Chapter 1
2017 Integrated Resource Plan

Introduction

The Colton Electric Department (CED) faces new regulatory, legislativéremgtial challenges in 261

as California moves towards a more centraligledtricity market while significantly reducirggrbon
emissionsThis“2017 Integrated Resource Pla(iRP) will present strategy for dealing with some of
the power supplyssues that the CED faces and present alternative scenarios for resource pracureme
that are consistent witturrentlegislative and regulatorgonstraints.

An IRP takes into account both supply and demand side alternatives for nresgihgustomer

electricity demandSupply-side alternatives include the procurement of new generationargirtission

resources, spificalynew r enewabl e energy sources that meet C
requirements. Demarslde alternatives include programs that reduce energy and capacity requirements

during highuse periods or increase energy sales duringdaw periods when the CED has surplus

energy. Conservati on drectangtallprogsamr refggaratdr reglasemenh e CED’ s
programand compact florescent bulb replacement progettempt to reduce the need for additional

supply side resource€ED will also recommend newprogramsdesigned to provide better conservation

options for customers.

The CED believes that it is better for the commuaity the CED to reduce customer demand through
conservation programs and rebatasher than purchasing additional geatem resources from power
marketers.

Historically, the CEChas sought to acquire new resouraethe lowest possible cqsonsistent with

safety and reliability requirementajthout consideringnvironmentatonrstraints Howevemew state

and federal environmental ruldgsat went into effect in 2014nd then strengthened in 2015 are reshaping

the CED’s pow€@EDT £ s plua casicaomplicaetl by dhe fact trggneration and

transmission resoursénavdives of 20 to 50 years. Henaggcisions made todalgased upon current

knowl edge, | egislation and technology, may be the
costs ten or twenty years from now.

Because ofhanges ithe operatinglegislative or regulatory environmemin IRP should be updated on

an annual or bannual basisT hat way, ratepayers can be assured tt
current with changes in the business and regulatory environiffentRP $ a longterm phnning

documentwith an emphasis on the first few years of operation. Today, many utilities are planning new
transmission and generation resources that will not be apeabfor many yearBecause of the long

planning and permitting requirementstignsmission and generation resources, utilities must begin the

planning process years or decadeadwance of needCED is primarily concerned with identifying and

acquiring new resourcés the near future when its ownership rights in San Juan Genegéitign, unit

3 ends on December 31, 2017 and CED has to replace the capacity and energy from this resource.
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An IRP is also a way for th@ity Council to specifyts longterm goals for the Electric Department. The

Colton City Council camlirectthe CEDto acquire resources for different purposes, for example to

mi ni mize the cost of electricity for the City’'s r
maximize economic development within the City or torpote energy conservatiohhisIRP is

developed to medd E D following goalsin order of importance

Operate the utility safely:

Provide reliable energy to the rdsnts and businesses in Colton;

Develop sustainable and renewable energy;

Meet all state and federal legislative and ratarly requirements;

Mi ni mi ze the cost of electricity to CED’s «L
Optimize the use of CED’'s generation and tr
Developdemand i de programs to reduce energy use ¢
and businss customers;

9 Encourage economic development within Colton by purchasing resources from local

generators and developing demasidie programs that encourage businesses to locate and

expand within Colton.
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Because of the technical nature of many of the teised throughout this IRP, a Glossary of Terms has
been included in Appendix A.

Significant Changes from the 201tegrated Resource Plan

In 2013there was uncertainty about the ultimate status of the San Juan Generatingd Si&BNCED

did not knowhowtheenvironmental litigation targeted at the SM&S going to be resolved or if the
proposedesolution(expending almost $1 billion dollars on new pollution control equipment at the SJIGS)
would be acceptable to California regulgtbodies

The nonCalifornia participants did not want to spend $1 billion on upgrading the pollution control

equipment at the SIGS ftAr months of negotiations between utilities in California, Arizona, New

Mexico and Colorado and regulatory bodies awNViexico and other states and the US Environmental
Protection Agency (EPA), a compromise was reached that allowed the project participants to

decommission two of the four units at the SJGS and allowed the California utilities to exit tHe plant.
Also,inor der t o meet California's new greenhouse gas
requirements without significantly oveesourcing itself, CED needed to sell or stiotvn its share of

San Juan Generating Station Unit 3 (SJ3), something that woube® done without the consent of the

ot her participants in the SJGS, most of them not
requirements.

1 The California utilities do retain some obligations fisiure decommissioningnine reclamation and other
possible future environmental costs.
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With the litigation resolvedni 2013 CED began the process of replacingr 225,000 MWHor roughly
two-thirds of CED total retail load)f energy and 30 MW afapacitythatwasused to meet retail load
requirements.

With thetwo SJGS units requirdd be decommissiondaly December 31, 2017, the project owners are

not going to commit significant funds for operation and maintenance (O&M) expenses after 2016. So it is
possible(although not probabléhat the unit will be shut down prior to theneduled date. Thiequires

CED to acquire replacement capacity and engr@p17at additional costo meet its retail load

obligationsin the event that SJ3 is decommissioned aagylting in a slight bump in 2017 power supply
costs.

CED hascompletedoower purchase agreemtes ( PPA’' s) for 16 MW of sol ar
landfill gas generation to replace the SJ3 capalcaywill be lost in 2017

Current CapacitResources

Since the early 1980 s, Colton has inwebwd ed i n ac
partially to its small sizéhat makes it diffialt for CED to purchasell the output froman entire

generatiorproject CEDhas generally participated with other municipal utilitieadquiring resources

through the Southern California Public RevAuthority (SCPPA), a joigpower agency SCPPA

identifies potential resources for ownerstiipugh an extensive RFP processl the member cities can

choose which, if any, of the projects they wish to participagmihthe capacity amoun€ED can also

issue its own RFPs or negotiate with generators outside of the SCPPA RFP process.

Colton currently has ownershipr ownershigike rights in the followinggeneratiorresources:

MW

NAME ENTITLEMENT CAPACITY
San Juan Generating Statiomit3 30 MW 30 MW
Palo Verde Nuclear Generating Station 2 MW 2 MW
Magnolia Generating Station 10 MW 10 MW
Hoover Generating Station 3 MW 3 MW
Agua Mansa Power Plant 43 MW 43 MW
Iberdola Wind Project 1 MW3 0 MW
ColtonSolar | (Walnut) 2.5 MW 2.5 MW
ColtonSolar Il (Agua Mansa) 1 MW 1 MW
MWD Small Hydro 3.8 MW 3.8 MW
Gonzales Centesolar Carport 0.5 MW 0.5 MW
Arbor TerraceSolar 0.3 MW 0.3 MW

2n addition to Colton, SCPPA participants include the Cities of Los Angeles, Glendale, Burbank, Pasadena, Azusa,
Banning, Riverside, Anaheim, Cerritos and the Imperial Irrigation District.
3 Colton has a 3 MW purchase in the Iberdola Wind Project thatelasred at a fixed rate of 1 MW per hour. In a
2014 Amendment, Colton and Iberdola agreed that Iberdola would sell the energy into the CAISO and bill or credit
CED for the difference between the contract rate and the CAISO LMP price.
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Kingbird SolarProject 3 MW

Astoria SolarProject 5 MW
AntelopeDSR2Solar Project 2 MW
TOTAL 107.1 MW

1.6 MW

2.25 MW
4 MW

103.95 MW

OnJanuary 1, 201the 10 MW Puente Hills Landfill GAproject(7.35 MW capacityfomes online
i ncreasi ng dciyBxisting dagatitatd 113V But by the end of 2017, SJ3 will be

decommissioned, reducinge@ ' s

8MW i s sufficient to meet
including

reserves as establ

Forecast of Demand and Energy Requirements

CED has prepared a forecast of monthly peak demand and energy requirements for the p&riod 201

CED’
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the Cal
requirements for the three summer months, July, Auaus September. So by May of 2018, CED wiill
need to acquire another 6 MW.

2021 The forecast is based upstate economic forecasts prepared by the California Department of

Finance and shows a slight increase in future economic activity in the RiveSateBernardino area for

the next few years. However, much of the electric demand growth is offset byaaldstinall solar and
conservation efforts.
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4 The Puente Hilldandfill Gas Project may be dated to reflect declining natural gas production at the landfill.
5The CAISO requires entities to show that they have sufficient capacity to meet monthly loads two months in

advance.
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Figure 1.1

Actual and Forecasted Monthly Peak Demand (MW) 2007-2021
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The caveat to the economic forecast is potential development in the Agua Mansa Corridor and West
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Valley area. Although there have been a number of proposed developments in these two areas, nothing

has been brought to completion and at the earliest develdapsill not be seen until 2020 even if the

proposed projects begin construction in the next few months. As a result, the forecast needs to be watched
andadjusted whemew projects actually begin construction

Legislative and Requlatory Requirements

Forthe pasfifteenyears state and federal agenciasve been craftingules for greehouse gas reduction
and environmental regulatioriacluding renewablereergy standards, and implementimgw regulations

intended to improve the reliability of the budkwer grid.

From the CED’ s viewpoint, the

Cal i forni

Californi
Cap and tradefforts
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California AB 32and SB 350
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California legislators have passed a number of bills that impact the operations and power supply costs of

CED. AB 32, the California Global Warming Solutions Act, passed in 2006, along with the more recent
SB 350,Clean Energy and Pollution Reductiéct of 2015, potentially have greatest impact on CED
The first,AB 32 require California utilities to reduce greenhouse gases associated with the generation of
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electricity.SB 350requires utilities, inconjuncto n wi t h Cal i f ornia’s renewabl e
requirements codified in SB,20 acquire renewable resources that have only a fraction of the greenhouse
gases of traditional fossiliel fired generation.

Some of the major impacts of AB 32 inclade

1 Cap and trade emission allawce trading beginning in Novem#2912;

1 Annual inventory of utility greenhouse gas emissions;

1 Restrictions on the amount of new coal fired generation being imported into
California;

In additionto the mandated GHG reductiomsAB 32 electricLoadServing Entities (LSEs)were
required by SB 20 acquire 20 percent of the@tail load requiremenfsom renewable souaes for the
period 20112013, increasing t®5 percent by 201éndto 33 percent by 2020These minimum
renewable energy standards are called the renewable portfolio standardee(RiR€nents

The RPS mandates were increased, with the passage of SiBo8%3,3 percenin 2020 to 50 percent by
2030, with an obligation for the LSES to increase tt@iewable portfolio by 2 percent per year
beginning in 2021.

CED did not meet its 20122013 RPS requirements because it was alreadyreseurced with baseload
generatiorand could not take any renewable energy without raising total resourcbepstsl 25

percent Instead, CED claimed the cdshitation restriction allowed in SB 32 to delay meeting its RPS
requirements.

CED came into compliance with RPS requirements during the second compliance pericd Q064
and anticipates exceeding minimum Rié§uirements with its current resource mix in the future.

A 2016 bill, SB 859, requires larger utilities (both investamed and publicly owned utilities) to

purchasel percent of their energy requirements from biomass resources. Currently, this bill does not
impact CED but it is expected an additional bill expanding the purchase requirement will be introduced in
2017. The purpose of the bill is to help biomass firmaircthe forests of dead or dying trees caused by

the drought and that increase the fire hazard

CAISO Regionalization Efforts

In order to make it easier for California utilities to import renewable energy, particularly wind from the
Montana and Wyomingrea, the CAISOds proposed a western statetependent system operator led
by the CAISO. There are a number of issues from California partitgpany i e wpoi nt of t he C

6 Sometimes called SBX 2, referring tasession 1 of the special legislation in the 2012 session in which it was
passed
7In May 2013 the CEC also adopted intermediate standards governing procurement between 2016 and 2020.
8The CEC is still reviewing RPS compliance filings for 2aBland has not yet made a final determination on
whether or not CED was in compliance with SB 2 for the 202Q13 period.
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proposal, including the allocation of transmission costs to all western sfiljtieernancéssues anthe
problem of forcing utilities in other states and other different regulatory entities to agree to the CAISO
proposal. Regardless, the CAISO is proceeding with their proposal at the direction of Governor Brown
who sees the westide grid as a key part of fighting global warming.

California municipalities, in general, oppose the
state utilities, generally those with renewable energy they would like to sell into Californiartsingp

proposal while others dislike the prospect of California attempting to require minimum amounts of

renewable energy and other capacity requirements greater than those in their home state and oppose the

C Al S regianalizatiorefforts. Other obstacketo the regional expansion of the CAISO include the

problem of who would bear the cost of carbon emissions from renewable resources imported into

California.

Whether the CAISO is successful in their attempt to expand will likely be decided sometini&.in 20

Centralized Capacity Market

The CAISO is discussing implementing a centralized capacity market where it would require new
generation resources to be certain types of fuel or technology. In effect, the CAISO is attempting to create
a single energy mket in the state andtilities would become participants in a statiele financial market

tied to capacity ownership. This is going tkdaeveral years to finalize a@ED will continue wathing

the progress and participatiimgthe hearingprocessas neessary.

Cap and Trade

TheCap and Tade (C&T) program for electric utilities has beguith the first auctiorof emission
allowancesn November2012.CED hasimplementedC&T requirements into its daily power resource
trading activities.

In 2009, CEDwasallocated Emission Allowances (EABYm the CaliforniaAir Resources Board
(CARB) equal taits thenestimated emissiorterough 2020

Currently C&T expires in 2020 and has not been extended due to opposition frivamgpertation
sector. While maspeople expect C&T to be eventually exteth@é least through 2030;hich sectors
(stationary pollution sources or stationary and-stationary sources) will be includedr has a method
been established for determining paéR0 EA allocations.

CEDdoes not havesufficientfreely allocatedEAs to offsetall its emissionso long as SJ3 is in

operation. Additionally f reel y al |l ocat ed tdmisiossfronraCAiGObtaleb e used t
CED will have to purchase some EAs in the quarterly aucéanhk yeato cover the GHG obligations

for these sales
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Federal Cleai\ir Act

TheCleakPAi r Act was enacted in 1990. The Act defines
(EPA’s) responsibilities for protecting and i mpro

San Juan Generating Stati@JGS)is owned by SCPPA, PNM, APS and a numbemadlter

participants. CED has a 30 MW entitlement in San Juan Unit 3 (SJ3), one of 4 units at the Station. SJ3 is
CED’s | argest generation resource, providing appr
requirements.

Because of its size (1,800 M\WMpcation near the mouth of the Grand Canyon and initial lack odipmil
control equipment, the SJ@Gas been a concern to environmentali st

In 2006, Public Service Company of New Mexico (PNM), the plant majority owner and operator o

behalf of the participants, began a $320 million emission reduction program that included bag houses and
emission reduction equipment that significantly reduced particulate emissions including mercury,

nitrogen oxides, sulfur dioxides and particulates.

The environmental upgrade weampleted in 2009. In response to additidawlsuits filed by
environmental goupsin 2010 theEPA proposed additional environmental upgsatat would require
SJGSo meet a nitrogen oxide emission rate of 0.05 Ib/mfthtough the use of selective catalytic
reduction, the best available retrofit technology (BART) that would reduce emissions by more than 80
percent.

Another bill, California SB 1368, Emission Performance Standard of 2006 imposed restrictions on the
ability for California LSEs to invest in outf-state coal plants, The California participants initiated
negotiations for an early exit from SJGS. In 2(RRM and the EPA reached agreement to-slown 2

units at San Juan no later than December 31, 201 7TCaliernia participants werallowed to shutlown

their units (or trade their capacity shares in units that would continue to operate for shares in units that
would be shutown) and exit the project.

While an agreement between the participants and EPAdwsreachedhé negotiations between the
various partiesn cost responsibilitieare still ongoing. Entities that are leaving the plant are trying to
limit their longterm exposure to future environmental or decommissioning costs while the remaining
plant owners are hesitant about possibly assuming unanticipated cogteyhiatlieveshould belong to
the departing owners.

Risk Management

Risk management identifies the dollar amount at risk of loss due to changes in fuel prices or unanticipated
outagesf generation resources and recommends alternative actions to minimize thigei€<ED has

s, a measure of heat content
8|Page
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not historically hadignificant risk management policies to prevent againstpwarhasing natural gas or
electric generation resources

There are a number wfays to define and measure risk but a common risk mettie igalue at Risk
(VAR).

TheCED has adoptedrisk management polidyhat attempts to | imit the CEL
multiple approvalgprior to final approvals by the Colton Utility Commission and City Couriiail)ong-

term firm power supply purchastsinsure adequate oversight of purchases that impact the financial

stability of the CED.

The maj or poi namgemdnt PEyEMlude: Ri sk M

1 Reviewby Col t o rDirestoréf anyrewlangterm power supply purchases or firm

power supply purchase exceeding $500,000 in any single month;

Maxi mum monthly | imits (ar C&DI'ismiptowenm sawprhyc
energy ostscan increase month

Required review and verification of CED’s mo
Review of monthly congestion costs and CRR status;

Review of monthly costs of EA’s and verifica
expected annual emissions.

= =4 =4 =

Sunmary and Recommendations

As a result of the studies that will be presented in this IRP, CED makes the following recommendations:

T CED should construct a 2 to 3 MW solar project
by mid-2018;

1 CEDshould attempt to retart the 250 kW cogeneration facility at the WWTP that was shut
down in 2009 due to problems with the methane scrubbing process at the site;

1 CED should increase its conservatiotivattes to acquire at leastiW of load reduction by
2019. As part of this process, CED should implenment information programs that inform
people on a monthly or quarterly basis how their consumption of electricity and water compares
to people in their neighborhood;

9 CED should reduce its planned purchakbiogas from 1,500 mmbtu/day to 500 mmbtu/day as a
way of both ensuring the landfill gas project moves forward and reducing total power supply
costs.

CED should be able to complete these projects by/2018

With these projects, and the decommissiomin§J3, CED will only have three resources that emit GHG,
Agua Mansa Power Plant (AMPPMagnolia Power Plant and Puente Hills Landfill. The AMPP emits

less than 25,000 tons per year based on historic dispatch, and will not have a compliance obligation
(unless it is dispatched more often resulting in higher than 25,000 tons per year). The Magnolia Power
Plant will have approximately 17,000 to 20,000 tons per year once the biogas contract begins. CED will
not have a compliance obligation from Puente Hilladfdl as CED is the off taker of a power purchase
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agreement (PPA) and not the generator or owner of
free or are small enough that they will not have a GHG compliance obligation.
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Chapter 2
Demand and Energy Requirements

Introduction

An IRP begins with a forecast of future demand and energy requirements. The demand forecast identifies
how much generation capacity CED must have on a monthly basis for the next five years. The energy
forecast identifiegnonthly energy needs and provides an estimate of monthly electricity sales to retail
customersThe energy forecast also provides necessary information on the daily pattern of energy use
needed t@nsure that the appropriate mix of generation resourcesjisired.

Energy Forecast

Colton is a summer peaking utility with energy use incregsi the summer by as much #@spkrcent

compared to the winter monti3uringthe nors u mmer mont hs, Col nd@2%n00G ener gy
MWh per monthwhile in the thre summer months energy use increases to ardy@@@BMWh

primarily as a result of increased air conditioning use.

Colton does noappeato have much winter laging load although extreme cold temperatioes result
in a smallincrease in energy demahilely due to electrispaceneaters

The following figure illustrates how Colton’s dai

Figure 2.1 : Example of Summer and Winter Daily Load Curve (MW)
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Figure 2.1

During the winter months, load begins to build as people wake up add@Adcand prepare for work in
the morning. Then the commercial industrial load begins ar6éd and stays fairly constant until
around 1600 each afternoon and then begins to drop as compartishuting down. As people arrive
home theearlyeveningresidentialload causes a peak around 1900 and then load begins to decline
throughout the evening before the cycle begins again the next day.
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During the summer the same pattern is followed except the additional air conditioning load begins around
0700 as fims begin precooling in anicipation of people arriving for work and theontinues to rise

during the day until around 1600 wheamperatures begin moderating and people leave vbdtound
1800 or 1900 there B slightincreasdan energy use due to residentighting and air conditioning loads

andthendemandoegins to decline g=eople begin going tbedaround 2000

While there is generally some increaséoiral economic activity during the summer montimgst of

Co | t dditibnalsuemmeroad is due solely to increased air conditioning use.

The above load profiles help illustrate two key points. First, Colton requires 2btmB0MW of

baseload energy on an annual basis and seé¢@ndlyCo | t o n
peaks and requisanoreseasonafieneration capacity to meet the increased demand.

