bionass
and hydrogen fuel cell vehicles and amfaniliar with this approach
It would be in nmy judgnment the | owest cost, nmost direct way to

si mul taneously clean up the grid and achieve a clean transportation
system

Sig Gonich

Attachment: https://ww2.arb.ca.gov/sites/default/filessBARCU/barcu-attach/5-
renewablesympsium-ws-B3QCbQNIAD4BcgJs.zip
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Comment 6 for CPUC/CEC/ARB/Call SO Renewables Symposium
(renewablesympsium-ws) - 1st Wor kshop.

First Name: William

Last Name: Gloege

Email Address: oflibertysons@yahoo.com
Affiliation: Californians for Green Nuclear Power

Subject: We must have nuclear power to meet emission targets.
Comment:

Dear Governor Brown,

We shoul d put nuclear power at the top of our energy generating
neans. It produces 63.3% of America's emission free electricity
with only 100 reactors out of 6,000 total energy plants.

Nucl ear power, by actual nunbers, is the safest of all other fornms,
i ncl udi ng accidents nuch bal |l yhooed by Big Media who are |argely
supported by fossil fuel ads. (Forbes, "How Deadly is Your

Ki | owatt?" 6/10/2012).

The US Navy has had about 100,000 crew serving on nucl ear ships
since 1955 without a single reactor injury or fatality. Follow up
on these crew show no long termeffects.

Sadly, California has cut its nuclear power generation to one plant
Di abl o Canyon. That extrenmely well run plant provides 3 mllion
Californians with em ssion-free electricity with the 2 billion, 300
mllion watts the reactors create.

New reactor designs are nearly to narket and these will be even
saf er than present designs.

Fal se fears has been whi pped up about nuclear's safety, by groups
like the "environmentalist" Sierra Cub, for exanple. But Tine
Magazi ne caught the Cub in 2012 quietly talking mllions from
Chesapeake Energy. C ub nmenbers never were told. Al the while the
Sierra Cub worked to shut nmore nuclear plants with false fears -
but zero evidence of harmor fatality.

The UN reports (UNSCEAR) on Fukushima say no one died fromthe
accident and no one will be likely to beconme ill fromrel eased
radiation, and if they are "...it will be too small to detect."

Get the facts on nuclear power, then build nore reactors in our
state to fight climte change - and desalinate sea water for our
State caught in dire drought, itself caused by gl obal warm ng
(Di abl o Canyon will begin furnishing desalinated water to nearby
comunities soon).

WIIliam d oege

Californians for Green Nucl ear Power

(all volunteer group of citizens supporting nuclear power and
Di abl o Canyon) CGNP. org
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Comment 7 for CPUC/CEC/ARB/Call SO Renewables Symposium
(renewablesympsium-ws) - 1st Wor kshop.

First Name: Paul

Last Name: Relis

Email Address. paulr@crrmail.com
Affiliation: CR&R Incorporated

Subject: Comments on 50 Percent Petroleum Reduction Strategy
Comment:

CR&R, a nenber of the Bi oenergy Association of California

(BAC), supports the comrents by Julia Levin, Executive Director of
the BAC that will be submitted by this Friday's coment subnittal
deadl i ne. W& have been a party to preparing those conmrents.

CR&R is a solid waste/recycling service provider for 50 cities in
Southern California. W operate a 900 heavy duty-vehicle fleet. W
will conmplete the construction of a $35 mllion anaerobic digestion

facility by Decenber of this year that will produce one mllion
gal l ons of diesel fuel equivalent (DGE) of bionethane annually. By
2018 our facility will produce about 4 mllion DGE gallons per year

of biomethane for use in our waste and recycling collection fleet
based in Perris, CA and for injection into the natural gas grid. It
is expected to be the largest such facility in North Anerica that
converts urban source separated green and food waste, converting it
to bi ogas and then bi onet hane.

CR&R of fers California a new neans of reducing our

reliance on petroleumby 50%that is the goal of the state, along
wi th making an inportant contribution to an increased RPS goal and
reductions in GHG emni ssions.

The BAC has prepared conprehensive coments on the benefits our

i ndustry offers California's efforts to achieve a 50% petrol eum
reduction, including providing the | owest carbon transportation of
any kind, near-termreductions in Short-Lived dimate Pollution
conpliance with new organic waste diversion goals, reduced air
pol I ution inpacts on di sadvantaged communities suffering from

di esel emissions, reductions in wildfire risk and inpacts, and
green job generation.

