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1. 2YHUYLHZORI1

Modesto Irrigation District (MID), located in California’s Gentral Valley provideselectricity, irrigation
water and treats suface water for drinking. MID is an independen, publicly owned utility. MID
transmitsanddistributeselectricity on morethan 1,800miles of power linesthroughout its servie area,
providing power to the communties of Modesto, Waterford, Salida,Mountain House and parts of
Ripon, Escalon, Oakdile and Riverbank. MID provides benefits that include community ownership,
control by a locally elected Boardof Directors,and busines operation on a not for profit basis.MID is
committed to providing reliableserviceat the lowest costpossible.MID providesreliable electricservice
to approximately 101000 residental customersand more than 10,000commercialcustomers.

MID’s 2019 Integrated ResourcePan presentsthe utility’s plan for reliability planning and budgeting,
demonstates compliance with MID board policy, federal and state laws, and provides a frame of

reference for development of new andrevisedboard policy. CaliforniaPublic Utilities Code PUCSection

9622 empowersthe Energy Conmissionto review publiclyiowned utilities (POUs)ntegrated Resurce
Plans(IRPs) to determine consistency with sedion 9621. The EnergyCanmissionadopted the first IRP
Guidelinein 2017which requiresPOUsto adopt IntegratedresourcePlans by Januaryl, 2019andto file

the planswith the Caifornia Energy Commissia by April 30, 2019. Thesintegratedresourceplans will

detail how eachutility plansto meet the state’s environmental and energy goals. Tdughin Sepember
2018 SB100 updated the renewable energytargetsfrom those adopted in SB350 in 2015, this IRP
assumeghe SB350RPStargetsasthe utility worksto implement the updatedtargets

30DQQI+RILIRQ

Thisintegrated Resouce Planencanpasses 12 yearhorizon, coveringthe period 2019 through 2030. It
detailsMID’sprojected electricdemand, and future resoure portfolio. The planis dividedinto several
sectionsas detailedin “Tableof Cantents”.

SODQRISVVXPBRQV

Thissectbn of the IRF providesa high level overview of MID's 2019 IRPassumption. Theassunptions
and methodology discussedin this chapter describe MID's current understandingof its cusibmers’
capacity and energy demand over the planning horizon Later chagers in this plan present the
assumptbnsin more detail.

1.2.1. .OSXW $WP\SBWLRQV

MID’s2019 IRPutilizes a planningscenariothat conformsto greenhousegasemissia reductiontargets
aswell asenergyand other policygoalsoutlined in SB350.

St 3" S&s
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Tablel 4 belowshows a summaryof MID’sIRPPlanningAssumptions.

Table 1- 1: Input As sumptions of MID’s IR P Analysis

Input Planring Assumpions
DemandForecast MID’s2018LongTerm Demandand Energy-orecast
. Planringreservemarginis calwlatedat 13%o0f the 1 in dOforecasted
PlanningReserve
peakdemand
Natural gaspricesare derivedfrom ICEorward price curves;price
NaturalGasPrices increasesbeyondthe price curve rangeare basedon the ElAoutlook
forecast.
GHCPries CEC’®reliminary2017IEPRCabon PriceProjections

Gasfired andImport resources basedon California Air Resource Board
(CAMB) 2016publishedemissim rates.
Powe pricesare derivedfrom ICEorward price curves;priceincreaes

COZEmebsionRates

PowerPrices :
beyond the price curve rangeare basedon the ElAoutlook forecast.
. Averaye hydroconditionsare assumedMID's shareof generationfrom
HydroGonditions . .
y . the Don PedroPlant isestimated to be 175GWh annually.
RPPortolio MID’sexistingportfolio, plusfuture resouresare expected to achieve

50%RP Sby 2030

'"HPDQG BOMBUHFDVW

MID establishedits “ManagedLoal” forecastfor its IRPanalysisbasedon the MID’s 2018 LongTerm
Demandand EnergyForecast(2018 LTDEF)MID derived its hourly net load and peak forecast by
incorporating assumpions for demand side resourcesincluding EnergyEfficiency,Solar Photowltaic,
andElectic VehiclesDetailed Demand Forecas assumptiors and methodologyare describedin Chapter
6 of this IRP.

OFT(Outof Territory)load represents a smallportion of the MID total demand.Dueto lackof historical
metereddata, the OF load forecast wasderived from 2009 2016 end rd year billing data for the billed
rate clasgsin theseareas.

Greenfietl load and load migration is also consideredin the forecastat the samegrowth rate of the
entire system. Greenfeld load acmunts for approximately2% of MID retail load.

6XSSO\ 6 L\ RBWHFEDVW

MID’ssupply sideresourcesare used to meet net demandafter adjustirg for the demand sideresources
describael above.MID providesa descriptionof its supplyside portfolio within the standardizedtables
that are part of this IRP submission

SODQIIIEHQV LWH W L

Sensitiviy studyor senario studyis a relative new practiceto MID’sresaurce plannirng. Historicaly, MID
presentsa singleloadforecastand planningscenario in the resourceplan. Inthe 20191RP MID beganto

St 3" seet
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incorporate sensitivites and probability estimaesin the load forecastand planningscenarios.The 2018
LTDEmcorporatesmultiple weather scenariogo eachyear’s forecast.Insteadof providing one forecast
value for eachtime interval, MID modelsweaher scenaros and provides a range of forecastresults
coveringhistorical exreme weather conditions. Detailed sensitivity variable utilization is descrbed in
more detail in Chapte 6 of this IRP

St 3" sed
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SODQRIBURFHWV

Figure 1 -1 Overvie w of MID’s| RP Process

* Examire ComplianceRequirements
eldentify the currentbushessandregulaory environment.

«Developa multi facetedmatrix of required targetsand considerhow plan driversmay changeduringthe
planningperiod

« Identify StrategicPlanning Gaps
eldentify the existingportfolio andits directionalgapto compliancetargets.

» Conside ResourceOptions

*Evaluateavailablegenertion resourcesncludingconventional, renewable, andlong term marketpower
purchasato identify the role eachwill playin meetingcustomerneedsandregulatoryand policygoak.

* AssesPemand

«Developforecastsof load growth, changng load patterns, existingplant conditions,contract terms,and
operational constraintsto determineresourceneedsover the planningperiod.

* Devel@ Optimal and ReliablePortfolio

«Developfeasibleandefficient resourceportfolio through leastcostoptimization,followed by a quantitative
andqualiative evaluatian procesdor resourceadequarty to meetreliability requirements.

+ |dentify Compliantand RiskControled Portfolio

*Use preliminary optimal resourceportfolio to identify short positiongo compliancetargets, updatesupply
portfolioand repeatep 5 untilresouice porfolio is fully compliantwith compliancetargetsandthe
District'srisk policy.

« |dentify ConformingPlan

eldentify a"Conformirg Plan"expectd to reliablyservedemandat a reasonabé long term cost
while achievingcomplance,andallowingfor flexibility to respomd to future policy changes.

* Boardto approveCorforming Plan

*Presentthe identified "ConformingPlart’ basedon the optimum resource portfolio and preparethe
integrated resourceplanaccordingo the CEGRPguiddine and presen the final planfor approvalby the
MID Boad of Directors.

* Submitthe IRPto CE
*Submitthe boardapproved IRPto the CEC.

St 3" sev
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,, 0, (OHAFWBIUWHXY)B FWYV

Modesto Irrigation District (MID), located
in Califonia’s Cental Valley, provides
electricity, irrigation water and treats
surface water for drinking. MID is an
independent, publicly owned utility. MID
has been providing electric servie to the
area since 1923. MID transmts and
distributes electricity utilizing more than
1,800 miles of power lines throughout its
service area, providing power to the
communties of Modesto, Waterford,
SalidaMountain House and parts of Ripon,
EscalonQakdaleand Rverbank.

(OMWBLF 6HH YL

(OHF'WBEFRXQWV

Residentia | 97,93
Commercial 12,49
Other 156
Total 122,734

*as of A ug ust 2017

(MFWULFEQDWLHYV

+\GUSRZHU &DSILW\
DonPedro Powerou se 203 MW*
New HoganPowero use 3.2MW

IDWX*DV &DSILW\
W oodland Gereration 1 49.4 MW
W oodland Gereration 2 83 MW

W oodland Gereration 3 49.6 MW
McClure Genreratio n 112MW
Ripon Gereratio n 95 MW

*M ID's ownership interest in Don Pedro is 62 MW

73 -t fo.—e

(®1F W U L FQXH Y
$238,963,98 6

&RQWSWLRQ
1,650, 545,405 KW h

561 sq uare mies

(OHFWH VR X UFLH

$YHUIH 5H&/HQW LD O BWHF®REMHUY LHH $U
850 kWh/mo nth

tees
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3. 0,'"V OLVVLRQ

MID will provide electic, irrigation and domesic water senicesfor its customers,deliveringthe highest
valueat the lowestcost possiblethroughteamwork, technology,innovation and commitment.

0.'-V 7UDWVRQ 5HDEFWUISFOB X

MID hastakenseveralactionsto alignwith Calfornia’seffortsto transition to a clearer energyportfolio.

Onemajor actionwasdivestmentof its ownersip interestin the SanJuan coalplant effective Dee@mber
31, 2017.Asa result of the divesure, MID no longer procures any output from cod burning fadlities.

MID undertook signiicant early action in the procuremern of renewéble resources This early action

ensuresthat MID will meet its RPSequiremens through 2024 with its current portfolio. Thoughthis IRP
focuseson renewableenergyprocurement targets consistent with SB39, MID’sBoad of Directas has
adopteda procurement planthat specifiesrenewableenergy procurement targetsof 60%by 2030.

$ 6WUHVVOWUQWEEBOW)\ 30DQ

Achievirg a safeand reliable electric grid is one of MID’s most important goals.Electric reliability and
resource adequacyare key components in order to achieve these goals. MID prioritizes electric
reliability and hasacheveda systan averageinterruption duration index (SAIDIpf 30, whichit views as
a key sewice differentiator. In this IRP MID plansto maintain the successful operational initiatives MID
hasin placeto maintain the SAIDlevel.

MID relies on the widely acceptal one day rirten years (1 in 4.0) loss of load stardard to define its
resourceadequacyneeds. Th&in 40 lossof load event (LOLE}tandard requiresthat MID maintain
sufficient generationand demand responseresourcessud that system peakload is likely to exceed
availablesupplyonly oncein anyten yearperiod. ThePlanring ReserveMargin(PRMN isthen measured
as the surplus of the amount of generation capacity avaibble to meet expectednet demandin the
planninghorizon. NIfs PRMis set at 15%system wide with someadjustmentfor certain resaurces,
suchashydro resoures andfirm import energy

Asdiscused in later chaptersof this IRP MID demandexpeiencesa wide rangeof energyloadsduring
the day, especiallyduring sumner. The maxmum demard within a day could be twice the lowest
demandof the sameday. Thisload pattern largely stressedMID’sresouice adequacylevels.Thispattern
is expeced to be even more voldile in the near term, mostly due to the fast development of DERs
(distributed energyresources).Behind the meter solar resourcescan offset part of the mid rdaygross
load peak andthen quickly ramp down when the sunlightfadesin the evening. Thispattern canlead to
reduced demand during the day, aka, the “duck curve”. MID has not experience the pronounced
reduction in net daytime demand,whichhasbeen observedin other parts of the state.

MID takes severalsteps to prepare for the evaving stressof potential “capacityshatage.” Within the
next five years, capaity needswill be met with planned renewableresourcesand with short term

Zfoeco%Z uaes
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contracts delivered through existng transmis$on. MID maintains a 5 year capital improvemen plan
which identifies projects that could maintain system reliability. MID will alsoanalyzehow the Western
EIM(EnegyImbalane Market) could improvethe efficiencyof MID’sreal time resource dispatch.

/IRZ DQG &EWH 5DWHYV

Asa publicly owned utility, maintaining low and stableeledric ratesis a key MID mission consideed in
the devebpment of this IRP MID hasconsisterly maintained electricratesthat are lower than adjacent
investorowned utilities, and MID rateshavenot beenincreasedsince2012. Total System Averag Rate
(SAR)defined as a utility’s total revenuedivided by total kwWh sales,is a measurenent of the utility’s
costto serve. MID’s 2018 SARis 14.37 ¢/kWh. In 2018, SEs total authorized electric systemaverage
rate was 14.61¢/kWh PG&E’svas 16.27 ¢/kWh, and SD&E’'swas 22.50 ¢/kWh, basedon eachlOU’s
Januaryl authorizedrevenuerequirement andforecastedtotal salesMID’sSARhad an annualincrease
of 0% for the period of 20132017. Over the same period, electric SARsfor PG&, SDG&Eand SCE
increasedannuallyfrom 2013to 2017 by appraximately 4%,8%and 1%,comparedto an averageannual
inflation rate of 1.3%over the same period™.,

ThisIRPincludesdetails on MID’s initiatives to support its mission. The recommended portfolio and
improved capital structure are expected to help maintain affordable rates throughout the planning
horizon. Going forward, MID must balancebetween affordable rates on one hand and the prospect of
long term rising captal spendingrequiremerns on the other. MiBwst also continue to control
operating and maintenanceexpersesand manageits energymarketrisks

MID’s current rate forecastdoesnot show upward rate pressurethrough 2022, although MID is still in
the midstof the 2019planningcyck. MID hasnot developeda rate forecast beyond2022 at this time.

2 Comparisn SARs fdnvestr OwnedUstilities are publishedinthe “2018 Actionsgo LimitUtility @sts and Rate<CBC May 2018Amual
Report to he Governorand.egislature,” Caldrnia PublicUtilites CommissioMay 2018.
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MID’s IRP presentsthe utility’s plan for reliability planning and budgeing, demorstrates comgiance
with MID board policy, federal and state laws, and provides a frame of referencefor developnent of
new and revisedboard policy. Reducingstatewide GHGemissionsto 40% below 1990 levelsby 2030 is
the state's overarchirg goal. However, many aspectsof the policiesare not complegly finalizedor not
defined. Policy uncettainty is a class of econamic risk where the future path of government policy is
uncertain raising risk premia and leading utilities to delay spendingand investrment updates It is
generallyunderstoodthat the levelof policyuncertainty in the utility industry is high.MID’smissim is to
deliver the highestvalue at the lowest cost possiblethrough teamwark, technolagy, innovation and
commitment. Due to the high level of policy uncertairty, MID conducts resouce planning in a
conservaive andecoromicalway.

Thischaper listssome of the policiesthat impact MID’seledric resourceplanning.

30DQQIIRQG

Dueto high level of policy uncertainty beyond 2030, this Integrated ResourcePlanencompasse a 12
year horizon (coverirg the period 2019 through 2030) of MID’s projected electric demand, resource
portfolio and expecteal costsassocated with the demandand supply.

0.," %RDURDBFLHV3DREHGXUHYV

TheModesto Irrigation District Board of Directors setspolicy for the Didrict. Boardmembersrepresent
geograplicaldivisionswithin the irrigationdistrict boundary.Registered/oters within eachdivisian elect
adirector for afour year term of office. Beloware MID Boad policiesgoverningenergy procuremnent.

42.1. /RQJ 7THUPHPDQG SOIF LW\ XURFHQW

DemandCapacityrefers to the highestamountof power demandfrom MID’scustorners in any hour and
is usuallyquoted asthe peakdemand for the entire summa period, or the peakdemandin any month,
expressd in megavatts (MW). The current MID procurement policy is to procure or build supply
capacityequalto 115% of the expected peakdemand, and to procure 70% of the supply capaciy from
longterm resourcesand 30% from shortterm resource. Longterm resourcesare utility owned
projects,or contractswith aterm of at least10years.

422, SHQHZDBBHWIR@®DKEBWG 53R F X HOIW

TheMID Board of Directors origindly adoptedan RP$olicythroughboard resolution2003245to meet
the mandatesof the state’s RPSvill (SB1078).This policy set a target that 20%o0f the statewideenergy
mix be supplied by renewable resourcesby 2017. SB108 was supaseded by Bx12 which set a
renewabk energy target of 33% by 2020 for all Califomia utilities. The MID Board of Directors
subsequetly adopted an RPSorocurement plan through resolution 2013 B7 to incorporate the state’s
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33%RPSequiremens. SBRlwas supersedd by SB350which increasedthe RPSargetsto 50% by
2030.SH.00 further increasedthe RPSargetsto 60%by 2030. The MID Boardof Directors adopted a
revisionto the RP$rocurementplan, whichincorporatesthe 60%target.

423, (QHI (JILAQF\ ((\ARFXUHPHQ

The MID Boardof Directors originally adopted an EEtarget through resolution 2010 60 and approved
the submittal of targets to the CECthrough resolution 201318. The MID Board of Directors
subsequatly adoptedthe District’s 20182027 EEtargetsthroughresoltion 2017 $9. Themost recent
targetsare incorporatd into this IRP.

424. ([SRVXURUWYV

MID’sRik Managemat Policyimplementsa Value at Risk(VaR)limit aswell aspositon limits. The VaR
is afinancial limit expressedin dollar amountand the position limits are energyposition limits expressed
in hedgel percentageor “covered”volume.

(QHY 6WBWH 3URFXMWEBIW

TheMID Board of Directors adopted a policythroughresoluion 2014 72 statingthat mandatoryenergy
storageprocurementtargets are not approprite. It was determined that mandatay procurerent of
energystoragecannd be costeffective without an identified operationor reliability need. Insteal, MID
will evallate energystorageon an economicbasis asopportunities arise.

JHGHUD O @WPANVH /DZV

MID complies with federal and state laws. Bebw are federal and state regulationsand laws governing
MID enemy planningand procurement.

4.3.1. $SSOLFDH®HUDP O IDX¥VHGFALQ

Policy Description
GreenhaiseGas Mandatoly reporting of power plant emissionsto U.S.ERA for facilitieslocatedin the United States
Reportirg (2010) that emit 25,000tons of CQe or greder perear. As of July 2018, Woodland and Ripon

generatian stationscontinue to meetthe criteria for reporting.

National Ambient Air

Quality Sandards
(2006)

Setslimits for sixprincipalpollutantswhich are called“criteria” pollutants (carbonmonaoxide, lead,
nitrogendioxide,ozone,particle pollution, sulfurdioxide)

Mercuryand Air Toxics

Limits emissionsof toxic air pollutants like mercury, arsenic and metals from coal and oil fired

Sandards (2011) power plants

EPANew Source TheEnvirmmental Protedion Agencyisaued a New Source PerformanceStandaradhat requires
PerformanceStandard anynew baseloadfossilfuel power plantto emit no more than 1,000poundsof carbondioxide per
(2012) megawatthour of electridty produced,calculatedoverarolling 12 month period. Thisompares

to averagecoalplant emissionsof about 1,800poundsof CO2per megavatt hour andaverage
naturalgas plantemissiors of 850 poundsof CO2per megawatt hour. fe proposedrule doesnot
applyto existingplants. fe current EPAadministrationhasbegunthe processof withdrawingthis
proposal. While it is veryunlikelythat any of theserequirementswould be enforcedin this
presidental term, construction of plantsthat do not meet the standardwould likely carry some
longterm risk.

T ‘D¢ "<Tf7e
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Policy

Description

Proposel Rulefor
GreenhaiseGas
Reductios from
ExistingHectric Utility
Generatng Units (2014)

The Envionmental Protection Agencyproposeda rule for limiting GHS emissionsfrom existing
power plants, with the goal of achievirg nation wide electricity secta GHGreductions of 30%
below 2006 emissionsby 2030. Therule proposesindividual emissionreductiontargets for each
state. The 2030 Californa goal is to achieve a sectorwide emissionfactor of 537 Ibs/MWh.