S S U mmban itspviatark s

The daily load profiles also suggest that the primary drivers of electricity demand in Colton are
temperature and economic activity.

ar

High temperature resulis increased air conditioning use, while economic activity (measured in terms of

total employmenin the RiversideSan Bernardindntario SMSA affects the number of

commercial/industrial businesses with Qigy.

The relationship between monthly energgutemperature and economic activity was analyzed to
determine if a statistically valid relationship could be identified and if this relationship could be used to

forecast future monthly energy requirements.

A simpleregression analysis was performedtiom data and the following equation was determined to be
a good predictor of monthly energy use:

Monthly Energy Requirementsfécivilian employment, degree days heating and degree days cobling

Degree days cooling (DDC) is the sum of ((Daily High Temjpeea+ Daily Low Temperature)/2)65.
DDC isa measure of the daily heat build that results in air conditioning use. Conversely, degree days

heating(DDH) is equal to:

65— ((Daily High Temperature + Daily Low Temperature)/2)

Neither DDC or DDH can beegative, so if the average daily temperature is below 65 degrees, the DDC
is 0, while if DDH is greater than 65 degrees, then DDH is 0.

10 Colton currently has 43 MW of baseload generation

1 The regression specification
is:

Coefficients

Standard Error t Stat

Intercept
Employment
DDC

DDH

13669.11854
0.011112269
23.78236609
1.095105476

3854.679995 3.54611
0.003238412 3.431394
1.659614166 14.33006
1.919996722 0.570368
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Civilian Employmentn the RiversideSan Bernardin@ntario SMSAwas chosen as a measure of
economic activity and beaae the California State Department of Finance provides a forecast of Civilian

Employment for 3 years into the future as part of the State Economic Forecastingdfrdjdata is
available omuarterlybasis

The following figureill ustrates how thenodeling performeéh explaining monthlyenergy requirements
and the 2012, 2013 and 2014 forecast.

Actual and Forecasted Energy Requirements (MWh) 2007-2021
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Figure 2.2

In general, the model very slightly underecasts winter energy regeiments (by about 2 percent) but
otherwise tacks monthly energy usecurately.

The greatest cause of forecast uncertainty is weather variability. High temperatures result in greater
energy requirements while lower than anticipated temperatures result ffomaeasts.

Since 2014 energy requiremeftsave stabilized aroan370,000 MWh although proposed economic
development could increase requirements to over 400,000 MWh when the development actually occurs.

The forecast shows a slight improveminénergy requirementnd salefrom the 2015/1éevelsof
373,759 MWh to 3@,735MWh in 2016/17 and then to 38,038MWh in 2017/18. The Department of
Finance has slightly lowered its growth rate for California employrinent the past few yearsdflecting

the age of the curreeconomicrecovery economic uncertainty due to thational electionand
economic issues in Asia and Europe.

Peak Demand Forecast

Forecasting peak demand is more difficult that forecasting moetidygy requirements. dmthly energy
requirements are the average of all the hourly demands during the Fombtasting peak demand
requires picking the single greatest interval duringtleath, in a small system which is impacted by

12 Energy requirements are equal to sales + transmission losses + unaccounted for energy (UFE).
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changes in weather amthereeven a large motor turning on or o¢fin cause the monthly peak demand to
change.

Peak demand forests are necessafgr the CAISO to determine how much generating capacity a utility

is required to acquirddemand forecastre required by regulatory and operating bodies such as the

California Energy Commissio ( CEC) whi ch ver i f iaedshe W&t@rnAread e mand f
Power Administration (Western) as a condition of receiving Hoover Dam capacity and energy.

In the CAI SO mar ket LSE's are required to have g

mont hly forecasted pseeadgnizdthanimving exceBsgyenaratisgecapacHyrs’
expensiveand might attempt to undéorecastmonthly pealdemandthe CEC verifies any peak demand

forecast on an annual basis to establish momtibacity obligations. If the CEC determines that peak

demand forecasts are incorrect, they will issue a revised peak demand forecasstheg used to
determinegthe monthly capacity obligation.

Because of the difficulty in forecastitgurly peak demangith monthlystatistical models, CED uses a
capacity factor model. The capacity factor is defined as:

Capacity Factor = (Monthly Energy Requirements) / (Peak Demand * Days in Month * 24 hours per day)

The averagenonthly capacity factor for the pasghtyears(2007 through2015) was calculated and then
a monthly peak demand forecast was calculatestd upon monthly forecasted energy requirements

The monthly peak demand forecast is shown in Figige&ow:

Actual and Forecasted Monthly Peak Demand (MW) 2007-2021
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Figure 2.3: Monthly Peak Demand Forecast
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The peak demand forecast shows the decline in monthly peak demands since the 2007 system peak and
then forecasts @ery slight increase from 2@llevels as the local economy improv&sesamonthly
forecasted peak demands will be usedto determihee CED’' s mont hly capacity ot

The monthly demand and energy forecasts fob204021are shown in Appendifs.
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Chapter 3
Existing Resources

Introduction

The CEDcurrently hasipproximatelyl00 MW of capacity resources able to generate aBénio00
MWh annually at full capacitgxcluding theenergy from thé\gua Mansa Power PlamAKPP) that is a
peakingunit designed to operate for relatively short periwtienpower prices are higirhe following
chapter discusses each of the different resources.

While CED currently has enough generation to meet its retail load requirements, the planned
decommissioning of SJ3 in 2018 will result in CED having to acquire newajeameresources.

SCPPA

CED does not owor operateany generating or bulk powgansmission facilities except AMPRI| of
CED’ s power sout@amsmigsiorcrightate eithar threugthe Southern California Public
Power Authority (SCPPA) or agements with other entities

SCPPA is a joirpower agency that enters into power purchase and transmission wheeling agreements or
owns generation and transmission resources on behalf of its member municipal utilities. SCPPA has no
retail load obligatios.

Small utilities(such as CEPwould have difficulty in acquiring financing to participate in large

generation projects or transmission contracts. SCPPA enters into the agreemehtdfarf is members

and then guarantees any monthly financing oratppey expenses by entering into power purchase
agreements with member agenci es. Each of SCPPA’' s
the utilities participating in a project are liable for costs associated with any project.

San Juan Gamating Station, Unit 3

San Juan Generating Stati@UGS)is comprised of four units, eaglith a total net output of almost
1,800 MW. Project participants include:

Units 1 and 2
1 PNM: 50 percent
1 Tucson Electric Power: 50 percent
Unit 3
1 PNM: 50 percent
1 Southern California Public Power Authority: 41.8 percent
1 Tri-State Generation and Transmission Association: 8.2 percent
Unit 4
1 PNM: 38.5 percent
1 MSR Public Power Agency: 28.8 percent
1 City of Anaheim, Calif.: 10 percent
1 City of Farmington: 8.5 percent
1 LosAlamos County: 7.2 percent
1 Utah Associated Municipal Power Systems: 7 percent
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CED30sMWentitl ement in Unit 3 is through SCPPA’'s 41

The SJGS is located in the four corners region, near the borders of New Mexico, AriZonag&and
Utah.

As thepartowner of SJ3, SCPPA administers the project on behalf of its participants, the Cities of Azusa,
Banning, ColtonGlendaleand the Imperial Irrigation District (1ID).

SCPPA purchased its share of SJ3 in 1981 when the fedeshgment was discouraging the use of
natural gas for fear afwindling supply and expectdaingterm shortagesf residential heating fueln
fact, the 1977 Fuel Use Act prohibited the construction of new naturgkegasation facilities. As a
result, sothern California municipal utilities purchased coal projects that providedtéonyg stable
sources oelectricity at relatively low prices.

SJ3 is CED's | argest single resource andorgenerate
approximatelytwe hi rds of Colton’s energy requirements

Energy from SJ3 ideliveredto the Westwingubstation near Phoenix under a displaceragraenent
with Tucson Electric Power. Frothere the CAISO delivers the energy to CEDSouthern Calibrnia
Edi s on’\Vista SubstaBon.

As a result of the lawsuits filed against the plant alleging violations of the Clean Air Act, the project
participants agreed to decommissidnits 2 and 3o later than December 31, 2017 and adad
selective catgtic reduction equipment to units 1 and 4.

The California owners of Unit Anaheim andMSR (Modesto Irrigation District, Santa Clara and
Redling) are trading their ownership in Unit 4 for capacity in Unit 3 so that when Unit 3 is
decommissioned in 201 hey will have no remaining capacity in the project.

The California participants (SCPPA, Anaheim and M8&pleted negotiations with the other

participants on the terms and conditions of decommissioning the two units prior to December 3h, 2017.
summary SCPPA would pay all its debt off by December 31, 2016. SCPPA would not have any
minimum coal purchase obligations from January 1, 2016 until final unit decommissioning. SCPPA
would sell its coal stockpiles to PNM at an index price and pay a contractationifee to the remaining
participants. From January 2016 through decommissioning, SCPPA participants would not have
minimum coal purchase obligations but would pay for coal necessary to operate the unit at a

SJ3 Costs

The following table shows the annual costs and cost per MWh paie BED for energy from SJ3
between 2007/08nd2015/16.
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FY FY FY FY FY FY FY FY FY
2007/08| 2008/09| 2009/10| 2010/11| 2011/12| 2012/13 | 2013/14| 2014/15| 2015/16
Total Cost | $14.098| $11.182| $14.577| $11.926| $13.720| $15.144| $12.528| $12.605 $13.149

(000, (

Generation | 192,182 211,088| 189,543| 209,845| 240,823| 193,226 181,902| 197,313 170,878
(MWh)

Average $73.40| $53.00f $76.90| $60.00| $54.90 $74.10| $68.80| $65.40 $75.53
Cost/MWh

Beginningin 2009 SJ3 costs have begun rising due to increased environmental regulations and several
expensive maintenance requirements including the replacement of the Boigelarge jump in annual

costs between 2011/12 and 2012M8due to the expected imadtation of SCRs necessary to comply

with EPA’s 2011 order to reduce NOx emissions fro

With the anticipated retirement of the unit in 201 &MDcosts are likely to declineeading to more
frequent outagesver theyear.

One of 't he CEDisthatthé rgdgoed O&M expenditures sesults in an unplanned
permanent shedown prior to the planned decommissioning date in 20isg. could result in CED
purchasingeplacement capacity and energy in the marketpladgrafisanty increasd coss although
currently market prices are below the total cost of energy from SJ3

CED will also complete paying all outstanding debt from SJ3 by December 31/4016.t hi s t i me, C
monthly payments will decline by roughly 45 pent (from $1,180,000 to $630,100) foettemainder of

the project life assuming close to a 90 percent monthly operations. Under the terms of the

decommissioning agreements, CED does not have to pay for minimum fuel purchases and if the unit is

not generdng, CED will receive a refund against its monthly budgeted costs.

Magnolia Power Project

CED has a 4 percent entitlement (10 to 12 MW) in the Magnolia Power Project (Magnolia) located in
Burbank, California. SCPPA is the owner of Magnolia, with the qthgject participants including
Anaheim, Burbank, Cerritos, Glendale and Pasadena.

Magnolia is a 310 MW combined cycle generafocombinedcycle generatocaptures ghaust heat in a
heda recovery steam boiler and uses the wastetbgabduce more eneygBy recoveringhe waste heat,
Magnolia has a very high efficiency and produces much less emissions thancsioiplgenerators that
burn gas and emit heat and emissions through the stack.

Magnolia Natural Gas Supplies

CED’ s gas r evagnolia amenasount 5,600 MMBTU/day. To meet the gas requirements,
CED has entered into a number of ldegm gas supply contracts.
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Pinedale Project

SCPPA negotiated its first purchase of existing natural gas wells in 2005. The Pinedale Natural Gas
Project(PinedaleYeserves are locatedwest/centralVyoming.

Pinedalancludes 38 operating oil and gas wells and associated lateral pipelines, equipment, permits,
rights of way, and easements used in production.

In addition to Colton, that ownspercenbf the Pinedale Project, participaimsludeAnaheim, Burbank,
Glendale, Los Angeles, Pasadena, and the Turlock Irrigation Di§ttintently, Colton gets about 400
MMBTU/day from Pinedale.

The total cost of the Project was over $3@i0ion. Los Angels and Turlock hold their interests
individually, while Anaheim, Burbank, Colton, Glendale and Pasadena have ownership through SCPPA.

Recently, Ultra Energy, the site manager, declared bankruptcy. At this time, SCPPA is not sure how or if

Ul t baaKruptcy will impact daily operations at Pinedale or result in increased costs for the SCPPA
participants. Regardless, SCPPA is now a particip
SCPPA participants.

LADWP serves as Project Manager fhetoverall project.
Barnett Natural Gas Reserves Project

In 2006, SCPPA members purchased natural gas resarlzexas northwest of DallasThe purchased
assets are located in one of the most active and largest natural gas fields in North.America

The a&quisition by SCPPA and Turlock Irrigation Distraftthe Barnett Natural Gas Reserves Project
(Barnett)hasapproximately 37 billion cubic feet of equivalent proven reserves.

The ogerator of the properties Bevon Enegy Corporation. Devon ithe largst acreage holder and
producer in the Barnett Shale, and at the time of purchase, had over 22 drilling rigs operating in the field.

Colton has a 9 percent entitlement in the project. The other SCPPA participaftsiaeém, Burbank,
Pasadena, and the Tagk Irrigation District. (Turlock holdg$ interest individually. Currently, Colton
receives about 400 MMBTU/day from the Barnett Project.

PrePaid Natural Gas

In 2007SCPPA issued bonder the purpose of funding a lurgum prepayment of futureatural gas
deliveries to the Project Participants over the next 30 years.

The total aggregate quantity gas to be delivered by the gaspplier(J. Aron & Companypver the term
of the Prepaid Natural Gas Sales Agreements is approximately 135 bilicfeet.

SCPPA etered into separate Gas Supplgréements with each of the Project ParticiparashEyas
supply ontract provides for the discounted sale to Participants, on-agpeu-go basis, of all of the
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natural gas to be delivered to SCPPA dherterm of the Prepaid Natural Gas Sales Agree(Reapay
Agreement) The price that the participants pay is the daily Southern California Citygate index less
(approximately) $0.70/mmbtu.

The CED has an 11 percent share of thepaid natural gasupplies. The other SCPPA participants are
Anaheim, Burbank, Glendale and Pasad&ha. amount of daily gaSED receivevaries by month from
a high of aboub5,000 MMBTU in July and August to as little 49,700 MMBTU in the spring.

As part of thePre-Paid GaAgreement,J. Aron has also agreed to remarket, on a daily or monthly basis,
guantities dgas designated by SCPPAaom y o f ’tadeetas @mdrketingsurplus gas midpet
necessarygenerally when Magnolia is unavailable due to eifio®eduled or unscheduled outages

Summary of Gas Contracts

The following table present dincuding natonalggaayd of Magnol i
transmissiac o st s over L)Adgwihg2807/88y st em

FY FY FY FY FY FY FY FY FY
2007/08| 2008/09| 2009/10| 2010/11 | 2011/12| 2012/13| 2013/14| 2014/15| 2015/16
Total Cost | $6.720 | $6.295 | $5.164 | $4.949 | $6.536 | $6.137 | $5.678 | $6.145 | $4.844
(000, ¢
Generation| 64,403 | 67,305 | 73,788 | 49,738 | 59,906 | 55,769 | 59,906 | 70,008 | 72,405
(MWh)
Average $107.7 | $93.50 | $70.00 | $99.50 | $109.10| $110.00| $103.50| $87.70 | $66.90
Cost/MWh

CED has negotiated a contract with Shell Energy (Shell) to convert Magnolia to a biogas facility.
However, the changgeconomics of biogas wilkquire renegotiation or abandonment of this contract.
This will be discussed in more detail below.

Palo Verde Nuclear Generating Station (PVYNGS)

PVNGS is located near Phoenix, Arizoftae total capacity of the three generators is more than 4,000
MW. SCPPA owns 225 MW of capacity of which Colton has g#&r8ent entitlement, or about @W.

Power from the PVNG$ transmitted over the Medhoenix/MeadAdelanto projects and then over
LADWP lines from Adelanto to SCE lines at Lugo for delivery to Colton.

Palo Verde is operated by APS and jointly owned by AP$ Rdabr Project, Southern California Edison
Co., El Paso Electric Co., Public SewiCo. of New Mexico, SCPP#nd the Los Angeles Department of
Water & Power.

CED hasslightly less thari MW of capacity in each of the three units at PVNGS.

The followingtable shows the annual costs of PVNGS to Colton.
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FY FY FY FY FY FY FY FY FY
2007/08| 2008/09| 2009/10| 2010/11| 2011/12| 2012/13| 2013/14| 2014/15| 2015/16
Total Cost| $875 $708 $706 $771 $784 $723 $745 $764 $904
(‘000" ¢
Generation 15,577 | 17,955 | 18,948 | 18,627 | 18,609 | 18,000 | 18,000 | 18,000 | 19,292
(MWh)
Average $55.10 | $39.40 | $40.70 | $42.10 | $38.80 | $41.40 | $42.400| $43.50 | $46.90
Cost/MWh

Hoover Uprating Project

The Hoover Dam in Nevada is one of the most important power facilities for Southern California, with a
totd capacity of over 1,950 MW divided between NeéaaArizona and California araver 1,000 MW
delivered to southern California utilities.

In 1983, the generators at Hoover had to be replaced. SCPPA patrticipants paid for the replacement which
resulted in amdditional 80 MW of generation capacity that was divided amon§@RPA participants

(the Uprating Roject).

The original contracts expired in 2017 but in 2012, Congress extended the SCPPA participants power
purchase agreements for 50 years. In exchionghis longterm extensionCol t on’ s e3nt i t | e me |
MW would be reduced by about 5 percémt 100 kW)

Hoover is Colton’ s mohsdliverederengyocosisofdebs thare¥8®yhur ces, wi

The following tabl e sforddeoverCol ton’s historical cos

FY FY FY FY FY FY FY FY FY
2007/08| 2008/09| 2009/10| 2010/11| 2011/12| 2012/13| 2013/14| 2014/15| 2015/16
Total Cost | $73.2 | $75.6 | $75 | $80.0 | $80.0 | $80.0 | $82.5 | $81.0 | $73.9
(‘000s)
Generation| 3,420 | 3,352 | 3,056 | 3,388 | 2,617 | 2,617 | 2,807 | 2,807 | 3,174
(MWh)

Average $24.80 | $27.1 | $28.90 | $27.40| $27.7 | $27.D | $28.70 | $28.80 | $23.30
Cost/MWh

Agua Mansa Power Plant

The AMPP is a 43 MWnet) GE LM-6000 natural gas fired generating facility located in Colton. The
AMPP kecame commercially operational in 300

AMPP was designed as a peaking facilityoperate only a few hours per day, primarily during the

summer orpeak periods. AMPP is too inefficient to operate as a baseload resoaoreparison to

other generation units in the CAISstead, AMPP providesther benefits to the CED in terms of acting

as a physical hedge against price spikes in the C
requirementsespecially locaand flexibleRA capacity obligations
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The foll owing t ablcestsandgensatohMPP’ s annual
FY FY FY FY FY FY FY FY FY
2007/08| 2008/0 | 2009/10| 2010/11| 2011/12| 2012/1 | 2013/14| 2014/15| 2015/16
9 3

Total Cost | $3,927 | $3,260 | $3,025 | $1,449 | $2,011 | $5,039 | $2,592 | $3,000 | $1,362
(000" g
Generation| 50,868 | 52,280 | 30,030 | 15,207 | 26,349 | 19,640 | 20,000 | 20,000 | 9,458
(MWh)
Average $119.41 | $87.78 | $121.97 | $137.91 | $139.38 | $76.77 | $129.60 | $150.00 | $144.00
Cost/MWh

The above costs for AMPP do not include debt service costs that would add approxi@\a@dyd®0
annually to total costapproximately doubling the average cost per MWh.

Beginning in 2011/12, the energy from AMRncluded in the total cost of nditrm and dayahead
purchases. This will be further discussed in the power supply cost forecast section.

In addition to providig a physical hedge against spikes in CAISO energy market prices, AMPP is a
source of system, local and flexible capacity. CED spent almost a year working with the SCAQMD to
pueemaents for at flexibleneagagitesounce.

modi fy

t he

Renewable Resources

operating

CAI SO’

CED has power purchase agreements (PR#tk)seven entities for eighenewable projects. These are
theHigh Wind Projectthe Metropolitan Water District (MWD$mall hydro power purchase agreement,
AntelopeDSR2Solar Project, Astoria Solar Project, Kingbird Solar and two small solar projects within
the City limits,Colton Solar 1 an€olton Solar2 with SES.In addition, a 10 MW baseload landfill gas
generatorthe Puente Hills Landfill Gas generation Project, will begin delivering energy to CED on

January 1, 2017 ogether, theseesourceproduce betweehl5,000 and 130,00@Wh of energy
annually orabout31to35p er cent

High Wind Energy Center

of

Col t on

T8

t ot al

energy

The High Winds Energy Cent@digh Winds)is located along northern California's Montezuma Hills in
Solano County, midwaydtweenSan Francisco and Sacramento. It is one of the largest wind projects in

California.