G ven the benefits that facilities like ours offer the state, we

i mpl ore you to incentivize fuels such as bionethane to contribute
tothe 5 Pillars of California's Cimte Change Strategy. W ask
that you assist in nmaking the injection of bionmethane into the

pi pel i ne easier and | ess costly, provide |long-termcertainty under
the LCFS and accelerate certification of | ow NOx engi nes and

i ncentivize their deployment. And we ask that you allocate Cap and
Trade dollars conmensurate with the contribution our industry wll
make to supporting the state's Five Pillar platform

CR&R s investnent in its AD facility denonstrates our conpany's
conm trent to bionet hane devel opment in California. CR&R needs the
Air Board to denmpnstrate its commtnent to the devel opment of a

bi onet hane i ndustry with cap and trade fundi ng and supportive



policies such as long-term LCFS and reduci ng the costs of
connecting to the gas grid to distribute bionethane.

Toget her we can nmake the 50 Percent Petrol eum Strategy a practica
reality.

Si ncerely,

Paul Relis
Seni or Vice President
CR&R | ncor por at ed
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Comment 8 for CPUC/CEC/ARB/Call SO Renewables Symposium
(renewablesympsium-ws) - 1st Wor kshop.

First Name: William J.

Last Name: Keese

Email Address: wjkeese@gmail.com
Affiliation:

Subject: Comments on July 9th Symposium
Comment:

See attached letter

Attachment: https://ww2.arb.ca.gov/sites/default/files'BARCU/barcu-attach/8-
renewablesympsium-ws-UTRVMgNIAzwFZIQL .pdf

Original File Name: Eagle Crest Energy Comments -- July 9 Symposium.pdf
Date and Time Comment Was Submitted: 2015-08-05 15:20:43
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Comment 9 for CPUC/CEC/ARB/Call SO Renewables Symposium
(renewablesympsium-ws) - 1st Wor kshop.

First Name: Claire

Last Name: Broome

Email Address: cvbroome@gmail.com
Affiliation: 350 Bay Area

Subject: Comments from 350 Bay Area on Accelerating Transition to Renewables
Comment:

Conments by 350 Bay Area on the July 9 CPUC/ CEC/ ARB/ CAl SO synposi um
on neeting California s 2030 GHG goals, focused on the transition
to renewabl e energy generation

1t he Pat hways Anal ysis sponsored by CARB, CAl SO, CPUC, and CEC and
conducted by Energy + Environnental Econonics (E3) should include
rel evant cost savings to accurately reflect the costs of the early
depl oyrment strategy conpared to the other scenarios.

Specifically, the Pathways Project is designed to “evaluate the
feasibility and cost (enphasis added) of a range of greenhouse gas
reductions scenarios in California “. The cost inpact is

summari zed on slide 18 of a previous presentation to CARB of the
draft Pathways results (appended) and appears to show that the
early depl oynent scenario has dramatically higher incremental costs
by 2030 than the straight |line or del ayed depl oynent options.
However, since the early deploynent scenario (critically inportant
for rapid reductions in GHG em ssions) would result in a nore rapid
decrease of enissions of greenhouse gases and criteria pollutants
than the other scenarios, there would be real and quantifiable

heal th benefits with the early depl oynent scenario. It is
msleading to fail to include those direct cost savings in the

anal ysis, especially when policymakers may rely on figures such as
slide 18 to conclude that early deploynment is not economically

f easi bl e.

The Pat hways anal ysis considers costs froma range of perspectives,
not just that of the utilities, such as changes in consuner
vehicl es and residential heating investnents, as well as the inpact
on househol d expenditures. Therefore, it seens entirely reasonable
that it should also include well accepted estinmates for savings
fromhealth benefits, which are a direct result of the early

depl oynent intervention. For exanple, as part of the Cl ean Power
Pl an the EPA nonetized the air pollution health co- benefits from
reductions in criteria pollutants. This analysis was specific to
California and woul d provide a credi ble source for figures on the
benefits of reductions in Particulate Matter- 2.5 (
$360, 000- $800, 000 per ton in 2011%) and Nitrogen Oxides (

$11, 000- $47, 000 per ton in 20113%) (reference bel ow).