Eachstate is giventhe opportunity to proposeits own Sate Implemertation Plan(SIB, outlining

strategiesto reachthe identified target. The impactsto MID would not be known until California
releasesdts proposedSIP;however,it does not seemlikely that the proposedtarget will be more

stringent than what is already being implemented in the state to achieve post2020 emission
reductions given that California is targeting 2050 emissionsthat are 80% below 1990 levels.
Additionaly, the Californa Air Resource8oard (CARBgstimatesthat Cdifornia shouldmeet those
targetswith the existingstate programs(RPScapandtrade, energyefficiency). Theurrent EPA
administrdgion hasbegunthe processof withdrawingthis proposal. lis very unlikelythat any of

theserequirementswould be enforcedin this presidentid term.

43.2. 6WMWH /DI¥8HG 6LQFH

Policy

Descriptian

AB2021Energy Efficiency
(2006)

Requires load servingentities to procure all cost effective energyefficiencymeasues with the
goal of reducingstatewide electricalconsumptionby 10%over the next 10 years.This resource
planincorporates new energy efficiency reductionssufficient to reduce MID’s projected energy
consunption by approXmately 152 Gwh by 2023.

BlSola EnergyNet

Requires MID to havea programthat adequatelysupports the state’sefforts to install 3,000MW

Metering (2006) of rooftop photovoltaiccapacityin Calfornia. SB1 also setthe net meteringcap 8% of peak
load.On July31,2007the MID board adopted resolution 2007 £38 which authorizedthe District
to beghn offering rebate incentivesfor qualifying PV systems.  ThRistrict's cusbmers have
installed approximately42MW of behind the meter solar capacity,which exceedsthe District’s
net metering obligatiors, allowingthe District to offer a replacementnet meteringprogram.

B1368Emission Limits investmentsin baseloadgenemtion to resouces that meet an emissionperformance

PerformanceStandard standad of 1,1001bsC02/MWh. Thisrequirementessntially limits baseloadgeneraton options

(2006) to natural gasgiventhat the averagecoal plant emits 1,8001bs CO2MWh while combined cycle

naturalgasplantstypically emit 8501bs CO2/MWh.

AB32Global Warming
Solutions Act of 2006

Thislaw targets climate changeby egablishinga goal of reducing California's greenhouse gas
emissias to 1990levek by 2020, representinga 25%reduction statewide. In accodancewith
AB32, ARB adopted a capandtrade program in 2010 to limit statewide greenhouse gas
emissims. The program implementsan annual emissions cap starting in 2013 that decreases
annualy through 2020 The cap apples to utilities, large industrial facilities and to the fuel
distribution sector. Utilities receiveenough free allowancesto coverabout 90 percent of overall
sector emissionsand must buy compliance instruments for any remaining emissons. MID'’s
compliance coststhrough 2020 are expected to be relatively modeg after accountng for free
allowarces.In 2016, SB2 expandedthe statewide GHG emissiongreduction goalto 40%below
1990levelsby the year2030.

AB1613Waste Heatand
CarbonBEmissions
Reduction Act (2007)

Thebill’s goalisto advancethe efficiency of the state’suseof naturalgasby capturingunused
wasteheat andto support andfacilitate both custome and utility bwned CombinedHeat and
Power(CHP)systemsThis bill requireselectricutilities, includingPOL, to establisha program
that allowsretail custamersto utilize heat and power systemsandfor the utilities to providea
marketfor the purchag of excesslectricity of a CHPsystemat a just and reasonablerate
determined by the gowerning body of the utility.

AB118Alternative Fuds

and Vehicle Technologes:

FundingPrograms(2007)

Thisbill sets up fundingfor Alternativeand Renewable-ueland Vehicke Technologyrogramsto
be admnisteredby the EnergyCommision. lalsoallows CARBo setup alow carba fuel
standad for transportaion fuelsthat seeksto reducethe carbonintensity of transpoitation fuels
by 10%by 2020.
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Policy Descriptinn

AB920%lar and Wind Net | AB920requiresMID to adopt a net metering rate for surplusenergyfrom customergenerators

Metering (2009) by Janwry 1,2011. T®rate appliesto customerinstallationsof solr or wind geneators with
up to 1 MW capacity. The net metering capwill reman at 2.5%of peak load asestablshedby SB
1. Amurplusenergypurchasedfrom a customergenerator will count toward MID's RPSThe
MID surplus rate hasbeen set at the calculatedannual avoidedcog for the energy generated
plusthe annualgreenenergyadjustent for the renewable attributes.  Theate is intendedto
ensurethat all other customersare indifferent to any surplusgereration.  Theurrent MID
surplusrate is $0.0567kWh for net metering 1.0 cusomers and $0.076/kwWh for net metering
2.0cusbmers.

B32& B1332Feedin SB32 and SB1332require POUg0 adopt standardterms for the purchaseof renewable energy

Tariffsfor Renewables from eligible projects. Thetariff must be made available to eligible renewableprojects with a

(2009)& (2012) generathg capacity not exceeding 3MW, on a first comefirst served basis until MID’s

proportionate shareof the 750 MW state capis reacted (approximaely 8 MW).  Aariff request
canbe deniedonly if it isdeterminedthat buildingor interconnectionstandardsare not met or if
the proposed installation would adversely impact the distribution system.  ThiegllD Board of
Directors adopted a feed in tariff, which becameeffective on July 1, 2013. The tariff offers a
season&time of delivay rate to renewable projects with a generding capacity greater than
30kWhbut not exceedig 3MW.

AB510Utility Net

Utilities must provide meters that can read and record in both directions, and must accept

Metering (2010) generatdn up to a capof 5%of the total load. MID achievedits 5%obligationin 2016.
AB2514Energy Storage AB 2514 requires the state’s publicly owned utilities to open a proceedingto determine
(2010) appropiiate energy storage targets (if any) by March 1, 2012 and to adopt an energy storage
procurement target by October1, 2014. Thaveralltarget is to be achievedin two parts; the
first target is to be acheved by Decanber 31, 2016 and the secondtargetis to be achievedby
Decemter 31,2021.
The MID Board of Directors has adopted a policy stating that energy storagetargets are not
appropiiate for the District at this time, giventhe lackof reliability and operationaldrivers.
BX1r2RenewableEnegy | This bill requires all California electric utilities, including publiclypwned utilities, to meet a
(2011) renewable energytarget of 33%of retail salesby 2020. fnhcrease the state’s previousRPS
targetsto 20%for 2011 £013,25%by 2016 and 33%by 2020.MID is currently meeting its RPS
obligations,andison trackto meetthe 2020targetwith the existingresourcemix.
B1275Charge Ahead SB1275 establishesa state goal of 1 million zeroemissionand near zeroemissionvehiclesin

Californi Initiative (2014)

serviceby Januaryl, 2023 andto increase accesdor disadvantagediow mcome,and moderater
income communitiesand consumergto these vehicles through programsincludingrebatesand
vouches. Indirect impacts of this bill on the electric industry may be an increasein electric
vehiclechargingload.

B350Renewable Eneagy,
EnergyHficiencyand
VehicleHectrification
(2015)

SB350increaseghe renewableenergy target from 33%in 2020to 50%in 2030. Additionally,
the bill requiresthe CPUCto identify cost effective electric efficiency savingsand to establish
efficiency targetsfor gas corporations. Thebill requires programsto be establishedo achievea
cumulaive doublingof statewide energy efficiencysavingsin electricand naturalgasend usesby
Januaryl, 2030.Thisbhill alsorequiresPOUs0 address transportation electrificationin the IRPs
adopted and submittedto the EnergyCommission.

B338integrated Resarce
Plan:Peak Demand(2017)

This bill requires the commissionand the governiry boards of local publicly owned electric
utilities to consider,as a part of the integrated resaurce plan process, the role of distributed
energyresourcesand other specifiedenergyrand efficiencyrelated tools, in helping to ensure
that each load servingentity or local publicly owned electric utility, as applicable meets energy
needsand reliability needs while reducing the need for new electicity generation and new
transmeisionin achievirg the state’senergy goalsat the leastcostto ratepayers.

SROLFULYHQ QQD M LWILMKHW

MID is currently assesing new planning software capableof modeling energy storage resources. The
current planning software is not capable of modeling the bi directional flows of energy storage

resources.
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Toaid in evaluationof potential energy storageresourcesMID plansto requestproject developes add
energystorageoptions to their project proposals. Thiswill allow MID to understandthe optionality of
the projects and can help screenprojectsthat are incompdible with energy storageat the initial stage
of the energy procurement proces.
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MID relies on a diverse, balancedpower resouce mix to meet custoner needs.This chapter presents
the utility’s plan for procuringrenewable energy to balancethe electricresourceportfolio to meet the
state’smandatesandthe utility’s reliability needs.

OnNoveanmber 12,2013, the MID Board of Diredors consideed and approvedthe RPSrocuremen Plan
in accodance with Section 3205a)(1) of the Enforcemen Procedure for the Renewable Patfolio

Standardfor Local Publicly Owred Utilities. As explainal in section 3.1, this IRP focuseson the

renewabk energyprocurementtarget to meet 50%o0f its electric retail saleswith renewableenergy by

2030,thoughthe utility is in the processof implementingthe recentlyadopted 60%by 2030renewable

energy procurementtarget. A future IRPfiling will incormporate the updated RPSrenewable energy
targetd’. MID projeds that under the 50% RPS by 2030 target, it is well positioned to meet its RPS
compliarce requirements for all complianceperiods and will not have incrementalRPShysicalneed

until at least2026.MID plansto meet its RPSequirementsthrough2025 by, applyirg previousvolumes
of excesgprocuremert (alsoknown asthe useof “banked” renewableenergy credits(*RECs")).

Thischapter lists the policies,assaimptions, and plansthat impact MID’s renewableresourceplanning
andshallbe considerel a frame of referenceto the renewalle procurenent plan.

536 7 D HWBA

SB350and SB100allow POUsto maintain discretion over the mix of resources(eligible renewable
energyand other) for purposesof ensuringresource adequacy and reliability, aswell asthe disaetion
associatd with the reasonableess of costs incurred by the POU for eligible renewable energy
resources. Thisverson of the IRP lays out MID’s plan to comply with the SB350RPStargets as a
percentaye of retail load asbelow:

33%by Decanber 31,2020;
40%by Decenber 31,2024,
45%by Decenber 31,2027,
50%by Deceanber 31,2030.

X X X X

Thetable below providesa brief summaryof the requirements through 2020:

(] Though ot usedin this sulmittal of this IRPSB 100,signedbyGovernor Brownn Septembe2018 updated thesdargets to44% byby
Decembei31, 2024,52% byby December312027, and 60%yby December31,2030.
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Table 5- 1: RPS Buckets

CamplianceYeal 12/31/2013 | 12/31/2016 12/31/2020

RP®%basa percent of

retail energysaks Average20% 25% 33%
Minimum portion of RPS
Patfolio | requiredto be either:
Content f 1) Physicallyithin CA, o o .
% Caegory or 2) adjacent or 3) 50% 65% 5%
< | (PCCL dynamicallyscheduled
@ into CA.
7]
@
§ No minimum | Nominimum | Nominimum
e | PCQ | FimedandShayed _ _ '
X or maximum | or maximum | or maximum
c
8 Tradable Renevable
g PCC3 | EnegyCredits("TRECS") 2504 15% 10%
O Maximum mpost6/1/2010
Grand fatheredcontract ) ) )
PCCO executed before 6/1/10. Countin Full | Countin Full | Courtin Full

Note: the uglated SB10RP&quirementsmaintain the 2020level of requiredPCL andPCC&lectic productsposthe 2020timefrane.
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MID’s RFS portfolio currently includes power purchasesfrom four wind generation projects;the Big
Horn | and Il Projectspurchasedthrough M Sk PublicPower Agency,and two wind projects procured
directly by MID: the Sar PointWind Project,and the HighWindsProject ThBigHorn | and Il projects
are located in Klickiet County, Washington; and the Starpoint and Highwinds projects are located
respectively in Shernan County,Oregon and Solano County, California. MIDi®newable energy mix
alsoincludes the New Hoganand Stone Drop small hydro projects, the Fiscalinibiomassfacility, the
RiponSohr EnergyPmject, and the McHenrySolar Farm. The District also obtainsa smallamount of
REC$&om the Westen AreaPowa Administraton for genemation from their smallhydroelectricunits.

In Septenber 2017 MID executedtwo 20 year power purchase agreements. MID will obtain the energy
output, capacity,and associatedenvironmentalattributes from two solarphotovoltaic projectsyet to be
construced: the Mustang Il Barbao and Blythe SolarlV projects. MID will purchasethe output from a
50 MW portion of the 150 MW Mustangll Progct, which will be locatedjust west of Lemoore,in Kings
County,California. Thi facility is expectedto reachcommercial operation by Decenber 31, 2020and is
beingdevelopedby Recurrent Enggy. MID will alsopurcha the output from a 62.5MW portion of the

(2 Thestatute callsout threedistinct compliane periods. Thdist complianceperod isbetweerl/1/11 12/31/13, the second ibetveen
1/1/14 42/31/16, and thethird isbetween 1/17 12/31/20.
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125 MW Blythe SolarlV Project,which will be locatednear Blythe,in Rverside Couwnty, Californa. This
facility is expectedto reach commercial operation by Dee@mber 1, 2020 and is being developed by
NextEraEnergy.In addition, pursuant to SB85%he state’selectric utilities mustacqure their load ratio
shareof capacityfrom biomassfacilities that burn woody biomassfrom high hazardfire zones.The law
wasenaded as an effort to reduce the risk of forest fires. Becausehe District’'sshare is too small to
procureefficiently (about 1%2MWSs), MID hasbeen workingwith a group of POU40 acquireits share of
the output through a joint solicitaion and procurement process.To date a 0.994 MW portion of the
total 1¥2MWshasbeen securedunder a 5 yea agreement. It is anticipated that the remainingportion
of about2MW will be obtainedin 2019.

MID hastakenstepsto minimizeits renewableenergyresource procurenent risksby.  (ifirst procuring
renewabk energyresourcesthat are locatedwithin the state of Californa, (ii) obtaining assurancethat
counter partieswill meet deliverability requirementsfor both energyand environmental attributes (and
“RECs”)and (iii) examining potential legislative impactswithin the regulatory framework in which MID
operates. MID has also ensured competitiveness of the purchasesmade to date by procuring its
resources through competitive bidding proceses.

Figureb 4, on the following page,presentsa snapshotof MID's procuredRPSesoures. 112017,20%o0f
the energy requiredto serveMID’s retail load was sourcedfrom eligible renewableenergyresaurces.
The gap between what is generaed and the RPStargetsin the third complianceperiod will be met
throughthe useof banked REC$RenewableErergy Credits).

Figure 5-1: MID's P rocured RP S Resources

36% 36% 36%36% 36% 35% 35%

32%
30% 30%

26%26% 26%
25%25% 24% 24% 2%

23%
20%
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SBX® allows for REGto be banked for up to 36 monthsfrom the date the correspnding energy was
generate. In addition, SBX2 allows for those contractsthat were approved by the governingboards of
electricutilities prior to Junel, 2010 to countin full aspart of the POU'sRPSFurthe, the adopted CEC
regulatian includesan allowancefor POUsthat took early action by allowing a carryover of the excess
generatbn measuredrom 2004through2010.

With the exceptionof tradable RESs that must be retired at the end of eachcompliance period, excess
RECghat are not used to meet a measurablegoal in a specific yearwill roll over to a future year and

offset the RECghat will be geneated in that future year. Again,those RECgyererated during that

future year will berolled overto another yearand soforth.

MID assumesthat the ability to bank in this fashion will remain asthe CECimplements regulations for
the state POUd0 enforce the requirementsof S8350and B100. BpankingexcessREC$rom existing
renewabk energy projects, MID can meet the RPStargets through most of 2025 without additional
resources, usingthe B350trajectory.

SHOQHZDBEHWIRMOKBEBWG 53BRFXBERIW 3ROLF\

TheMID Board of Directors origindly adoptedan RP$olicy through board resolution2003245to meet
the mandatesof the state’s RPSiill (SB1078).This policy set a target that 20%o0f the statewideenergy
mix be supplied by renewable resourcesby 2017. SB108 was supaseded by Bx12 which set a
renewabk energy target of 33% by 2020 for all Califonia utilities. The MID Board of Directors
subsequetly adopted an RPSrocurement plan through resolution 2013 87 to incorporate the state’s
33%RPSequiremens. SBRlwas supersedd by SB350which increasedthe RPSargetsto 50% by
2030

MAPV IRUUWKHU &BHIMLW LR Q
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AB 2514 required the state’s publicly owned utilities to open a proceeding to determine appropriate
energystoragetargets (if any)by March 1, 2012 andto adopt an energystorageprocurementtarget by
Octoberl, 2014. Theveralltarget isto be achievedin two parts;the first target is to be achieved by
Decembe 31,2016and the secord targetisto be achievedoy December31,2021.

MID has conductedan initial asessmentof different types of battery systems.Lithium lon battery
systemsare found to be the most applicableto MID’s sysem needs.Lithium lon battery systens may
reducelocal peakdemand and provide rampingsupportat eveningpeak;howeverthe costsof a battery
systemcurrently outweigh the benefits. The MID Board of Directors adopted a policy in 2014 that
energystoragetargets are not appropriate for the Districtin the nearterm, giventhe lackof reliability
andoperational drivers.
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AlthoughMID did not adopt mandatory energy storageprocurementtargets, MID plansto encaurage
developes or merchants to offer standalone energy storage systams or hybrid energy storage
componats in respanse to future RPSsolicitations. In previous solicitations, the proposalsoffered by
developes or merchants generallydid not provide the option to includean energystoragesystan with
renewabk projects. This option should provide more opportunities to analyzethe benefits of energy
storage.

7UDQVSREW B O/MHANWILRQ

The transportation sector accownts for nearly 40 percert of statewide GHGemissions.PQJs are
required to addressTransportaton Electrificaion in the IRPs adopted and submited to the Energy
Commissin pursuantto SB350. Energy Commissionstaff has developed a spreadsieet basedtool to
assistPQJs in estimating andreporting on the energyand emissionsimpact of light duty plugin electric
vehicle (LD PEV)deployment in their serviceterritories. In the CEQool, the statewide PEVcount is
estimated to reach 3 million vehicles by 2030. MID’s share of the statewide target is 0.16%,
approximately 5,000FEVsbhy 2030.MID incorporatesthe results of this EV forecastin its IRP.

(OHFWULFOIH RKIDU3URILOH

Accordirg to the Calfornia CleanVehicle Rebde Project(CCVRWwebsite, as of June2018,there were
628 rebates (0.32%of the state’sshare of 197298) paid out in the MID servicearea.MID relieson the
CCVRwebsite for higorical PEVstatistics. MID developsa unique hourly profile of PEVconsunption
basedon the profile developedby RockyMountain Institute in the 2016 article, “Electric Vehides As
Distributed EnergyResources”. The estimatedtypical PEVhourly charginy profile on a peaksummer day
in 2019islistedin Figure 5 2.

Figure 5-2: EV 24 Hour Deman d Profile
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Using the Energy Commission “Light_Duty Plug in_EV_Berg_and_Eission_Caldator_v_3 3, the
projectedMID PE\chargingdemand hasa growth rate of 17.7%for 2019 £030.A detailed projection of
demandin GWhislisted in Table5 2.

Table 5- 2: EV Annu al Ener gy Estimate (G Wh)

2019

2020

2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027

2028

2029

2030

2018
LTDEF 3.6

4.6

5.8 7 8.4 9.7| 11.2| 12.6| 14.1

156

17.1

18.6
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Pursuantto the Enegy Commissin Staff'scakulator, MID estimatesthat PEVchaiging demandhasa
relatively small impact to the MID’s emission profile. Emission growth and reduction from
transporation electrificationare estimated and reported on the Standadized IRPTables. Theestimated
impactto emissionds shownin below Figureb 8.

Figure 5-3: Pro jected MID Net EV Emissio n Impact
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==o0==Net Changén Emissions

Transpotation electrification alsoimpactssysem coinciden peak.Net peakdemard impact (increase)
from transportationelectrificationis estimatedasin Table5 8.