In Septembe2003, SCPPA member cities of Anaheim, Azusa, Colton, Glendale, and Pasadena joined
together in a longerm agreement to purchase wind energy through power marketer Iberdrola
Renewables from the owner FPL Energy. Merced lItiogaDistrict is also a partipant in this project

13 One of the drawbacks of renewable energy contracts is that annual energy production depends on weather
conditions so the annual forecasts of production can be substantially different than annual production
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The site has 90 Vestas V80, 1.8MW wind turbinéth a total gneating capacityol 6 2 MW. SCPPA’ s
share is 30 MW, or 20% of t3ipaecenbrf o |SeCPtP Aay isMWks Uhta r &n d

Initially, Iberdola delivered MW per hour to Colton regardless of the windguction. The difference

was madeip of energy purchased from either the CAJ8Cthe Navajo Power Plant, a coal project in
Arizona. At the end of eacmonth, Iberdola identifiethe amount of renewable energy provided. In 2012,
Colton received about 7,024 MWh of renewable energy and 1,736 @&newable energy from the
project.

Thecost of energy from the HigWinds Project is $53.50/MWHCED paid the renewable energy price
for all energy delivered, regardless of where the energy was genéma28d4, CED renegotiated the
contract so that Iberdola only delivered wind generated energy and no coal fired generation.

Metropolitan Water District Small Hydroelectric Projects

SCPPApurchasedip to 17 MW of power, generated from four small hydroelectric generating plants
located along the Metropolitan Water District (MWD) distribution system. Output is dependent on water
flow from the State Water Project. Because each dioilneprojects issmallerthan 30 MW, they qualify

as renewable energy sources under RPS rules.

On an annual basis, CED has been receiving about 6,000 MWh of renewable energy from the purchase.
But as the western drought continues, the amountofedWyp del i vered lhann CED’ s be
declined.

CEDreceives 22 percepnf the 17 MW totglor up to 3. MW, of any generation as a renewable energy
supply. CED separates the energy into two components, brown energy and the green renewable capacity
componentsCED then sells the energy to the City of Anahaimd the hourly index price for the CAISO

and keeps the green renewable energy capacity component for RPS compliance.

The net result of the sale of the M\Dergy is that CED keeps the renewable energytaedicost
equal to the difference between $95/MWh (the purchase price from MWD) and the CAISO index price.
For the past year, this spread has been aroundb$A4\Wh.

Because of the high price of the contract, in 2016 CED notified MWD that it intendaatel the

contract in accordance with a unique provision in the contract that allowed either party to cancel with two
years notice. MWD offered to #eegotiate the price with the SCPPA participants for the remainder of the
contract life (8 more yearsdm July 2017) and the parties agreed to a new price of $54/MWh. When this
goes into effect in 2017, the new, lower price will save CED about $220,000 per year.

Colton Solar 1 and Solar 2

In order to procure resourcestomeet@hE D’ s RP S 1, @Epissued a RFP ot renewable solar
PV projects, located in the CitynoOctober 24, 2012. Nine companies responded to the RFP. After an
extended evaluation process, which included aceubmittee of the Colton Utilities Commission
(Commission), CED seledeSpecialized Energy Solutions (SES) for ground mounted solar PV systems.
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SES constructed two solar facilities in Colton. Solar 1 is a 3.0 MW facility located in the north end of the
City and Solar 2 is a 1.0 MW facility located at the Agua Mansa Powaet Pl the southwest portion of
the City.

The initial PPA price is $80/MWh increasing at 3.5% per year. Under the terms of the PPA, CED pays SES
for all energy delivered or available for delivery in the event CED chooses not to take deliveries. CED
receives all environmental and capacity attributes of the proj&&S was required to register the project

with the California Energy Commission (CE&hd the Western Renewable Energy Generation Information
System (WREGIS}¥o0 that CED would receive appropriatedit for renewable energy productioithe

PPA also includes a origne right to require SES to sell the project to Colton at the end of Yeaa 7 at
negotiatedvalue.

In the negotiations with SES, CED anticipated purchasing the units in yeau6iog funicipal financing.
Depending upon the year that the purchase is consummatddtahcost will be around $6tfillion with

an annual cost of about $425,000 or-888VIWh. This will significantly lower the cost of the solar project.

The reason fothe anticipated purchase is that it allows SES to take tax credits, unavailable to the CED,
that are used to reduce the purchase price is year 7.

The CED leases the Walnut site from the Water Department for approximately $88,000 per year for the life

of the project. The Water Department has the right to relocate or reconfigure the existing water facilities on

the sitef necessary for Water operations | f t he Wat er Department’s i mpro
the Electric Department would pay SES farydost generation or costs of accommodating the Water
Department’s requirements.

Astoria 2 Solar Project

In February, 2013, the City Council approved the SCPPA Renewable Development Agreement, Phase I,
allowing CED to participate in the annual SCPPA Refjfor Proposal process for renewable energy

projects. Each year, various developers submit proposed renewable projects to SCPPA. SCPPA staff and

the member utilities regularly evaluate the proposals and determine interest from the various members. If
there is sufficient interest, SCPPA and the members begin negotiations with the developers for a power
purchase agreement (PPA). The PPA is generally between SCPPA and the developer; however each utility
and its legal counsel are involved in the negotiatioraddition to the PPA, the project also involves a
Power Sales Agreement (PSA) bet ween SCPPA and eac
project output.

As many renewable projects are too large for smaller utilities, such as CED, to tctontiadividually,
the SCPPA RFP process allows CED to consider patrticipation in a wider scope of projects, generally with
better pricing than if it had to negotiate a PPA by itself.

The Astoria 2 project is a 75 MW solar PV facility locatetlas Angeles County, Californiagand qualifies

as a local capacity resource (LCR) within the CAISO. The fadlibwilt, owned and operated by Recurrent
Energy. CED’'s share of the facility is 5 MW or 6.
qualifying as a Power Content Category 1 resource. The project has received certification by the CEC as

an RPS eligible facility and has a large generator interconnection agreement (LGIA) allowing full capacity
deliverability status with resource adequacy (RA)djis.
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The contract price for energy from the project i8.86 MW, fixed over the life of the contract, and includes
local RA. This price is lower than the delivered cost of energy from the San Juan unit, and slightly lower
than the cost of delivered emgy from Magnolia, when the costs of emission allowances are included. The
contract term for Astoria 2 is 20 years and there is a purchase option beginning after yearfaiilifjhe
achievedcommercial operatiom Decembef016.

The other SCPPAarticipants in this project are the Cities of Azusa, Banning, and Vernon. Although this

is a SCPPA project, in order to fully subscribe to the 75MW and to receive 3t@0%ger MW pricing
structure, SCPPA opened the project to other-®ORPA utilities m California. The other project
participants are the Cities of Lodi, Corona, Moreno Valley and Rancho Cucamonga, and the Power and
Water Resources Pooling Authority (PWRPA). SCPPA is the lead agency in this project. The share of
facility output for each othe participants is as follows:

ParticipantCapacityPercent Share in Project

Colton 5MW 6.67%

Azusa 2MW 2.67%
Banning 8MW 10.67%
Vernon* 30MW 40.00%
PWRPA 10MW 13.33%
Corona 2MW 2.67%
Moreno Valley 2MW 2.67%

Rancho Cucamonga 6MW 8.00%

*Vernon will increase its purchase from 20 to 30 MW in 2020

SCPPA' s staff and | egal counsel , together with eec
PPA between SCPPA and Recurrent Energy, and the PSA between SCPPA and each participant. Best, Best
and Krieger (CED's attorney) reviewed and partici

In addition to the renewable energy and capacity rights, the PBAnalades the environmental attributes
(RECs) from the output of the project. Under the terms of the PSA, the rights to these attributes (energy,

capacity and RECs) will be owned and will be transferred to each participant according to their project
share

The proposed PPA and Power Sales Agreements were presented to the Colton Utilities Commission at their
Regular Meeting on May 12, 2014. The Utilities Commission recommended that the City Council approve
the Colton EIl ectric itbeRPAantdondune 3, 2014phe City Cauncipapdgravesin i n
the PPAA First Amendment to the PSA was approved by the City Council on November 17, 2015 reducing

the purchase price from $64.00 to $63.00 MW.

Kingbird B Solar Project

The Kingbird BSolar Projects a 20 MW PV facility located in Kern County, California, and was built,
owned and operated by First Solar. This project was also identified through the SCPPA RFP process.
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The contract price for energy from the project is $68.75 MW, fixed over the liie gbintract, and includes
system resource adequacy (RA) capacity. This price is comparable, if not lower than, energy from SJ3 when
the costs of emission allowances are included. The contract term is 20 years.

The other participants in this SCPPA projee the Cities of Riverside and Azusa. Colton and Azusa will
each have a 3MW (15% entitl ement each) share in
remaining 14MW (70% entitlement).

SCPPA' s staff and | egal c o usn ssetla f ft oagnedt hleerg awi tcho uenas
the PPA between SCPPA and First Solar, and the PSA between SCPPA and each participant. Best, Best
and Krieger was included in each step of the negotiation.

In addition to the renewable energy and capacity righésPPA also includes the environmental attributes
from the output of the project. Under the terms of the PSA, the rights to these attributes will be transferred
to each participant according to their project share.

As with other renewable projects, Eiolar had to register the Kingbird Solar Project with the California
Energy Commission and WREGIS to ensure the project participants receive RECs along with any energy.

The proposed PPA and PSA were presented to the Colton Utilities Commission for esmtation of
approval at their regular meeting on September 9, 2013. The Colton Utilities Commission made a
recommendation that the City Council approve the PSA between SCPPA and the City of Colton, and the
City Council authorized the City Manager to execilte contract documents on September 17, 2013.

AntelopeDSR Solar Project

SCPPA negotiated twBPAs (Antelope DSR1 and Antelope DSR@jth sPower Solar Holding LLC
(sPower) for the output of the 55 MW Ante®wPSR Solar Project (ProjecG.E D’ s  shisgroject iso f

2 MW in the Antelope DSR2 PRPA his solar photovoltaic (PV) project is located in the City of Lancaster,

in Los Angeles County and qualifies as a local capacity resource (LCR) within the CAISO. The Project will
interconnect to the CAISO andill count as a Power Content Category 1 resource. The commercial
operation date of the facility is projected to be December 31, 2016.

The contract price of the energy from the Project is $53.75 per MWh, fixed over the 20 year term of the
contract, and idudes rights to both the environmental and LCR attributes. This is the lowest price CED
has seen for similar solar projects. CED attributes the competitive price offered by sPower to several factors:

1. The continued decline in the equipment and labor afstelar PV projects; and

2. The Project being a part of a much larger transmission interconnection position with the CAISO,
with an executed interconnection agreement of known cost exposure, and certain shared
interconnection upgrades, all of which conttibg to reduced cost for the Project; and

3. Economy of scale due to sPower’'s extensive hol
assets in the general Antelope Valley area; and
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4. Sol ar devel opers’ m etakers so thag thepPraiiecars timelyecomemnliiei n d
before the end of 2016 to fully capture the benefit of federal Investment Tax Credit TH).
facility achieved commercial operation on November 30, 2016.

In addition to offering very competitive pricing, the project includ®echase Option Agreemeamd an
Energy Storage Option Agreemefithe Purchase Option allows the Buyers to exercise an option to
purchase the facility in years ten, fifteen or twenty, at fair market vdloe.Energy Storage Option
Agreement provides spador the installation of an energy storage system (ESS) if the participants should
decide in the future that it is economical and beneficial to install ESS at this facility.

The proposed Power Sales Agreement (which includes the PPA between SCPPA ardasiPovere
presented to the Colton Utilities Commission at theiglRar Meeting on July 13, 2015 and approved by
the City Council on July 21, 2015.

Puente Hills Landfill Gas Project

In addition to these solar projects, CED is a participant in the Phditesasto-Energy Facility to add

10 of baseload renewable energy. The Puente Hillst@sBaergy facility is owned by the County
Sanitation District No. 2 of Los Angeles County, and is currently in operation with generation sold to
Southern California @son until the end of 2016. Capacity and energy will be will be available to the
SCPPA participants beginning January 1, 2017.

The Puente Hills Facility has been certified by the California Energy Commission (CEC) as a renewable
resource and is qualifieas a portfolio content category 1 (PCCL1) resource. The energy associated with this
facility also qualifies for local resource adequacy (RA). The contract price for energy from the project is
$80.00 MW, fixed over the life of the contract. The contrachtierl3 years. This price includes both local

RA and the environmental attributes (RECs) associated with the energy. This price is comparable to the
delivered cost of energy it will be replacing from the SJ3 unit and to the cost of delivered energy from
Magnolia, when the costs of emission allowances are included.

The contract price for power is high compared to intermittent generation resources like solar and wind but
low when compared to other baseload renewable resources, such as geothermal, bibbiagasanmost
of which have energy prices above $100/MWh.

The nameplate capacity of the facility is 46 MW and the projected output in 2017 is 43 MW. The Puente
Hills Landfill closed in October 2013, which will result in the degradation, or decline dillayas (fuel)

that will be produced during the life of this PPA. Because of this degradation of fuel, the facility output will
decline each year of the PPA and the energy output is expected to be reduced to 25 MW by the final year
of the PPA. CED has csitlered this in its analysis of the project and feels this project is a good fit for its
resource portfolio.

The other SCPPA patrticipants in this project are the Cities of Azusa, Banning, Pasadena and Vernon. CED
and Vernon will each receive 23.26% (apprb0 MW), Pasadena will receive 30.23% (approx. 13 MW),
Banning will receive 20.93% (approx. 9 MW) and Azusa will receive 2.33% (approx. 1 MW) of the facility
output. Recently, the project manager has stated concern that due to lower landfill gas pnoautie

site, generation could be curtailed by roughly 20 percent.
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SCPPA' s staff and | egal counsel, together with ea
the PPA between SCPPA and the County Sanitation District No. 2 of Los AngelatyCand the PSA

between SCPPA and each participant. Best, Best and Krieger indicated no objections to the proposed
Agreements.

The proposed PPA and Power Sales Agreements were presented to the Colton Utilities Commission at their
Regular Meeting on May2, 2014. The Utilities Commissi@pprovedhe ED' s par ti ci pati on
on June 3, 2014

Biogas Contract

CED and Shell Energy entered into a contract whereby Shell would deliver up to 1,500 MMBTU/day of
biogas from a landfill in Kern County for ugethe Magnolia Power Plant. This would have the effect of
making Magnolia a baseload RPS resource and incr e
around 200,000 MWh, or about 57 percent.

At this time, there are questions about whether or naatidill gas operator will proceed with the sale.
There are a number of other uses of natural gas in the transportation sector that tend to have more value to
the biogas producer but do not have the stability of aterg power sales agreement.

Summaryof Renewable Resources

The following table summari zes CED’'s current RPS
Resource Contract Capacity Estimated
Project Type Start Date (MW) Energy (MWh) Location
High Wind Wind 2003 4.00 6,500 Solano County
MWD Small Hydro Hydro 2008 3.80 4,500 Southern California
Colton Solar 1 Solar 2016 3.00 5,256 Colton, CA
Colton Solar 2 Solar 2016 1.00 1,752 Colton, CA
Gonzales Center Solar 2016 0.50 753 Colton, CA
Arbor Terrace Solar 2016 0.35 613 Colton, CA
Recurrent - Astoria Solar 2016 5.00 11,826 Kern County, CA
First Solar - Kingbird Solar 2016 3.00 7,096 Kern County, CA
Antelope Solar Project Solar 2016 2.00 4,730 Kern County, CA
Puente Hills Landfill Gas
Generator Biogas 2017 10.00 78,840 Industry Hills, CA
Total Renewable Energy r 24.85 121,867
I'f the Shell bi ogas project goes forth, CED’s ren

requirements.

Regardless of the ultimate outcome of the Shetjdsocontract, CED should meet 2030 requirements of

50 percent renewable by 20aBhough additional solar and wind projects will be required in the 2022/23

time period By 2026, CED may have to start acquiring a replacement for the Puente Hills largdfill ga
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project that will see a declining output as landfill gas production declines. CED will have additional
capacity requirements by then that will have to meet with new renewable resources.

Greenhouse Gas Emissions

In 2015, CED was emitting GHG emissidnem the Magnolia, Agua Mansa and San Juan Power Plants.
With the anticipated decommissioning of SJ3 no later than December 31, 2017 and the proposed biogas
purchase from Shell,ED will be emitting less than 2000 tons of GHGnnually by 2018, down from
211,000 tons i nredu@es will be GHA freeneikcepCMaDriolsa that currently emits

almost 26,000 tons of GHG annually but will be reduced to around 18,000 tons if CED complates the
least gproposed 500 mmbtu/day biogas purchase as #tstd$or natural gas use and AMPP that emits
about 3,500 tons per year of GHG emissions.

Transmission

The CAISO has assumed operational control of HikV and above transmissitfrof all Participating
Transmission OwneTO) utilities and transmissionwners such as Citizensi&gythat have turned

their operational rights over to the CAIS@d the 115 kV and 69 KV transmission of PG&E and

SDG&E. The CAISO operates all this transmission to minimize daily transmission costs for the system as
a whole.

Each PTO utility charges the CAISO the total cost of its transmission plus a rate of return on any owned
transmission assets. The charge is called a utilities transmission revenue requirement (TRR). The CAISO
aggregates the TRRs of all PTOs and then dévilss amount by the forecasted energy use on its system

for the year in order to develop a transmission wheelinghatés paid based upon the total metered load
oftheLSE Thi s rate i s a bytheoenstity that takes fina delmof the anergy. Ip a i d
is called a postage stamp rate because every entity pays the same amount regardless of the voltage) or
how far energy is wheeled across the system.

Any generator or load can use the CAISO system. To manage the use of the transysitsigrtise

CAISO uses congestion pricing. In effect, if entities schedule more energy over a transmission path than
thepa h’' s c¢thepCAIBO kegins adding a congestion charge to encourage entities to either move
energy to other transmission pathgmback generation down over that path. The CAISO keeps

increasing the congestion charge until generation is reduced to the transmission limits over a specific
path®.

Congestion charges can be quite high over some constrained paths, often more them thempergy
being transmitted over these lines.

“I'n PG&E and SDG&E’' s s@ contrdlcdewnttoss6 kifansmissigiinest he CAI S
15 This is actually done by a mathematical formula approach that creates a large enough congestion charge to push
higher priced resources out of the dispatch order.
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The congestion charge is a tradable commodity with entities being allowed to purchase and trade the
rights to receive congestion charges over a specific transmission line segment. These rights to receive
congestion charges are known as congestion revenue rights (CRRS).

Therearetwoways SE’ s acqui r e c ahmogghasQAISO allocatiorgphotess;andf i r st
secondly, a CRRwction process.

Load serving entities that use a specific transmissiongvatkligible to receive an allocation of free

CRRs tied to the length of their ownership or power sales purchases from specific generators. Generally,
only about twethirds of the capacity in a generator is allocated CRRs with the utility (or LSE) stabject
congestion charges for the remaining capacity. If the LSE wants to protect itself against congestion
charges for all its generation, it will have to participate in the @GRRthly allocation process and CRR
auctions and bid against other entities f@r tight to recover any potential congestion charges.

The CAI SO allocates its transmission capacity to
contracts. If an LSE has a power purchase agreement (PPA) or generator entitliement, it can request CRRs
from the CAISO through an annual or monthly allocation process. Because the revenues that the CAISO
receives in congestion charges should approximately equal payments to CRR owners, the CAISO is
indifferent to congestion revenues paid on a specific linersg as it does not allocate more transmission
capacity than available on a specific path.

Entities requesitg CRRs on a specific path will only receive their full request if the path has excess

capacityaf t er al | exi sting CHRRsdna padialarpathehave appli€ddEdtlee wi t h C
CAISO for transmission righduring the annual allocationgres. If the CAISO has already allocated all

the CRRs on a path, the requesting entity may not receive any @RRIly a portion of their request

If an entity does not receithe desiredllocation of CRRs, it can enter the CRR auction process. In the
auction process, any (creditworthy) entity can of
weekly auction along a specific transmission path. If an entity sells CRRs, itansésp for paying the

CRR costs to the purchasing entity.