1)the CPUC should be held accountable to neet their critical role
in reaching California' s greenhouse gas em ssion reduction goals.

A nunber of synposium presenters expressed concerns about
over-generation and curtailment in the future with the increasing



proportion of renewabl e resources on the grid, apparently assum ng
over-generation and curtail ment are inevitable. However, Laura

W sl and fromthe Union of Concerned Scientists said during the

st akehol der panel that the UCS nodel shows that it is feasible to
use fast response storage and Demand Response to maintain system
flexibility and reliability, decreasing the use of gas generation
and avoiding curtail nent and overgeneration. The CPUC shoul d
devel op concrete plans to encourage investor owned utilities to
accel erate investnents in such approaches to grid reliability,
especi ally given the decreasing cost of storage, the innovative
applications of demand response, the expense and GHG profile of gas
peaker plants, and the expense and opportunity cost of

curtail nment.

Ed Randol ph of the CPUC di scussed the conpl exity caused by the

nmul tiple current CPUC proceedings relevant to California's
transition to renewabl e energy, but did not suggest any practica
solutions. The CPUC shoul d propose how they plan to neet the
state’s goals with a nore integrated process. In addition to a
strategi c approach to integrated planning, several suggestions from
t he synposi um coul d be consi dered, such as adding storage to the
renewabl e generation obtained for RPS procurenments; pernitting punp
storage to qualify as storage (rather than current requiremnment
for "new technol ogy"); and increasing the tine horizon of the |ong
term procurenment proceeding to 20 years.

see docunment plus Figure 18 in zip file attachment

reference: US Environnmental Protection Agency, regul atory

i npact analysis for the proposed carbon guidelines for existing
power plants and enissions standards for nodified and
reconstructive power plants" June 2014. Table 4 -9 p. 4 - 27.
Avail able at http://ww2. epa. gov/sites/production/files/2014 —
06/ docunent s/ 2014 0602 ria — clean — power — plan. Pdf

Attachment: https://ww2.arb.ca.gov/sites/default/files'BARCU/barcu-attach/9-
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Comment 10 for CPUC/CEC/ARB/Call SO Renewables Symposium
(renewablesympsium-ws) - 1st Wor kshop.

First Name: Anthony

Last Name: Andreoni

Email Address: tandreoni @cmua.org
Affiliation. CMUA

Subject: The July 9th Joint Agency Symposium on the Governor's GHG Reduction Goals
Comment:

Pl ease see our attached witten comments on the July 9th Joint
Agency Synposium

Attachment: https://ww2.arb.ca.gov/sites/default/files’'BARCU/barcu-attach/10-
renewabl esympsium-ws-WzgAalwoUGIEXV Q3.pdf

Original File Name: CMUA_Comments_on_the Joint_ Symposium_08 06 2015 Final.pdf
Date and Time Comment Was Submitted: 2015-08-06 15:10:34
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Comment 11 for CPUC/CEC/ARB/Call SO Renewables Symposium
(renewablesympsium-ws) - 1st Wor kshop.

First Name: Joyce

Last Name: Dillard

Email Address: dillardjoyce@yahoo.com
Affiliation:

Subject: Comments ARB 2030 Climate Change Commitments-Renewables due 8.8.2015
Comment:

Transmi ssion capability does not seemto be addressed as there is
not an Economic Analysis. What infrastructure is needed at what
cost.

As denmands are nmade, such as feed-in-tariff with solar energy, is
there a capability to upload that is equivalent to the downl oad.

We have heard there is not. What capital costs are associated with
this aspect of renewable energy being able to be fed into the

grid.

Basel i ne energy needs to be discussed. |s geothermal equivalent to
coal in aspects of greenhouse gas em ssions. Wat are the costs
associated with different baseline fuels.

If an EMP El ectromagnetic Pulse hit the system w |l renewabl es be
able to sustain. What period of tine are we | ooking at outages.

Joyce Dillard
P. 0. Box 31377
Los Angel es, CA 90031
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Comment 12 for CPUC/CEC/ARB/Call SO Renewables Symposium
(renewablesympsium-ws) - 1st Wor kshop.