Fer™ZE

ot %os. L7 fo



% f-k—" 2§ "~ g

Table 5-3: EV Peak Coi ncident
Capacity (M W)

1in 2Peak|1in 10Peak

Year | Gonditions | Conditions
2019 0.6 0.6
2020 0.8 0.8
2021 1.0 1.0
2022 1.2 1.2
2023 1.5 1.4
2024 1.7 1.7
2025 1.9 1.9
2026 2.2 2.2
2027 2.4 2.4
2028 2.7 2.7
2029 2.9 2.9
2030 3.2 3.2

TDQVSRIRVOWHFFDWLURQ VO UIO-W XUH

MID s currently evaluating PEVcharging station installation standardsfor singlefamily dwellings,multi r
family dwellingsand workplaces Due to the low ownershippercentageof PEVin the area,MID hasno
definite infrastructure investmentplan or grid plan for EVchargingstations at this time. MID currently
doesnot havepublictransitor heavy duty vehicle electrificaion investirent plan.

7UDQVSRURMDD(OHIFAVDWIL RQMEIGYDEHWRPPAWLHYV

MID does not currently promote special rebate programs to sponsor PEV for disadvamaged
communties. MID residents are eligible for CVRP(CleanVehicle Rebag Project)rebatesif their gross
annualincomesare below the following thresholds:

. $150,®0 for singlefilers
. $204,®0 for headof householdfilers
. $300,®0 for joint filers

Lowincome consumes will beneft from large rebatesdependentupon the numbe of personsin the
househotl and the total income levelsfor the households  Thedevels are explaned on the CVRP
website: https://cleanvehiclerebaé.org/eng
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POUsare required to addressEnergy Demand and Net Peak Foreasts in the IRPsadopted and

submitted to the Enegy Commision pursuarn to SB350. MID is the sole load serving entity of the

greaterModestoarea(north of the TuolumneRver, Waterford and Salidh); and hasbeen servingloadin

the northern expansbn area, defined as “a 400 square mile area in Southern San JoaquinCounty,

Northern StanislausCounty, and Western Tuolumne Caunty”, often referred as “four ity area”

“including Ripon,Escéon, Oakdaleand Riverbak”, on a competitive bask, since1996 Additionall, MID

hasbeenthe soleload servingentity in the community of Mountain House since2001. MID is also a

non exclsive load serving entity for load migrated to the northern expansionarea, referred as

“Greenfeld load”, since 2007.TheMID in house 2018LongTermDemand and Enery Forecast{LTDEF)
for the MID regionand out of MID territory cities (OFT)servesasthe input for determiningthe POU'’s
resourceprocuremern needs.The chapterindudesdiscusion of the methodology,assumptiors, and

data used to createthe EnergyDemand and Peak ForecastsTheforecast horizonis from 2018through

2030.

MID’s Erergy Demard and PeakForecastsare basedon a set of ecorometric models describing the
hourlyload in the region asafunction of a number of weather variables(e.g., surfacetemperature solar
irradiance level),calendar variables (e.g.,day of week, holidays),and demographicvariables(e.g.,labor
force data). The LTDE utilizesregional demogiaphic data obtained from the U.S.Department of Labor.
Theweather data utilized in the LTDEFRs thirty yearsof historicalweather data provided by the Weather
Companyfor two weather stations. ThisLTDE alsoincorporates demand side forecast models,which
includeprojectionsfor customersolar, energyefficiencyand electricvehicle charging.

et %o stefet foetfe "t afo xas
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Figure 6-1: MID 1-i n-2 System Peak Dema nd Forecas t
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Asshown in Figure6 i, the 2018 LTDErojects a system1 in 2 non coincident peak demandgrowing
at an average annualrate of approximately0.4% from 2018 to 2030. Historically, peak demandannual
growth rate was0.8%from 2008 2017. Theslower growth rate from 2018 to 2030is mostly attributable

to aslower annualgrowth in demagraphicvariables.

Figure 6-2: MID 1-i n-10 Syste m Peak Dem and Foreca st
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! NoncoircidentPeak:MID regionalpeak usuallydoes not coincice with statewide peak.MID forecastsits own

peakdemand irrespectie of coinciderceto statewide demand.
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Asshownin Figure6 2, the 2018LTDERprojectsa systeml in 10 non coincidentpeakdemandgrowing
at anaverageannualrate of appraximately 0.3%from 2018to 2030.

Figure 6-3: MID Fo recasted En ergy Requi rement
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Asshown in Figure6 B, the 2018 LTDEprojects systemenergy growing at an average annualrate of
approximately 0.6%from 2018 2030. Historicaly, the annualenergygrowth rate was (0.2)%from 2008r
2017. The energy forecast grows at a quicke pace compared to Peek Demandmostly due to the
regionaleconomicrecovery post 2014 andits impactto energy consumpton.

[7'() OHWKRGRDORG SXWPEWLRQV

This chapter provides a high leve overview of the 2018 LTDEFThe assumptionsand methodology
discussedin this chapter depict MID’s current understanding of the region, the regulatiors and
technolagy developrents and their impactsto energyconsumption. Later chaptersin this IRPpresent a
compari®n of earlierlongterm energyforecass and the 2018 LTDEFThis chapterfocuseson the 2018
LTDEF.

ORGHOLW@PHZRUN

The 2018 LTDEHRs a linear regression model. The model accounts for the impacts of weather,
economcs, demogragicsand seasonaltrends. The 2018LTDEFalsoincorporatesdemand sideforecasts
includinghourly photovoltaic, energy efficiengy, and electric vehicleprojections. Impactsfrom existing
interruptible anddemand respon® programsto the energyand peakdermandforecad are not modelled
in the 2018 LTDEFThose resources are dispatthable and are insteadconsideredpart of MID’sresource
mix.

cF"%ostefet fedfe'"t Ao X a u
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The MID LTDERs comprised of load from two geographicregions:MID baseterritory and MID OFT.
Forecastdor both territories sharea similarmethodology.

TheLTDE modelbuilding processconsistsof four steps:

X X X X

Variableseledion
Econometricmodel building
Weatherscerario building
Modelresultsadjustments

ORGHOWUI.DEOHFWHRE

TheLTDE wasdevebped usinga combinationof the following variables. While eachof thesevariables

wasconsdered,the final modelwas basedonly on the most statisticallyrelevantvarigbles.

x WeatherVarables

(0]

O O O O

(0]

Surfae Temperatue

Solarlrradiance

Rainfdl (not usedin the final model)
Humiity (not used in the final model)
Laggd Temperatue (1 & hours)

24 Hour Temperatire MovingAverage

x EconomicandDemograplt Variables

0
0)
0]

LaborForceData
Inflation (not usedin the final model)
Popuktion (not used in the final model)

x CategoricalVaiables

(0]
0]
0]

Month
DayType (dayof week, holiday)
Hour

X Qoss rReferae Variables

(0]

O O 0O 0O o o o

Temperature and Hour

Temperature and Month

Laggd Temperatue andHour

Laggd Temperatue and Month

24 Hour Temperatire MovingAverageand Hour
24 Hour Temperatire MovingAverageand Month
Hourand DayType

Hourand Month
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Duringthe model building process historicalhourly demard, temperatue, economc and demogaphic
datafrom 1/1/2008 — 12/31/2017 were used.All variableswere tested and evaluatel. Only statigically
significarn variableswere selectedto build the econometricmodel.

Theinitial stageof building the forecastmodd wasto run a set of regressionsusing actual data from
previousyears.Thisis the “slidingsimulation” stage.All variableswere regressedwith actualvalues that
functioned as either independentvariablesor crossrelated variables(X variables).Year 2013to 2017
load functioned asthe dependentvariables(Y variables).Thesefive rolling test resultyears(20132017)
were projected using the actual data from the prior four years. By benchmarkimg the regresion’s
projected Y variableto the actualload of those years (2013 2017),the X variablesthat had material
impactto the resulting projectionswere identified. Anyimmaterial X variableswere excludedfrom the
model. For example,rainfall data was determined to be an immaterial variablein the econametric
model. After multiple sliding simuations and additional testing, a preliminary ecorometric model was
built with the materialvariables.

Duringthe 2nd stageof buildingthe econometic model, a seriesof rolling regressims were conducted
to determine the bed regressionperiod. After benchmarking the results of theserolling regressons to
the actud load, it wasdeterminedthat actualload wasbestrepresented(fit) by the econometricmodel
and its coefficients derived from the most recent four year period. Thisis consistentwith the intuition
that the current year's electricity consumptio pattern has most similarities to its adjacent historical
years.

Thetable belowdemanstratesthe testresultyear’'srelationship to its sliding regresson data.

Table 6- 1: Simulati on Years a nd Forecast Years
O MestResultYear Econometric Model Sinulation Yeas

X HistcricalRegresion Data | Year, | Yeag | Yeas | Yeay, | Yeak | Years | Year | Yeag | Yea,
Rayession | X X X X (@)
Regression X X X X O

Forecas Model | Reyression X X X X @)
Regression X X X X O
Reyression X X X X O

Thefinal econometricregressiormodel is then fitted and adjustedfor data abnormaities. Forexample,
this current version of the econometric model does not handle holidays very well. So, manual
adjustments on thosespecialoccasonswould help removesometime related forecag errors.

" HDWKEHHQDUWRIVMOGLQ

After deriving the final econometic regressiormodel, weather scenarie were usedto derivethe final
energy and peak load forecast. The weather scenariosused in the model are based on 25 years of

et %ostefet fotfe'”t . ofe X & W



% f-k—" 2§ "~ g

historicalweatherdata (1/1/199312/31/2017) Eachyear’'sobservedweather pattern is consideed an
individud weather scenario. For example, the historical weather data from 1997, including solar
irradiane, temperature, 24 hour moving average temperature and the other relevant weather
variablesjsreferredto asthe “1997 WeatherSenario” in the model.

Foreachforecastyea (20182030, those 25 historicalweather patterned scenarioswere pluggel into

the ecorometric regressionmodelto generateapproximatdy 525 setsof load forecasts for 2018 2030.
Theresuling load forecastswere then fitted and adjustedfor specialdays (holidays), combined with

demograhic growth, to derive each forecastyear’s final energy and peak demard projection. Each
year’sfinal energyforecastis determinedby the resultthat representsthe 50th percentile valueof that

year'sweather patterned modelresults.Eachyear's1 in 2 peakforecad is the 50th percentilevalue of

that years weather patterned peak model results, and each year's1 in 10 peakforecastis the 90th

percentik valueof that year'sweather patterned peakmodel results.

Tablel 2 usesJanuay 2018 asan exampleto show how the monthly energyforecast was derived. By
rankingthe forecastresultsfrom the 25 weather scenariosfrom higheg to lowest, it was determined
that a monthly energy value of 198,443 MWh representsthe 50th percentile result, which wasderived
from weather scenard 1998.

Table 6- 2: Ener gy Forecast Sa mple

Forecast
Forecast oo Wedher o gy PSO(MWh) Jaruary 201€ ForecastEnergy
Year Scemrio

(MWh) 202,000
2018 1 2014 19636 198445
2018 1 2002 1965961
2018 1 2015 197034
2018 1 1994 19711@® 201,000 $
2018 1 2016 19728%
2018 1 1998 197518
2018 1 2010 19754% :
2018 1 2000 197604 200,000
2018 1 2008 19774%B .
2018 1 2012 19801B
2018 1 1993 1981263 < $
2018 1 2004 1982871 £ 199,000 *
2018 1 1998 198443 4
2018 1 2005 198646 $
2018 1 2011 19876% 198,000 s
2018 1 2007 198788
2018 1 1996 198977 ;
2018 1 2006 19917% *
2018 1 2001 199274 197,000 4
2018 1 1997 199322
2018 1 1995 199609 *
2018 1 2002 200175 *
2018 1 2013 200338 196,000
2018 1 2017 20097C8
2018 1 2008 201058}

et %ostefet fotfe'”t . ofe X 8 X
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Due to day of the week impact and leap year influence, the sum of the individual 12 month 50th
percentike energyforecastresultsis slightly different than the 50th percentile result for the entire year.
It wasdeterminedthat the 12 rmath sumprovidesa more accurateresult than the singleannualfigure
giventhe inaccuraciesn the annual historicaldata from billing cyclechangesand loss factor calcuation
errors.

2XW RI 7WRWWL2)7RDG JRWH¥FBFHQDULR

OFT(Outof Territory)load represents a smallportion of the MID total demand.Dueto lackof historical
metereddata, the OF load forecast wasderived from 20092016end rd iear billing data for individual
citiesandtheir billed rate classes.

Historicaly, the northern expansbn area represents 6.0%% percent of MID’s total retail sales and
Mountain Houserepresents1.62%of MID’stotal retail sales Thisratio to the systemtotal load changes
overtime, but the differenceis consideredneglgibleandis not variedin thisforecast.

Greenfietl load is al® considera in the forecast at the same growth rate of the entire sysem. It
accountdfor approximately 2%of MIDretail load.

(FRORPLWEXPSWLRQW 'HBBDSKLFDDW

Duringthe variabletesting stage,severalecoromic and demographicvariableswere tested, including
population, employnent rate, unemploymern rate, seasnal employnent and regional population
growth. None of these variableswas determined to be a good fit to the linear econametric model. The
most significant varieble was determined to be the regional labor force data published by the U.S.
Departnent of Labor.Themonthly labor force data wasdistributed everly throughou the entire month
andthen addedto the econometic model. Becausea forecast of labor force data is not availabe, it is
assumedhat labor force will grow at a rate equal to the averagehistorical growth rate of the past 10
years.Thislaborforcedataisthen includedin the econometic modelasan indepencent variable.

S5SHWDLO 5®OHND VA&V S5HOV DIV 8RUHFDV

Theretail salesforecast is projected by assumig a fixed average transmissionlossin the system.After
considemg the impact of custoner solargeneaation, the averagelossfactor on the MID systemsince
2015 is 2.5%. The difference between the system total demand and retail sales is attributed to
transmigion anddistribution losses. Retailclassforecastsare derivedfrom historicalbilling ratios, which
are the ratios of historical billed demandin each retail classto the total retail load, and the set of
averagehistoricalbilling ratios was appliedto the 2018 LTEFretail forecastto derive eachclass’retalil
forecast respectively. The monthly and annual ratios vary, but overal eachretail classmaintains a
consisten ratio overtime.

et %o stefet foetfe "t afo xay
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The 2018 LTDEFincorporates the Californa Energy Commission electric vehicle forecas and
assumptbns, whichwere publishal in Decemter, 2017in the “Light Duty Plugin Eledric VehicleEnergy
and Emision Calculadr”. By the end of 2030, the projected electric vehicle (EV)contribution to MID
loadis projectedto be 19 GWhof energyconsunption, with an annualgrowth rate of 18%.

MID projects that regional custamer solar generation grows 4% each year and offsets 126 GWh of
systemenergy consunmption by the end of 2030. An hourly profile for customer solar generation was
appliedto all custorrer solarprojections. Theaggregatedgeneration of all the custamer solarprograms
is shapedby this hourly profile. The 8760 hourly profile is the averagegeneration profile derivedfrom
two MID customersohr sites,which were determinedto be representatve samplesof typicalcugomer
systems.The demandreduction from custoner solar programs coincicent to the MID systempeak is
estimated to rangefrom 2 to 10 MW during summer 2018. Thismodel will be updated as more meter
databemmesavailabek.

The 2018 LTDERncorporates the latest energy efficiency targets approved by the MID board This
forecastis consistentto MID’s 2017 spring EEforecastsubmitted to the CECMID developedan hourly
profile for energyefficiency programs, which is similarto the profiles publishedin the 2016 CE staff
report CEC2002017 007. Thishourly profile was usedto determinethe net hourly consumption.

JRUHFDVVDBBHRYV

The 2018 LTDEHRNcomorates multiple weather scenariosto eachyear’s forecast. Instead of providing
one forecast value for each time interval, MID models weather scerarios and provides a range of
forecastresultscoverig historicalextremeweather conditions.

Macroemnomic and demographt changesare also significant drivers of MID regional load. Several
macroeonomicand demographicvariableswere studiedfor significancehowever,only the labor force
variablewasdetermined to be significant enough to be includedin the forecastmodel. Thisvariale is a
composit of manydriversand can alsobe a dependentvariable to other economicand demogaphic
variables.The econamic downturn in 2009 created a signifcant impactto MID electicity demard and
also created so much volatility in the economic variebles, such as inflation, GDP growth and
employnent, that their significane to the load forecastwasreduced.Due to their reducedsignifcance,
thesevariableswere not includedin this forecast.

I1HW 'HPD®WRILOH

MID’s summer and winter net demand profiles have unique characterstics. Situaed in the heart of
Californias central valley, MID’s net demand is primarily driven by heating, air conditioning, and
seasonahgriculturalloads. Thesefactors alsodrive a largedifferencebetweenwinter peakdemard and
summerpeakdemard. MID’swinter and sumner net peakhour is coincident to the winter and summer
grosspedak hour, respectively.

et %o stefet foetfe "t afo X2z



% f-k—" 2§ "~ g

6XPPHU 1HH¥P DQGWILOH

MID’s summer net demand is largely driven by weather dependent residential load and seasonal
agricultual load. It is commonfor MID to have dayswhen the daily peak demand doublesthe daily
minimum Dueto the volatility of the summerdemand,MID hasto maintain flexible energysupgdiesto
maintainreliability.

Summe r Profile ch _anges

Similarto many utilities in Califonia, MID is experiencingsummer load profile changes.In a summer
demand profile study from MID’s 2018 Longterm Demard and Energy Forecast,a potential pattern
changebetween 2019s summerdemand profile and 2030’ssummerdemand profile wasnoticed.

Figure 6-4: Forecas t Avera ge Summer De mand
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Twentyfive load scerario simulations were conducted in the study. From the results of these 25 load
scenarios it was concluded that the summer peak might shift to the later evenirg in the observed
planninghorizon. The probability of the peakoccurringat each hourly interval is cakulated by dividing
the total count of pesk occurringin eachhourly intervalin all 25 scenaios by the total occurrerces of
dailypeak eventsin Juy and Augus. Forexamge, the total count of daily peakshappeningin 2019in HE
(hourending) 17 in the 25 load scenariosis 140, andtotal count of daily peakeventsin Julyand August
is 1,550(25scenarios62 days),so the HE17 probability of peakoccurenceis 9.0%.Theresultsof the
studyareexplainedin Figure6 b.
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Figure 6-5: Summe r Peak Hou r Probabilit y of Occurr ence
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In 2020 there is a 91.5% probabiity that the peak would occur between HE17 and HE18 and 7.3%
probabilty in HE19. In 2030,the probability the peakwould occurbetween HE17 and HE18 reducesto
85.4%and increasego 14.3%in HE19.

: LOWHU' HPWQ G BIURH

MID’s winter demard profile remains relativity flat throughout all hours. Unlike summer demand,
seasonaloadsare not active during the winter months leading to a lower baseload. The majority of
volatility in the winter pattern is contributed by change from lighting loads from residental and
commerdal customes; and a smaller amount is contributed by changes of electric heatingload. The
shift of peak hoursis not observedn the winter load pattern accordingto the load seenario study.
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Figure 6-6: Forecas t Avera ge Winter Dem and
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MID currently consicers three Distributed Erergy Resoures (DER’sprogramswhen forecasting net
demand;behindthe meter solar,electric vehicks,and energy efficiency.In additionto theseprograms,
MID managesa demand responseprogram;howeverthis programis considereda supply sideresaurce.

'(5vV ,PSDV/WR 1HW 3HD

TheDERpeakshavingcontribution coincidentto the forecaged net sysem peakis esimatedto be 23.5
MW in 2019 in HE18. By 2030 DERsare expeded to shavean additional 10.4 MW coincidentalto the
systempeak hour for atotal of 33.9 MW peakreduction.