The risk of a CRR is that & LSE has CRRs over a particular path and the congestion changes to the
opposite direction, the owner of the CRRs has to pay congestionToatds, acquiring CRRs inot a

risk free propositionGenerally however, congestion flows are fairly predictable with congestion costs
high coming into the LA basiand very low for entities exporting from the basin

Even though CED has some transmission rights, it turned tilgéxse over to the CAISO when it became
a PTO. In exchange, it receivedmeCRRs on the transmission paths. But the CRRs are not sufficient to
completely protect CED from incurring transmission congestion costs.

CED has the following longerm transmissin contracts:

MeadAdelanto Project

The MeadAdelanto Transmission Project is comprised of a 500 kV alternating current transmission line
extending between the Marketpla@ebstation in southern Nevadad Adelanto Switching Statiomgar
Victorville.
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The City of Coltonown§ i rm bi di rectional service equaling 1.7
capability, or 22.59 MWhat it has turned over to the CAISO

MeadPhoenix Project

The MeadPhoenix Transmission Project is a 500 kV alternating curramértisssion lineextending
between Westwing and Perkins Substation. CED is entitled to firm bidirectional service equaling
0.2308% of the facility's 1,923 MW rated capabil:i

CED also has an entitlement in the 500 kV alternating current tranemis® extending between
Perkins and Mead Substations. With regard to this component, the City of Colton is entitled to firm
bidirectional service equaling 0.2308% of the fac

The MeadPhoenix Transmission Profdacludes a segment of MarketpladeCullough transmission
line, a 500 kV alternating current transmission line extending between the Marketplace and McCullough
Switching Stations.

As part of both the Meaddelanto and Mea#®hoenix Transmission Projec@ED is entitled to firm
bidirectional service equal tits transmission entittaents in MeadPhoenix and Mea#delanto between
McCullough and Marketplace (4 MW in Medthoenix an®2.59 MW in MeadAdelanto) This
entitlement has been turned over to the CAISO.

AdelanteVictorville/Lugo

The AdelanteVictorville/Lugo path is comprised of 500 kV alternating current transmission facilities
extending between the Adelanto Switching Station, the Victorville Switciiation, and the midpoint of
the LugaVictorville 500 kV line.

CED is entitled to firm bidirectional service over this path in an amount up to its transmission service
entittement in the Meaddelanto Project (i.e., 22.59 MW).

Lugo/Victorville 500 kV b Vista 230 kV

CED’s 21 MW entitlement to firm unidirectional ne
Lugo/Victorville 500 kV line to the Vista Substation 230 kV Substation is derived from two separate
agreements with the Southern California Edison CompfSCE):

1 One agreement providing for 3 MW of service.

1 One agreement providing for 18 MW of service.

Mead 230 kV to Vista 230 kV

Colton”s 3 MW entitlement to firm unidirectional
to the VistaSubstation 230 kV bus is derived from a firm transmission service agreement witCBOE.

is currently attempting to renegotiate this contract with SCE because the renewal of the Hoover Power
Purchase Agreement may trigger a transmission contract teronimatic | ause. SCE doesn’t
whether or not the transmission contract is renewed but they have turned all thesntracted

transmission to the CAISO. If the transmission contract did terminate upon execution of the new Hoover
agreement, SCE naot renew the transmission contré&®CE, the CAISO and the Hoover participants are
currently working on this issue.
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Devers Substation to Vista 230 kV

CED"s 14.043 MW entitlement to firm unidirectiona
Vista Substation 230 kV bus is derived from a firm transmission service agreement witG T Hoes
not use this path for any specific resource.

Summary of CED’' s Generation and Transmission Portf

Prior to 2013 CED did not have any transmission entitlements from Palo Verde Substation, the delivery
point for energy from San Juan, to Colton. As a result, CED was paying significant congestion costs to
transmit the San Juan generation to Colton. By becoming a PTOWaE allocated about 20 MW of

spring and summer CRRs and a small amount of winter and fall CRRsmQ&iparticipate in the

monthly CRR allocations and auctions to acquire more CRRs and protect it against congestion costs.

CED can sign power supply coatts with any generator interconnected on the CAISO grid. While the
transmission costs is fixed (at least annually) congestion costs change from hour to hour depending upon
CAISO loads, the location of generators and whether or not specific transmiatfisrhpve been derated

for maintenance.

CED does have some CRRs to protect against congestion costs from the Phoenix area to Colton, but not
enough to avoid monthly congestion paymehtgng the winter and fall

As a PTQ CEDhasbeenable toreduce its manual transmission costs but CEBsexposure to congestion
andmustmanage daily congestion costs moaeefullythan it hasinthepasthe maj ority of CE
congestion risk will remain between Palo Verde and Colttne r e most of CE®&eé s energ
located.

Future Transmission Needs

Because CED is now a CAISO Participating Transmission Owner (PTO) it does not need to acquire a
transmission path between the generator and Colton loads. Instead, CED must manage the congestion risk
associated withiusng t he CAlI SO' s system.

On many of CE D(asd renegatiatad eostadgiS)ED pist deliveriegnergy to the CAISO

grid at the interconnection point nearest the generator and withdraws energy to serve retail load at Vista
Substation, a 500 kV substation located on the 215 freeway in Grand Terrace. CED is paid the locational
marginal price (LMP) wher it delivers energy to the grid and by the CAISO and is charged the LMP for
energytaken by CED at Vista. In the absence of congestion these two prices will be the same. With
congestion, the prices will vary. cé&8yensaretioatitigets ng CR
paid the same for energy delivers as it gets charged for energy withdrawals.

The only reason that CED would acquire transmission rights in the future, rather than congestion rights, is
a concern over the lortgrm structure of thelectric industry and belief that eventually the CAISO might
fail or be dissolved and the industry revert back to the2p8®) structure.
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Chapter 4
Legislative and Regulatory Issues

Introduction

The past fewears have seen legislative and regulabarges imposanumerous environmental and
operating requirements on electric utilities. While the new legislation will redteen@®useGas(GHG)
emissionsthe legislatiorwill also cause increased operating castihe near termrhe legislative and
regulatory activities have also significantly changed the way utilities plan for and acquire new
transmission and generation resources. No longer do utilitiesgaguire resources bagaimarily on
leastcost planning considetiansor reliability concernsin many cases, utilities attempt to minimize

their GHG emissions, resulting in more renewable resources and conservation activities in the overall
resourcamix with resources often located nearer load centers.

The major legidtive and regulatory initiatives facitige CEDtoday include:

1 GHG reduction, includig the Federal Clean ArAcGal i f orni a’s AB 32
Gas Reduction LawndRenewabldPortfolio Standardsequirementand SB 350, a
successor bill to AB 32he Clean Energy and Pollution Reduction Act of 2015

1 Changes in the California wholesale electricity mankeludingnew types oflexible
capacity requirementatended to help mitigate the reliability effects of renewable
resources

T The CAI SQtosnova froma @glifornia entity to a western U.S., generating and
transmitting power in the 11 western states

1 Required pgrades in physical security of generation, transmission and distribution
facilities.

Implementing many of the requirements isidifft due to ovetapping regulatory bodies that may or

may not have jurisdiction on some issues. For example, until 2011, California required both the Public
Utilities CommissionCPUC)andCaliforniaEnergy CommissiofCEC)to regulate RPS compliance.
However,the CPUCdid not have jurisdiction over publicaltywned utiities and the CE@oes not

(generally) have the ability to enforce their decisions. In many situations, local regulatory bodies, such as

the Colton City Councilyvere able to declare theatges in compliance with statenewable energy
requirementsAs a result, both federal and state legislatures have resorted to puttmjdieement of

new rules under environmental bodies such as the federal Environmental Protection Agency (EPA) and
the California Air Resource Board (CARB)at havgurisdiction over local utilities regardless of

conflicting regulatoryoverlaps

Federal Clean Air Admpacts on San Juan Unit 3

SJ3was one of the largest emitters of nitrogen oxides in the west but between 2006 and 2010 new
environmental controlgereinstalledthat reduced daily emissions by up to 80 percent and significantly
reduced mercury and carbon dioxide emissions. The ctisisanvironmental upgrade w&320 million
and CED s s h appreximataly$5.45 million
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Even with the environmental upgradempleted EPA was required to openother investigtion on
regional haze causdxy San Juaas the result of a lawsuit filed by the Sierra Club aatuMIResources
DefenseCouncil (NRDC) At the conclusion of the investigation, EBAdered the San Juan owners to
install Selective Catalytic Reduction (SCR) equipment on the plants at a cesivebh $750 million and
$1.0 billion and have the upgrades completed by 2017.

CED sstimatedtostshare of these cost upgradesuld havebeen $18— $23 million, with the cost
impactsbeginning in 2013.

The San Juan parti ci pedasonad ragngstedahatehey b& @ldwedsto instali t i a |
nonselective catalytic reduction (NSCR) equipment that would reduce emissions by 80 to 90 percent of
the SCR levels but at only around 10 percent of the total cost.

In 2011, EPA rejectedthe SanJumawner ' s pr oposal and roathd nfeeadtomed t he
install SCRs but gave the owners @inSuanfive years to complete the work rather than three as initially
ordered However, this did not change the schedule for SCPPA patrticipants.

PNM also filed suit against the EPA redCiceist i ng a s
Court of Appeals rejected PNM s request for stay
upgrades.

In March 2012 the New Mexico Public Servicemmission (NMPSC), ordered an inquiry into
alternatives for San Juan. Options studied indwibmversion of the plant to a renewable site and natural
gas generation rather than coal generation.

PNM continued negotiations with EPA on alternatives tdriktallation of SCRs at the plant and with the
otherSan Juan owners. In February 20PBIM and EPA agreed to decommission Units 1 and 3 no later
than December 31, 2017 and install NSCR equipment on the remaining Z'heitsalifornia owners
(including CED) will not have any rights to capacity or energy from the SJGS once SJ3 is
decommissioned.

Once the EPA and SJGS participants agreed to decommission units 2 and 3, negotiations between the
various SJGS participants began. The two largest particigiiig,and Tucson Electric Power (TEP),

did not want to decommission the two units until December 31, 2017. The California utilities wanted to
decommission the two units as quickly as possible.

The negotiationbetween the participants deaith how to impement the settlement and cost shares.
The participants remaining in SIGS will reduce their costs significantly, perhaps by as much as $650
million, by decommissioning the two units and installing NSCR equipment compared to SCRs. At the
same time, these samparticipants argue that their future costs could rise due to as yet unknown
additional environmental costs necessary to restore the site in the 2050 timeTgexriGadlifornia
ownerswereunwilling to assumall potential future environmental costs.
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Finally, in 2015 a settlement between all the parties was reached. The settlement included the following
points:

9 SJGS units 2 and 3 would be decommissioned no later than December 31, 2017;

1 SJGS units 1 and 4 would be retrofitted with the less expensivselamtive catalytic convertors;

9 All California entities would be allowed to exit the SIGS by December 31, 2017. Entities in SJ4
(Anaheim and Modesto, Santa Clara and Redding) would trade their ownership rightdfan S
equivalent rights in SJ3

1 An engineering study of unit 3 would be conducted to determine the decommissioning cost of SJ3
and common facilities in 2017. The parties in SJ3 would create a decommissioning trust fund
equal to the 2017 decommissioning cost that would be adjusted anmualhesever the entire
SJGS were decommissioned, sufficient funds would be available to fund the decommissioning of
SJ3;

1 An engineering study of the cost of coal field restoration would be conducted and a trust fund
would be established for future coal mirestoration to prd 990 conditions;

1 SCPPA will sell its coal inventory to PNM at market price. The proceeds will be used to pay a
$10 million exit fee for the participants with the small remaining amount deposited into the coal
mine restoration trust fund

1 SCPPA members no longer have a monthly minimum take obligation. Instead, they must take
their energy entitlement whenever it is availadobel incurand paythe incremental cost of coal.
Currently, this means that SCPPA members must pay about $45/M&fheiayy whenever it is
available at the plant;

1 The participants will perform all minor maintenance on the plant. Any major maintenance must
be approved by a unanimous vote of the participants.

SCPPA members also voted to retire all SJ3 debt by December 31, 2016 so that they could leave the plant
if there was a catastrophic failure resulting in the early closure of SJ3.

State Clean Air Legislation

The umbrell a | egi s hairtlegiglation is AB 32.Tlid ldgilation establishes the | e a

goal of reducing emissions by Califeani s r esi dents and businesses from
levels AB 32 established thé&T approach to pollution control and indirectly required rertdevanergy

portfolios. AB 32 has spawned significant follayp legislation and regulatory activity to determine how

to meet the goals established in the law.

With the passage of AB 38 2006, California is leading the nation in addressing climate chuauittpean
overall goal of reducingtatewideGHG emissions to 1990 levels by 2020 and setting a path to further
reductions by 2050. There have been several atteamphe federal level to addresgnate clange, both
throughlegislation and EPA regulationgVith the exception of GHG reporting requirements for major
sources (25,000 metric tons), federal actions have stalled. Nonethelefssni@atontinues to pugio
reach its overalGHG emissions reductions goal.

In 2008 the California Air ResourcBeard(CARB) adopted the Climate Change Scoping Plan, which
identifies measures for the various economic sectors that would achieve real GHG reductions. Several
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measures have been identified for the energy sector that have been or will be developgdlationee
The following apply to CED

E AB 32 Cost of Implementation Fee Regulation (Fee Regulation)

E Regulation for the Mandatory Reporting of GHG Emissions (Mandatory Reporting
Regulation)

E Regulation for Reducing Sulfur Hexafluoride Emissionsrfi@as Inalated Switchgear
(SK Regulation)

The 2010 Mandatory Reporting Regulation revisions increased the exemption threshold for reporting for
electric generating facilities from 2,500 metric tons (MT) to 10,000 MT, and reduced retail seller
repoting obligatinsrequirementstarting in 2012

A key portion of AB 32 is the requirement for increased energy efficiency measures and advanced
lighting technologies. AB 32 requires that utilities implement all-effetctive energy efficiency
measures prior to acquigmew generation resourcés.

In 2015, California adopted SB 350, the Clean Energy and Pollution Reduction Act phQifscessor

bill to AB 32. SB 350 established new clean energy and GHG reduction goals for 2030. Among the major
goals of SB 350 are redimg GHG emissions by 40 percarit1990 levels by 2030 and 80 percent by
2050.To accomplish the goaF seduced emission§B 350 requires utilities to double their current

energy efficiency efforts, increase the proportion of renewable energy from 33 percent in 2020 to 50
percent in 2030, increase transportation electrification efforts sector and explore expanding the CAISO
from a California grid manager to a western state grid manager to facilitaterthmission of renewable
resources from western states into California.

Cap and Trade

Underthe C&T program, the total amount of emissions in tons per year (measured inoCG&#bon
dioxide equivalentis capped by CARBCARB has estimated emissions in eauthustrial sector by
performing audits of emissions by sedirthe past three yearsaéh busineser entitycovered by the
regulationwasrequired to estimate its amal emissions and then have its emissions verified by an
independent auditor approved GARB.

CARB then allocated each entity within each covered industeietor emission allowances (EA). If the
entity accurately reported its emissions, the allocki&sl would equal the average of the annual
emissions over the past three years.

Each yeaCCARB perforns an audit of the emissions from each entity. If an entity does not have sufficient
EAs to ofset all its emissions, it must either purchase EAs from another enfigya fine of about

$50/ton for emissions above its EAlsan entity has more EAs than emissions, it will retire the EAs
necessaryo offset its emissions and can then sell anyaieing EAs.There is ho expiration on EAs so
purchasing a 2013 EA allows an entity to use that EA any time after 2013 but future EAs cannot be

16 Refer to Chapter 4 of the IRP for informatarb out CED’ s current and planned ene
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brought backo meet past compliance obligatio® a 2013 EA can be used to meet 2015 requirements
but a 2017 B cannot be used until 2017 or later.

Each year, the amount of EAs available and allocated to each entity gdefdinimg all entities to reduce
their emissions by about 1 percent per yeaggregate

CED has been allocated 243,188s for2017.

The freely allocated EAs can only be used to offset emissions associated with retail sales. CED cannot use
any of its freely allocated allowances to offset emissions from surplus generation or generation sold into
the CAISO market. As a result, CED must kradl its hourly generation and emissions, determine which
source oknergy is used to meet retail load and which energy is surplus to load and then acquire EAs to
offset emissions associated with surplus satgaurchases from the CAISO

Initial estimaes suggestthat CEDs e mi s s i o n s,008tons pebyedr ane 20 tdnS per
year. If actual emissions serve loadire less than 243,13then CED can sell excess EAs and use the
revenues for reducing power supply cdstsnvesting in renewasblalternativeslf actual enssions are
greater than 243,130ns, then CEDvill have to purchase EAs addition to any purchases or sales from
the CAISQ

CED had developeproceduregor calculating emissias) trackng C E D engissions relative to ifseely
allocatedEAs and buing or seling EAs as necessary to remain compliant with the C&T program.

CED has additional issues dealing with AMPP. AMPP is dispatched by the CAISO and dispatch
generally results in surplus energy. The CAI&fds a paymetfor the cost of EAs but given the price

varies on a day to day basis (although the variation is currently small) CED has to ensure that it acquires
EAs in the market at a price less than or equal to what the CAISO paid or risk losing money on a AMPP
dispath.

Possible Changes to C&T

The C&T program is currently scheduled to end in 2021. There are discussions at the legislature to
continue C&T through 2030 although the Air Resource Board (ARB) appears to prefer a command and
controlapproach.

If C&T continues, there are likely a number of changes to the program. First, it appears that the ARB
allocated too many allowances to entities in an attempt to minimize the initial financial impact of C&T.
As a result, few entities have had to make significant pgeshaf EAs or reduce thamissions. ARB is
proposing reducing freely allocated EAs by about 50 peroemgreaterin 2021 from current levels.

Secondly, ARB is proposing allocating EAs directly to the industrial customer rather than the serving
utilities. The industrial customer will be responsible for ensuring that it has sufficient EAs to meet its
emission obligations.
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At this timeit is uncleamwhich, if any of the proposed changesll adopted by ARB and the state
legislature. There are 3 moreays under theurrent rules and no urgenoy the part of the legislature to
make changes to C&T rules that threaten the-tengy extension of C&T. This is especially true with
efforts to include the transportation sector (oil refineries) iTC&n expansion that is strongly opposed
by the Western States Petroleum Association, an organization lobbying to end C&T efforts.

Renewables Portfolio Standard (RPS) Leqislation

The second major component of AB 32 was the requirement of a renewahidiqeténdard for all
LSEs within California. Governor Schwarzenegget imgtially used AB 32 in establishing minimum
renewable energy requirements for investaned utilities. However, there was a debate on velnaih
not his Executive Order shta be gplied to publicallyowned utilities.

In April 12, 2011,Governor Bown signed SB 2codifying into law an increase of the RPSnatate to 33

percentoy 2020. SB 2 madsignificart modifications to thé&kPS program, including the use of multi

year compliance periods with incremental targets and the specification of minimum product content for
most retail sellers’ RP S piancetpdriodl SB@ alsotmifida tertainh a n g e s
delivery requiremsts for outof-state resourceand limitedthe ability to carry forward unbundled

renevable energy.

A key component of RPS is the concept of a Renewable Energy Credit oFBH§LIrposes of
regulatory compliance, energydsl a s s irfei needw aabsl-rehewable Non-renewablesnergy is
from traditional fossifuel generationRenewablenergy is from renewable energy sourceenewable
energy can b&urtherdivided into two components, the energy andrémewablecapaity attribute. A
renewable energgenerator cageparate the brown energy component fronréhewablesnergy
attributes and sell thenewable=nergy as a REC.

For example, a wind generator in California can generate energy and sell it into the CAKeDamar
nonrenewableenergy and retain the REC. The REC can then be sold to an entity that wants to offset its
brown energy purchases and turn them into green ertdogyever the use of RECs by utilities is limited

by SB 2.

Compliance Categories of RPSdRarces

SB 2 established thré&ower Content @tegoriefPCC) or “ bDuRPR evmpdignt’resourcd3CC
1 is bundled green energy produced within California or that has its first point of interconnectian with
California Balancing Authoritysuch asCAISO). PCC3 is RECs.

PCC2 is firmed and shaped green energy, or energy from renewable sourcieethadt meet the
criteria of categories 1 or 2.