First Name: V. John

Last Name: White

Email Address: tehya@ceert.org
Affiliation: CEERT

Subject: COMMENTS OF THE CENTER FOR ENERGY EFFICIENCY AND RENEWABLE
TECHNOLGIES
Comment:

COMMVENTS OF THE
CENTER FOR ENERGY EFFI Cl ENCY AND RENEWABLE TECHNOLJ ES
August 7, 2015

. 1 NTRODUCTI ON

The Energy + Environmental Econom cs Pat hways nodeling done as the
anal ytical framework for California’ s greenhouse gas reduction
planning is a cautionary tale for policy to achieve the State's

| ong term em ssion reduction goals. The principal findings of that
nodel i ng can be sumari zed as fol | ows:

- A policy of a 50% RPS coupled with aggressive electrification of
both transportati on and buil ding sectors achi eves a 26-38% GHG
reducti on bel ow 1990 | evel s by 2030.

- Essentially conpl ete decarboni zation of electricity production is
required to achieve the 2050 GHG goal of 80% bel ow 1990 | evels.

- Electric load kicks up sharply after 2030 due to electrification
of transportation and space conditioning. Essentially all of this

i ncrenental |oad nmust be carbon free to hit 2050 greenhouse gas
goal s.

Clearly, as articulated by the exchange between E3's Dr. Ryan and
CPUC President Picker at the Synmposium “Gven the long term
climate goals, 50% renewabl es by 2030 nust be considered a fl oor
and not a ceiling.” Indeed, the key takeaway from the Pathways
study is that we should prepare for success of a 50% by 2030
target; and that, just as 20% by 2020 quickly becane 33% by 2020,
50% by 2030 coul d and shoul d becone 66% by 2030.

As we begin to put the chall enges and successes of generating
one-third of our electrical energy fromrenewabl e resources in the
rear view mrror, California must now focus on the chall enges and
projected costs of nmoving fromone-third to two-thirds of its
electricity being renewable. The principal issue identified is
“over-generation” resulting in curtailment and high costs. Anbng
the anal ytic studies that can inform how best to address these

i ssues, and build upon and inform E3’s Pat hways nodeling is the
2030 Low Carbon Grid Study. The study's prelimnary results, and
CEERT' s concl usi ons and policy recomendati ons, are sunmarized in
the foll owi ng section.

1. LOW CARBON GRI D STUDY (LCGS)



A. LCGS Overvi ew and CEERT Recommendati ons

The Low Carbon Grid Study (LCGS) was conmm ssioned by thirty-seven
ener gy devel opnent conpanies (nostly but not exclusively
renewabl e), two foundations and the Energy Informati on Agency to
study precisely these questions. Phase | results are posted on the
st udy webpage www. LowCar bonGri d2030.0org . Phase Il results are
under goi ng peer review and will be posted shortly.

The study | ooks at a range of scenarios for the electric sector in
2030.

In summary, the principal |essons |earned fromthe Low Carbon Gid
Study which are relevant to setting a 2030 GHE RPS target for the
el ectric sector are:

- Explicitly consider long term GHG eni ssions in planning,
procurenent and operations, across all State agencies, and the
California | ndependent System Operator. Sinply specifying an RPS
mandat e and relying on spot cap and trade all owance prices is not
sufficient to reach either the long-termtargets or a | east cost
posi tion.

- California s renewable portfolio nmust be diverse. There is a

pl ace for all comrercially proven types of renewable resources in
procurenent going forward, both in California and from out of
state, whether baseload or variable, in a “least cost/best fit”
procur enent .

- Details matter. There are a nunber of seem ngly mnor and obscure
pl anning criteria, procurenent practices, grid operation business
practices, and tariff provisions that collectively make a great
difference. Literally hundreds of mllions of dollars per year, and
mllions of tons of carbon em ssions are at stake. Resolving these
i ssues, not sinply raising the RPS percentage, will determ ne our
progress and ability to neet our goals.

- The goal should not be to elimnate “over-generation” or
“curtailment,” but to nanage them econonically.

- Renewabl e resource penetrations roughly double today’s
contribution can be achieved without conpronising reliability in
any way, but these results will not be automatic and require
consci ous, sustained, advance pl anning.