The DERpeak shavirg contribution variesduring the day and has different impactsto the net system

demandin different hourly intervas. Theobserved maximum contribution of DERSs expectedto occur

during HE 12. The DB~ peakshavng contribution at HE12 in 2019is egimated to be 60MW. By 2030,

the DERpeakshavingcontributionis estimatedto growto 91 MW at HE12. Thelargest growth in DERs
is expeced to come from behindthe meter solar resources, with energy efficiencybeing the secondr
largestcontributor.
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Figure 6-7: DER Im pacts

(OHFWHKEFOHSWDERY WRHBIMW

MID’sElectric Vehicledemandcoincidentto sysem peakis expectedto be 0.6MWin 2019at HE18. This
demandis expectedto increaseto 3.2 MW in 2030 at HE18.

Table6 B showsthe forecastedpeak coincidentdemandthrough2030.

Table 6- 3: Electric Vehicle Pea k Coinciden t Demand

1 %osfefet fefferE afe

2019 | 2020| 2021 | 2022| 2023 | 202 | 2025| 2026 | 2027| 2028 | 2029 | 2030
EVPeak
Coincicent 06 | 08| 10| 12| 14 | 17 | 19 | 22 | 24 | 27 | 29 | 3.2
Demard (MW)
xe st
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EnergyEficiency’s(EB peakshavig contribution coincidert to net systan peakis edimatedto be 21.1
MW in 2019. By 203Q the figure is expectedto grow to 28 MW. Themaximum demand reduction from
energyefficiencyis forecastto occur at HE15, whichis before the expected net sysdem peakdemand.
TheEEdemandredudion at HE15is estimatedto be 23.1MW in 2019and 31.2MW in 2030.

Table6 # showsthe forecastedpeak coincidentEEcapacity.

Table 6- 4: Energy Efficiency P eak Coincid ent Deman d Reduction ®
2019 | 2020 | 2021 | 2022| 2023 | 2@4 | 2025| 2026 | 2027| 2028 | 2029 | 2030

AAERPeak
Coincicent
Demard
Reducton (MW)
EEPeak
Coincident
Demard
Reducton (MW)

00, 00|00| 0O|] 0OO| OO | 0O)|] 00| 00| 00| 00|00

211 | 22.0| 229 | 23.7| 246 | 254 | 26.1 | 26.7 | 27.2 | 27.5| 278 | 28.0

YHKLEXS WHWHODAR TV FIWSWR 11N 3H

Behindthe meter solar peak shaving contribution coincdent to the net system peak for 2019 is
estimated at 1.7 MW. By 2030this figure is expectedto grow to 2.6 MW. Behindthe meter solarhasa
smallimpact on MID’s net peak demand. The maximum output from behindthe meter solar occurs
duringthe middle of the day (HE12), with an estimated maximum output of 37.9MW in 2019and 58.3
MW by 2030. Asfigure 6 7 illustrates, this output declinesdramaticallyby hour ending 18.

Table 6- 5: Behind-t he-Meter S olar Peak C oincident C apacit y

2019 | 2020| 2021 | 2022| 2023 | 202 | 2025| 2026 | 2027| 2028 | 2029 | 2030
SolarPeak
Coincicent 17 | 18 | 19| 19| 20| 21 | 22| 23 | 23| 24 | 25 | 26
Capaciy (MW)

'"HPDQGHVSRODOK ., QWHSWIUKXO HWBB N

MID operates a demand respon® and interruptible program with a total capaciy of 28 MW. The
demandresponse(DR) programis a one way pagingsystem with load controller receivers (LCRsthat
temporaiily interrupts the operation of enrolled customer’sair conditioning units. This programis called
Shavethe EnergyPeak (STEP)The program currently has an estimated enrolled capacity of 30 MW,
althoughSTERs typically dispatched by interrupting one third of the enrolled devices at a time in order
to achiewe a continuous demandreduction of 10 MW. The STERrogram can be dispatchedby MID

2l No demand reductionestimatefor AAEHSs included sincethe nature of thosefuture measues s not yet known.
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systemoperators when needed.Due to its dispatch ability the STERprogram is considereda supply
resourceand is not includedin the loadforecas.

In addition to the STIP program,MID alsohasa commerciaiinterruptible programwith a capacityof
about 18 MW. MID can callon enrolled customrers to reducethe demandthey’ve committed to the
programwhenneede. It isalsoconsidereda supply sideresource.
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Inthe IRP processijt isimportant to build a supply portfolio that satisfiescompliancerequiremens, and
operatesreliably and economicdly. This chepter discusse how MID plans a feasible portfolio and
examineghe econonicsof the portfolio.

3BRUWIRODR1BQD

MID conducts produdion cost simulations to validate the operational feasibility and performance of
different portfolios. Productioncost simulationis usedto dispatchgeneition resoures at the least cost
to meet the demard and ancillay service requirements of the sysem on an hourly basis, while
satisfyingall the genaator operational constrants, transmision constraits, and other systemreliability
requirements. Theproduction costsimulationmodel, which considersdetailedgenerdor characteistics,
ramping capabilitiesand balancirg load on an hourly bass, is a good tool to assess the operaional
feasibility of resourceportfolios in a power sysem.

Figure 7-1: Portfoli o Plannin g
Initial SupplyPortfolio

| Optimization Model |

Feasibleand L eastCog Portfolio
Doesthe cost optimizedmodel satisfyall
operationd/transmissionconstraints?

Reliable Portfolio
Doesthe portfolio satisfythe capacity
reserve marginrequirements?

Camnpliant Portfolio
Doesthe portfolio satisfyall compliance

targets?

RiskGontrolled Portfolio
Doesthe portfolio complywith MID’s
RiskPolicy?

Corforming Portfolio
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Prosym
MID uses Prosym,a commercial software program with a mixed integer programming optimization

engine,to perform production cost simulatiore and mimic the commitment and dispatch of available
generatbn resourcesto meet demand and reserve requirements at the least cost, subgct to
transmigion and individual geneation resouce constrairts. MID’s Prosym model is a zonal model
basedon the network configuratian of the MID system.

Rand R3udio

MID usesR, a progranming languege and software environment for statisticalcomputing and graphics,
to devebp the 2018 Longterm Demand and Energyforecast. This is completed with addiional
assistane from RStudb, an open sourceintegrated development environment for R.

Table 7- 1: Portfolio  Plannin g Tools

Name Version Model
Production Cost
PROSM VentexMULTSYMVS.1.00 Optimization
RStudioTeam(2016).RStulio: Integrated Developnent for R. | Demandand Peak
RStudio RStudio,Inc.,Boston,MA (1.0.143) Forecast
RVersion3.40 (2017 r04 13

OSXW $WP\BXWLRQYV

MID’s 2019 IRPutilized the planning scenariothat conformsgreenhousegasemissia reductiontargets
aswell asenergyandother policygoalsoutlined in SB350.

Table7 2 belowshows a summaryof MID’sIRPPlanningAsaimptions.

T T fesco b [ofl—ef—<" yeet
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Table 7- 2: Input As sumptions of MID’s IR P Analysis

Input

Planring Assumpions

DemandForecast

MID’s2018LongTerm Demandand Energy-orecast

PlanningReserve

Plannngreservemarginis calalatedat 15%60f the 1 in A0forecastal
peakdemand

NaturalGasPrices

Natural gaspricesare derivedfrom ICEorward price curves;price
increasesbeyondthe price curve rangeare basedon the ElAoutlook
forecast.

GH®Pries

CEC’'®reliminary2017IEPRCabon PriceProjections

COZEmssionRates

Gasfired andImport resources basedon California Air Resource Board
(CAB) 2016publishedemissia rates.

Powe pricesare derivedfrom ICEorward price curves;priceincreaes

PowerPrices :
beyaond the price curve rangeare basedon the ElAoutlook forecast.
. Averagye hydroconditionsare assumedMID's shareof generationfrom
H dit . .
ydroQonditions the Don PedroPlant is estimated to be 175GWNh annually.
RPSorffolio MID’sexistingportfolio, plusfuture resouresare expected to achieve

50%RP Sby 2030

SURGXFWRR® ORGHO

MID esteblished its energy suppl planning portfolio based on three major supgdies: utility owned
generaton, renewabek portfolio (in state and out of state),and marketpurchasesMID's production cost
modelis a simulatedplanningmodel that mimicsrealworld “production”.

MID builds the production costmodel for its utility owned generation portfolio accoding to the physical
characteisticsandhistoricaloperaing patternsof eachplant.

The renewable and market portfolio represents procurement from the “market place”. Those
procurements are either bilaterd contracts that have a negotiated pricing schene or short term
purchasea either through financialhedgesor very shortterm energytransactions.

Thegoalof establishing a closeto real world portfolio isto simulate the dispatchof all resourcesunder
constrairts andfind the optimal production cost for the portfolio. Belowis MID’sportfolio optimization
processand aflow chart that illustratesMID’sprocess.

‘"_A‘Zéfoo(o%'s f~ofz_.f_(‘
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Figure 7-2: Product ion Cost M odel Proces s
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6FHQDULB &HOVILWIMVWLQ

IRPConfirmng Case

Due to the limitations of the current planning tools, MID’s current portfolio optimization processis
basedon a deterministic simulation model and doesnot include stochastic scenari® in the simuation

process.

MID upd ated its “ManagedLoad”” forecastmodelin 2018and hasthe capabilityof providingweather
sensitiveload and peak demandforecaststo its production cost modd. ThisIRPanalysisis based on
MID’s2018 LongTem Demandand EnergyForecast(2018LTDEFmedian forecastresult.

&DSDFLWWXSEHHPHOYPWOXDWLRQ

MID’sPRM (planningreservemargn) is set at 15%with some adjustment for certainresourcessuch as
hydro resourcesand firm import energy. Thesum of the probability edjusted 1 in 10 peakdemard and

the PRMis MID’scapaity requirement.

™M MIDhas beenservirg loadin the northern exparsion area,defined as“a 400 squaremile area in Southen San
JoaquinCounty, Northem Stanislaugounty, and Western Tuolurme County”,often referred as “four rcityarea”
“includingRipon,Escalo, Oakdaleand Riverbank” at a competitive basis sincel1996.Additionally, MID hasbeen
the soleload servingentity in the city of Mountain Housesince2001. MIDis also the non rexalsiveload sening
entity for load migratedto the northem expansiorarea, referred as “Greenfieldload”, since2007. MID’s

“ManagedLoad”is the sum of abovementionedsewicedload.

7 P feeco %l fofZ—f—<"
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By evalwting the initial supply stack derived from the production cost model against the capacity
requirement, MID cdculates the capacity shortage and adjusts the supply stack until the capacity
requirements are met. Oncethe adjustment processis complete the production cog modelis used to
checkthe feasibilityof the adjustad supplystad. If the new supply stackpasseghe feasibilitycheck, the
supply stack would meet the feasible, ecoromic and reliable requirements. This is the “Reliable
Portfolio” in the evalwation proces, andis shown in Figure7 B. More detailedinformation isincluded in
the StandrdizedTabes.

Figure 7-3: Capacit y Requirem ent
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MID’sreliable portfolio meetsenergy and capadty requirements. It is also a feasibleand economic
portfolio derivedby least costproduction costsimulation. MID considerghis portfolio anoptimal
portfolio that satisfiesoperationalconstraints,economicconstraintsand reliability requirements.Fgure
7 drisa snapshotof this optimal portfolio. Detaied supplystackinformation islistedin the energy
balancetable. Table7 3 and Table7 & providean overviewof MID’scurrent supplystack.

N Z L feeco % [fof L—f—<" yaew
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Figure 7-4: Energy Requireme nt& Supply
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Table 7- 3: Utility O wned Gene ration

Max Max
Caacity r | Capacity r
Service Summer Winter
Generdion Units | StartYear PlantTyfe Frel (MW) (MW)

DonPeco FrancisType
STEP 1984 DR N/ A 10 0
Interruptible r DR N/ A 18 0

”’—A‘Zéf'.<.%t f~0f2—ﬁf—(‘ yeX
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Table 7- 4: Power P urchase A gr eements

Contract/Resaurce

Contract
Capacity
(MW)

FuelType

Start Date
2005

EndDate

Market Power Purctases 125 Purchas: 20192021 r

SB858Biomass* 0.6 Biomass 2019 12/31/2023

Loyaltan 1 Biomass 5/1/2018 5/1/2023
*Not yet procured

&RPSOLDOPIFOILGDWLRAQ

After gererating an optimal portfolio, MID conducts a compliancevalidation processto verify that this
portfolio meets all compliancerequirements. This step validates the main compliance goalsand may

involvemultiple iterationsof portfolio changesuntil all requirementsare met.

*+* 7TDIHWRPSOLDPQF

Meeting the GHGreduction targetis one of MID's compliarce goals.Thanksto the divestureof the San
Juancoalplant, MIDis in positionto meetthe GHGreduction target. Below is a graph that showsMID’s
GHGarget comparedto the forecasted emissimsoverthe IRP planninghorizon.

7 P feeco %l fofZ—f—<"
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Figure 7-5: GHG Portfolio Com pliance
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Meeting RPScompliance goalsis also one of MID’sIRPgods. Asdiscused in chapter 5 of this IRP, by
bankingexcessRECdrom existingrenewableenergy projects, MID can meet the RPS targets through
mostof 2025 usingthe SB35Qrajectory without addingnew resourcesMID includesgenericrenewable
resources in its planning processin order to accountfor the future procurementof eligible projects.
Thesegenericresoures are replacd with specfied projectsasthey are procured.

Figure7 6 showanillustrative depiction of MID’s current RFScompliancetrajectory.

Figure 7-6: RPS Tr aj ector y
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SLVN &KHKFNL

To minimize exposureto marketvolatility, MID establisheda risk policy for energyprocurement.MID’s
RiskManagementPolcy implemerts a Valueat Risk(VaR)imit and position limits. The VaRis a financial
limit expressedin dollar amountand the position limits are energypostion limits expressedin hedged
percentage or “covered” volume. Thisrisk policy outlinesthe position limits that apply to energy and
gasproaurement. Thisstepincludes checkingplanned procurementresulks againstthe risk managment
policy,whichisincluded in the appendix of this IRP.

&ROIRLY &DVH

Afinal conforming portfolio is gererated after validatingits feasibility,economics,reliability, compiance
and risk. Thisconforming plan is the basisfor this IRP.All current projections show complian@ with
stategods.

2 feecs fofZ—af-c yeed
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8. 2YWYLHZ R1 YDEWYV

MID provides local electrical service to an area of approximately 568 square milesin portions of San
Joaquin,anislausand Tuolumnecounties.MID is the exclusive provider of electric serviceswithin its
traditional servicearea of approximately 160 square milesand within the Mountain HouseConmmunity
ServiceDistrictin SanJbaquinCouwnty, which coversapproximately 8 square miles.MID mayalsoprovide
serviceto customersin a 400 rsgare mile joint electric distribution service area where MID may
competewith PG&E.

Everyyear, MID performs an evaluation and study of the electric transmissionsystem, to as®ssits
compliarce with NERYWECCStardardsandto evaluateits generalreliahility and operationalflexibility.

7UDQVPLQVDRG 'LEWWLRYBPY

Thissectbn providesan overviewof MID’stransmissionand distribution assets Eachyear MID updates
its five year plan.  Thiéve yearplan providesa systemassesmentfor the next five calendaryears with
the focus being primarily on sysem peak values. The five year plan includesanalysis for both the
transmigion system(69 kV—230KkV) anddistribution systan (6.9kV—21kV).

X ON 7UDIQWLRQ HAVW

MID, together with other northern Californiacitiesand utilities,is a member of a Calforniajoint powers
agencyknown asthe Transmissin Agencyof Northern Calfornia (“TANC”). TANCtogether with The
City of Redding, Weskrn AreaPower Administation (“WAPA”), two  wr districtsand PG&Eown the
CaliforniaOregonTransmissionProject (“COTPY), a 339 rmildong, 1L600MW, 500kV transmissiomroject
between southern Oregon and central Califonia. The southern physica terminus of the COTHs near
PG&E'JeslaSubstatbn. TheCOTRs connectal to Western’s Tracyand Qlinda Substdions.

PG&BprovidesTANGand certainof its membeis with 300MW of firm, bi directionaltransmissiorservice
on its transmissiorsystem from its Midway Sulstation near Buttonwillow, California(the “TeslaMidway
Service"}to thosemembersunderalong term agreementknown asthe South of Tesh PrinciplesMID’s
share of TeslaMidway Serviceis 102MW. Table 84 IistMID’s transmissionrights on those bulk
transmision systemsMID expecs little change to those transmissiorrightsin the next 5 to 10 years.
Figure8 d depictshow MID is conrectedto the bulk transmissionsystem.

Table 8- 1: Transmi ssion Ri ghts on Bulk S ystem

MID TramsnissionRights | Pths Direction Cpacity (MW) |Fimness| Notes

MID COTRightswill stepdown to 311MW by end of
COTP Catain Jacko Tracy|Southbound 320 Fim 2024,and 286 MW by end of 2039
SOT Westleyto Midway |Southbound 102 Fim

MID COTRightswill stepdown to 305MW by end of
COTP Tracyto CaptainJack|Northbound 314 Fim 2024,and 280 MW by end of 2039
SOT Midwayto Westley [Northbound 102 Fim

Zt...=Ac. .>e—TFe zZ&es
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Figure 8-1: Balanci ng Authorit y of Northe rn Californ
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MID’sBuk ElectricSysem (BES)ransmissiorfacilitiesare $ited below:

WestleyTransnissionStaton —230kV TransmissiorStationjointly ownedwith TID
Rosemore— 230 kV TrangnissionSubsation

Parker—230kV Transmisgin Substatim

Sandiford— 115 kV TransnissionSubsttion

Santa Cruz— 115kV TrangnissionSubséation

Jaus—115kV Transmissin Substation

o0k wNPE

'LVWULE X WMRHP

MID’s distribution system consiss of over 1,000 miles of distribution lines and 35 distribution
substations overa 160 squaremile territory.  Tdatraditional 12 kV distribution systemcurrentlyincludes
all of Madesto and surrounding communities (Empire, Waterford, and Salida). laddition, MID also
servesportions of the cities of Riverbankat 12 kV and Ripon, Escalonand Oakdaleat 17 kV.  Fther,
MID alsoservesthe community of Mountain Houseat 21 kV. TheMID traditional distribution service
territory is divided into six (6) planning areaswith two (2) additional areasfor the Four Cities and
Mountain House. Thplanningareasare defined by electricboundarieswhichlimit load transfers. The
substations within each designatel areaare adjacentto each other. His meansthat eachsubgation
hasthe ability to backup the othersdefinedin the area.

Figure 8-2: MID Ele ctric Servic e Are a

Zt...=Ac. .>e—TFe zeu
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MID’s most recent transmissionassessmentdemonstrates that MID’s transmissbn systemiis fully
compliart with the NERC/WECGiandards.