Resources must meidte following criteria during the different compliance periods.
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Categories
(Buckets) Description Percentage of RPS Target

A. Energy from eligible resources that have the first Period 1: Minimum of 50% of the energy that is counted towards RPS target
point of interconnection with a California Balancing Period 2: Minimum of 65 percent

authority or with distribution facilities used to serve Period 3: Minimum of 75%

end users within a Califonria balancing authority, or;

B. Are schedule into a California Balancing auhority

without substituting elelctricity from another source. If

another source provides real-time ancillary services to

[y

maintain an hourly import schedule. If another source
provides real-time ancillary services to maintain an
hourly import schedule into California, only the fraction
of the schedule actually generated by the renewable
resources will count, or;

C. Have an agreement to dynamically transfer
electricity to a California balancing

Firmed and shaped energy or RECs from eligible Period 1: Maximum of 50%
2 resources providing incremental electricity and Period 2: Maximum of 35%
scheduled into a California balancing authority Period 3: Maximum of 25%

Energy or RECs from resources that do not meet the Period 1: Maximum of 25%
requirements of categories 1 or 2, including unbundled Period 2: Maximum of 15%
RECs Period 3: Maximum of 10%

o

The final rules for RPS compliance were adopted by the CEC in May, B€lltees arenow attempting
to understand what their obligations in terms of reporting requirements and regulatory compliance
especially since the CEC continues to refine and regldffi@ various RPS categories

One of CE bistee rues goeemingihe use of gas.CED believes biogas is the least
expensive means of meeting its RPS requirements and has entered intteantobigpgas purchase
agreement with Shellni2015, the CPUC added a requirement to biogas suppliers that significantly
increased the risk associated with biogas, threatening the viability of the-8H€l) purchase
agreement’

In March, 2012 the CEC issuedIdotice to Consider Suspension of theREligibility Guidelines for
Biomethané. In this Notice, the CEC stated that it did not believe that biogas injected into the interstate
pipeline system qualified as a renewable resource. Onsite uses of biogas, such asgaksmdfild still
qualify.

In the Renewable Portfoli®tandard Eligibility, T edition(RPS Guidebook)}he CEC permitted the use
of biomethane provided it was produced fronsiate resourceand either cleaned to pipeline quality or
used for generation purposessite.In addition, any generator using biogasudchave to be reertified
by the CEC.

TheRPS Guidebooks the overall regulatory guide for RPS compliaand is currently in its'8edition

7 The change dealt with the way suppliers would be allowed to restart gas deliveries after an outage, essentially
requiring a complete verification of the quality of the biogas and increasirmgshef injecting biogas into the
transmission system.
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CED has executed a biogas contract with Shell Energy for meetinges of Magnol i a’' s dai l
requirements, the first biogas contract in California under the revised rules. While a number of issues

need to be resolved before deliveries can comméatcipatedn 2018, expanding the options for

renewable resourceshglpful to CED.

Summary of GHG and RPAS:qislation

CED wasnot in compliance wit the RPS requirements in the first compliance period,-2013 but
took advantage of coefimitation guidelines permitted in AB 3ZED only hachbout8 percent
renewable remurces as opposed to the statutory requirement of 20 pettebtanticipates meeting the
RPS requirements in the second compliance period-2018 and thereafteA discussion of how CED
intends to meet its RPS tg@ements is given in Chapter 8.

The CEC has not y-ktmiuhedoancCEDmMs tbsthey deem C
valid, the first compliance period will be finish
scrutiny, they will refer the claim to the CARB foisution that could include fines for n@ompliance.

North American Electricity Reliabilit€ orporation (NERCYHtandards

In August, 2012 CED waaudited for compliance with applicable NERGabllity standards. This was
the first time CED waswdited ad required significantpreparation to insure CED met its reliability
standardsSince 2012, CED has stayed in compliance with all of NERC standards and teastifedtl
compliance each year.

NERC was established in 1968 to coordinate electricity opesatibthe bulk power system following
the great Electricity Blaaut of 1965. NERC established nine reliabiityordinating regions, separated
electrically from each othelhe largest reliability region is the Western Electric Coordinating
Corporation (WECC) that includes 9 western states and parts of western Canada and Baja Mexico.

WECC hagegulatoryjurisdiction over CED.

In 2007, NERC was given the authority to establish and enforce reliability standards. Most reliability
standards are simple prudenility operating requirements. However, NERC requires documentation that
utilities are actually following these standards. No longer can a utility just state that it is in compliance, it
must document compliance and prove that its documentation is attwoatgh a relatively rigorous

process

There are differenteliability standards for entities basegon their ability to affect the bulk power

system. Independent system operators have the most elaborate requirements, with balancing authorities
having he next most elaborate set, followed by bulk transmission owners and generators and then
distribution providers.

CED is currently clasBed as a resource plannent maybe upgraded to a generation owner in the next
year due to its ownership and control of the AMPRswouldadd t o CED’ s annual C 0 M|
reporting obligations.
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CED’ s obl i guréntlyappleabla nreqlieements are to prepare an annual fordodatnand
and energy requiremenimovide 66 kV planning and operating information to the local transmission
provider (SCE) and provide information on relay settings to SCE.

The information required to meet the reliability standards is not difficult. Heww&€ED has never

documented why it established current relay settings or other information about its system. The
documentation process is fairly stringent, requiring copies of all correspondence and emails between CED
and SCBor the CAISO

CED is currenyy NERC compliant. To remain compliawtll require establishing a process where all
standards pertaining to CED are identified and updated whenever communication between CED and SCE
occur.

Beginning in 2009, NERC expanded its compliance requirementsltaléncybersecurity. At this time,

CED isprobablyin compliance with the new cybeecurity regulations. Generally, the cyber security
regulations requiresolating system control equipment from the internet, restricting access to areas where
system contil and data acquisition (SCADA) computer equipment is located and other minor actions
necessary to limit access to control equipment away from unauthorized individaBI®as isolated its
control systems from the internet but still needs to more strigslyict physical access to the SCADA
system.

CED also entered into a cybsecurity monitoring contract with Dell Secure Works. This system
monitors the City’s computer system |l ooking for v
upload of city éditatooffs i t e systems. Secure Works is a signifi
protection.

The other new area of concern is physical security concerns. As a result of several attempts across the
nation to damage substations, NERC has requieadphysical access restrictions. Some of these CED

can never meet due to the geographic constraints of where existing substations are located but most other
issues can be meet by better walls around existing substations and restricted accessltierarggstem

controls and computer access is available.

Resource Adequacy Program

Anot her key aspect of the mar ket design that wil/l
adequacy (RA) prog,al@ED (al ong with all other LSE’'s) provid
is utilized toprovide a monthly forecast of RA obligatiottsthe CAISO The f orecast is eqg
coincident load with the CAISO plus the reserve margin of 15 péfcent

CED currently has sufficient RA capacity to meet its requirements in the CAISO niiamkeits own
resourcesnd does not have to purchase additional RA cap&yit2018 or 2019 CED will be a few MW
short of meeting its summer peak system RA requirementsiagpdhave to purchase small amounts of
seasonal RA.

¥ The CAISO is studying requiring utilities to have capacity to meet theicnmidental load
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Currently, utilitieseithercontract to meet their capacity obligations through private bilatanafiptiated
contractsor utilize their own resources. In June 2010, the CPUC issued Decisid6-008 ndicating

that it would not move towards a centralized capacity market or ayealtiforward resource adequacy
requirement. The CPUC concluded that the existing RA contracting mechanisms and practices are
sufficient and that the proposals may pose chg#ie for norutility load serving entitiedn 2012 the
CAISO began studying various capacity market alternatives partially as the result of more renewable
resources coming online.

Local RA Capacity

Under MRTU, the CAISO may procure Local RA Capacity (LRAC) if the CAISO determines there is a
capacity deficiency within a Local Capacity Area (LCA). A deficiency in LRAC can occur because
individual LSEs do not demonstrate sufficient LRAC in annual anthig resource plans or because of a
collective deficiency of local capacity in a LCA. It should be noted #taiprding to the CAISO, the
AMPRP is counteés a Local Capacity Resource. When needed, the CAISO will make supplemental
procurement for RA undéhe CPM provisions of its tariff. As detailed in the CAISO Tafiflhhe CPM

costs associated with the procurement of LRAC will be allocated proportionately to all deficient LSEs
within each Transmission Access Charge (TAC) Area, or in the case of dicel@ficiency of local
capacity, to all Scheduling Coordinators that serve load in the TAC Area.

AMPP provides all of the CED’ s | ocal RA capacity.

Flexible Capacity Requirements

In 2014 the CAI SO began requiring LSEBSmoet o have f
intermittentrenewable resources began supplying energy to the grid. Renewable resources such as solar,
wind and small hydroelectric generation do not offetemdy flow of energy. If the wind stops blowing or

a cloud obscures the sun, renewable energy production drops, often suddenly.

While the power markets are designed to accept a small (less than 15 percent) reduction in generation,
renewable resources namake us as much &9 percent of gnaationoffered to the CAISO each hour.

To protect the system against unanticipated reductions in renewable energy generation, the CAISO has
i mpl emented flexible capacity r e §.lachlsShmustthave f or L S
base flexible capacity, peak flexible capacity and super peak flexible capacity.

Base flexible capacity must be available each day with thermal units being allowed at least two starts per
day for 6 hours per start.

Peak flexible capdiy must be from generation units that have at least 30 starts per month and 3 hours per
start of run time.

Super peak flexible capacity must have at least 5 starts per month and 3 hours minimum run time per
start.

19 CAISO Tariff Section 43, Capacity Procurement Mechanism.
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Each year the CAISO provides CED the amtoaf flexible capacity by type that CEDust procure. The

followingtablepr esent s

FCEeQuUiremerzssO 1 6

City of Colton Flexible Capacity Need by

Category
14.00
12.00
10.00
= 8.00
= 6.00
4.00
2.00
0.00
Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec
Super-Peak Flexibility | 0.52 | 0.58 | 0.39 | 0.51 | 0.15 | 0.23 | 0.58 | 0.45 | 0.36 | 0.29 | 0.51 | 0.57
M Peak Flexibility 3.28(3.62(246(3.22|0.24|0.37(093|0.71|0.57|1.83|3.20| 3.58
M Base Flexiblity 6.62 | 7.31 (497 | 6.50 | 2.68 | 4.01 |10.15| 7.76 | 6.22 | 3.68 | 6.45 | 7.23
Figure 4.1

To meet its flexible capacity requirements, CED negotiated with the South Coast Air Quality

Management District (SCAQMD) to reduttes total number of hours AMPP could run each year in order
to increase the number of daily starts. As a result of this negotiation, which took over nine months, CED

was able to use AMPP as a source of flexible capacity.

Summary of CAISO Market Modificatits

In general, CED has sufficient resources to meet its capacity obligations and satisfy its energy

requirementshrough 2017By 2018, CED may need a small amount of system RA capacity due to the

decommissioning of SJ3 and forecasted load gro@ED relies upon the CAISO for all ancillary
servicesand some transmissio8 h e | |

Coordinator (SC)
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Chapter 5
Conservation and Demand-Side Management
Introduction

Conservation and demasttle managemenDSM) programs attempt to change how much, and when,
residents and businesses use energy in order to reduce their costs without changing the way they live or
do business. In effect, conservation and DSM programs attempt to encourage people to become more
efficient, reducing energy costs in the process.

Because of the relatively small cost of electricity to most residential customers, it is difficult to provide
incentives to encourage them to make significant capital improvements for energy savings. However,
commercial and industrial customers can make significant capital improvements to reduce energy use or
change production hours to reduce costs.

CED’ s conservation and DS BRYgWhpgplichenefit charge that raisesl e d by
approximately$1,000,000 annually for public benefit programs. The public benefit programs include

Energy efficiency and energy conservatioost effectiveDSM servicesassistancerovided forlow

incomeelectricity customersnvestment irrenewable energyesourcesind research, development and
demonstration projects

Conservation Programs

Conservation refers to programs designed to reduce total energy use, regardless of when energy is used.

In effect, conservation pr ogr aseswithos impactipgetteipl e r edu
lifestyle, by using more energy efficient appliances and equipment. Examples of conservation programs
offered by CED include energy efficient lightingeb-shop refrigerator replacemeruilding envelope

upgrade rebateend eergyefficiencyauditswith direct installation

By offering rebates, providing energy efficient equipment at no or little cost, and by educating people and
businesses on how to reduce their energy costs, CED avoids having to purchase additional thieergy in
market and helps reduce the overall costs for all Colton ratepayers.

Effects of Conservation on Load (MW)
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Figure 5.1: Effects of Conservation Programs on Load
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DSM Programs

DSM programs differ from conservation programs in that the program goal is not necessarily to reduce
energy use hunstead change the timing of use. While almost all conservation programs are DSM
programs, not all DSM programs are conservation programs.

Energy costs vary hourly each day, with energy use during tpeakor high use perio@ssmuch more
expensive thn energy use during the gf€ak or lowload hours. During summer higlse periods,

energy may cost two or three times more than the cost during theakfor lowload periods. By

providing incentives, such as offering tirakuse pricing or equipmerhat shifts energy use to geak

periods, CED can smooth its daily load curve and lower the cost of acquiring energy for all its customers.

Effects of DSM on Load
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Figure 5.2: Effects of DSM Programs on Load

Evaluating Conservation and DSM Programs

There are three general veatp evaluate conservation and DSM programs; by their impact on the
customer, the utility, and on society.

A refrigeration replacement program reduces the amount of energy used by a customer, but it also reduces
the revenues received by the utility. Papidding customers will see their energy costs decline, but non
participating customers have to cover the | oss of
the refrigeration program is a good program that reduced their individual costs.

Fromtheut i | ity s viewpoint, the refrigeration progr a
energy that it had to purchase) and revenues (by the value of reduced sales to the customer). Depending
upon the utility’s c os ttheprbgramengyudsultinioger revemuesdutnoy and

lower costs, or costs may decline slightly, but not as much as the revenue loss.
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The final way to evaluate conservation programs is to include the impacts on society of conservation
programs, including theegative effects of pollution and other societal impacts.

Because CED has to include the costs of renewable energy and emission offsets in evaluating
conservation programs, it is becoming easier to financially justify conservation programs.

DSM programs, gnerally result in lower costs of purchasing energy without any lost revenues, and
therefore, are almost always easier to financially justify than conservation programs. For example,
encouraging a manufacturing facility to operate at night, while usinggtine amount of energy, results
in lower costs and greater revenues to the utility. This happens because the retail cqutak effergy

is usually much higher than the revenue CED receives by selling the excess energy ipehk& off
wholesale marketiowever, since no manufacturer would generally operate at night without some
benefit, the lower costs of acquiring energy can be passed directly to the firm without impacting non
participating customers.

At this time, CED does not offer any standard DSkigoams but has successfully negotiated several

DSM projects for individual customers. In the past, CED did offer customers discounts for operating

during offpeak periods but these programs have expired. As will be discussed below, because of the large
amaintof surplusofpeak energy generated by Cdadbénsrgytoesour ces
firms that are willing to shift their energy use to-p#ak periods, reducing costs to both the participating
customers and ngparticipating customers.

One of he important programs that CED would like to implement in the near future is a load shedding

program that will compensate business customers to reduce load during periods of high system stress,

such as when a transmission line or generator fails, andtie€ 0O as ks LSE's to volunt
in advance of issuing mandatory load shedding programs.

Requlatory Requirements

CED does have regulatory requirements under SB 2 to reduce total energy use by 5 percent through
conservation programs by 2020. bid#tion, CED must meet annual conservation targets set by AB 2021.
Compliance with these regulations is enforced by the CEC and CARB.

In 2007, AB 2021 established a California goal of reducing energy consumption by 10 percent by 2016.
I n 2011, Qdbddtaget was abswe a 3,100 MWh reduction in energy use, increasing to over
4,500 MWh by 2020.

CED Programs

CED is currently offering the following conservation/DSM programs to residential and business
customers in Colton:

Residential

1 Energy Efficieny Upgrade Rebates
1 AC TuneUp Rebate
1 Air Conditioner Upgrade and Replacement Program
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Refrigerator Replacement Program

Residential Energy Audit Prograamd Direct Installation

Residential Welshop for LED, Smart Power Strips and Smart Thermostats
ResidentiaWeatherization Rebates

Treebate

Living Wise School Program

Solar PV (Photovoltaic) Rebate Program

Low Income AssistancendMedical Baseline Billing

Level Pay Billing

Commercial/Industrial

=A =4 =4 4 A

Lighting and Equipment Upgrade Rebates
Online Energy Revievior TOU accounts
Commercial Energy Audind Direct Installation
Keep Your Cool Program

Hospitality Energy Audit and Direct Installation

Residential Program Details

Energy Efficiency Upgrade Rebates: CED offers varying rebates on a number of homestHicieggy

improvements. Currently CED offers rebates on: Occupancy searergy star ceiling fans, box fans
pool pumps, solar attic fans, whole house fans, room, &Eaporative cooley solar tube lights, energy

star clothes washer, energy star diahlaer and energy star refrigerat@sistomers who participate in the
rebate program will experience a reduction in their annual energy costs.

AC TuneUp Rebate This program offera rebate fopreventative maintenance on residential customer
AC units upto 5 tons in size. The programequires the customer to select their own licensed AC
contractor that will replactiters, checks refrigerant levels and adjusts the AC unit to minimize seasonal
air conditioning costs.

Air Conditioner Upgrade and Replacem®&mnogram: This program offers up to $150/ton rebate to replace
a SEER 11 or lower AC system with a SEERor higher AC system. Upgrading AC systems will

significantly | ower residenti al cust omer

S

energy

Refrigerator Replacement Program: CED withyide a new ENERGY STAR refrigerator to replace an
existing inefficient refrigerator to qualified customers for the low cost of $180. The customer is charged
$15 a month for 12 consecutive months. To qualify for the new refrigerator, customers must have a
older, inefficient refrigerator that CED can recycle. 149 customers have participated in the refrigerator
replacement program since 2011. CED has saved61,239,000 kWh annually and a lifetime savings of
612,390,000 kWh.

Residential Energy Audit: CEResidential customers with energy usage of over 10,000 kWh annually
can qualify to participate in a residential energy audit. Participants can be eligible for additional direct

install opportunities depending on audit recommendations. For customersenvtougly participated in
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an energy audit in the past two years with over 10,000 kWh of usage they can participate in up to $500 of
direct install measured recommendations.

Residential WebShop: CED residents can now purchase LED light bulbs, smart pipsehaliday lights

and smart thermostats from the comfort of their own home. CED provides up to $50.00 per FY to buy down
the cost of these items. The customer can order
directly to the customer’s hom

Residential Weatherization Rebates: CED offers residential customers rebates for installing replacement
windows and insulation in their homes. Windows must meet Energy Star approval withcidd less

than 0.35 and SHGC less than 0.30 at a rebatertnod $4.00 per sq. finsulation may be added to the

attic, and/oexterior walls. Rebates will also be provided for radiant barrier installed within the attic
space.Insulation and radiant barrier must meet the followingdtues:

Attic Insulation- Minimum R-30 Rebate is $0.40 per sq. ft.
Radiant Barrier Minimum R-19 Rebate is $0.30 per sq. ft

Exterior Walls - Minimum R-13 Rebate is $0.20 per sq. ft.

Treebate CED residents are offered up to $50.00 a tredaiot pnapprovedreeon their propertythat
would reducetheir energybill by providingshadeo theirhome.Residenthiavea maximumof 5 treesa
lifetime.

Living Wise Program: The Living Wise Resource Action Program provides over 500 energy efficiency
and water conservation kits t& §rade Colton Unified School District students. As part of the program
students and parents will install resource efficiency measure in their homes. Students and parents learn
how to measure prexisting devices to calcale saving that is generated by their efficiency upgrade. The
goal of the program is to change customer behavior and experience energy savings from their actions.

Solar PV Rebate Program: CED offers a rebate to customers that install solar PV systawesttoeir
home energy needs. CED solar rebate program has genavat&%,000,00kWh/ yeaf® since the
inception of the solar rebate program. Residential solar relvateseinstated beginning Septembé&r 5
2013 until the sunset of SB1 occurs in 20CED will cease solar rebates in 2017

Low Income Assistance and Medical Baseline Billing: CED also provides programs to help low income
customers and those with medical conditions that require medical equipment to reduce their monthly
energy bills. CExustomers with qualifying medical conditions receive an adjustment to increase the
baseline kilowatt hours on their utility bill. The baseline is increased so that the kilowatt hours that are
used for life sustaining medical equipment are charged atex lisv. These programs are not designed to
conserve energy but instead recognize that the CED has an obligation to provide some level of financial
assistance to low income customers.