Finally, the LCGS includes a conprehensive analysis of the rate

i mpacts of actions to achieve a 50% GHG reduction in the electric
sector by 2030 on a “Pathway” to achieve the 2050 long termclimte
policy goal of 80% reduction in GHG em ssions bel ow 1990 | evel s.
Detailed results are currently in peer review, but the rate inpact
is plus/mnus a few percent depending principally on future natural
gas prices, cap and trade all owance prices, interest rates, and
success of efforts to reduce costs and inprove performance of
renewabl e resources all of which are already conmercially proven
and operating on California's grid. No new technol ogy needs to be
i nvent ed.

B. Anal ysis and Findings
The followi ng Figure 1 shows the range of carbon em ssions for four

scenarios ranging from 33%  renewabl es (Baseline Case) to 66%
renewabl es (Accel erated Case). The two internedi ate cases, as



di scussed in nore detail below, enploy 55% renewabl es and bookend
the range of results at that penetration |evel.

Note that in the Baseline Case electric sector em ssions do
continue to decline. In addition to hol ding procurenent at 33%
renewabl es, the final phase-out of inported coal, the continued
expl osi ve grow h of behind the neter rooftop solar, the
continuation of aggressive energy efficiency prograns, and

noderni zation of the gas fleet as a result of the | ong overdue
retirenment of the Korean War era coastal steamplants all work to
continue to drive down carbon em ssions. However, it is sinply not
enough to achieve the State’'s policy goals.

In the context of the Pat hways work, these results sinply anplify

t he necessity of achi eving an aggressi ve 2030 carbon target for the
el ectric sector through further renewabl e energy procurenent to
have any realistic hope of hitting the long termclinate goals.

On the other hand, doubling the renewabl e content of the grid to
66% not only results in over 50MVI of emi ssion reductions vs. the
Basel i ne Case but significantly |owers the carbon intensity of
electricity production. This allows significantly faster reduction
of carbon enissions due to the electrification of the other
sectors, putting the State on a trajectory to achieve the critica
long termtarget. This matches the “Early Depl oyment” scenario in
t he Pat hways st udy.

The two 55% Cases are of npst interest for setting 2030 targets.
For the study, 55% was chosen rather than 50% for renewabl e
penetration to reflect the assunption that the |icense for Diablo
Canyon nucl ear plant woul d not be extended due to excessive costs
vs. other zero carbon energy options. In the discussion about grid
operations at this |level of renewabl e penetration, the issue that
is paranpunt in people’s minds for assessing cost and operability
is “over-generation.” This results in “curtail ment” of renewable
energy during |low | oad hours when gas is no | onger “on the nmargin”
and available to be “di spatched down.”

It nmust be noted that these ternms have taken on the aura of doomin
the public discussion, but are really nothing new or frightening.
“Over-generation” is sinply another word for potential exports —
the coal exporting States of Wom ng and Montana are in
“over-generation” 8760 hours per year without any reliability or
cost problenms. “Curtailnment” is sinply another word for “di spatch”
— operation of a plant that has been “committed” (synchronized to
the grid and supplying energy to serve load) at less than its
maxi mum out put to bal ance supply and denand. G ven the inherent
seasonal and diurnal variation in electric | oads, “curtail nent” has
al ways been present as conmitted units are “di spatched” in rea
time. The only reason we make the distinction between curtail nent
and dispatch is that renewables (at |east nost of them including
wi nd and solar) are perfectly “dispatchable” but this inherent
capability has not been historically used, and the cost of

di spatching renewabl es is significantly higher than the cost of

di spatching fossil plants since there are no savings in fuel costs
when di spat chi ng renewabl es.

The following Figure 2 is a curtail nent duration curve for two of
the several “55% scenarios” in the Low Carbon Grid Study that
denonstrate the range of outcones at this penetration |evel,
dependent both on portfolio diversity and grid operationa
pol i ci es.



The “Hi gh Sol ar BAU' Case (a) assumes current trends will continue
to overwhel mi ngly procure PV rather than a “bal anced portfolio,”
(b) enforces the current statutory “Bucket Rule” for RPS
eligibility, (c) obtains the supply of Essential Reliability
Services (aka “ancillary services” or “ERS") principally from
natural gas, and (d) enforces the “25% Regi onal Generation Rule” as
currently proposed by the CAISO It is also worthy of note that the
“BAU designation does not nean that this case is frozen at today’'s
practices — only that no new initiatives are undertaken.