The assassmentidentifies three areasof the system where improvements should be made, as follows
(listedin order of priority):

. 230 and 115kV RelayProtection Coordnation Study

. LaphamClauss9 kV LineRating Upgrade

. ReplaceThree230kV Circut Breakersat the Westley Station

. Cevelop30 Minute EmergencyRatinggor 115kVImport Lines7 & 8

MID performs a geneal evaluatian of its transmissionsystan to determine that it will be ableto meet
the forecasted custamer loadsin a fully reliable and operationally flexible manne.  Althoughese
studies demonstrated the capabiity of the MID transmision systemto meet customer needs and
NERC/\ECCrequirements, the studiesalsoidentified someareaswhere improvements in transmission
reliability and operational flexibility couldbe made, asfollows (listedin order of priority):

Table 8- 2: MID Proposed Tran smission Im provement s

Recommended(Al)and In Progress(A2) Projects:
Al Install2 PMUs(PhasoMeasuremenm Units)at Paker and Standiford) 2019
A2 Move Stardiford 12 kV Capacitorsto the 69 kV Bus (planned,but onhold,and  2018/2019
projectmay be cancelld pendingoutcomeof summer of 2018 evaluation)

A3 UpgradeSandiford 8ylanand 12" Sreet SantaRosa69kV Linesper 2017 2018
LiDARStudy
A4 LaphamChus69kV Line Upgrade(CT Ratio,EMY SCAD/Acalng) 2018
Potential Projectsfor Consideraion (B):
B1 LaphamC@hus69kVLine Upgrade 2020
B2 LaddKierran andKierran Standifod 69 kV LineUpgrades 2020
B3 Alternative to Recondugtoring: Useof SpeciaProtection Sysems 2020
B4 8" Street,Rosemoreand WoodlandStationUpgrades 2021
B5 Enslentincoln 69kVLire Upgrade 2021
B6 StandifordSylvarand Enslen kincoln69kV LineUpgrades 2022
B7 Enslenwoodland69kV LinesUpgrale Futire
Potential ProjectsContingent on Negotiations (C):
Cl Upgradethe Rosemore8™ Street69 kV Line(with Additionof Oregon Futire
Station)
C2 Secondsaurcefor the Oakdale(Hersey)Areaload Futue
C3 AutomateSwitchingof the ExistingBackup115kV Feederto the Oakdale Futire
Area
C4 RedundanProtectionSystemfor the StandifordWarnerville115kV Intertie Future
Lines

Zt...=Ac. .>e—TFe zev
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MID’s transmissionsystem meets all the NERC standardsfor all norma contingencés. Howerethe
most stressedpointsin the MID transmissiorsystem are the Standiford115/69 kV intertie transformers
under certain N L d contingencies. Faxampeg, slightoverloadsoccuron thesetransformersfor the
simultareous N i 4 loss of a Rogemore 230/69 kV transformer and a HHWP (Hetch Hetchy Water &
Power) 230/115 kV intertie trandformer at Warnerville station, without system adjustments (e.g. ,
increasim systemgereration levek).

MID alsoseeslimits imposedon imports during certainBESBulkElectricSystemN 2 contingences due
to transmissionline rating limits on the MID 69 kV transmis$on systemwith all MID elementsin service.
In addition, MID hashigh loadinglevelson some 69 kV lines near the Rpon and Woodland generation
plantsduring highgeneration output, whencertain N d contingenciesoccur.

MID also has some limitations on import flows from HHWP due to line ratingson the HHWP115 kV
intertie linesthat run from the MID Standifod station to the HHWPWarnerville station, and some
potential outagecasadingfor a delayedclearirg fault on those samelines due to the existenceof some
non redundantprotection systemelements.

However the MID system hasvery large readive margins,which helps to maintan critically damped
systemdynamic stablity during all N @ faults, and for most extreme faulted condtions.  This also
evidencel by the study work done in support of compliarce with the NERCCIPO14 standard,which
demonstated that the MID systan could sustan a catastrghic 3 phase 20 cyclefault on the MID/TID
230kV BESWestleystation, with delayedclearing from the remote ends of all the connectedBESines,
without causinginstability, uncontrolled separaion, or cascalingwithin the interconrection.

'LVWUL E % WM IROVEWH

MID’sdistribution planning follows a similar, proactiveapproach.Multiple capitalprojectsare scheduled
everyyear. Theseprojectsinclude constructirg new substtions, reconductoring undergroundfeeder
getaways and protective relay replacements ghort list of some of the major capital projects
schedulel from 2018 2023are:

. OregonSubsttion (akaSanta Cruz2) (2018/20192020)
. Rebuild Reirway Substatim  (2020/2021)

. Qaribel2nd Transformer (2021)

. Substation TransformerReplacements (2021)

. Langworth Sibstation  (2022)

. Silida Substaton (2022)

. Beard Substaion (2023)

MID distribution network reliability indicesshow that MID’s distribution network has not experenced
material stress causel by DERsMID gathers data on all outages,and usesthis data to cakulate
reliability indices(statistics). Theurrent statistics showthat the top 5 outage causs are not directly

Zt...=Ac. .>e—TFe zaew
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correlated to DERsThe analysisof SAIDH shows a reduction in the average duration of outages that
resultin serviceinterruptions.

*ULG ,PSRIFMRDG RAWK DOMRBZDEONRBXUFHYV

Amongthe 8 MID digtribution areas, two arees are expectal to experience the largest load growth for
the next five years. Expected commercial and industrial load additions in one of these areas and
expectedresidentialload additionsin the other contribute mostto the projectedload growth.

While MID’s distribution system has not experienced material adverse impacts from DERs,MID
continuesto monitor its systemfor impactsand necessarypgrades.

[ SAIDIsthe systemaverageinterruption durationindex. Thisis the amountof time the average customerwas
out of power in ayear.Thisis calculaed by takingall of the custamer outageminutesanddividing by the total
numberof customers

Zt...=Ac. .>e—TFe za&eX
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9. 2YMWYLHZOR! )DFWYV

Approximately 359" of MID electric servicearea residentslive within disadvantagedcommunities.

WUULHUQY WNRW,.PHD WO BWU(IILFLHQF\

Studieshave shownthat the typical low income householdin the United Statessperds upward of 15to
20 percent of their total monthly income on energy costs.  Thixpense often competes with other
necessitks suchasgroceries,utilities, education, andhealth care.

Cashflow concernsand a lack of availablecredt are major barriersthat limit the ability of low income
customesto investin energyefficiency. Most energyefficiencyretrofits require avaibble cashor credit
upfront. Low income householdsthat own their home find it challenging to come up with the short r
term cad investmenteventhoughthere islikely along term return. L incomehouseholdsthat rent
have limited incentive to make improvementsto dwellingsthat are not their own. Also,low income
househotlstend to have lessavaibble credit for purchasesincludingthose that reduce their utility bills.

Most low income householdsare renters.  Wather it be a multifamily or singlefamily dwelling, most
energyefficiencyimprovementsdepend on the willingnessof the landlord to makethe investmens. In
the MID service territory, the affordable home inventory is very low and even most affordable
multifamily residence have a long waiting list. ~ Thminimal supply of affordable housingand high
customer demand does not provide any incentives for the landlord to make energy efficiency
improvements.

YW UULHUQY WARW,P HD WUD Q WEIRW L R QU (OIHFD WL R Q

Accordirg to the Calibrnia CleanVehicle Rebde Projectwebsite, there were 887 approved EVrebates
within the MID servie territory asof Sep12", 2018;lessthan 0.1 percert of the statetotal. MID expects
its servie territory will experiencdow transpotation electrification penetration for the next5 yeas.

Oneof the main reasons for low EV penetration is that the Modesto area experierces a high poverty
rate. Apoximately18%of the populationin Modesto,CAlive below the poverty line, whichis higher
than the national average of 14%?. Another factor is the higher percentage of renters living in the
Modestoarea.Low risome singlefamily houséholds are relatively evenly divided between renters and
owners, while the majority of multifamily householdsare renters. Only about a third of low income
homes are owned compared to more than half of all homes. The higher percentge of low income

M Thenumber of resicentsin disadiantagedcommunitieswithin MID’sserviceterritory wascalcubted
by summingthe number of residerts livingwithin the disadwantageareasdefinedby CalEPA
methoddogy(adistedin https://o ehha.ca.gowalenviroscren/report/calenviroscre@ rersion20)and
then divided by total residentsin the censudracts servicedby the Distrid..

(2] https://datausa.io/piofile/geo/modesto ca/
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population and the higher percentage of renters both lead to lower investmentin electric vehicks and
chargingfacilities. e income families are more likely to be constraired by their incometo afford an
electricvehicle; and few renters have the leaserightsto approve the installation of chargingstations or
updatingthe infrastructure of the home.

Housingownership rates appear to have a strong correlation with BV chargingfacility invesiment.
Accordiry to ElectricVehicle Chargng StationLocationswebsite®), current chargingstation locations are
closeto areaswhere singlefamily homesmakeup a higherpercentageof all dwellings

(QHY (INUWHQF\ LODGYDQM/ RRPP X Q@IHYV

&$5(6 3UBDP

MID offers a discowted rate for qualifying low income customers. The MID CARES(Conmunity
Alternative Ratefor Hectric Servie) programreducesthe fixed monthly chargefrom $20.00to $8.00
andapplies a 23%discount on the first 850kWhusedeachmonth for a period of up to three years or as
longasthe householdqualifies.

In 20179,728accouris were enrolled in this program(monthly average)andreceive rate discounts of
approximately $3,377100 resulting in an average monthly discountof about $28.9 per accour. This
programcomprisesa substantialportion of MID's annualpublic benefitsfundingallocation.

: HD WK H WRQD3WLRP

MID’s Weatherization Programprovides enemy efficient measuresto rental or owner occupiel low r
income customer homes. The work may include replacement of broken windows, refrigerator,
microwave, swampcoolers and the installation of insulatian, sunscrees, weather stripping; and some
repairs.Qustomereligbility is determined by the sameincome qualificatonsasthe MID CARE8rogram
and cusbomer demard of the program exceedshe annualamount budgeted. Energy savingsfrom this
programare includedin the resultsfor the annual SB103%eport to the CEC.

In 2017 MID retained two contradors to perform the actual work. A total of 480 dwelling units were
treated at an overall expenditureof $294,680resultingin an averagecost of $614 per dwelling unit.
Figure9 d showsa “heat map” of the locationaldistribution of the dwellingsserved.

MID observesthat the locationsof the Weatheization Pragram servicepoints show significantoverlap
with the location of local disadwantaged communities. A visual comparison of the weatherization
projects map (Figure9 d), and the local disadvantagedcommunities map (Figure9 2) confirms this
overlap.

3] https:// www.afdc.enegy.gov/fuelselectricity loations.html#find/nearest?fiel=ELEC&lation=Modesb
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Figure 9-1: MID Se rvice Area Weatherizat ion Pro jects

Figure 9-2: Local D isadvanta ged Commu nities Map “

(OHFWULFOHMNLOGYV QWB&RP P X QHW

MIDisin the processof drafting an EVserviceguide. At this time, MID does not haveprogramsin place
to provide incentivesto electric customerswho purchasean electric vehicle. MID is considerirg rate

[4] https:// oehha.ca.gw/calenvirosreen/sb535
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options for qualified electric vehicles, such as time differentiated rates; and is also consdering
developng incentives suchasrebatesfor chargng equipment andits installation.

Asdiscused previousy, approxinately 35%o0f MID electric servicearearesidentslive in disadvataged
areas.Ary incentivesfor EVadoption are expected to provide a benefit for the entire MID servicearea,
includingdisadvantag communites.
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10. ODRU S5LVNPSESROQHQWYV

As a publicly owned utility, Modesto Irrigation District strives to provide its custaners with just and
reasonatte rates, while achievingits compliarce obligatiors for increagd renewabks and lower GHG
emissiors.

Properlymanagingenergy supplycostsis keyto MID maintaining consisént low retail rates. Thissection
coversMID’s major risk componeits that coud affect cugomer retail rates in the future. The three
componats that MID identifiesare: energysupply costs,capital expendiuresand market volatility.

(QHM 6 XSO\ &RVWYV

Costrelated to energy supplymake up approximately 50 to 60 percentof MID’selectricity retail rates.
MID hasidentified 7 cost componeits that havethe largestimpacton energy supplycosts:

. Higible RenavablesProcuement
. Cebt service

. Power Purchaes

. Utility OwnedGasGeneraion

. Transmission

. GreenhouseGas

. SecialPrograns

Underthe current palicy and portfolio assumpions, MID expectslittle to no chang to overall power
supply costs from 2019 to 2030. The estimated energysupply costfor 2019 is $8534/MWh. By 2030,
the suppl costsare expectedto be nearlyidentical at $84 66/MWh. However, enemy supplycods are
subjectto volatility and could increasedue to the uncertanty of statewide renewable requirements,
GHGcost, or changesn marketconditions;this IRPpresent a snapshotof currentprojections.

f-1 f...— ofZ>ece sree



% f-k—" 2§ "~ g

Figure 1 0-1: MID E stimated Ra te Impacts Breakdown
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EligibleRenewableResourcesare MID’slargestsupply expersein 2019with an estimaed costof $61
million. This makesup roughly17%of MID’sretail rates. Thecurrenteligible renewabgs costsdo not
includepotential resaurcesthat have not yet been studiedin detail. Forexample,energy storageand
additiond resource9r toolsto respond to gereration variability are not considered Eligiblerenewable
resource costsare egimatedto be $57 million in 2030andto makeup 13%of retail rates. Thedecrease
is causedby lower cod resourcescomparedto prior procurement.

BRZHU 6 X\S'STHEW €&HRH

Debtsewice expenseare the secand largestsupply related expensein 2019, at $58 million, accounting
for 16%caf MID’sretall rates.MID hasmadesigificant progressin both reducingits electric debt and
shortening its debt maturity. Asaresult of this effort, supplyrelateddebt is expectedto decreaseo an
estimated $23 million, by 2030,reducingits cortribution to retail ratesto 5%.Howe\er, this projedion
doesnot accountfor new financing that maybe neededfor future resources.

SRZHU 3 XWW¥FIKV

Costsfor power purchasesare cogdsto procurenon renewable power from other parties. It is the third
largestsupply expeng at $48 million in 2019 and makesup 13%of retail rates. Pover Purchasecosts
are expected to be $64 million by 2030, makirg up 14%o0f retail rates. The increasein power purchase
costsfrom 2019— 2030 is mostly attributed to increasingenergy market prices,aswell asanincreasein
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the volume of energy purchased.The current energy price is relativity low and does not put a lot of
upwardpressureon this category;however,this costhassigificant exposure to market risk.

BWLOLW\@RZOM *HIHNLRQ

MID owns eightgasburning genetion plants. Theyare projectedto stayin servicethroughoutthe IRP
planninghorizon. Theutility owned generation(UOG)expersesare costsassociatedvith fuel, and
operatingand maintenancecosts.The UOGcogs are estimaed to be $36 million in 2019, makingup
10%of retail rates.Due to increase naturalgastransportation rateson the PG&Esydem, MID expects
UOGcosksto increaseby anaverage 3.6%annuwally from 2019 R030.Asaresult, UOGexpensesare
expectto be $57 million in 2030,makingup 13% of retail rates.

(QH 6 XSO\ SHODWHQVPIRQVUSHQVH

Energysupply relatedtransmissiorexpensesn 2019makeup 4%of retail ratesat a total expectal cost
of $13 million. Thiscategory costis expectedto be $22 million in 2030, makingup 5% of retail rates.
Increase transmissio expensesare driven by increasingcosts associéed with CABO’sTransnission
Accesgharge.

* UHHQKRXDAH

Greenhaisegasemisson complianceis one of MID’scompliancegoals.Thanksto MID's divestureof the
SanJuancoal plant, existing GHGallowancesare expectal to cover most of MID's GHGcomgiance
obligation throughou the IRP planning horizon. However, this assumption is based on current
regulatins andallocaion schedu¢ and could changeif the regulationsare revised.

6SHFLDQIBDRV

Speciabprogramsare programsMID hasspon®red to promote reneweable energy,energy efficiency or
demandresponseThe programsare mainly customer programs,suchas the SB1solar rebate program,
lighting rebate programs, and demand resporse programs Thoseprograms are expected to cost $8
million in 2019. Cost associatedwith existingcommitted specialprograms are expected to increase
graduallythroughoutthe IRPPlannng horizon.In 2030the total costof theseprogramsis expectto be 9
million.

&DSLWDOQGEW X EBEW WR 5DW

Electricutilities rank amongthe most capitalintensiveof businessesThus, costof capital and acessto
capitalare central concernsof the Districtasit seeksto maintain affordable rates, while de carbmizing
its genemtion portfolio and building infrastructure to enable the eledrification of economicsectors
currentlydependenton fossilfuels

In resporseto regulabry initiatives and advanes in technology, MID has beenfinandally de leveiing its
electricenterprise. TEditionally, utilities recover costsof supply and cods of capitalthroughretail sales
revenues Developmats suchas energy efficiency, customer sited generation, and distributed storage
make cost recoverylesscertain. This createsdownward pressureon borrowing capacity and upward
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pressureon borrowing cost. Besias energysupply costs,the cost of capital will likely be an impactful
componant to future retail rates.

3DVW ,QY¥YMM DWL

MID has made signifcant progres in both reducingits electric debt and shorteningits debt maturity.

Overthe five yearperiod from 2012 4.7, MID’selectric debt droppedfrom $892million to $653 million.

At the end of 2018, the figure will be lessthan $600million.  Duringpis 5 year period, MID has held

2040asthe mostdistant debt maturity. Thilsas reducedthe weightedaverageduration of MID’s debt

with the passageof time. Goingforward, MID plansto use20 yearbonds (asopposel to traditional 30 r
year deht) to financeits electric infrastructure. The 20 ryar bonds will mitigate the risk of stranded
debt, althoughit will meanhighernear term debt servicingcosts.

Low natural gasand electric energy pricesprevailing during the 2012 17 period allowed MID to reduce
debt without raisingelectric rates. MID hasmaintained a moderate short position vis & vis natural gas
and eledric energy. In order to maintain this market position at an acceptablelevel of risk to the
enterprise, MID must carry a relatively large cash reserve(on the order of 200 days’worth of operating
costs). If MID’s cashposition were to fall, its bond rating would likely be downgraded, which would
increasethe cost and decreasethe availability of capital. Thisconstrins MID’s ability to do paygo
financing the Districthascashreserves,but would facerepercussionsf it tappedthem.

Affordabk rates are an imperative for MID given the demographicsof its serviceterritory. At the
beginnirg of the 2012 47 period, MID electric rates were above the median for Northern Calfornia
POUs. hat gap has closedconsderably as MID has held rates constnt over the period.  &nergy
market prices were to increase,MID could chooseto cushion the blow with cashreserves,but this
would again involvepotential repercussiongo its credit profile.

JIXWXUH FMBHWLRQV

Goingforward, MID must balancebetween affordable rates and the prospect of long term risingcapital
spendingrequiremerts. MID mug also continue to control operatingand mainterance expengs and
manageits energymarket risks. MID projectsthat nearterm capital spending will average80 r10% of
its depreciation experse,whichis roughly$40million per year. Whilethe U.S.median capitalspend for
public power utilities is about 120% of deprecation, MID believes,for reasonsexplaned below, that at
the 80 rD0%levelit can maintainits high standard of reliability, grow the distribution systemin parallel
with the economicgrowth of its serviceterritory, and ensure the development of electric vehicle
charginginfrastructure in the areaand continued penetration of custoner sitedsolar. Ewfrastructure
in particuar isbecomngafocusarea. MIsin discussionsvith a number of its cugsomersfor pilot EV
projects,includingsome largescak truckingapplications.

Reducedspendingon generationassetsis what’s makingit possibleto hold capital spendingbelow
depreciaton.  Califaa POUscumrently spendlesson captal than average U.S.public power utilities
due to the way that renewablepower is incerted. Asa tax exempt,cusomer owned entity, MID can’t
capture the availabé tax incentve credits, so MID plans to continue using PPAs to meet RPS
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requirements. Whithis reduces capital spending in the nearterm, as the renewable energy
percentaye grows, electrical capaity — probably in the form of battery storage— will become more
important for reliability.

MID maintains a 5 iear capitalimprovementplan. Largescale battery storagedoes not currertly fall
within the 5 yearwindow, but financial plansare beingmade for investnentsin the 5 4.0 year horizon.
Alsoexpected in this time frame are largecostsassociatedvith relicensing the DonPedro hydrodectric
project, which MID owns togetherwith Turlocklrrigation District. Another reasonMID is reducing debt
(in addition to de levering/de risking) is to create borrowing capacityto fund these costs,which are
unknownat thistime but expectedto be signifcant.

MID is cautiously optimistic that that it canmaintain electrical rateswith little or no increasesover the
first five yearsforward. Howevewe expectupward presaure in the 5 A0 year period, which could be
significann for MID becauseits hydro relicensimg costsappear to coincice with the next wave of electric
capacityinvestmentsstatewide. Risksto the nearterm outlook include: higherthan expectedenergy
commodty costs,faster than expected labor cost escalationthe potential for major customersto defect
to stateswith lower energycosts,and regulatory uncertainties.

ODUNHWWROW\

Energymarketsare very active and volatile markets. Energ pricesvary by location, and the supply of
the energy is constraned by multiple factorsindudingtransmissioncapabilities.