2 This is an estimate based upon the curatad installed capacity of customer owned generation of 3.4 MW since
2005 at a 24 percent capacity factor assuming equal annual market penetration.
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In Fiscal year 20128 CED had 2,148 low income customers participate CED’ s once a year
electric charges. This allowed customers who received high bills during summer months, to receive up to

a $150 credit to pay their electric bill. In FY 2012/2013, $254,702.46 was provided by the CED to low
income Colton reskhts.

Level Pay Plan: CED provides assistance to customers who are in nheed of stabilizing their energy bills.
Residents with at least 13 months of utility service at their current address may choose to sign up to

stabilize their energy bills and pay a smtent set dollar amount all year long. The dollar amount is based

on the customer’s annual consumpti on, on the 13 m

Commercial/lndustrial Program Details

The Commercial/Industrial Energy Rebate Program provides rebates to commelusalial customers
that install new energy efficiency equipment from lighting upgrades to programs specific to the
customer’s business. The amount of the rebate dep

Lighting and Equipment UpgradesRates: Commercial drindustrial buildings can benefit from
substantial rebates given for improving lighting and equipment by increasing energy efficiency and
lowering consumption. CED offel010 per kWh saved on the projected first year of savings.

Online Energy Review foTOU accounts: Automated energy is an online energy review CED offers to its
TOU (Time of Use) customers. Automated energy provides access to specific interval meter data through
their website.

Commercial Energy Audit: Small commercialdnesses thatse less than 30\WW annually qualify to
participate in CED commercial energy audit. Businesses can be eligible for additional direct install
opportunities depending on audit recommendations. CED is offering $1,000 of direct install measured
recommendationg-his is a program to assist small businesses who are concerned with their energy
consumption and want to learn how they can minimize their usage, shift their load, and save on energy
costs.

Keep Your Cool Program: This program is a new program for FY2013. Small commercial business
that have inefficient refrigeration, lighting and cooling such as mini marts and fast food restaurants can
benefit from participating in this program. CED will provide up to $3,000 per location in energy
efficiency upgrade.

Hospitality Audit and Direct Installation Progra@ED assistdhospitalitybusinessem energyefficiency
upgradesThe goalsof this programareto; providea comprehensivenergyaudit, proposakhatprovides
energyreducingmeasuresndthe savingscalculationgf installed,alongwith energymanagement
recommendations.
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Measurement and Verification Activities

CED is required to have a thighrty Metering and Verification (M&) program to verify the claimed
energy savings from different programs. Currer@fligD contracts with AESC, to provide program
savingsverification and currentljasthe programs on a rotating cycle.

Electrification Programs

CEDhas developed a plug @lectric \wehicle(EV)st r at egy t o sw@ppox of City policgktd’ s i n
promote alternative fuel transportation. CED began installing EV chargers on City property as a
demonstration program in late 2011. The demonstration program provided EV lohagbihg service

at two (2) locations, City Hall and the Public Works Yard. CED has also been awarded a California
Energy Commission (CEC) Grant through the Southern California Public Power Authority (SCPPA) to
install two (2) additional public charginggsions in the City of Colton.

The two sites selected that met the grant criteria were Arrowhead Regional Medical Center and Fiesta
Village Family Fun Park. Both businesses are one mile from the freeway, allowing commuters to
conveniently charge in the @iof Colton off the Interstate 215 and Interstate 10 freeways. Both have
chosen the EV dual Level 2 charging systems.

With the success of the grants CED secured the City Council approved EV Charging as an ongoing

program. This action allowed CED to sagically expand this service while providing the necessary

flexibility to respond to the evolving EV market. The program allows for future installations of additional
charging stations based on cust omer iomdaadnmvastthena nd st
payback. Staff expect to move forward sensibly and only after justification of each station as approved by

the CED Utility Director.

Beyond this awarded graf@ED plans to pursue additional funding for upcoming charger installations.
Council action is requested to approve CED Ultility Director Authority to accept the CEC grant, and apply
for and accept any additional EV charger infrastructure grants that may become available, so long as new
grants do not encumber City spending beyormt@ped CED budgets.

To make the EV Chaigg Program more enticing arid increase utilizationCED createl EV charging

pricing as a volumetric rate. Volumetric pricing at a price per kWh is similar to selling electricity at a
price per kWh, or gasoline élisold at a price per gallon. CED would like to charge for use of these
stations at a rate of $0.20 a kWh. Typical charge time for a full EV charge is approximately 2 hours.
Pricing for Level 2 AC charging service is designed to recover costs for elemtvice and energy

charges, installation and maintenance costs, program administration costs, and public benefits charges.

CED also developed an EV Level 2 charging rebate for residential and commercial customers who install
the chargers in the City &olton service territory. Customers can receive a $500 rebate for every
permittedcharger installed

The benefits of EV's and EV charging infrastructu
1 Load Growth
50| Page

Colton Electric Department
2017 Integrated Resource Plan



1 GHG mitigation
9 Enrollment in the Low Carbon Fueleé®tdard Benefit
1 Meeting State and Federal EV goals and objectives

Projected EV Growth in Colton

0.0 0.0

Enerqgy Storage Programs

AB 2154 requires the CED to evaluate the cost effectiveness of energy storage programs, such as
batteries, compressed air systelos,Bear small thermal energy storage systems and other ways of
storing surplus energy, usually generated during thpedk periods, to be used during high demand
periods.

With the exception of hydroelectric pumped storage units that CED has beeniaggmptquire since
the mid1990s, storage facilities are too expensive to be used for peak shaving.

CED has worked extensively with SCPPA to evaluate Ice Bear systems thatpesakoéinergy to create
ice to reduce opeak AC requirements. CED has detimed that the Ice Bears are not eefective for
its system.
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At this time, it does not appear any smalls scale storage systems are cost effective and CED will continue
following technological advances to see when small scale energy storage systanes dmsteffective.

Storage does seem feasible for retail customers that face a high demand charge that can be mitigated for a
few hours each day. CED is working with several retail customers with short, intermittent demand spikes
to find suitable sites fartail energy storage.

Summary of Conservation and DSM Programs

CED’ s conservati on pr forgemeagysas/ings. an2@l3 @D redeSignadtite goal s
Public Benefits Program arsigynificantly increased its outreach and offerings.

One of theltings CED is studying is new DSM programs. Clid3 beerwoncentrating orutting its on

peak demand and shifting energy fromonto-mid ak peri ods. CED’'s peak | oad:
80 hours per year. But CED has to plan to meet this load at af @suad $250,000 to $400,000

annually. By developing load shifting and interruptible load programs targeted at these few hours of the

year, CED can lower it costs and reduce costs to both the participating apdrticipating customers.

CED also has tensure that its planned conservation and DSM programs are in compliance with the new
SB 2 and AB 32 conservation requirements. Both SB 2 and AB 32 require CED to reduce energy by at
least 5 percent by 2016. Because CED has concentrated on lighting progtiaengast, it will be

difficult to meet these new goals without working closely with local businesses and residential customers.

Future Program Potential f@onservation and DSM Programs

CED has been investigating the potential of behavior charsgiftigyare programs for energy savings
potential in the future. Currently CED is not smart metered-{nea& metering) and would need to be in
order to use this type of analytical software to calculate energy savings by behavior change.
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Chapter 6
Risk Management

Introduction

As a small utilityprimarily concerned with meeting retail load requiremeg@ED generally asimes a
risk-averse postureCED prefers certainty in total power supply costs rather than risk upward price
movements in the energy nkat. CED does not speculaite theenergymarket and attempts purchase
energyonly to meet retail load requirements.

CED’ s exposure to risk comes in a numberpricef ways.
risk, regulatory risk, supplgisk, countesparty risk and other types of business risk. A relatively new
source of risk is the development of the MRTU market and transmission congestion price risk.

The single largest risk exposure that CED faces is a prolonged outage of SJ3. &3 pr@r 65% of

CED’s annual energy requirements and 30 MW of mon
out of service due to forced outages results in almost $800,000 in additional hestisk associated

with SJ3 will end with the decommissni ng of SJ3 by De cspowersupph3cbsts 2017
shouldbe more stable from that time forward.

Forecast risk is the cost associated with overoruhder ecasti ng CED’' s retail rec
either too much or too little energy thaheeds to buy at higher than expected costs or sell energy from
existing contracts at a loss;

MarketPrice risk is the risk associated with entering into #ergn contracts and then having the
wholesaleenergyprice fall sichthat CED could have puraked the energy less expensively. Conversely,

if CED chooses not to enter into a contract at current prices and then prices rise, CED could be criticized
for not locking in prices.

Regulatory risk is the added cost of changes in the regulatory progess cegulations that increase

CED’s cost of doing business. The greatest fear o
current regulations and then the regulations are changed in such a manner that CED incurs costs to both
undo earlier actionand then has to spend money to meet the new regulations.

An example of regulatory risk is SJ3. In the | ate
for electricity generation. SoED, along with other SCPPA members, began investing ihptaats. 30

years later, natural gas is plentiful but gtate and nation amncerned about air quality and Congress

and EPAhaveimplemenednew lawsand regulationgtended to reducemissions frontoakfired

generation. CED, which had invested aatgeneration, must now spend millions of dollars to mitigate

the air quality impact of high emission coal resources.

Supply risk is the chance thatntracted sources of energienot delivered for any reason, resulting in
CED having to incur additiohaosts to replace the enerdgior example, each day that SJ3 is out of
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service results in CED incurring approximateB0$00 to #0,000 in additional energy costiepending
upon CAISO costs

CounterParty risk is the risk that a courtearty default®n its obligations and CED incurs a financial
penalty attempting to replace energy contracted from the cepatigr. To minimize this risk, CED
attempts to insure that its counfmrties are financially sound and contractually bound to meet their
supplyobligations.

Transmission congestion risk is now one of CED’ s
resources and fuel supplies that meet most of its daily load requirements. However, other than through the
acquisition ofCRRs CED cannotasilyhedge its congestion risks.

CED cannot avoid risk. Daily or hourly energy requirements cannot be forecast with a high degree of
certainty weeks or months in advance of nédmt. canCED control tke actions of its contracted
generation resources regultors.

Regardless of its inability to control the actions of the market or other entities, CED can design its
resource acquisition strateggyminimize the financial impact of forecast and market risk. CED has fixed
the price of roughly 80 percent of #sergy requirements for the next few years, attempting to minimize
the impact of sudden price spikes in the power markets. CED only deals with companies that have good
credit ratings and periodically reviews these rati@sD has reduced the amount of esg generation in

its resource portfolio after 2017 when $d8ecommissioned.

CED is also using AMPP as a physical hedge against spik&&I80 energy prices. If energy prices are
below the cost of AMPP, CED purchases in the CAISO energy markeertjyeprices are above AMPP
generation cost s, CED generates. I n ei¥d¥her case,

An area of concern to CED is regulatory rigRED is having significant problems keeping current with

GHG legislation, includingew C&T and RPS requirements being implemergimultan®usly. The

implementation of the MRTU market structupepposed new capacity market structuRBS and energy
efficiency requirements along with proiytosed new e
identify and comply with all theelevantregulatory requirements.

Development of a Risk Management Plan

Ri sk Management means | imiting and reducing risk
result in economic loss. Risk management includes activities that identify, measure, assess, limit and
reduce risk. As related to the use of derivativisg, management means reducing risks in the broad sense

of the term, including activities that select one type of risk over another when is considered more tolerable
but it does not include activities that increase risk.

21 A slight caveatthe CAISO will not dispatch AMPP for a spike of one or two hours. So in any shonpéirioel
CED could purchase above the cost of AMPP generation.
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From a risk management perspective CED’ s pri mary objective is to mee
requirements. Power supply activities are focused around these objectives. Taking any unnecessary risk in
order to arbitrage mar ket oppor t usupphly busiessor ri sks
activities is considered inappropriate. Power transactions made with the sole intent of maximizing

revenues could expose CED to unnecessary financial risks and are generally prohibited.

Risk managemern this contexis defined as finanal risk management.
CED’ s primary mission is serving the electricity

Specific objectives, listed in order of prioftyto achieve this mission include:

1. Providing electric power to its resouscésamder s t hr o
wholesale natural gas and power purchases.
2. Providing a reliable supply of natur al gas for

providing reliable electric power.
3. Optimizing CED’'s gener at i on thatthey are usadinthmimess i on r
economicalway esul ting in the | owest. possible price
4. Acquiring natural gas and wholesale power at prices that allow CED to maintain stable and
competitive retail rates.
5. Given the reliability of supply afatural gas and stability of prices of natural gas and wholesale
power as top priorities, obtaining the lowest reasonable natural gas and wholesale market prices.

Individuals or groups responsible for purchasing energy, capacity, natural gas andssiansioiCED

may not engage in activities that exp@eD to speculative commodity trading risk. Any activities that
arenotrelatedt€ED s nor mal power supply business and have
financial risk is to be avoided.

Speculative risk means any risk that is engaged in for its own sake and is not a business risk. For
example, an exposure to fluctuations in energy future prices is considered speculative if a position is
taken, for example a contract for natural gas orgnisrpurchased or sold, when there is no need or
intent to deliver energy. A speculative risk is unrelated to production and delivery of electicE{ptos
retail customers and could be avoided without any financial pendlti b

The Risk Managememtolicy (RMP) articulate€ED' s obj ecti ves, techniqgues an
such risks related to whedale energy markets. The RM€bpe covers all wholesale capacity, energy and
natur al gas contracts withi n mplemestaiionscontpanceahd f or CE
revision wil|l be r eviknnedirectanwho willpapt asdhe Risk MBnage@antt y ' s
Officer.

To the extent feasible, given political, regulatory and environmental const@iidsshall insure that the
cost d its fuels, energy and related transmission resources shall remain competitive over the long term.
Therefore CED shall conduct its fuel and energy procurement in a manner necessary to compete

22 Although safety is not mentioned in this discussion of financial goals, safety is the major goal of CED at all times.
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successfully in the marketplace as a cost hedger. Fuel pnognitractivities will be conducted under the
same risk management principles and procedures as power supply.

Organizational Structure

CED is a small organization thetirrentlyoutsources the dailycheduling and communications with the
CAISO. CED has hiredshellEnergy (Shellps its SCan& h e | | schedules CED’'s reso
forecasted load.

I n a cl| as s+mnoiddle éffitee-bhackf 6f Eece” organizational stru
“front office,” sc heidaonfarnmgce with applicablecendracts.o meet | oad

Most of CED’'s resources are power purchase agreem
is responsible for verifying the invoice from the project manager or owner and then each participant is
responsible foverifying their share of the project monthly costs. SCPPA also invoices CED for its share

of various natural gas purchases through SCPPA.

In addition to SCPPA, each month CED receives invoices from:

1 Shell for all CAISO costs, including use of the CAIS@htrolled grid, ancillary services
t he gas “f | oa tandthgpurthase anfl sabe ef tinbalasceenergy;
1 SCE for wheeling services over existing transmission paths and several customer service
projects on behalf of CED;
The Cities of Burbanknd LADWP for transmission service for MPP;
Bureau of Reclamation and Department of Ene
Uprating Project;
SES for energy from Colton Solar 1 and Colton SolBrdects
Solar City for energy from the Gonzales Center aribAil errace SolapProjects;
The City of Anaheim for the MWD energy swap;
Avangrid Renewables, LLC for energy from the High Winds Project;
Transmission costs from SCE, LADWP and Burbank for@&dSO transmission
service;
1 Management and operation costshaf AMPP.

= =

= =4 =4 -4 A

Once an invoice is received, enefrpductionand costs are verified against monthly forecasts of power
supply created as part of In@é&ddionsanBoorlybataricedballdget r ev
energy purchases and sales is createddore CED can account for all energy purchased or sold by CED

to retail and wholesale customers.

The Colton Finance Department serves as the “back
verified will the Finance Department issue a chieckpayment No one in the fronbffice (Shell)or
middle office may issues checks for paymentgower supply costs axpenses for CED.

At this time, CED does not have @ternalcounterparty policy. CEDonly purchases or sells @AISO
approved countgparies or with entities approved by SCPPA and operates under the CAISO or SCPPA
policies for counteparties.
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Colton s Fi nanaet ®i aRisk®&hBgement OfficdRMO). TheRMO must agree with

the expected financial impacts of any proposed-tengn firm power supply purchase or hedging contract
in exces®f one year. In general, the Finargieectormust verify that CED is entering into a power
purchase agreement for the puga$ meeting load requirements and not for speculating in forward
markets.

Value at Risk

The Value at Risk (VAR) is used by CED as a measure of power supply risk. The VAR is an estimate of
the potential change in portfolio value (which may consist of séeemmodities such as electricity

prices and natural gas prices) or cost parameters given a level of statistical confidence edefiagore
holding period (day, month, year).

CED’s targeted VAR i s:

1 CED will have a budget VaR of less than 5 percemot@ll energy and capacity costs at least one
month ahead;

1 CED will have a budget VaR of less than 10 percent of total capacity and energy coststhgor
beginning of the fiscafear;

1 CED will have a budget VaR of less than 20 percent of total caauitgnergy costs prior to the
beginning of the second year.

1 CED will have a budget VaR of less than 30 percent of total capacity and energy costs prior to the
beginning of the third year.

CED’ s current resour ce CiiDx ssl@VAR s tbowt Spercentsoranar get ed
increase in natural gas costs of 50 percent will result in an increase of about $1,500,000 in total power
supply costs, primarily through increased costs offirompurchases in the CAISO market.

The greatest financialgk to CED is an extended outage of SJ3. Because of thertaks requirements

in the power purchase agreement with SCPPA, if SJ3 were to suffer an extended forced outage, the cost
of replacement energy could be as much as $700,000 per month duringnthersuonths and $500,000

per month during the winter montpkis another $150,000 in replacement capacity ¢ésts

CED uses approximately 1,650 MMBTU/day of natural gas. Due to ipaye@as agreements and
entitlement in the Pinedale and Barnett prodgidields, CED does not have any significant exposure to
increases in natural gas cosi the other hand, CED does not benefit from declines in natural gas costs
except through purchase in the CAISO marketplace.

Historically, one area that CED #dittle or no control ovemwascongestion risk. CED has had several
monthssince 2008n which congestion costs exceeded $200,000 due to a high congesdie from
Phoenix to the Los Angeles basihe transmission path used by SSiBice mid2012 CED has been
actively managing its congestion risk and has significantly reduced monthly congestion costs.

If Shell or CED realizes that a transmission path is constrained and congestion costs are greater than the
SJ3costlessthe LMP,8&8H | has been instructed to attempt to n

23 These costs are based upon a $50/MWh cost of replacement energyeAt oatural gas price costs around
$2.70/MMBTU, the estimate would be about $400,000 during the summer and $275,000 during the low load
months.

57| Page
Colton Electric Department
2017 Integrated Resource Plan



of CED's CRRs. I n most cases, this means CED wil/|
reducing schedules over a pith does not have CRRs

The difficulty with transmission congestion is that the congestion costs are not known until after day
ahead bids are received by the CAISO. If congestion costs were known in advance, then entities could
decide whether or not to use a congested path. But since congesti®epend upon who is planning to
use a transmission path, entities make their generation plans and then take the risk of cangestion
manage the risk by acquiring CRRs

CED reviews all CAISO invoicesn a daily basias they are received from Shefrifiesenergy balances
and CRR costs. CED also monitors changes to the invoices as the CAISO makes its periodic reruns of
costs.

Summary of Risk Management Activities

In order to minimize CED’'s exposur eoprovidssangni fi can
additional layer of administrative review, CED has implemented a RMP. The primary components of the
RMP include:

T Revi ew b YRMQCa any longtérs power supply purchases or firm power supply

purchase exceeding $500,000 in any singletimon

Maxi mum monthly | imits on CED's power supply
Required review and verification of CED’s mo
Review of monthly congestion costs and CRR status;

Review of monthly costs of EA's and verifica:
expected annual emissions.

= =4 =4 =9

I n December 2011, FERC issued FERC Order 741 reqgu
congestion pricing verify that they are managing the risk of their congestion costs through a documented
risk-management plan by Ap1l of each year CED has prepared and filed its RMP with the CAISO and

agreed to perform the required periodic evaluations of market risk and congestidheiskAISOhas

accept ed RMPOihgsampdasitn 2016 performed an audit of CE
agreed CED' s RMP meet .al l regulatory requirements
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Chapter 7
Renewable Resources

Introduction

Renewable resources assources that do not require fossil fuels to generate electricity. Renewable
resources include solar, includibgthsolar photovoltaic and solar thermal plants, wind, geothermal,

small hydroelectrichiomass and biogas. A brief discussion of the prdscans of each type of

renewable resourde providedbelow. This Chaptediscussesvhich renewable resources will minimize

the rate impacts on CED's ratepayers of meeting

Solar Photovoltaic (PV)

PV is the mossuccessfutenewable resourc®V panels convert sunlight into direct curreDC)
electricityand then an invertor system converts the DC energy to alternating current (AC) energy for use
on the electric grid.