The “CGHG Target Case” is one that (a) assumes the sane quantity of
renewabl e procurement to serve the sanme | oad, but (b) procures a
“bal anced portfolio” including nore out-of-state wind as well as
i n-state basel oad geot hermal and bi onass plus sonme new
concentrating solar power with storage (“CSP’) rather than sinmply
all PV, (c) enforces the Bucket Rule (10% naxi num unbundl ed RECs)
on a portfolio basis rather than a project by project basis, (d)
maxi m zes the supply and use of ERS from non-conbustion sources
rather than natural gas, (e) deals with the very real reliability
constraints that underlie the 25% Rul e using mainly zero carbon
resources rather than natural gas, and (f) assunes that roughly
doubl e the AB 2514- CPUC nmandated storage requirement is procured
by 2030.

As shown in Figure 2, it is inportant to note the dramatic
difference in “curtailnment” (10.6%vs. 0.2% and cost (~$500M yr)
between the two cases with exactly the same quantity of renewabl e
energy. This denobnstrates the inportance of focusing not just on a
specific RPS percentage, but also on adapting the rest of the
systemto nmaxim ze the efficiency of fossil fuel use and ease

i ntegration of the new renewabl es. |nplenentation of policies that

i ncorporate bal anced renewabl e i ntegration, reliance on zero carbon
reliability services, and regional integration are key to

econom cally neeting the statew de GHG reduction targets.

| mpl enent ati on of the 66% “Accel erated Case” was not considered in
detail in the study, but yields roughly simlar results to the 55%
cases |F there is new storage procurenent of four tinmes the CPUC
mandate rather than twi ce the amount as in the Target Case.

[11. CONCLUSI ON

CEERT believes the Pathways nodeling sumrmari zed at the Synposium
denonstrates the absolute necessity, and feasibility, of conplete
de- carboni zation of electricity production in order to achieve
California’s long-termclinmate goals. E3's work, along with

i ndependent anal yses such as the Low Carbon Gid Study and ot her

i mportant nodeling work by the Union of Concerned Scientists,
strongly suggests California follow the “Early Adoption” path with
aggressive 2030 interimtargets.

Success in achieving these interimtargets reliably and cost
effectively will require a concerted and coordinated effort by al
State agenci es and CAl SO focused on the sustained pursuit of
every avenue avail able to adapt historic practices in planning and
grid operations towards this goal, with the full engagenent and
creativity of the private sector, to inprove performance and drive
down costs. Little new technol ogy needs to be invented. Success can
be achi eved by doing the best we can with what we al ready have.
Reliability of the electric supply is paramount and cannot be
conprom sed, but the details of howthat reliability is ensured



nmust be part and parcel of the work ahead. The process will be one
of adaptive nmanagenment that |earns by doing while focusing on the
twin netrics of cost and GHG reducti ons.

Attachment: https://ww2.arb.ca.gov/sites/default/files’BARCU/barcu-attach/12-
renewablesympsium-ws-VzY GdAdyWGoHY glh.zip

Original File Name: Attachments for CEERT comments.zip
Date and Time Comment Was Submitted: 2015-08-07 14:14.:16

No Duplicates.



Comment 13 for CPUC/CEC/ARB/Call SO Renewables Symposium
(renewablesympsium-ws) - 1st Wor kshop.

First Name: Amy

Last Name: Mmagu

Email Address: amy.mmagu@cal chamber.com
Affiliation:

Subject: Comments on the CPUC/CEC/ARB/Call SO Renewables Symposium
Comment:

Pl ease see attached conments

Attachment: https://ww2.arb.ca.gov/sites/default/filesBARCU/barcu-attach/13-
renewablesympsium-ws-UzBTNARpWGhX OQJ;.pdf

Origina File Name: CalChamber Comments 50% Renewables.pdf
Date and Time Comment Was Submitted: 2015-08-07 14:52:45

No Duplicates.



Comment 14 for CPUC/CEC/ARB/Call SO Renewables Symposium
(renewablesympsium-ws) - 1st Wor kshop.

First Name: Jm

Last Name: Lanard

Email Address: JLanard@M agellanWind.com
Affiliation:

Subject: Comments on the CPUC/CEC/ARB/Call SO Renewables Symposium
Comment:

Attached are Magellan Wnd's coments on the CPUC/ CEC/ ARB/ Cal | SO
Renewabl es Synposi um

Thank you for your consideration.