A strong argument can be made that the direction of alternative energy souces (e.g. nuclear,
renewabeks, storage,energy efficiency, and demand respase) will hawe significantimpact on regional
gasandelectricity prices.

To safegiard custoners’ exposue to market volatility, the MID’s Boad of Directors maintainsa Risk
Manageanent Progran most recently revised on May 24, 2016, which provides controls for the
operational, price and credit risksof MID’s power trading and natural gas acquisition operations  The
policy document addressesroles and respondibilities, authorized and prohibited transactions,exposure
limits, transactionand marketdata collectionprocedures,and reporting requiremerts. Dakp day risk
managenent activities are carried out by a Rik Managenent Oversigh Committeeand a Pricirg/Risk
Management Adminigrator. MID usesa numbe of methodsto mitigate marketriskand creditriskusing
shortterm and long term contrads in addition to local generation which providesa long term hedge
againstmarketvolatility.
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AAEE Additional AchievableEnergyEfficiercy
AB Assembhill

AB2021 2006 Califania Assemby Bill 2021 (set energyefficiencytargets)
AB32 2006Califania Assemby Bill 32 (setgreenhousegasreductiontargets)
BA Balancingduthority

BANC BalancingArea of Northern California
BPA BonnevillePower Admiristration

CAISO CalifornialndependentSystemOperator
CARB CaliforniaAir Resource8oard

CEC CaliforniaknergyCommssion

CO2 CarbonDioxide

CO2e CarbonDioxide Equivalat

COB CaliforniaOregonBorde

COl CaliforniaOregonintertie

COTP CaliforniaOregonTransnissionProject
CPUC CaliforniaPublic Utilities Commission
DER DistributedEnergyResairce

DG DistributedGeneration

DR DemandResponse

DSM DemandSde Managenent

EE Energ\Effiaency

EPA U.S.Envirmmental Protection Ageng
ETC ExistingTransmissionCantract

EV ElectricVehcle

FERC FederalEneggy Regulatoy Commissin
GHG Greenhous Gas

GMC GridManagmentChage

IEPR IntegratedEnergyPolicyReport

[e]V] InvestorOwned Utility

IRP IntegratedResourcePlan

ISO Independent SystemOperator

LEC LodiEnergyCenter

LOLE 1in d0Los of LoadEvent

LSE LoadServirg Entities

MID Modestolrrigation District

MMBtu OneMillion BritishThemal Units

MRTU CAISOMarket Redesigr& Technolog Upgrade(implementedin 2009)
MSR Modesto,Santa Clara,Redding PublicPowerAgercty
MSSC Most Sevee SingleConingency
MTCOZ2 Metric Tors of CarbonDioxide Equinalent
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NCPA
NEM
NERC
NP15
OATT
PB
PEV
PEVC
PNM
POU
PRM
PV
REC
RPS
SAIDI
SAR
SB1
SBX®
SC
SCADA
SCR
SNCR
SOT
SWTP
TAC
TANC
WALC
WAPA
WASN
WECC
ZEV
OFT

Northern California Power Agency

Net EnergyMetering

North AmericanElectricReliabilityCaporation
North of Pah 15 Transnission

OpenAcces Transmisgin Tariff
PublicBendit

Plugin Eledric Vehicle

Plugin Elecric VehicleCollaborative
PublicServee Companyof NewMexico
PubliclyOwned Utility
PlanningReserveMargin

Photovoltatcs

RenewabléEnergyCredt
RenewabldPortfolio Standard
SystemAveagelnterruption Duration Index
SystemAvaageRate

2006 Califania SenateBill 1 (setstatewide rooftop solarinstallation targets)
2011 Califania SenateBill 2 (33%renewablerequirement)
Schedulingoordinator
SupervisonyControland DataAcquistion
SelectiveCatalytic Reduction

SelectiveNon CatalyticReduction

Southof Tesla Transmis®n
SouthwesfTransmissiorProject
Transmissio Acceshage

Transmissio Agencyof Northern Calfornia
WAPA(Lower ColoradoRegion)
WesternArea PowerAdministration
WAPA(Siera NevadaRegion)
WesternEkctricity Coodinating Council
ZeroEmissinsVehicle

Out of eritory
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Standardized Reporting Tables
for Publicly Owned Utility IRP Filing
California Energy Commission
Energy Assessment Division

POUs must submit the following four Standardized Tables to the Energy
Commission as part of the IRP Filing. The Energy Commission encourages POUs
to submit data for multiple scenarios, though POUs are only required to submit data
for one scenario that meets the requirements of PUC Section 9621. Annual data
must be reported in the Standardized Tables through the planning horizon.

Instructions for filling out the tables are in Appendix B Standardized Reporting
Tables

Description of Worksheet Tabs

Admin Info: A listing of contact information of the tables' preparer with information for any back-
up personnel.

year and the contribution of each energy resource (capacity) in the POU'’s portfolio to meet that
demand.

EBT: Energy Balance Table (EBT): Annual total energy demand and annual estimates for energy
supply from various resources.

GEAT: GHG Emissions Accounting Table (GEAT): Annual GHG emissions associated with each
resource in the POU’s portfolio to demonstrate compliance with the GHG emissions reduction
targets established by CARB.

RPT: Resource Procurement Table (RPT): A detailed summary of a POU resource plan to meet
the RPS requirements.



Stateof California
CaliforniaEnergyCommission

StandardizedReportingTablesfor PublicOwned Utility IRPFiling

Administrative Information
FormCEQ 13(May 2017)

Nameof PubliclyOwned Utility (“POU")
Nameof ResourcePlanningCoordinator

POUNameon AdminTab

Martin Caballero

Nameof Scenario

2019IRP

Personswho preparedTables
Name:

Title:

Email:
Telephone:
Address:
Address2:

City:

State:

Zip:
DateCompleted:
DateUpdated:

Backup/ Additional ContactPersongor

Questionsabout these Tables(Optional):

Name:
Title:
Email:
Telephone:
Address:
Addres2:
City:

State:

Zip:

CRAT

Ener@alanceTable

Emissiongable

RPSTable

Applicationfor Confidentiality

Martin Caballero

Martin Caballero

Martin Caballero

Martin Caballero

Martin Caballero

ResourcePlaning&

ResourcePlaning&

ResourcePlaning&

ResourcePlaning&

ResourcePlaning&

Develgment Manager Develgment Manager Develgment Manager Develgment Manager Develgment Manager
Martin.Caballero@MID.org Martin.Caballero@MID.org Martin.Caballero@MID.org Martin.Caballero@MID.org Martin.Caballero@MID.org
(209)526 7490 (209)526 7491 (209)526 7492 (209)526 7493 (209)526 7494

123111th Street 123211th Street 123311th Street 123411th Street 123511th Street

Modesto Modesto Modesto Modesto Modesto

CA CA CA CA CA

95354 95355 95356 95357 95358




Stateof California
CaliforniaEnergyCommission
StandardizedReportingTablesfor PublicOwned Utility IRPFiling
CapacResourceAccountingTable
FormCEQ09 (May 2017)

ScenaridName:

Yellowfill relatesto anapplicationfor confidentiality.

Units = MW Datainput by Userare in darkgreenfont.
PEAKLOADCALCULATIONS 2017 2018 2019 2020 2021 2022 2023 2024 2024 2026 2097 20p8 2429 2030
1 ForecasfT otalPeakHour 1 in 2 Demand 72! 666 680] 682 68! 692 690 692 695 8 705 04 07 [f10
2 [Customsigle solar:nameplatecapacity] 4 45 47 49| 51 5: 5¢ 5 6 P 5 B8 [70 73
2a [Customsiglesolar:peakhour output] 2 8 8 3 3 9| 2| 2| 2 3 3 3
3 [Pé=dd reductiondue to thermal energystorage] 0 0 0 0 0 0, 0] 0| 0 Q 0 q
4 [Lightty PEVEonsumptionin peakhour] 1 1 1 1 1 1 1 2| 2 2 2 3 3 3
5 AdditionalAchievableEnergyEfficiencySavingon Peak 20 17 17 17| 21 22 1 1 2 0 7 1 1 1
6 DemandResponsé Interruptible Programson Peak 6 0 0 0 0 0 0] 0| 0l 0 0 0 0 0
7 PeakDemand(accountingfor demandresponseand AAEE)1 6 6) 697 649 663 66! 66! 67| 67[L 613 675 68 78 83 86 B89
8 PlanningReserveMargin 99 100 99| 100 10 10. 1o0p 101 101 102 02 103 103 103
9 FirmSalesObligations 0| 0 q Q q 0| 0 0 q q
10 Total PeakProcurementRequirement(7+8+9) 795 749 762 76! 76 771 772 714 716 780 780 86 89 [r92
EXISTINGBNDPLANNEAPACITSUPPLRESOURCES
Utility OwnedGenerationand Storage(not RPSeligible): Forfuel type, choosefrom list or enter value
__[list resourceby name] Fueltype 7 2018 2019 2020_| 202% 2022 2023 2024
1la Woodland1 aturalGas 45 45 45| 45| 4! 44 4 4
11b W aturalGas 83 83 83 83| 83 8: 8! 8:
1ic W 3 aturalGas 49 49 49 49| 49 4 A 4
11d [ Riponl aturalGas 50 50 50| 50 5! 5% % gg
1le Ripon2 aturalGas 50 50 50 50| 5 5¢ 5 5
11f | McClurel aturalGas 54 54 54| 54| 54 54 5 5
11g | McClure2 aturalGas 54 54 54| 54| 54 54 5 5
11h DON PEDRO Larget 62 62 62 51 62 62 6: 6:
11 San Juan Coal 72 0 0 0 0| 0 0|
11j Lodi Energy Center NaturalGas 30 30 30 30| 3 ﬁ 3 3
11k |
Long Term Contracts(not RPSeligible):
__[list contractsby name] Fueltype 2017 2018 2019 2020 2021 2022 2023 2024
111 WAPA CVP LargeHydroelectric 0 0 0 0 0 0 [J 0| 0f 0| 0
11m CCSF LargeHydroelectric 0 0 0 0 0 0 0 0 0 0| 0| 0
11n ACS Specified Energy Unspecified/S: ower 0 0 24 0 0 0| 0| 0| 0
1lo Zero Emission Source Specified Energy Unspecified/S: ower 0 48 48 48| 0| 0| 0
11p Short Term Capacity Contracts Unspecified/S; ower 195 220 271 10 10° 109 16 20 24 2 0 0 0 0
11q
" Tc of existir resources | | 0| J i L ng J 4) L J l L
(not RP<eligible) (sumof 11a...11q) 743 744 821 61 58! 584 4 446 500 4B8 76 76 76 76
Utility OwnedRPSeligible Resources:
list resourceby plant or unit] | Fueltype 2017 | 2018 | 2019 [ 2020 | 2021] 2022] 2023 2024 2025 2026 20p7 20p8 2429 2p30
12a [ _Stone Drop | SmalHydroelectric o] o] o] of of o of of 3] q 0.26 0.36 0.26 0.p6
12b [ [ [ [ [ [ [ [ [ [ [
LongiTerm Contracts(RPSeligible):
list contractsby name] Fueltype 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2097 20p8 2029 2p30
12c BigHorn Wind 5 5 5 5 5 5] 5| 5| 5| 5 5
12d BigHornll Wind 3 3 3 3 3 3 3| 3| 3| 3 3 3
12e | Fiscalini Biofuels 1 1 1 1 1 1] 1] 1 0.3] 0]
12f cHenry Solar SolarPV 2. 2. 23 23 23 23| 23 2 2 2 22l6 23.6 22.6 2p.6
12g | StarPoint Wind 2 2 21 21 21 21 21 21 2 2. 1 1 1 0
12h Blythe4 SolarPV 0l 0 0 0 59 59 59 5q 54 59 59(4 544 59.4 59.4
12i High Winds ind 0l 0 0 0 0 0 0 o 0| 0 0 0
12j | Loyalton iofuels [ 2 1 1 1 1 0 gil [§ 0 0 0
12k | Mustang2 olarPV. 0l 0 0 48 48 48] 48 4 4 4 47/6 47.6 471.6 4.6
121 lew Hogan mallHydroelectric 0f 0 0 0 0 0 0 0 [ 0| 0| 0|
12m SB859 Biomass iofuels 0 0 1 1 1 1 1 0 0 0] 0 0]
12n
2 Totaly of existingand plar igil | | | | 2] ]I l L % J L L ]I J
resources(sumof 12a...12n) 52 54 54 10 16! 16 16 1 160 160 150 59 59 38
13 Total of existingand plan: ipplyresources(11+12) | 795] 798] 874 714 744 74p 652 696 660 6fis 36 435 35 14
GENERIBDDITIONS
NONRPELIGIBLRESOURCES:
list resourceby nameor description] Fueltype 2017 2018 2019 2020 2021 2022 2023 2024 2025 ZOE 20p7 20p8 2029 2p30
14a Future ACS Specified Resource Unspecified/Systerower 0 0 24 24 24 24 2 2 241 24.1 24.1 241
14b FutureUnspecifiedResource Unspecified/SysterfPower 0 0 24 24 24 24 2 2 241 24.1 24.1 241
l4c
14 T of ourceg(not RPS
eligible; 0 0 0 0 48 48| 48 4 4 4 4 48 48 48
RPEELIGIBLRESOURCES:
list resourceby nameor description Fueltype 2017 2018 2019 2020 2021 2022 2023 2024 2025 2@ 2027 2@8 2029 2p30
15a FutureSolar SolarPV 0| 0 0 0 0 0 0 0] 93 92.p 92{9 9219 1404
15b FutureBasel oadRenewable Biofuels 0| 0 0 0 0 0 0 0] 0] b i3y
15¢ FutureWind Wind 0 0 0 0 0 0 0 0 0 0] 0 0] 0 q
15d
15 Total peakdependablecapacityof genericRPSeligible resources 0 0 0 0 0 0 0 93 93 9 108 15p
16 Total peakdependablecapacityof genericsupplyresourceg(14+15) | | | 0] 0] 48] 48] 48] 49 49 141 14) 140 196 204
CAPACITBALANCEUMMARY
2017 2018 2019 2020{ 2021 2022 2023 2024 2025 2026 2097 20p8 20429 2p30
17 Total peakprocurementrequirement (from line 10) 795 749 762 76! 76 770 7R 714 776 780 780 86 89 [792
18 Total of existingand plar Ipplyresources
(from line 13) 795 798 874 71 744 74 652 646 660 648 636 35 35 p14
19 Currentcapacitysurplus (1847) 0 49 111
20 | T of ces(from line 16) o o 48 48 48 48 4 14 141 141 196 204
21 Planr plus/shortfall (shor ) be met with short
term capacitypurchases)19+20) 0 49 111 24 24 9 2 25




12a
12b
12¢
12d
12e
12f
129
12h
12i

12

12k

12|
12m
12n
120
12p

13a
13b

13¢
13d
13e
13f
139
13h
13
13j
13k
131
13m
13n
13

15a

15b
15¢c
15

16a
16b
16c
16d
16

17

17z

18
18a

Stateof California
CaliforniaEnergyCommission
StandardizedReportingTablesfor PublicOwnedUtility IRPFiling
Ener@alanceTable
FormCEQ 10(Way 2017)

ScenarioName:

NETENERGFOR LOADALCULATIONS

Units=MWh

Yellowiill relatesto anapplicationfor confidentiality.

HistoricalData

202 202p 207

7 201

Retailsalesto end usecustomers 179,578 2,80282872' 2846421
Otherloads 1) a 0
Netenergyfor load usescada ,890,118
655,621 _2.6
722,018
FirmSaleObligations q
Totalnet energyfor load (accountingfor AAEEmpacts)(5+6) 2,702,442 2[722,018
[Cuslomnesolargenerallon] 17,6861199 11647,
[Ligh 645 14121 1562
[o
Otletectrification/fuel substitution;consumption/procuremente:
EXISTINGNDPLANNEBSENERATIORESOURCES
Utility © igil
list resourceby name] Fueltype 2017 030
|_Woodland1 aturalGas 14,371
|_Woodland2 aturalGas 96,069
|_Woodland3 aturalGas 3,701
Riponl aturalGas 3,933
Ripon2 aturalGas 6. 869 ,052
|_McClurel aturalGas 1,881 ,500
|_McClure2 aturalGas 1872 827
DON PEDRO LargeHydroelectric 104,373 75,000
San Juan Coal | 502,212 0 ol o 0 0
Lodi Energy Center NaturalGas 77,843 106,348 101.4?1 39,760 ,796 4,874 8,892

LongiTerm Contracts(not RPSeligible):

list contractsby name] Fueltype 2017 2018 2019 2020 [ 2021]  2022]  2023] 202: 2025 2026 2047 2088 209 2430
WAPA CVP LargeHydroelectric 37,151 13,41 13,40 13,400 13,400 13,400 13,400 13{400 13,400 ,400 3,400 3,400 13,400 13,400
CCSF LargeHydroelectric | 106,910 0 0 0 0 0 0]
ACS Specified Energy Unspecified/SysterPower [}] 0| 219,02 0 0 0 0| 0 q
Zero Emission Source Specified Energy Unspecified/SysterPower [}] 252,788 256,800 256,80 0 0 0 0 0 0) 0 Q
T 2a...12p)

12a...12p) 1,513,801 1,046.51:1 1,222,065 1,016,016 791,553 748260 707,251 713,408 672,770 684,072 71,330 79,559 |646,891 | 737,745
Utility O g
list resourceby plant or unit] Fueltype
Stone Dro

SmallHydroelectric
0

LongiTerm Contracts(RPSeligible):

list contractsby name] Fueltype 2017 mz-z 30

BigHorn Wind 58,599 63,960

BigHornll Wind 73,367 81‘712 81,250

Fiscalini Biofuels 877 D 0 0

McHenry Solar SolarPV 62,357 164,746 64,746

StarPoint Wind 200‘491 - 37.217 237,786 90,599

Blythed SolarPV _ﬂ-' X 83,500

High Winds Wind 95,192 109,0: 09,026 49,403 0 [

Loyalton Biofuels 0 2.484 6,97 X 9 0 0 0
|_Mustang2 SolarPV. 0 0 72,701 146 75 1AG,775 14&775 146,775 146,775 146,775 46,775

New Hogan SmallHydroelectric 11883 6,849 A 9,67 9.62:3 9,674 9,674 9_|§74 9674 674 D.674 9,674

SB859 Biomass Biofuels 0 0 3,878 3,874 ,87! 38 818 0 0 0 0 0 0 0

0 [ |

Totalenergyfrom RPeligible resources(sumof 13a...13n) 503,221 554,00 581,35 659,648 910,965 910,420 906/130 901,000 901,165 940,275 90,760 37,526 88,854 | 641,205

UndeliveredRPSenergy ] 107,075 115923  129,54B 208847 450,823 450,823  455[144 448975 44B,975 595,750  5p5750 666974 48,611 | 895,387

Total energyfrom existingand plannedsupplyresources(12+13) [2,017,022] 1,600,515 1,803,431 1,675.6b4 1,702,518 1,658380 1,613,382 1614,407 1,573,934 1,684,348 1]572,000 1,517,084 [1,435,745 | 1,378,950

GENERISDDITIONS

NONRPEELIGIBLRESOURCES:

ist resourceby nameor description Fueltype 2017 2018 2019 -ml-zzamﬂ-mmz-z 30

Future ACS Specified Resource Unspecified/Systerower 0 0 0 90,62: 9,023 219,023 19,022

Future Unspecified Resource Unspecified/SysterPower 0 0 0 90,62: 3 219, 0 3 219 23 219 p23 219 9, 219,023 19,022

[ _

Total energyfrom genericsupplyresources(not RPSeligible 0 0 0| 181,246 38,045

RPELIGIBLRESOURCES:

[iist resourceby nameor description Fueltype 2017 2018 2019 2020 2021 2022 2023 202: m 30

FutureSolar SolarPV. 0 0 0 0 276,268| 276, 26 ,043

FutureBasel.oadRenewable Biofuels 0 0 0 0 0 0 0) 0] 1) 9 131‘04 131,040

FutureWind Wind 0 0 0 0 0 0| ) 0 0 q d 130,84 130,847 130,847

Tatal energyfrom genericRPSeligible resources 0 0 0 0 0 0 0 [3) O] 276,268] 276,264 407,11} 538,155 684,930

Total energyfrom genericsupplyresources(15+16) | oJ of 0 181,246] 438044 438,045 438045 438046 438,046 714314 714,314 84p,161 916,201 1,122,975

Totalenergyfrom RPeligible short term contracts

ENERGFROMSHORTERMPURCHASES

Shortterm and spot market purchases:
Shortterm and spot market sales:

ENERGBALANCEUMMARY

1,600,51%

2021

Net Shortterm and spot market purchases (18r 18a)

Totaldeliveredenergy(19 49a+20)

Surplus/Shortfall(21 £2)

—-Iza-m—m
$62_2.096[426 2,051,427 2052453 2011981 2.} 8662 362245

2026

144

39 269 93 2,69 41

44 5750 666,974

6 993,400 1,055,390 1‘093 2

,139,119 |1,210,377

2,802,454 | 2,816,915

3.735 2‘ 702,

722.018 2,743,564 2,763,692 | 2,783,429

33,486
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Stateof California
CaliforniaEnergyCommission
StandardizedReportingTablesfor PublicOwnedUtility IRPFiling
GHBnissionsAccountingTable
FormCEQ11(May 2017)

ScenaridName:

GHGEMISSIONBROMEXISTINBNDPLANNED SUPPLY
Utility OwnedGeneration(not RPSeligible):

Emissiondntensity Units = mt CO2e/MWh

YearlyEmissionsTotal Units = Mmt CO2e

Yellowfill relatesto anapplicationfor confidentiality.