PV differs from solar thermal in that PV converts solar endngpgtly into electricity while solar thermal
uses heat to power generators.

Five years ago PV was generally considered too expensive for use in large power generation facilities but
a huge drop in price of price of solar panels due to-pxaiuction has loweredhé¢ construction price
from roughly$3/watt to the current price of around $0.35/watt.

As a result of the price declime solar PV a number ofargethermal solar projects have been re
engineered to use PV rather than the original solar thermal design.

PV generatiorusually begins around 88 in the morning and reaches maximum output around 2 hours
later. Output begins to decline around 1530 each afternoon and is usually not available by 1730 or earlier.
Output varies significantly during the year with wngeneration sometimes as little as 60 percent of
maximumsummer capacity.

Because many utilities, including CED, peak later in the day due to a combination of lighting load and air
conditioning loads, solar PV is nalwaysavailable during the highesse periods of the day. This means
that a utility mayrequireadditional noAPV capacity available to meet its peak load requirements.

The CAISO has noticed the changing shape of daily energy demand due to solar production. Historically,
energy prices wergreatest in the midfternoon due to air conditioning demand. As a result of solar PV
production, daily demands are now greatest during the morning and late afternoon/early evening and
energy prices are actually lowest during the-afteérnoons when sal@®V production is highest.

This is one of the primary reasons the CAISO began implementing flexible capacity requirements.
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Figure 71: Index of Solar PV Generation versus Hourly Load

The above figure shows that thg the summer months, PV generation begins to decline evetads
loads are high, resulting in CED having to ke€jditionalthermalcapacity available to meet loads

During the winter months the PV generation is not available at all during th@@eadts(that occur later

in the day) This mismatch of load requirements and generation reduces the value of PV to CED.

The greatest benefits of PV are that it can be constructed in small areas, is relatively inexpensive and

generally does not create qiféak surplus energy.

Solar Thermal

Solar thermal generation differs from PV in that sunlight is turned into heat that is then used to create
steam andurn a turbine Currently, there is more solar thermal generation in California than PV but that

should dange in a few yeaas more PV projects come online

There are two major kinds of

is sent through pipe. Parabolic mirrors focus sunlight heating the oil to around 800 degrées thieic

sol

ar t her mal

used to turn water into steam to power a generator. There are a number of these progeBiargidiv

and Harper’'s Lake region of
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The other type is SCE’ s Solar 2 projearcargyofunof fi ci
mirrors focuses sunlight on a small area that creates steam that is used to power the generator.

A picture ofthe Ivanpatsolar thermal projechows how the array of mirrors focuses the sunlight unto
the top of a tower wherthe steam is cratedto power a generator
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Solar thermal projects tended to be larger than PV projects to justify the highef geseratordut
since the decline in PV prices, many of the solar thermal projects have been converted to PV.

Solar thermal projects tdrio generate a bit latém the day than PV projects, making them more
attractive as a capacity souiace they become more coincident with utility peak loads

Most new solar thermal projects have different kinds of heat storage, such as molten sodium, to extend
the daily generation capabilities. While this makes it more useful in meeting evening peak loads, the
additional costalsomake solar thermal projectsone expensive.

Wind

The expansion of wind energy is creating significant problems on the western transmission grid. If a large
amount of wind generation is available, thermal resources have to remain available in the event the wind
stops and generation gr®significantly Wind energyis inexpensive and generally abundant but the
operational issues associated with it have not yet beerrésibved Wind energy may be plentiful and

then disappear from the grid all at once if the wind stops blowing. Asult of the lack of a reliable

supply, the CAISO derates the capacity from wind resources and requires entities with wind resources to
have flexible capacity available to make up any reduction in generation.

Wind energy has the greatest potential wherepgaivith storageincluding batteriespumped storage or
some other firming resource that reduces the moment to mg®eatatiorchanges.

Small Hydroelectric

Hydroelectric facilities currently count as renewable resouwngsf they aresmallerthan 30MW and
do not interfere with rwof-river conditions (that is, no reservoirs or storage with a minor exception for
small conduit generation from new reservoir construction).

There are a number of bills that attempt to count large hydroelectric genegat@eaable but so far,
none of them have passed the California legislature although large hydroelectric generation does count in
federal RPS proposalsone of which have passed Congress)

The major problem with small hydroelectric facilities is that ¢hae few places in California where new
hydroelectric facilities can be construct€da | i f or ni a’'s hydroel ectric produ
over the past ten years as hydroelectric facilities have been taken out of service for environmental
consideréons.

Hydroelectric is a good source of energy especially when st¢gagk as pumpestorage)s included
and energy can be dispatched to meet load requirements.

Biomass

Biomass generation is the production of energy using plant material, such as trees, plants, crop cuttings

and other plant sources. There are only a few biomass generators in southern California mostly burning

crop cuttings and dead trees remaining fronbtteer k beet |l e i nfesf2808nd#e i n the
recent 2009- 2016 droughin the San Bernardino mountains.
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Even though the raw resource is cheap, most of the facilities have very high costs due to the labor
necessary to gather the fuel stoBlomass generation costs $8%$110/ MWh, compared to as little as
$55/MWh for solar and slightly less for wind. The biggest advantage of biomass is that it is a baseload
renewable resource and can be counted on for generation.

In 2016, SB859wasintrodue d i n t he California senate that requ
into power supply contracts withiomassggeneratorsBiomass generation is seen as a way of getting rid

of trees i n @athdvddedas a@sulsof thetprgedsdtosght and bark beetle

infestation.

SB 859 was signed by Governor Brown in September.2@46stor and large publicly owned utilities

must enter into power supply contracts for at least five years for up to 125 MW of biomass generation.
For now, 8 859 does not affect CED but there is concern that in the 2017/18 legislative session the size
limitations of utilities will be reduced, possibly requiring CED to purchase biomass generation.

Geothermal

Imperial County has some of the best geothermalress in the world and currently produces about
1,600 MW of geothermal energy, primarily for SCE and the Riverside Public Utilities Department.

The biggest problem wittlevelopinggeothermal generation is that the brine is highly caustic and
corrodes stdgipe in several months. As a result, tungsten and stainless steel pipe has to be used at very
high cost(as much as $1,800 per fodtjving up the cost of production.

In addition, there is no guarantee that when a geothermal well is driieid will hit a viable brine

source. Since each well costs about $10,000,000 to drill, the cost of drilling failures is very high and has
prevente geothermal developefii®m gettingprojectfinancing until the wells have been drilled and are
producing.The high upfront drilling cost has slowed the development of geothermal energy in the
western states.

Geothermal energy costs are betwe@d&hd $1L5YMWh at current interest rates

CED is in a project development agreement with other SCPPA membevedtigate the feasibility of
developing a geothermal project. It will be a few more years before CED would have to determine if it
wanted to actually participate in a project.

Biogas

Biogas is methane collected from the decomposition of plant and wasteéatsailhere are a number of
biogas facilities that use cow manul@ndfills and other waste sourcesthe decomposing material and
then collect the gas, remove impurities and inject the gas into the interstate pipeline system where it is
burned in poweplants.

Biogas is an inexpensiveay to meet RPS goals March 2012, the CEC suspended the use of biogas as
a renewable fuel except for limited cases of landfill gas and digester gas. However, biogas that was
injected into the interstate pipeline syatdoes not currently count as a renewable fuel.
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In the 7" Editionoft he “ RPS Gui dappravedbidbgastgbnerationBvEh a number of

restrictions. Biogas can be used to meet RPS requirements if the biogas is produced within California, if
the biayas can be cleaned and injected into the interstate pipeline system and the gas can be tracked to the
generator. Biogas caiso be used to power onsite generators where the energy is transmitted ta the grid

Energy from biogasosts betweei70and $90MWh if used in a higtefficiency power plangfor
example, the Magnolia projectj used as a fuel for AMPP, renewable energy would cost arourd $90
$99/MWh.

CED has a biogas contract with Shell Energy. Shell will purchase biogas produced at a landfitl in Ke
County where the biogas is cleaned, dried and blended with natural gas to achieve the required purity and
fuel content to inject into the interstate pipeline system for delivery to Magmbkge is a question over
whether the developer can acquire glas and clean it sufficiently to meet pipeline quality gas that is

delaying the project.

Waste Water Treatment Plant Cogeneration Facility

Prior to 2013, the Colton Waste Water Treatment Plant captured methane emissions from the
decomposition of solidvaste and used it to power a small generator (250 kW) at the plant. In 2010 the

unit was shut down due to maintenance issues and has never been restarted. Instead, the methane is flared
(or burned). The value of energy produced by the cogeneration fa#ibout $240,000 annually.

The CED is evaluating the cogeneration facility to determine if it can be economically
retrofitted/repaired. An initial evaluatiasf the facility shows some of the major components can be used
but a large investment will iequired to make the plant workable.

Renewabl e Resources That Me et CED’ s Needs

CED does noturrentlyneed any additional baseload eneagiiough by 2018 it will need approximately

15 MW of baseload generatiofihe renewable resources thppear thhestme et CED’' s requi r en
a combination of.3 to15 MW of baseload generation (geothermal, biomass or biogas) é#@MBV of

intermittent resources (wind, solar RV)

Even though wind generation does not have a significant capacity value, CED hasity sapece with
AMPP and wind energy can be used to offset fossil fuel generation.

Biogas can be used as a fuel for either Magnolia or AMPP. If used at Magnolia, the cost of renewable
energy will be around $7975/MWh (assuming $12/MMBTU of biogasyhile AMPP would generate
renewable energy at a cost between-$9MWh. The higher cost at AMPP is due to the higher heat rate
of the unit compared to Magnolia.

Finally, small PV projects withior nearColtonwould be the next most attractive renewable resaur

The following figure presents the range of costs of renewable resources in thebaaekktipon SCPPA
RFP’ s
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Technology 2014/15 RFP
Intermittent

Solar thermal -

Wind $57- $73
Solar Photovoltaic $45-$110

Small Hydrogeneration -
Pricing is contingent
on a number of

EnergyStorage factors
Baseload

Biomass $95- $116
Geothermal $80- $116
Biogas/ Landfill Gas $92- $103

Table 71: Renewable Prices

SB 2 established 3 compliance periods, 20013, 20142016 and 201-2020. Duringthe first

compliance period, utilities are required to meet a target of 20% of all retail sales to be provided by
gualified renewable resources. During the second compliance period, 25% of all retail sales must come
from renewable resources and by the ehtthe third compliance period, the minimum percentage of
renewable resources is 33%he CEC also instituted additional compliance targets during the third
compliance period.

SB 350 continued the requirement for renewable energy until 2030 with a 50tpemdrement
generally increasing by 2 percent per year from 2020 to 2030.

In addition to the minimum percentages of retail load met by renewable resources, renewable resources
are further disaggregated to the type of renewable resources, with mininmumtarof each category
required during each compliance period.

The first type of renewable resource category or Portfolio Content Category (PCC) is renewable resources
located within California where the energy and green attributes are delivered tditthéoutiesale to its
retail customers.

The second type of PCC is when an energy generation source (like wind or solar) that varies from hour to
hour is delivered on an even basis during the day. Hourly fluctuationsaatymade up by noigreen
generation but only the actual green energy can be counted towards RPS requirements.

The third type of PCC is Renewable Energy Credits (RECs), where a green provider produced green
energy and sold the energy into a power pool, or to atuseid and kephe green attributes. The RECs,
can be registered asold separately from the energy. RECS mayde for up to 3 years.

The CEC has also created a new category of PCC calledB@CThis PCC covers renewable contracts

entered into prior to 2010 and pelmeet the total RPS requirement but does not count as a specific PCC

renewabl e resource. Currently, three of CED’ s ren
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During the first compliance period, at least 50% of the renewable resbiatésbe fromPCC 1. This
amount increaskduring the second period to 65% andreases t@5% in the third compliance period.

While PCC 1 is increasing, PCC 3 is decreasing, declining from a maximum of 25% of RPS requirements
in compliance period 1 to 15% in compli@ngeriod 2, and to 5% in compliance period 3. By 2017, RECs
can only be used only to make up a small portion of RPS requirements.

Western Renewable Energy Generation Information System (WREGIS)

Utilities in California, and the rest of the western states,thbe WREGIS to keep track of renewable
resources and the purchase and sale of RECs.

Every green generator is required to register their generation facility with WREGIS. All generation from
the facility is th@ reported to WREGIS on an hourly basis. WRE® also responsible for auditing the
reported generation values.

WREGIS treats generated electricity as having 2 components, an energy component and a renewable
component. If the energy is sold as green energy, the renewable component is transfesred to t
purchaser. If the energy is sold as brown energy, the generator retains the environmental attribute and it
becomes # CC3REC.

WREGIS tracks the history of the REC from the hour it was produced until when it is retired for
compliance purposes. If amtity has a compliance obligation of 1,000 MWh of green energy, it must
retire 1,000 RECs that were generated during the appropriate compliance period. All RECs must be
retired within 3 years of generation.

CED has an account with WREGIS through SCPPACE® purchases renewable energy, the REC is
transferred fr omtotCH® 5ubacoodnt witk SCPBA account

While WREGIS tracks RECs, ibés not track the California RPS requiremehts up to the individual
utility to be able to prove thaisiresources satisfy the PCC restrictions of SBhis has become a
significant bookekeeping and verification effort for the CED based upon the initial CED filings with the
CEC.

CED’' s Renewabl e Reguirements and Potenti al Cost s

An interesting aspect of rewable energy is that utilities that enter into PSAs will pay the developer high
prices for the life of the PSA and then have to go out and negotiate new contracts at high prices. This is
because the majority of a renewable resources cost is debt s@mvieethe debt is retired, renewable
resources are very inexpensive, with only annual operations and maintenance costs.

But if a utility continues to purchase only the energy (as opposed to the project itself) it continues to pay
for the debt of each gendéian resource, locking itself into a cycle of purchasing from resources with high
energy costs.

If a utility purchases the renewable generation resource, once the debt is retired the cost of the renewable
resource is very low and renewable resources daridweer longterm power supply costs.
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In California, a general statement would be the large utilities (SCE, PG&E, SDG&E, LADWP and
SMUD) are purchasing renewable resources while the smaller utilities are entering irtErtofPAs.

By acquiring renewdb resoures in a slow, planned phaigeand planning on owning the generation
resource after the initial six year period when tax credits are available to private firms, CED can minimize
its power supply cost3.his proposal would meet the Colton City @oa i | “lisitatiorocsiteria

established in R03-11.
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Chapter 8
Generation Resource Planning

Introduction

The previous sections of the I RP have identified
conservation and DSM prograrslping meeC E D’ s . |h additidrsthe legislative and regulatory
requirements that CED must meet in the next few \leawre been identified and the additional constraints

they put on the resource planning process

I n this Chapter, t he wilhlefotecsted indana ariety of diffel@rt panring | oa d s
assumptions.

First, a base case wil!/| be identified that i' S mee
generation resources. This scenario will iderttiiy deficitCED facesin meetingthe legislative and

regulatory requirements of AB 32 and RPS requiremamdsthe impact of the SJ3 decommissioning in

2017

An importantpoint to recognize is thalthoughC E D buslgetedbower supply costs do not include debt

service costs associateith AMPP they are accounted for in the power supply simulatibhe annual

debt service of around2¥00,000for AMPPi s accounted for in trdaed City’ s
explicitly asa power supply cogor budgetary purposghoweverwhen dohg a power supply analysis,

all costs of power supply, including debt, should be considerpdwersupply costs

Load Duration Curve

CED'"s | oad duration curve was calculated as a scr
duration curve ranksEED ’ s84?Bhpurly loadsfrom highest to lowesind then shows what portiof
load is met by eactype ofresourcebaseload, peaking or intermediate

The | oad dur ati on 2ZMWofbaselpdijeneratiortMagadlia, £I&, Brid PVNGS)
meets all of retail load requirements in all but2®)hours per year and generasssmuch asB3000
MWh of surplus energy during this timeostly during the ofpeak periods

For the load during the highest 3,000 hours ofyder, CED relies on energy from HoovAMPP and
market purchases f@eaking andntermediate requirements.

The | oad duration curve also shows t ha20housat CED’
per year. Iftonsevation andDSM programs careduce peak loads by 10 MW, CED can reduce the cost

of meeting retail requirements between $250,000 and $400,000 annually. The majority of the savings

would be due to reduced RA requirements with the remainder due to energy prices that are usually

greatess during Colton’s high | oad periods.

24 2016 and 2020 aleap yeas with 24 more hours than usual
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CED 2012 Load Duration Curve
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The analysis of the[DCs shows that with SJ3 in the resource mix, CED has surplus energy roughly 50

percent of the time, generally in the-pfak hours when CED is selling energy at a loss. However, when
SJ3 is decommissioned and replaced with the 10 MW baseload generatte, Hille, along with 15
MW of solar energy, CED will behort energy from its own resources unless it operates AMPP. AMPP

though is relatively expensive compared to purchases from the CAISO.

The net impact of the decommissioning is that CED wiligeificantly reduce its emissions obligation

allowing CED to sell a large percentage of its freely allocated EAs in the Cap and Trade Auctions through
2020. CED will still have to purchase EAs for any GHG emission obligations associated with the sales of
excess energy from Magnolia or AMPP. The proceeds CED receives for the sale of any freely allocated

EAs is restricted by state legislaton CED’ s annual
energy is used to replace more expensive SJ3 energy.
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CED 2015 Load Duration Curve
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BioGas Purchase

In 2015 CED entered into a purchase agreement with Shell Energy for up to 1,500 MMBTU/day of
biogas from the Bena Landfillin Kern County.hi s bi ogas woul d meet all
requirements and essentially turn Magnolanfra brown baseload resource, powered by natural gas, to a
green baseload resource powered by biogas.

CED receives about 75,000 MWh per year of energy from Magnolia.

There are three primary markets for biogas in California. First, as a fuel for gemesationd as a
transportation fuel under the Federal Renewable Fuel Standard{BR&finally to meet low carbon
fuel standards (LCF®)under the California Air Resources Board.

2> Federal Renewable Fuel Standard (RFS) regulated by the EPA. This is the program that deals with RINS.
https://www.epa.gov/renewabfael-standargprogram

26 Callifornia program. Low Carbon Fuel Standard (LCFS) regulated by CARB.
https://www.arb.ca.gov/fuels/Icfs/Icfs.htm
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Biogascan be used to credtew carbon, low emission fuels. Varioaatities in the transportation sector
need to accumulate credits to meet their federal and state emission reduction obligations.

The problem is that the prices of credits in the RFS and LCFS markets varies and is often greater than the
value of RECs creatieby using biogas for electricity generation.

Bena Energy, the source of CED’'s biogas, wants to
LCFS markets whenever their price is above the value of RECs. But unlike the REC market, there is no

long tem market for RFS and LCFS credits, so Bena cannot use the future value of these two uses to

secure the needed funding to construct the landfill gas treatment facility needed to clean and mix biogas

to the necessary quality to inject into the irdtate mtural gas pipelines.

Under the initial rules put out by the CEC, Bena was willing to sell the total output of biogas to CED.
However, the CPUC modified the rules in 2015, requiring additional testing and cleaning under certain
conditions. This made theost of creating biogas uneconomic for just electricity generation.

Bena proposed reducing the daily volume of biogas to CED from 1,500 mmbtu/day to 500 mmbtu/day.
They would use the remaining 1,000 mmbtu/day for fuels to sell into the RFS and LCFS midudets.
revenue stream from CED would allow them to secure the needed financing to construct the facility.

By reducing daily volume form 1,500 mmbtu/day to 500 mmbtu/day, CED would reduce the amount of
renewable energy from roughly 75,000 MWh per year to ZBMM@/h. This is still enough renewable

energy to meet 43 percent of CED’s total energy r
roughly 50,000 MWh of renewable energy to meet SB 350 requirements.

Base Case Scenario

The base case scenagxaminelCE D’ s p o w ests with wrpypexXisting resourcesd the demand

and energy forecast prepared using the model presented in Chapter 2. ThéosiwoNatrs the period

2015/16 through FY 2020/2Thesimulationdoes not include any additior@nservatin orDSM
measures to attempt to r elyorndéhe CiEeDt'pograme nt hl y peak

SCPPA budgeprojections for the period 2015/16 through 202042te used in the simulations.