Attachment: https.//ww2.arb.ca.gov/sites/default/filessBARCU/barcu-attach/14-
renewablesympsium-ws-V DIRNIQyBzEKY ABs.pdf

Original File Name: Magellan Wind -- Comments on CPUC--CEC--ARB--CallSO 7.9.15
Renewables Symposium.pdf

Date and Time Comment Was Submitted: 2015-08-07 14:58:07

No Duplicates.



Comment 15 for CPUC/CEC/ARB/Call SO Renewables Symposium
(renewablesympsium-ws) - 1st Wor kshop.

First Name: Ann

Last Name: Trowbridge

Email Address: atrowbridge@daycartermurphy.com
Affiliation: California Clean DG Coadlition

Subject: CCDC Comments on July 9 Joint Agency Symposium on GHG Reduction Goals
Comment:

The California Cean DG Coalition appreciates the opportunity to
submt the attached conments regardi ng the Joint Agency Synposium
on the Governor's G eenhouse Gas Reduction Goal s.

Attachment: https://ww2.arb.ca.gov/sites/default/files’BARCU/barcu-attach/15-
renewablesympsium-ws-AGNRNAFKU2NQCQZI.pdf

Original File Name: CCDC Comments on July 9 Joint Agency Symposium on GHG Reduction
Goals.pdf

Date and Time Comment Was Submitted: 2015-08-07 15:17:38

No Duplicates.



Comment 16 for CPUC/CEC/ARB/Call SO Renewables Symposium
(renewablesympsium-ws) - 1st Wor kshop.

First Name: Greg

Last Name: Kester

Email Address: gkester@casaweb.org
Affiliation:

Subject: Comment Letter on the 50 Percent Renewable Portfolio Standard
Comment:

Attached please find a letter regarding the 50 Percent Renewabl e
Portfolio Standard fromthe California Association of Sanitation
Agencies. |If you have any questions regarding this letter, please
contact Greg Kester (gkester@asaweb.com or 916-844-5262).

Attachment: https://ww2.arb.ca.gov/sites/default/files’BARCU/barcu-attach/16-
renewablesympsium-ws-BT1QelJkBXsDNFBI.pdf

Original File Name: 8-7-15 CASA Comments on RPS 50.pdf
Date and Time Comment Was Submitted: 2015-08-07 15:47:12

No Duplicates.



Comment 17 for CPUC/CEC/ARB/Call SO Renewables Symposium
(renewablesympsium-ws) - 1st Wor kshop.

First Name: Shelly

Last Name: Sullivan

Email Address: ssullivan@onemain.com
Affiliation: AB 32 Implementation Group

Subject: ARB Renewables Symposium
Comment:

Good Afternoon:

Attached please find the AB 32 Inplenentation Group's comments on
t he ARB Renewabl es Synposi um

Attachment: https.//ww2.arb.ca.gov/sites/default/filessBARCU/barcu-attach/17-
renewablesympsium-ws-AWAGY gdZWTIVY QdY .pdf

Original File Name: AB 32 1G Symposium Comments Renewables 8 6 15.pdf
Date and Time Comment Was Submitted: 2015-08-07 16:19:40

No Duplicates.



Comment 18 for CPUC/CEC/ARB/Call SO Renewables Symposium
(renewablesympsium-ws) - 1st Wor kshop.

First Name: Claire

Last Name: Halbrook

Email Address: cehu@pge.com
Affiliation:

Subject: Joint Utilities Comments on July 9 Symposium
Comment:

Joint Uilities' Comments on July 9 Synposium

Attachment: https://ww2.arb.ca.gov/sites/default/files'BARCU/barcu-attach/18-
renewabl esympsium-ws-AmgCcQNIUI4K ZgFO. pdf

Origina File Name: JUG July 9 Joint Agency Symposium Comments _Final 8 7.pdf
Date and Time Comment Was Submitted: 2015-08-07 16:32:32

No Duplicates.



Comment 19 for CPUC/CEC/ARB/Call SO Renewables Symposium
(renewablesympsium-ws) - 1st Wor kshop.