[iist resourceby name] Emissionsntensit 2017 2018 2019 2020 202 202 2023 2024 202 20: 20p7 20p8 2429 2p30
Woodlandl 0.488 0.07] 0.0 0.017|  0.053 0.0 0.0 0.043 _ 0.0: 0.0p1 0.50  0.p38 004! 0.048 .056
Woodland2 0.457 0.0 0.1 0.150|  0.128 0.1 0.1 0125 0.1 0.162 0.12 048 ol1a 9112 .135
Woodland3 0.44 0.0: 0.0 0.030] 0029 0.0 0.0 0035 0.0 0.01 0.02 0.p17 __ olox 0.010 .028
Riponl 0.56: 0.0 001 0.009 0.007] 0.00 0.00f 0.044 0.0 0.0 0.90 0.p07 ooz 0.028 .019
Ripon2 0.56: 0.02] 0.00__ 0.004 0.00 0.00: 0.00} 0.0d 0.0 0.0 0.90 004 0/004 Q0L .016
McClurel 1.10 0.00 0.00 _ 0.003 0.00 0.00: 0.00} 0.0d 0.0 0.0 0.90 0.p03—_0]oo: .00 .003
McClure2 0.804 0.00 0.00__ 0.001 0.00 0.00: 0.00) 0.0d 0.0 0.0 0.90 0.po1 0001 d.00: .001
San Juan 1.08 0.54 0.00__ 0.000 0.000 0.00¢ 0.00| 0.000 _ 0.000 0.000 0.g00__ 0.p00 _ 0J000 0,000 .000
Lodi Energy Center 0.390 0.03 0.04 0.048 0.045 __ 0.04 0.04f 0.034 _ 0.031 0.0p4 0919 0p16  olo12 _ 0.006 .003
LongiTerm Contracts(not RPSeligible):
list contractsby name] Emissionsntensity 2017 2018 2019 2020 2021 2022 2023 2024 202! 20@ 2097 20p8 2029 2p30
ACS Specified Energy 0.012 0.000) 0.000 _ 0.003 0.0000 __ 0.001 0.00| 0.040 0.000 __ 0.000 0.000 _ 0.p00__ 0[000 _ 0.000 .000
Total GHGemissionsof existing and plannedsupplyresources(not RPS
eligible) (sumof 1a...1) 0.824)  0.344 0.21 0.22 0.23 0.233 0.213 0.319 0.208 0p11 0219  d218 215 P.259
Utility OwnedRPSeligible GeneratioResources:
list resourceby plant or unit] [ Emissionsntensity | 2017 2018 2019 2020 [ 2021 ] 2022] 2023 2024 203'F 20% 20p7 20p8 2429 2030

[ | | | |
LongiTermContracts(RPSeligible):
[iist contractsby name] ["Emissionsntensity | 2017 2018 2019 2020 2021 2022 2023 2024 202 20: 20p7 20p8 2029 2p30

[

| | |
Total GHGemissionsfrom RPSeligible resources(sumof 2a...2t) 0.000 0.000] 0.00( 0.00 0.000 0.000 0.0p0 0.goo 0.000 0Joo 0j000 d.000 0.000 0.000
Total GHGemissionsfrom existingand plannedsupplyresource(1+2) | 0.824] 0.344] 0.214 0.225 0.232 0.243 0.2]3 0.719 0.208 0p11 0[219 q.218 0.215 D.259
EMISSIONBEROMGENERIGDDITIONS

NONRPEELIGIBLRESOURCES:
list resourceby nameor description] [ Emissionsntensity [ 2017 2018 2019 2020 2021 | 2022 2023 2024 202! 20: 2027 20p8 2029 2030
Future ACS Specified Resource 0.012 0 o[ 0.000] 0.00] 0.003 0.00 0.003 0.003 0.003 0.03 _ 0.p03__ 0[003 003 .003
FutureUnspecifiedResource | 0.42¢ 0 0 0.000 0.039 0.09 0.09% 0.094 0.094 0.004 0.994 0.po4 0094 0094 .094
Total GHGemissionsfrom genericsupplyresources(not RP<eligible; 0.000 0.000| 0.00( 0.04¢ 0.0 0.096 0.0p6 0.496 0.096 096 0]096 d.096 0.096 0.096
RPSELIGIBLRESOURCES:
[list resourceby nameor description] [ Emissionsntensity | 2017 [ 2018 | 2019 | 2020 [  2021] 2022] 2023 2024 202! 20: 20p7 20p8 2429 2030

| | | | | |
Total GHGemissionsirom genericRP<eligible resources | 0.000[ 0.000] 0.00Q 0.000 0.000 0.090 0.0p0 0.doo 0.00 0.p00 ofoco  d.ooo  §.000 p.000
Total GHGemissionsfrom genericsupplyresourceg(4+5) | 0.000] 0.000] 0.00q 0.04p 0.096 0.096 0.0p6 0.496 0.096 096 0[096 .096 .096 D.096

GHGEMISSIONSFSHORTERMPURCHASES

[ Emissionsntensity [ 2017 [ 2018 | 2019 | 2020 2021 2022] 2023 2024 202! 20: 20p7 20p8 2429 2b30

Net spot market/short term purchases: | 0428 0341  0.462 0.41§ 0.43 0.4 0.452 0.4p9 0473 0.497 0J44 0[459 .465 .488 .518
TOTAIGHGEMISSIONS
[ 2017 | 2018 | 2019 | 2020 | 2021 2022] 2023 2024 2025 2026 20p7 20p8 2429 2p30
Total GHGemissionsto meet net energyfor load (3+6+7) [ 1165] 0.808 0.633 0.699 0754 0771 0.7y8 0.788 0.$01 0Jr52 o[774 d.780 0.799 p.s73
EMISSIONSDJUSTMENTS
UndeliveredRPSnergy(MWh from EBT) 107,078 115922 129518 208,467 459823 450,823  45p,144 448,975 448,975 95,750 |595,750 | 666,974 748,611 895,387
Firm SalesObligations(MWh from EBT) 0| 0| q D 0
Totalenergyfor emissionsadjustment (8a+8b) 107,078 115,9; 129548 208,467 450823 459823 455144 448,975 448,975 595,750 |595750 | 666,974 | 748,611] 895,387
Emissionsntensity (portfolio gas/shortterm and spot market purchases) 0.61 0.45! 0.4:{7 0.438 0.438 0.436 0.|438 0}437 .437 .440 0.440 0.441 0.444 0.443
Emissionsadjustment (8Cx8D) 0.06¢ 0.053 0.057 0.091 0.201 0.301 0199 0[196 .196 262 [0.262 |0.294 | 0.332 | 0.397
PORTFOLIGHGEMISSIONS
AdjustedPortfolio emissions(8 Be) [ 1.099 0.758 0.577 0.608 0.552 0.570 0F79 0[592 d.605 p.490  Jo.512  J0.486 | 0.467 | 0.476
GHGEMISSIONBAPACTOFTRANSPORTATIGNECTRIFICATION
[ 2017 | 2018 | 2019 | 2020 [ 2021 ] 2022] 2023 2024 202! 20: 2097 20p8 2429 2p30

GHGemissionsreduction due to gasolinevehicledisplacementoy LDPEVs | 0.002] 0.002 0.003 0.004 0.005 0.006 0.0p7 0.do8 0.009 0p10 0[011 .012 .013 .014
GHGemissionsincreasedue to LDPE\electricity loads | 0001] 0.001] 0.003 0.009 0.002 0.093 0.0p4 0.do4 0.005 005 0loos d.007 0.007 p.oos

isreduction due to fuel

other transportation electrification

< issi toi

icity loads _pther transportation electrification |




Stateof California
CaliforniaEnergyCommission
StandardizedReportingTablesfor PublicOwnedUtility IRPFiling
RM3ocurementTable
FormCEQ12(May 2017)

ScenarioName:
Beginningbalances  Units=MWh
Startof 2017 CompliancePeriod3 CompliancePeriod5 CompliancePeriod6
RPENERGREQUIREMENIALCULATIONS 2017 2025 2026 2028 2029 2030 |
1 Annu i end itingfor AAI romEBT) 2,561,656 2,636,529 2,676,648| 2,696,285| 2,715,541
2 Greenpricingp i i er iondi i ion) 40,087 40,087 40,087| 40,087 40,08
3 Softtarget (%) 27.00 43.33 46.67% 48.33¢6 50.04%
4 Requiredprot or I iod 2994526 3,376,364 3,851,951
5 beginr of ¢ 96,691
6 RPligi P i EBT) 503,221 554,001 | 581,356 | 659,648 910,965 | 910,120 | 906,130 1,176,543 1,244,641 1,327,009 1,326,135
B6A Amounf i p 0 0 0 0 0, 0| 0 q
7 Netpurchasesf Categofy; 1and2 RECs 0 0 0 0 0 0 0 o)
7A ® ied to pl ation 680,824 710,430 774,330 828,942 878,530 928,587 973,359 1,074,332 1,125,038 1,230,483| 1,283,741| 1,337,727
8 Netchangein balance/carryove(RECandRPS:ligibleenergy)(6+76A7A) 32,435 51,505 14,158 | 43,268
9 Exces$alanceat beginning/endof complianceperiod 15,921
10 Netpurchaseof Category3 RECs
11

12 Netchangein REGalance

13 T ionplusREC4all Categori iedto p qui WBA+7A+11) 3,804,478

2,994,526

3,376,364 3,851,951

Over/underprocurementfor complianceperiod (13 r 4)
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SECTION: INTRODUCTION

SenateBill (SB)X1r2, enactedin the 2011r201FirstExtraordinarySessiorof the Legislaturemodified
the State’sRenewabldPortfolio Standard RPSprogramand setforth new RP3equirementsapplicable
to publiclyownedutilities (POUs)Amongother things,SBXXT2codifiedan RPSargetfor electricservice
providersof 33 percentof electricretail salescomingfrom eligiblerenewableresourcedy 2020.SBX12
alsorequiredthat the POUsadopta programof enforcement andalsodirectedthe CaliforniaEnergy
Commissior{ CEC)in consultationwith the POUsto adoptregulationsto implementan enforcement
mechanisnfor POUsOnJunel2,2013,the CEGdoptedthe “EnforcementProceduresor the
RenewabléPortfolioStandardfor LocalPubliclyrOwnedUtilities’ (CEGRPSRegulationsf. TheCERPS
Regulationdecameeffectiveon Octoberl, 2013.

TheCleanEnergyand PollutionReductionActof 2015 SB35(, signedby the Governorin October2015
increasedhe statewideRPSo 50 percentby Decembel31,2030.Thesetargetswere recentlyupdated
by SB10C, the 100 PercentCleanEnergyAct of 2018,whichwassignedinto lawin September2018.
Thenew RPSargetsrequirethat MID meetthe SBX2 targetsthrough2020andthat MID reach44
percentRP Sy the end of 2024,52 percentRP 3y the end of 2027,andfinally 60 percentRP 3y the
endof 2030.

MID hascombinedthe RPSrocurementPlanwith its MID RPEnforcementProgran in order to
facilitate implementation,administration,and compliancewith SBX¥2,SB100,andthe CEQRPS
RegulationsAsMID hadfirst adoptedits MID RPSEnforcementfrogramoutlining specificelementsto
be includedin its RPSrocurementPlan,andthe previousversionof the RProcurementlar?
incorporatedthe criticalelementsof the MID RPEnforcementProgram this latestrevisioncombines
both the MID RPEnforcementProgramandthe MID RP3rocurementPlaninto one document.in
addition, this latestrevisionof the MID RPSProcurementPlanand EnforcementProgramincorporates
the updatedRPSargetsrequiredby SB100.

SECTIOR: MID'®RPFPROCUREMEMISTORY

In accordancevith the MID RPSasit hasbeenupdatedfrom time to time, MID madethe following
renewableenergyprocurementinvestments:

ProcurementPriorto 2003

x StoneDropMini HydroelectridProject
f Locatedin Waterford, Stanislauounty,CA
f Builtand operatedby MID

! SBXYChaptet, Statutesof 2011, FirstExtraordinarySessionamendspertinent provisionsin PublicResource€ode

Section®25740through 25751andamendsand/or addsPublicUtilities CodeSections399.11 throug399.31.

MID adoptedits “Renewabld&nergyResourcegnforcemenPrograni (MID RPEnforcementProgram)duringits regularly
scheduledmeetingon Decemberl3,2011viaBoardResolutiorNo.2011 82.

TheCE@RPXRegulationsare setforth in Title 20, Division2 ofthe CaliforniaCodeof Regulations.

4 SenateBill 350 (Deledén,Chapter547, Statutesof 2015). Thepertinent provisionsof SB350are codifiedin PublicUtilities
CodeSections399.15 througi399.30,andaddedSection9021to the PublicUtilities Code.

SenateBill 100 (DeLedn,Chapter312, Statutesof 2018). Thepertinent provisionsof SB100are codifiedin PublicUtilities
CodeSections399.15,and 399.30,andaddedSectionr454.53 tdhe PublicUtilities Code.

Thefirst versionof this procurementplanwasadoptedby the MID Boardof Directorson Novemberl2,2013viaBoard
Resolutior201387.



f 260kW
f 700MWhsof renewableenergyannually
f DeliverycommencedApril 1984

2004
X HighWindsWind Project
f Locatedn SolanoCounty,CA
f 10 ryeacontract
f 25megawatt(MW)share
f 65 GWhsof renewableenergyannually
f Deliverycommencedlune2004

2005
x Shilohwind Project
f Locatedin SolanoCounty,CA
f 10 ryeacontract
f 50MW share
f 140GWhsof renewableenergyannually
f Deliverycommencedlune2006

2006
X BigHornWind Projectl
f Locatedn KlickitatCounty WA
f Throughthe ModestorSant&lara rReddirfgublicPowerAgencyMSRPPA)
f 20 ryeadurationandan extensionright of 5 years
f Approximatelya 25MW share
f 65GWhsof renewableenergyannually
f DeliverycommencedOctober2006

2009
x StarPointWind Project
f Locatedn ShermarnCounty,OR
f 20 ryeacontract
f 99.7MW
f 240GWhsof renewableenergyannually
f Deliverycommencedlune2010

x HighWindsProjectextensionandincreasedshare
f Contractextensionof 1 yearat the original25 MW levelthroughMay 2015
f Additionall3yearcontract extensionstartingJune, 2015
f Increasedrom 25 MW to 50 MW share
f 110GWhsof renewableenergyannually

x FiscalinBiodigester
f Locatedn Stanislauounty,CA
f 750kwW
f 3 GWhsof renewableenergyannually
f DeliverycommencedOctober2009
f Contractwasextendedfor 15yearsstarting April 2012



2010
X McHenrySolarFarm
f Locatedn Stanislau€ounty,CA
f 25 ryeacontract
f 25MW solarphotovoltaicpower plant
f 65GWhsof renewableenergyannually
f Commerciabperationwasdeclaredin December2012
x BigHornWind Project2
f Locatedn KlickitatCounty, WA
f Executedhroughthe MSRPPA
f 25 ryeacontract
f 33MW wind projectshare
f 80 GWhsof renewableenergyannually
f DeliveriescommencedNovember2010
x NewHoganHydroElectricProject
f Locatedin Calaveraounty
f 3.3MW smallhydroelectricproject
f Builtand operatedby MID
f 10 GWhsof renewableenergyannually
f Deliveriescommencedin 1986
f Priorto 20100utput wassoldto PG&E
f MID’'srightsend upon expirationof the FER@censein 2032.

2017
X Mustangll BarbaroSolarProject
f Locatedn KingsCounty,CA
f 50MW
f 20 ryeacontract
f 150GWhsof renewableenergyannually
f DeliveriescommenceDecember2020
x BlytheSolarlV Project
f Locatedin RiversideCounty,CA
f 62.5MW
f 20 ryeacontract
f 185GWhsof renewableenergyannually
f DeliveriecommenceDecember2020

2018

X LoyaltonBiomassProject

f Locatedn SierraCounty,CA

f 1MW

f 5ryeacontract

f 7GWhsof renewableenergyannually

f DeliverycommencedApril2018

f Procuredto meetthe requirementsof SB859requiresthat the state’selectricutilities
acquiretheir loadratio shareof capacityfrom biomasdfacilitiesthat burn woody
biomassrom highhazardfire zones.

3



SECTION: MID’'SRPE PROCUREMENTLAN

In orderto complywith PublicUtilities Code(PUCBection399.30(ajndfulfill its renewableenergy
resourcegenerationprocurementtargets,MID adoptsandimplementsthis RP3rocurementPlanand
EnforcementProgramincorporatingthe specificcomplianceperiodsandtargetsspecifiedin PUCSection
399.30. MID shallprocureenergyfrom eligiblerenewableresourceghat the CEQasdeterminedmeet
the definition of an“eligible renewableenergyresource”assetforth in Section399.12(e)of the Public
Utilities Code andincludingfacilitiessatisfyingthe criteria of Section399.120f the PublicUtilities Code,
andthat havebeencertified by the CEGsan eligiblerenewableenergyresource. TheGeneralManager
shalltake all necessaryr appropriateactionsto implementthis MID RPSProcuement Planand
EnforcementProgram.

PUCSection399.30(n)providesthat MID shallretain discretionover both of the following:

x Themix of eligiblerenewableenergyresourcegprocuredby MID andthoseadditional
generationresourcegrocuredby MID for purposesof ensuringresourceadequacyand
reliability.

X Thereasonablecostsincurredby MID for eligiblerenewableenergyresourcesowned by MID.

In compliancewith SBX2, the CEQRPRegulationsandthe requirementsof SB100,includingthe
discretionexpresslyeservedio MID, MID will endeavorto procureenergyfrom eligiblerenewable
energyresourcesn a mannerthat complieswith the procurementtargetsandthe portfolio balance
percentagesfor portfolio contentcategories(PCC). Thkectionsandtable belowsummarizehose
requirements. Theprocurementcomplianceargetslisted below are minimumrequirements
establishedn SBX¥2 the CEGn the CEQRPSRegulationsand SB100. ATTACHMENShowsan
illustrative summaryof MID’splanfor compliancewith the requirementslisted above.