In 2016/17 total power supply costs aferecasted to b§39.3million up from $37.7 million in 2015/16.
The increase in 2016/17 is due to bringing new renewable projects online in 2016 and 2017 in advance of
need (for meeting energy requirements) because of

SJ3 osts wil decline in 2015/16 and 2016/Tdmpared to 2014/1Becaus®f the decommissioning of
SJ3. SCPPA members will make their last debt service payment on Deckn2016. Thereafter,
SCPPA members will only pay for enengfen it is actually receiveflom the unit.

Overall, power supply costs remain rather stétoe 2017/18 through 2020/21 even as loads increase
slightly, with customer solar installations offsetting about half of new load growth.
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CED’ s renewabl e per centdegeedingwipdn whebthe nawrenawallde 30 per c
resources actually come online.

SJ3 DecommissioningnaJanuary 1, 2017

| f SJ3 is decommi ssioned on January 1, 2017 rat he
will be about $3.0 million less in 2016/17daR017/18 than under the baseline foreCHse reason is that

energy and O&M costs from SJ3 are around $55 to $60/MWh compared to $15 to $25/MWh from the

CAISO. The better SJ3 operates in its last year results in higher power supply costs for CED3@nce SJ
permanently decommissioned, forecasted costs under the baseline and early decommissioning scenario

are the same.

There is no change in CED' s renewabl e percentage

Cogeneration, Biogas, Additional Solar and Conservation

The nextsimulation that was performed assumed SJ3 was operational until the end of 2017, a 250 kW
cogeneration unit at the City’' s Waste Water Treat
installed at the WWTP where the existing sludge drying beds ¢lyreee and additional conservation

activities reducing load by about 2 MW were installed.

Overall, this scenario results in about $80,000 annually increased costs compared to the baseline
simulation primarily due to slightly higheosts from the newolar facility within the City compared to
alternatives outside the City.

Colton’s WWTP is one of the few remaining WWTP’ s
so that it can be transported from the site to disposal areas outside the hAgeasirally Barstow or

into Arizona). In 2017, the WW division will install a centrifuge at the WWTP. The centrifuge spins the
waste, separating the water from the remaining waste that can be hauled to a dispashicarsthe

need for onsite storage while drying

The centrifuge eliminates the need for drying beds, a source of groundwater contamination. The drying
beds at the WWTP take up abduacres with the possibility of using additional land to achieve 1@.acre
This is enough to build a-22.5 MW solar facility at the site on land that has no other viable use.

Finally, CED needs to expand its conservation and demand side management efforts to achieve another 1
—2 MW of load reduction.

This scenario results islightly higher annual power supply costs in 2018 through 2021 of roughly

$80,000 per year in comparison to the base case, not including the (unknown) initial costs of repairing the
WWTP cogeneration facility. C E Dooug 8,00MWNhwraalolitd r e s o u
percent.

No Additional Renewables and 5 MW Baseload Gas Purchase

CED' s existing renewable resources meets SB 350 r
have to start acquiring additional renewable resourgeguestion @ses of whether the cost of exceeding
SB 350 requirements is too high and should the CED instead concentrate on reducing power supply costs.

72 | Page

Colton Electric Department
2017 Integrated Resource Plan



CED acquired quotes from power marketers of a 5 MW baseload natural gas power purchase agreement
thatwas addedt CED’' s current and future resources. No ad
were undertaken during the period 2016/17 through 2020/21.

The annual financial impact of this scenario is between $200,000 and $500,000 per year, or roughly 1.3
perent per year. The lower costs of baseload natural gas generation are offset by reduced purchases from
the CAISO and surplus energy during the winter months.

CED believes themall additional costs of renewable and conservation activities compared tdoadbase
resource are offset by nguantifiable benefits such as lower bills and better health, plus reduced GHG
emissions, to justify the marginally greater costs.

Reduced Biogas Purchase

The final simulation performed examined the financial benefits oftiaduhe planned purchase of

biogas from Shell Energy from 1,500 mmbtu/day to 500 mmbtu/day. CED would still be in compliance
with SB 350 but instead of achieving a 60 percent renewable goal by 2018 would stay around 43 to 45
percent renewable through 208y 2027 CED would need to acquire additional renewable resources.

The reduced biogas purchase results in a savings of roughly $2,600,000 in comparison to the base case
and the solar/cogeneration/conservation case.

CED entered into the purchase agreemsrd way of achieving compliance with SB 36&D needs

additional baseload renewable energy in order to meet its RPS requirements. If Bena is willing to accept
market risk associated with reduced sales to CED (through Shell), CED is better off figardiading

its daily musttakeobligations and still be in compliance with SB 350 and GHG reduction requirements.

Summary ofSimulation Results

The followinggraph compares the annual power supply costs under the different scenarios. The most
striking factis that regardless of which resource plan CED ultimately chooses, costs are essentially the
same except for thienpact of the biogas purchase.

The simulation that results in the lowest power supply costs consistent with meeting the RPS and GHG

goals of SB350 isscenarico6CED’ s exi sting and planned resources
2018 plus 0.25 MW of cogeneration at the WWTP plus 2 MW of additional conservation programs. This

is not the leastost scenario, which essentially allows the begontract to terminate because of Bena

not meeting milestone construction dates, but this scenario does not meet RPS requirements.
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B Scenaro 1: Existing Resources (Biogas) - Includes Debt service

B Scenario 2: SJ3 shuts down at end of 2016

M Scenario 3: SJ3 decommissioned 12/31/17, 3 MW solar 0.25 cogen, biogas

M Senario 4: SJ3 decommissioned 12/31/17, 5 MW baseload purchase from Shell
M Scenario 5: NO bioigas, 5 MW Shell 3 MW solar 2 MW conservation

M Scenario 6: 500 MMBTU/day biogas, 3 MW solar, 2 MW conservation, 0.25 cogen

Storage Options

California Assembly Bill 2514 (AB 2514) requires the governing board of each publicigd utility

(POU)to determine appropriate targets, if any, for the utility to procure viable andftestive energy

storage systems. Each governing board must make its initial determination on target energy storage levels
by October 1, 2014 and no more than every 3syteereafter.

Energy storage systems include large batteries, compressed air systems, thermal energy storage that
produces ice during the gffeak periods for use for air conditioning during thepeak period and other
technologies. Energy storage syssemot considered under AB 2514 includes hydroelectric pumped
storage systems.

Electric storage systems use less expensive energy for charging and store this energy for periods of high
cost. Typically this means charging during-p&ak periods and releagienergy into the grid during high

cost periods, generally the-peak periods or morning ramp periods when energy demand is increasing
rapidly.

A financial analysis of electric storage systems is very dependent upon the expected use of the system.
Storageoften makes financial sense for a retail customer who can charge their storage system with off
peak energy that can be used during theeak period, reducing high gueak energy charges and
cutting demand costs. Storage system may also make finamsal fee intermittent generators, such as
wind and solar producers, who want to deliver a firm, known quality of energy to its wholesale customers.
Storage systems do not appear to make financial sense for a utility that has excess generation capacity
available to meet unexpected energy demand, suttie&ED.
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The large amount of intermittent renewable generation coming online during the next few years to meet
California s renewable energy standards ¢énmRPS) req
states. The demand for traditional thermal resources is actually declining during the early afternoon hours

but increasing in the late afternoon and early evening hours when solar PV production declines but

customer demand remains high.

Requiring therral resources to be available to bagkintermittent resources is expensive. A-figesd

generator (such as the Agua Mansa Power Plant) may cost $3,000 to $5,000 to start to generate for just a
few hours. Many gafired generators that cannot be started faw hours are backed down to minimum
operating levels and generate surplus energy during low load periods.

To address the problems with intermittent resources, California is requiring invested utilities to
acquire 1,325 MW of energy storage by@02 POU’ s are required t-o periodi
effectiveness of energy storage and, once foundeffisttive, to establish a procurement target.

A difficulty in analyzing storage systems is that their value is very dependent upon the sigecifiche
storage system.

The major problem with storage systems is they are very expensive. Large batteries cost $1 million to $2
million per MW with the average cost of energy between $200 and $400/MWh. For comparison, the cost
of energy from AMPP is aund $180/MWh when capacifgebt costs)energy and O&M costs are

included.

CED, can currently rely on the CAISO to meet moment to moment fluctuations in demand for a cost of
around $30/MWh (although during some short periods the cost could be much higher). There is no need
to invest in new storage systems when a utility is-ogsourced and can generate less expensively than
purchasing a new storage system.

A key point however, is that there are situations
viewpoint. For example, if a customer is away from home during thamthyses a solar PV system to

charge their storage system, they could essentially meet their entire energy needs for the cost of the solar

PC system and storage system. Currently the equipment would cost around $25,000 to $50,000 but might

be more affordde in the next few years.

CED performed an analysis of the cost of meeting one additional MW of load on its system and compared
the cost of purchasing additional Resource Adequacy (RA) capacity for 3 months of the year and meeting
the additional load witits own resources the remainder of the year compared to a lithium ion battery
storage system, currently the least expensive storage system (other than-giargugs).

CED can purchase 3 months of RA capacity for around $9,000 plus energy charges & $aB8a10
four-hour daily block) or about $27,400. A comparable cost of Lithiuon batteries would be around
$220,000. However, this analysis ignores that the lithidom battery would be available all 365 hours
of the year. If the battery were pricgd just 3 months, the cost would be around $54,000, just about
$19,000 (or almost 60% more) more than the cost of just purchasing capacity and energy.

The difficulty with making an analysis is that th
requrenent s. Any purchase results in excess capacity
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in the noasummer months. This also assumes that a 1 MW battery costs proportionately the same as a 4
MW battery (or a 1 MW battery costs efaurth as muctas a 4 MW battery which currently is not true).

A more viable alternative at this time is thermal energy storage (TES). TES upesaloffnergy to create

ice that is used for air conditioning needs during the day. TES systems are alme#ectsge for

certain customer uses (such as a new fithess center) especially if the customer ftioes peiaing.

TES systems may make financial sense from the cus
at this time. CED may want to encourage TES systeyroffering rebates or special qpi¢ak charging

rates to assist customers to install TES systems.

Because of this financial analysis, CED has recommended that the City Council not establish storage
targets for the CED at this time but revisit the ecoedeasibility in three years as required by the law.

CED does have an option to participate in the development of up to a 5 MW storage project at the
AntelopeDSR2SolarProject However, at this time, CED does not see any advantage to this option.
Howeve, CED is investigating the viability of storage for some of its larger industrial/commercial
customers.

Summary

The financial analysis presented above shows that
existing and planned resources but rédgibiogas purchases to 500 mmbtu/day, plus a 3 MW solar

photovoltaic facility at the WWTP and a 0.25 MW cogeneration facility plus 2 MW of additional
conservation programs results in the | owest power
requirements and GHG reduction requirements.

In order to accomplish the resource goals, CED will have to begin planning for the new solar facility in
2017. Planning cannot begin until the WWTP installs a new centrifuge and removes the existing sludge
pilesfrom the site, a process that could take 4 to 6 months, depending upon weather.

If the proposed resource plan is followed, CED will remain in compliance with state RPS requirements
and GHG reduction requirements. CED will only have Magnolia and AMPP & éatitters that in total
produce about 20,000 tons of GHG emissions, compared to the 211,000 tons of GHG emissions in 2015.
The large amount of GHG emissions in 2015 is primarily due to almost 180,000 tons of emissions from
SJ3.
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Appendix A
Glossary of Terms

Arbitrage: The riskree exploitation of temporary market price anomalies in related commodities or
instruments, generally by the purchase of a commodity or instrument that is relatively low in price and the
sale of the commadity or instrument tharélatively high priced. In order to be market neutral, the

purchase and sale of the commaodities or instruments should be simultaneous.

CAISO: The California Independent System Operator

Call Option: An option that gives the buyer (holder) the rightnotithe obligation, to buy a futures

contract (enter into a long futures position) for a specified price within a specified period of time in
exchange for a onime premium payment. It obligates the seller (writer) of an option to sell the
underlying futwes contract (enter into a short futures position) at the designated price, should the option
be exercised.

Cost VaR (Value at Risk): Cost VaR summari zes the
horizon with a given confidence level. For examfl&éends indicate that an expected (or average) cost is

$100 but volatility indicates that this cost may fluctuate wildly, VaR will capture the magnitude of this

volatility as a summary number. This number, or estimate, can then be added to averpgeted epst

in order to measure the impact of volatility on potential cost.

Counterparty: A party on either side of a transaction (i.e. purchasing counterparty as opposed to a selling
counterparty). External transacting parties such as the CAISO and N\AW#EXot included in
calculating counterparty credit exposures.

Counterparty VaR: the dollar estimate of the risk that subsequent changes in market price will result in
increased counterparty credit exposure.

CO2e Carbon dioxide equivalent emissions. To&kimpact of all emissions measured in terms of the
equivalent amount of CO2 that has the same environmental effect.

Credit VaR: The statistical estimate of potential losses in a portfolio due to changes in counterparty credit
ratings.

Derivative: Any fnancial instrument, such as a future contract, swap or option, which derives its value
from the value of an underlying security or physical commodity.

Discretionary resource: Resources that are flexible in their dispatch and, as a result, are oftehasanage
options in the sense that they may or may not be scheduled for dispatch. Discretionary resources contain
less contractual scheduling limitations than riake resources.

Displacement: The replacement of one generation resource with the matching efamather
competitively priced resource. Displacements provide for economic optimization of discretionary
resources.
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Electric Capacity: The maximum amount of electric power available for generation or use, usually
expressed in kilowatts (kW) onegawatts (MW).

Electrical Energy: The generation or use of electric power over some period, usually expressed in
megawatthours (MWh), kilowatthours (kWh) or gigawatthours (GWh).

Exercise Price: Also known as the strike price. The price at which futwdésarght or sold if an option
is exercised.

Least Cost Supply Portfolio: the mix of resources which optimizes the cost/risk profile of the utility. For
example, if the utility is risk adverse, adecost supply mix may have a higher cost than a supply m
that exposes the utility to greater fluctuations in volatility and reliability.

Load balancing: Meeting fluctuations in demand for power.

Load Management: Economic reduction of electric e
periods. Load mamgment differs from conservation in that load management strategies shift the use of
energy while conservation programs reduce the demand for energy.

NERC: North America Electric Reliability Corporation. The federal entity charged with overseeing the
reliability of the US electric grid.

Optimization: The process of utilizing strategies and instruments to optimize economic benefits
associated with load and resource management. Optimization differs from trading in that the strategic
rationale for a transactiais the driver rather than the economic benefit alone. Trading functions are
designed to form a commodity position with the intent of speculating on market arbitrage opportunities.

Option: A contract that gives the holder the right, but not the obligatigourchase or sell the underlying
commodity at a specified price during a specified time period.

Premium: The price of an option.
Prompt Month: The month following the current operating month.

Put Option: An option that gives the buyer, or holder ofcth&ract, the right but not the obligation to
sell a futures contract at a specific price during a specific time period in exchange farraeopeemium
payment. It obligates the seller, or writer, of the option to buy the underlying futures continect at
designated price should the option be exercised at that price.

SCPPA-the Southern California Public Power Authority, a joint power agency thanh a geoeeatios

and transmission projects for its members, including the City of Colton. The megeineies are Los

Angeles Department of Water and Power and cities of Glendale, Burbank, Pasadena, Anaheim, Riverside,
Colton, Cerribs, Banning and Azusa atite Imperial Irrigation District.

Speculation: The taking of an unhedged position (short or loitig)tlee intent of holding the position in
anticipation of changes in market prices.

StopLoss: A benchmark or trigger point at which a
position is ®“out of the mon e ynitedtbyhaestopanbmitation. “ out of
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For example, if a stefss limit is $100,000, a corresponding position should be covered or closed if it is
out of the money $100,000 or more.

Supply Requirements: Those requirements related to reliability and reseda@dtamandated by the
requirements of regulatory agencies of competent jurisdictions.

Swap: A custontailored, individually negotiated transaction designed to manage financial risk. In a
typical commodity or price swap parties exchange payments basethepdrange in the price of a
commodity or market index while fixing the price they effectively pay for the physical commodity. The
transaction enables each party to manage exposure to commaodity price or index values. Settlements are
made in cash.

Transactn Liquidity: The existence of sufficient volume of transactions of a particular product and
commodity that generally assures a party’s abilit
sell the product in question.

Uncovered Option: An ofiin on an underlying asset for which the seller is not long (in the case of a call
option) or short (in the case of a put option) the underlying commodity.

Underlying Commaodity: The commodity upon which the value of a derivative is dependent.

Volatility: The magnitude and frequency of changes in prices over time. Standard deviation is a measure
of volatility.

Wheeling: In the electric market wheeling refers to the interstate or intrastate sale of electricity or the
transmission of power from one system nother

WECC: The Western Electric Coordinating Council a regional reliability council created and recognized
by the North America Electric Reliability Council is responsible for establishing guidelines and
procedures related to the reliable electric opemaif the 11 western U.S. states as well as parts of
Canada and Mexico.

WSPP: The Western Systems Power Pool is a power pool comprised of most western utilities and power
marketers. A significant development of WSPP is the WSPP agreement, a standaabied e
agreement, or master contract, utilized by over 200 utilities, marketers and other entities across the U.S.
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Colton Electric Department 2016-2021 Demand and Energy Forecast
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Jan 16
Feb 16
Mar 16
Apr 16
May 16
Jun 16
Jul 16

Aug 16
Sep 16
Oct 16
Nov 16
Dec 16

Total

Jan 17
Feb 17
Mar 17
Apr 17
May 17
Jun 17
Jul 17

Aug 17
Sep 17
Oct 17
Nov 17
Dec 17

Total

Jan 18
Feb 18
Mar 18
Apr 18
May 18
Jun 18
Jul 18

Aug 18
Sep 18
Oct 18
Nov 18
Dec 18

Appendix B

Energy
Requirements

(MWh)
28,156
26,293
27,200
27,837
29,026
36,152
39,794
39,320
33,603
30,319
28,368
27,914

373,982

27,924
27,967
28,108
29,033
30,497
33,886
37,776
38,495
35,524
30,575
28,607
28,149

376,542

28,160
28,203
28,345
29,278
30,754
34,172
38,095
38,820
35,823
30,832
28,849
28,386

Monthly

Peak

Demand

(MW)

48
52
51
59
63
72
78
82
80
65
56
49

82

48
53
51
60
64
73
79
83
80
65
56
49

83

49
53
52
60
64
74
79
84
81
66
57
50
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Total

Jan 19
Feb 19
Mar 19
Apr 19
May 19
Jun 19
Jul 19

Aug 19
Sep 19
Oct 19
Nov 19
Dec 19

Total

Jan 20
Feb 20
Mar 20
Apr 20
May 20
Jun 20
Jul 20

Aug 20
Sep 20
Oct 20
Nov 20
Dec 20

Total

Jan 21
Feb 21
Mar 21
Apr 21
May 21
Jun 21

379,717

28,398
28,442
28,584
29,525
31,014
34,461
38,417
39,148
36,126
31,093
29,092
28,626

382,926

28,638
28,682
28,826
29,775
31,276
34,752
38,741
39,479
36,431
31,356
29,338
28,868

386,163

28,880
28,924
29,069
30,027
31,541
35,100

84

49
54
52
61
65
74
80
84
82
66
57
50

84

49
54
52
61
65
75
81
84
82
67
58
50

84

50
54
53
62
66
75
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Summary of Power Supply Simulations

APPENDIX C

Total Power Supply Cost per Year, $000’s

TOTAL
2015/16 COST
Actual 2015/16-
Resource Scenario (000's) 2016/17 2017/18 2018/19 2019/20 2020/21 2020/21
Scenario 1: Existing
Resources (Biogas)
Includes Debt service 39,132 39,327 37,182 37,720 38,163 37,806 229,330
Scenario 2: SJ3 shuts
down at end of 2016 39,132 37,013 36,195 37,720 38,163 37,803 226,026
Scenario 3: SJ3
decommissioned
12/31/17, 3 MW solar
0.25 cogen, biogas 39,132 39,289 37,146 37,648 38,167 37,782 229,164
Scenario 4: SJ3
decommissioned
12/31/17, 5 MW
baseload purchase
from Shell 39,132 39,327 37,008 37,234 38,154 37,697 228,552
Scenario 5: NO bigas,
5 MW Shell 3 MW
solar 2 MW
conservation 39,132 39,327 33,540 33,854 34,297 33,939 214,089

In Scenario 5 may not meet 2022 renewable standaweisd roughly 20,000 MWh of renewable energ
biogas provides about 83,000 MWh annually that has to be replaced

Cogen plant at Wastewater Treatment Plant would add 2,100 MWh while reducing total WWTF
costs but impacting CED revenues aodts
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