First Name: Sahm

Last Name: White

Email Address: sshm@clean-coalition.org
Affiliation: Clean Coalition

Subject: Transmission charge impact on local renewables
Comment:

Pl ease see attached

CLEAN CQALI TI ON COMMENTS ON THE | MPACT OF TRANSM SSI ON ACCESS
CHARGES ON | MPEDI NG DEVELOPMENT AND CONTRI BUTI ON OF DI STRI BUTED
RENEWABLE GENERATI ON | N ACHI EVI NG GREENHOUSE GAS REDUCTI ON GOALS

SUMVARY

Cost effective reduction of GHG emi ssions requires accurate
assessnent of the cost of alternatives and selection of the | owest
total net cost option. Under current CAISO tariff |anguage,
transm ssi on access charges (TACs) are assessed agai nst the gross
customer | oad of the state’'s major investor owned utilities instead
of the portion of |oad served by transnission resources (i.e. as
nmeasured at the transmission interface). This has the inpact of
assessing the delivery cost of local distributed renewable
resources that serve | oads wthout the use of the transm ssion
system conparably to generation delivery cost of utilizing the
transm ssion system As a result, |ocal renewabl e generation is not
credited with the full avoided cost value it can offer, and

devel opnent of lower net total cost |ocal renewables is depressed.
Correction of this cost allocation would support accurate |east
cost and best fit procurenent of resources required to reduce GHG
emn ssi ons.

Attachment: https://ww2.arb.ca.gov/sites/default/filesBARCU/barcu-attach/19-
renewabl esympsium-ws-V DcFowBkUZ2EFbV IN.docx

Original File Name: Clean Coalition comments on TAC impact on GHG reduction.docx
Date and Time Comment Was Submitted: 2015-08-07 16:56:07

No Duplicates.



Comment 20 for CPUC/CEC/ARB/Call SO Renewables Symposium
(renewablesympsium-ws) - 1st Wor kshop.

First Name: Antonio

Last Name: Ortega

Email Address: aortega@iid.com
Affiliation: 11D

Subject: Joint Agency Renewables Symposium
Comment:

Pl ease see attached witten coments fromInperial Irrigation
District.

Attachment: https://ww2.arb.ca.gov/sites/default/files’'BARCU/barcu-attach/20-
renewablesympsium-ws-UDIAMIEOVVKEY QX.paf

Origina File Name: IID Comment Letter on Renewables Symposium.pdf
Date and Time Comment Was Submitted: 2015-08-07 16:56:36

No Duplicates.



Comment 21 for CPUC/CEC/ARB/Call SO Renewables Symposium
(renewablesympsium-ws) - 1st Wor kshop.

First Name: William

Last Name: Westerfield

Email Address: William.Westerfield@smud.org
Affiliation: SMUD

Subject: SMUD Comments on July 9 Joint Agency Symposium
Comment:

Attached are comments from Sacranento Municipal Uility District.

Attachment: https://ww2.arb.ca.gov/sites/default/files’BARCU/barcu-attach/21-
renewablesympsium-ws-Uz9dPIIOUI4AN1V g.pdf

Origina File Name: LEG 15-0646 - SMUD Comments - July 9 Joint Agency Symposium.pdf
Date and Time Comment Was Submitted: 2015-08-07 22:32:14

No Duplicates.



Comment 22 for CPUC/CEC/ARB/Call SO Renewables Symposium
(renewablesympsium-ws) - 1st Wor kshop.

First Name: Matthew

Last Name: Barmack

Email Address. barmackm@cal pine.com
Affiliation: Calpine Corp.

Subject: Calpine comments on the Joint Agency Symposium on the Governor’s GHG Reduction

Goals
Comment:

Attached, please find Cal pine's conments on the July 9th Joint
Agency Synposium on the Governor’'s Greenhouse Gas Reduction Goal s.

Attachment: https.//ww2.arb.ca.gov/sites/default/filessBARCU/barcu-attach/22-
renewablesympsium-ws-USJUKwZqU3A CawZ1.docx

Original File Name: symposium_|etter_20150807.docx
Date and Time Comment Was Submitted: 2015-08-19 08:23:54

No Duplicates.



There are no comments posted to CPUC/CEC/ARB/Call SO Renewables
Symposium (renewablesympsium-ws) that wer e presented during the
Workshop at thistime.