A. CompliancePeriods
PUCSection399.30(b)definescomplianceperiodsasfollows (seealso CEQRPSRegulations
§3204):

1. CompliancePeriodl: Januaryl, 2011,to Decembei31,2013,inclusive.
2. CompliancePeriod2: Januaryl, 2014,to December31,2016,inclusive.
3. CompliancePeriod3: Januaryl, 2017,to December31,2020,inclusive.
4. CompliancéPeriod4: Januaryl, 2021to Decembei31, 2024, inclusive.
5. CompliancePeriod5: Janwary 1, 2025to December31,2027,inclusive.
6. CompliancePeriod6: Januaryl, 2028to December31,2030,inclusive.
TheCEGhallestablishmultiyearcomplianceperiodsin subsequentyears(PUCE 399.30(c)().

B. Procuement Requirementswithin EachCompliancePeriod
1. PUCSection399.30(c)(1)and(2) establisheghe quantitiesof energyfrom eligible
renewableenergyresourcego be procuredfor eachcomplianceperiod and callsfor
reasonableprogressoward complianceperiodtargetsduringinterveningyears(seealso
CE@®RPS3Regulations§ 3204(a)):

Thefollowingtargetsare established:



Tablel. RPSCompliancePeriodTargets

CompliancePeriods

RPSTargetAsa Percentage

of RetailEnergySales

CompliancePeriodl 2011 2013 Averageof 20%
2014 20%
CompliancéPeriod2 2015 20%
2016 25%
2017 27%
. : 2018 29%
CompliancéPeriod3 5019 31%
2020 33%
CompliancePeriod4 2024 44%
CompliancéPeriod5 2027 52%

2. Unlessotherwiseupdatedby the CECfor the calendaryearJanuaryl, 2031onwardthe
provisionsof Section3(A)in this RPSrocurementPlanand EnforcementProgramshall

apply.

C. MiID’sInterim CompliancePeriodTargets
(PUCB 399.30(c)(1pnd(2), CERPRegulations 3204(a)(1))

1. Thequantitiesof eligiblerenewableenergyresourcego be procuredfor Complianceé?eriod
1 havebeenverifiedby the CEGndwere equalto anaverageof 20 percentof retail sales.

2. Thequantitiesof eligiblerenewableenergyresourcedo be procuredfor all other

complianceperiodsreflect reasonablgrogressn eachof the interveningyearssufficientto

ensurethat the procurementof electricityproductsfrom eligiblerenewableenergy
resourcesachieve25 percentof retail salesby December31,2016, 33 percentby

December31,2020,44 percentby December31,2024,52 percentby Decembef31,2027,
and60 percentby December31,2030.MID shalldemonstratethat it is makingreasonable
progresgo ensurethat it shallmeetthe 60 percentRPSarget by the end of 2030through

its annualRPSompliancefilingsat the CEC.
D. DefiningPortfolio ContentCategorie{PCCs)

PUCSections399.30(c)(3and 399.16establishPCCspecifyinghe electricityproductsthat may
be procuredfor RPSomplianceduringeachcomplianceperiod (seealsoCEQRPRegulationg

3203).

Thefollowing are generaldescriptionsof eachPCC:
1. PCd.:referto PUCE 399.16(b)(1)CERPReguléions3203(a)for a full descriptionof

requirements.




Overview

x PCdQ electricityproductsmustbe procuredtogetherwith associatedenewableenergy
credits(RECdp be classifiedcasPCCL.

X Theelectricity productsmustbe generatedby an eligiblerenewableenergyresource
that isinterconnectedto atransmissiometwork within the WesternElectricity
CoordinatingCounciWECC)egion.

X

Must haveitsfirst point of interconnectionwithin the meteredboundariesof a
Californiabalancingauthority area(CABAARr

Must haveits first point of interconnectionto an electricitydistribution systemused
to serveend userswithin the meteredboundariesof a CABAAQr

Must be scheduledon arhourly or sub hourly basisinto a CABAAwvithout
substitutingelectricityfrom anothersource.If there is a differencebetweenthe
amountof electricitygeneratedwithin an hour andthe amountof electricty
schedulednto a CABAAwithin that samehour, only the lesserof the two amounts
shallbe classifiecasPCQ, or

Theelectricityfrom the eligiblerenewableenergyresourcecanbe dynamically
transferredinto the CABAA.

MaintainingPCCZStatusin a Resalelransaction
X Theoriginalcontractfor procurementof the electricityproductsmeetsone of the

criteriaabove(seealsoCEQRPRegulationg 3203a)(1)(A)- (D)).In this caseonly
the realtime transferof energyandassociatedREC#0 the ultimate buyerthat have
not beengeneratedprior to the effectivedate of the resalecontractwith the
ultimate buyer are allowed;or

Thetransactionmeetsthe schedulingconditionabovewhile maintainingthe original
hourly and subrhourlyscheduleandthe realtime transferof energyandassociated
REC#0 the ultimate buyerthat havenot beengeneratedprior to the effectivedate
of the resalecontrad with the ultimate buyer.SeealsoCEQRPRegulationg
3203(a)(2)(d).

x Electricityproductsoriginallyqualifying in PCCL andresoldthat do not meetthe criteria
aboveshallnot be countedasPCQ electricityproducts.

PCQ:referto PUCE 399.16(b)(2)and CEQRPSRegulations3203(b)for a full descriptionof

requirements.

Overview

X PCQ electricityproducts(sometimealsoreferredto as“firmed randshaped”jnust be
generatedby an eligiblerenewableenergyresourcethat isinterconnectedto a
transmissiometwork within the WECQegion,andthe electricity mustbe matchedwith
incrementalelectricitythat is schedulednto a CABAA.

x Thefollowingcriteriafor bundledPCC2lectricityproductsmustbe met:
x Thefirst point of interconnectionin the WECGQCegionfor both the eligiblerenewable

energyresourceandthe resourceproviding the incrementalor firming energymust
be locatedoutsidethe meteredboundariesof a CABAA.



x Thefirming energyusedto matchthe electricityfrom the eligiblerenewableenergy
resourcemustbe incrementalto MID'.

X Thecontractor ownershipagreementfor the firming energyis executedat the
sametime or after the contractor ownershipagreementfor the electricityproducts
from the eligiblerenewableenergyresourceis executed.

X Thefirming energymustbe schedulednto the CABAAwithin the samecalendar
yearasthe electricityfrom the eligiblerenewableenergyresourceis generated.

X Theelectricityfrom the eligiblerenewableenergy resourcemustbe availableto be
procuredby the MID and maynot be soldbackto that resource.

x Electricityproductsoriginallyqualifyingin PCQ@ andresoldmustmeetthe following
criteriato remainin PCQ:

X

X

Theoriginalcontrad for procurementof the electricityproductsmeetsthe PCC2
criteriaabove(seealsoCEQRPSRegulationg 3203(b)(2)(A)- (E)).

Theresalecontract transfers only electricityand REC#hat havenot yet been
generatedprior to the effectivedate of the resalecontract.
Theresalecontracttransfersthe originalarrangementfor firming energy,
includingthe sourceand quantity for the firming energy

Theresalecontract retainsthe schedulingof the firming energyinto the CABAA
assetout in the originaltransaction.

Thetransactionprovidesfirming energyfor the MID in its claimof the
transactionfor RPSompliance.

Thefirmed energyis schedulednto the CABAA.

x Electricityproductsoriginally qualifying in PCQ andresoldthat do not meetthe criteria
requirementsof either PCCL or PCQ fall within PCG3.

3. PCGQ:referto PUCE 399.16(b)(3)CERPRegulationg 3203(c)for afull descriptionof
requirements.

x AllunbundledRECsandother electricity productsprocuredfrom eligiblerenewable
energyresourcedocatedwithin the WECQegionthat do not meetthe requirementsof
either PCCbr PCC2all within PCC3.

x Electricityproductsthat fall underthe PCQ3 electricity productcategorythat were
procuredandundercontract prior to Junel, 2010canbe usedunderthe optional
compliancemeasuredescribedn the OptionalComplianceMeasures,
§3206(a)(1)(A)(1pf the CEQRPRegulationsandwill be designatedoy the label“GR3”
for MID’sinternaltracking.

4. PCQ@:referto PUCE 399.16(d) CERPRegulationg 3202(a)(2Yor a full descriptionof
requirements.

! Forpurposesof this Section(seealsoCERPRegulationg 3203),“incrementalelectricity” meanselectricitythat is
generatedby a resourcelocatedoutsidethe meteredboundariesof a CABAAandthat is not in the portfolio of MID claiming
the electricityproductsfor RPSomplianceprior to the date thecontractor ownershipagreementfor the electricityproducts
from the eligiblerenewableenergyresource with whichthe incrementalelectricity is beingmatched,is executedoy MID or
other authority, asdelegatedby the MID governingboard.



x Contractsor ownershipagreementsriginallyexecutedprior to Junel, 2010,countin
full towardsthe RP$rocurementtargetssetforth in Section3.Baboveif the renewable
resourcemet the CEC’&®P R ligibility requirementsthat werein effectwhenthe
procurementor ownershipagreementwasexecutedby the MID andthe associated
RECsreretired within 36 monthsof the date the electricityproductis generated.The
contractsor ownershipagreementswill continueto countin full if anycontract
amendmentsor modificationsthat occurredafter Junel, 2010,do not increasethe
nameplatecapacityor expectedquantitiesof annualgeneration,or substituteof a
different renewableenergyresourceto meetthe termsof the originalagreement An
amendmentto increasethe duration of the contractbeyondits originalterm is
acceptbleif the originalterm wasat least15years.

x If contractamendmentsor modificationsafter Junel, 2010increasenameplatecapacity
or expectedquantitiesof annualgeneration,increasethe term of the contract as
outlined above,or substitutea different renewableenergyresource only the MWhsor
resourcegrocuredprior to Junel, 2010,shallcountin full toward the RP$rocurement
targets. Theremainingprocurementmustbe classifiednto PCQ, 2, or 3, andfollow
the portfolio balancerequirementsin accordancewvith Section3.Ebelow (seealsoCEC
RPRegulation§3204(c)).

x PC@resourcesgnaynot be appliedto the balancingequirementsdefinedin Section
3(E)below (seealsoCE@RPIRegulationg 3204(c)).

5. HistoricCarryoverreferto CEQRPSRegulationg 3206(a)(5 for a full description of
requirements.

X MID procurementgeneratedbefore Januaryl, 2011,that met the PCQ criteriaabove
(seealsoCERPSRegulationg 3202(a)(2))that wasin excesf the sumof the 2004—
2010annualprocuremnent targetsdefinedin CEQRP SRegulationsSection3206(a)(5)(D),
havebeencreditedto MID by CEQor usein MID’sRP$rocurementtargetsduringany
of the complianceperiods.

E. Portfolio BalancingRequirementsrQuantitiesfor PCCs

Referto PUC88399.30(c)(3and 399.16(c)and CERP Regulationg 3204(c)for a for afull
descriptionof requirements.

Table2 providesa summaryof the RPSequirementsthat are applicableto POUsn the CEQRPS
Regulations.



Table2. Portfolio ContentCategoryRequirements

BalancingRequirements~or

Compliance Portfolio

Periods

PCC1 PCC3

Compliance | 517 poog H5% G0%
Period3
Future
Compliance 2021 Onward H5% G0%
Periods

AsPCC@roductscountin full, they meetthe PCCIequirements.During2017,MID met its
PCCztequirementswith 99 percentPCC@ontractsand 1 percentPCCZkontracts.

SECTIONM: OPTIONACOMPLIANCHEEASURES

Both PUCE 399.30and CERPRegulationg 3206authorizethe useof additionalflexiblemeasures
for complianceMID incorporateseachof optional compliancemeasuresnto this RPSrocurementPlan
and EnforcementProgramasfollows:

A. BankingMechanism

1. MIDmayapplyexcesgprocurementfrom one complianceperiodto subsequentompliance
periods,includingcomplianceyearsfollowing 2020, usingthe criteriaoutlinedin Section
3206(a)(1)(Apf the CEQRPRegulationsMID may countanyexcesgprocurementaccrued
beginningJanuaryl, 2011.Exces@rocurementshallbe calculatedassetforth in the CEC
RPXRegulationsSection3206(a)(1)(D).

B. Deviationfrom ProcurementContentCategoryRequirementsand TimelyCompliance

1. MID maywaiveor delaytimely compliancewith an RPSequirementif MID demonstrates
that anyof the conditionsbeyondthe control of MID, consistentwith thosesetforth in CEC
RPRegulationsSectiord206(a)(2)(A) B, existand MID would havemet its RPS
procurementrequirementsbut for the causeof delay.

2. Inaddition, MID mayreducethe portfolio balancerequirementfor PCQ for a specific
complianceperiod. Theneedto reduceportfolio balancerequirementsfor PCCL musthave
resultedfrom conditionsbeyondthe control of MID assetforth in CEGRPSRegulations
Section3206(a)(2)(A)1 rand consistentwith PUCSection399.16(e)If MID reducesits
portfolio balancerequirementsfor PCCL, it must adoptsuchchangesat a publiclynoticed
meeting(with advancenoticeto the CECandmust includehis informationin the updated
RP3rocurementPlanand EnforcementProgramsubmittedto the CEC.



C. CostLimitations
Referto PUC88399.30(d)(2rnd 399.15(c)and CEQRPRegulationg 3206(a)(3¥or a full
descriptionof requirements.

1.

At the discretionof the MID Boardof Directors the following costlimitation rulesmaybe
appliedto MID’sexpendituredfor procurementunderthis RPSProcurementPlanand
EnforcementProgram consistentwith CEGRP3RegulationsSection3206(a)(3).

Inimplementinga costlimitation for procurementexpendituresunderthis RPSProcurement
Planand Enforcement®rogram MID will considerthe following:

a. Inits effortsto diversifyits RPSMID will examinethe costreffectivenesef new
opportunitieswhile takinginto consideratiorthe impactson ratesand protectingits
customersirom an excessiveate increase(s) Whencomparedto the costto purchase
non rrenewabl@nergyof comparablevolumeanddeliveryprofile, if incorporatingthe
annualexpenditureof new eligiblerenewableresourcesnto MID’scurrentRPS
ProcurementPlanand EnforcementProgramwould resultin rate increasef more
than 2 percentper yearat anytime duringthe life of the consideredRP $rocurement,
costlimitation maybe applied at the discretionof the MID Boardof Directors.

D. MID Authority
PUCE 399.30,andother relevantlawsandregulations.

1.

In endeavoringo procureadequde suppliesof renewableenergyto meetthe targetsset
forth in this RPSProcurementPlanand EnforcementProgram MID shallat all times
maintainsystemreliability and safety. TheDistrictretainsall authority andflexibility granted
underPUCSection399.30and other relevantauthoritiesin meetingits obligationsunder
PUCSection399.30in accordancavith this RPSProcurementPlanand Enforcement
Programandretainsthe ability to modify this documentat anytime in order to maintain
thesegoals.

SECTION: REVIEWUPDATESRANDENFORCEMENT
Referto PUCE 399.30(e) 8 399.30(f) CERPRegulationg 3205(a)and § 3205(b) for a full description
of requirements.

ThisRPSrocurementPlanand Enforcementrogramwill be updatedasappropriatefor consistency
with RPSequirements,asthey maychangefrom time to time.

A. MIDwill providethe following notice asit pertainsto RP$rocurementregardinga new or
updatedRP3rocurementPlanand Enforcementrogram:

1. MiDshallpostnoticein accordancevith Chapter9 (commencingwith Section54950)of

Part1 of Division2 of Title 5 of the GovernmentCodewheneverthe Boardof Directorswill
deliberatein publicon the RPS$rocurementPlanand Enforcementrogram.

In addition, MID shallnotify the CE®f the date, time, andlocationof the publicmeetingto
considerthe RProcurementPlanand Enforement Program.This requirementwill be
satisfiedif MID providesthe CEQvith the uniform resourcelocator (URL}hat directlylinks
to the notice for the publicmeeting.Alternatively,an e rmailwith information on the public
meetingin PortableDocumentFormat(PDF)mayalsobe providedto the CEC.
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3. MIDwill notify the CEGf any URLprovidedby MID no longercontainsthe correctlink, and
MIDwill sendthe CEG correctedURLthat linksto the information or a PDFcontainingthe
informationassoonasit becomesavailable.

4. If MID distributesinformationto its Boardof Directorsrelatedto its renewableenergy
resourceprocurementstatusor future procurementplansin light of its enforcement
program,for the MID Boardof Directors’consideratiomat a publicmeeting,MID shallmake
all that informationavailale to the publicat the sametime that it is distributedto the
Boardof Directorsandshallprovidean electroniccopyof that informationto the CEGor
postingon the CEGvebsite.

a. Thisrequirementis satisfiedif MID providesto the CEGhe URLthat directly linksto the
documentsor informationregardingother mannersof accesdo the documents.
Alternatively,an e mail with the informationin PDFmayalsobe providedto the CEC.

b. MIDwill notify the CEGf any URLprovidedby MID no longercontainsthe correctlink,
and MID will sendthe CEG corrected UR_that linksto the informationor a PDF
containngthe information assoonasit becomesavailable.

MID will providethe following notice whenthere are substantialchangedo the areasof
enforcementin this RPSrocurementPlanand EnforrementProgram:

a. Ifthe enforcementprogramis modified or amended no lessthan 10 calendardays
notice shallbe givento the public before anymeetingis heldto makea substantive
changeto the enforcenent program.

b. MIDwill providethe CEQoticeandinformationasdescribedn A(2)and A(3)above.

. Otherenforcementactionsby the MID that will assistMID’seffortsin inthe RP$rocurement
processaspart of this RPProcurementPlanand Enforcementrogram:

1. Staffshallinform the Boardof Directorsin the eventthat MID will not meetthe renewable
energyresour@ procurementrequirementssetforth in MID’'sRP3rocurementPlanand
EnforcementProgram.

2. Assoonasreasonablypracticablefollowinginformingthe Boardof Directorsof a
noncompliancassue staff shalldevelopand presentto the Boarda planto bringthe District
into compliance.
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ATTACHMENT

1. EXISTINGLIGIBLRENEWABLENERGRESOURCES

MID currently hasthe following energyresourceaunder contractand/or ownershipthat meet
the eligiblerenewableenergyrequirementssetforth in PUCSection399.11 et seq.andthe CEC
RP3Regulations:

Tablel: MID CurrentEligibleRenewableEnergyResources

Technology/Projects PCGCCategory | MW | AnnualGWh |

SmallHydroelectric

x StoneDropMini Hydro PCCO 0.260 1

x NewHogan PCCO 3.3 10

r

Wind

x HighWindsWind Project PCCO 50 109

x Big Horwind Projectl PCCO 25 64

x Big Horwind Project2 PCCO 325 82

x StarPointWind Project PCCO 99.7 238
DigesterGas

X FiscalinFarms PCC1 0.750 2
Biomass

x ARPLoyalton PCC1 1 7
Solar

X McHenrySolarFarm PCCO 25 65

x SmallSolarPhotovoltaicSystems GR3/PCC3 10 17
Procured

x Solar:Mustangll Barbaro PCC1 50 150

X Solar: Blyth&/ PCC1 62.5 185

2. PROCUREMENTANFORFUTURRENEWABLENERGRESOURCES

In orderto meetthe requirementsof SB100andthe CERPSRegulationsMID plansto carry
forward excesgprocurementfrom one complianceperiodto the nextwheneverpossible As
existingcontractsnearexpiration,MID will negotiatean extensionor replacethoseresources
with other eligiblerenewableenergyresourcesasnecessaryo maintainRPSomplianceMID
will alsouseits availablehistoriccarryoverand prior excesgprocurementin yearswherethere
may otherwisebe a shortfallthroughthe bankingmechanisndescribedn SectiondA of this RPS
ProcurementPlanand EnforcementProgram.
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The following exampleillustrates the bankingapproach describel in SectiordA of this RPS
ProcurementPlan and EnbrcementPragram.

3. REVISIOMISTORY

Updatedtitle to combine the MID Renewals
EnergyResourcesEnbrcementProgramwith the
1 Novemberl3,2018 | RPSrocuementPlan, cleanupand
implemertation of updatesassogated with 8
100.
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