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1 Executive Summary

The California 1IS@gularlyreports on the performanceof its markets to provide timely and relevant
information. Tis is the first ofa custanized monthly reportthat will focus on the/ ! L{ h Q& YI NJ S
performanceand systenctonditionsduring the summer monthgune througtSeptembe), when system

conditions are particularly constrained in California and the Western Interconnectioaseonthly

reports will also provide an assessment thfe performance of specifiomarket enhancemens
implemented as part of thé ! L {stntnh@r readinesmarket rules change's

June2021Highlights-

CAISGmplemented four elements of the summer readiness initige: i) make-whole incentivesfor
hourly imports during tight system conditions) reaHime pricing ofuse ofcontingency reserves at the
bid cap,iii) adding an uncertainty component to the capacity test requiremémthe Energy Imbalance
Market (EM), andiv) improvements to the management of storage resouroesler resource adequacy
requirementsduring tight supply system conditioRs.

June eperienced record temperatures across th&/estern United Stateswith two heat events and
above average tenmgraturesthroughout Californiaand the EIM footprint The first heat event occurred
from June 12 through June ZiinpactingCaliforniathe Southwest,and Northern Mountain West The
second heat evendccurredoverthe Pacific Northwest from June 24 thiglu June 30.

Reduced levels of hydroelectric production due toradight conditions. Reservoir conditions for

California and the West arsignificantlybelow normal. The statewide storage in major reservoirs is
currently 67percentof averageor this timeof yearand 51percentof capacityoveralf. Hydro production
inJune2021was aboutl KS &t YS 2F H A H Rl KBIR RU200 A2 YLINRAR dzOG A 2 Y

CAISCalled for a Flex Alert on June 17 and IBAISstimates that energy conservation triggered by
the Flex Alerts resulted inourly load reductiors from 77 to 735 MW duringthe peak hours. These
conservation estimates were in part due do emergency proclamatiosigned by Governor Newsoat
Californiato free up additional energy capacity amid a ordjeat wave?

Monthly resource adequacyRA)capacitywas at46,113 MWand was above the level ofactual load
needs(demand plus operating reserves)RA capacity from hydresources for June 2021 w0 MW

¢ KAa NBLRNI A& GFNHSGSR Ay LINBPQGARAY3I GAYSEE@ AYTF2NNIGAZ
of June. Several metrics provided in this report pireliminary and based on data still subject to change. It is also

important to note that the data and analysis in this report are provided for informational purposes only and should

not be considered or relied on as market advice or guidance on markgtipation.

2 Additional market rule changes will be implementiedJuly 2021and CAISO will report on the performance of

GK2aS OKIy3aSa a GKSe& 0S02YS FdzyOaAz2ylt Ay GKS /! L{hQa
that will be implemerted this summer and their expected activation dates are provided in the next section.

3 https://cdec.water.ca.gov/reportapp/javareports?name=STORSUM

4 https://www.gov.ca.gov/wpcontent/uploads/2021/06/6.17.24ExtremeHeatproclamation. pdf
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less than it was in June 2020hile storageesource capacity increased by 4@0V. Nonresource specific
imports remaired about the same levals it was infdJune 2020

AN v oA A v oA

OnJune 17 and 1&£AIS@a f 2| R Skrne 302 RiS-RforécésSof 40,628W used in resource
adequacy programs Becauseaggegated temperatures in the CAISO system rosp to 10 degrees

AN 2. oA A X AL

Fahrenheitabove normalCAISQ & f 2| R S HnE2So&EaSifRfoutinkuss imdun®021

RA capacity available in the market was generally sufficient to cover actual load ne@dly. twohours

after the gross peak were not fully covered by RA capacity, which was covered by aboveRA non
capacity. NorRA capacity available in the market was consistently over 4,000 MW through the month,
and was supported by both internal supply and imports

CAIS@& LINAOSAa RAGSNAHSR | £iNaighdlune 18 Rdaltiie Jricd? dedd lgdr Wdzy S
than dayaheadpricesduring the heat wave of June 418, and mainly during peak hours of the day. This

partly attributable to the dayahead markehavingprocured more supply capacity tneetprojected high

loadsthat did not materialize in theeattime marketbecause otooler than forecasted temperatures

along the coast, reductions in actulalad because oénergy conservation and demand response, in
addition to theincremental adjustment to the load forecast in the eédyead market

The residual unit commitment process (RUC) was unable to meet the adjusted load forecast in one hour
of June 17and concurrently found ove,000MW of exports to be infasible Theinfeasibleexports

were acombination of exports that were bith economially or selfscheduled witheither low or high
priority. The high priorityexports, which arexports thatare backed by resources contracted to serve
external loadwere rebid into the realtime market, andvere fullyscheduled given changed conditions

In the readtime market, export curtailments were minimal and only for low priority expostsich are
exports not backed by resources contracted to serve external o, the largest volume curtailed on
June 21. These curtailments were not due to tight supply conditions but rather due to congestion
managemenbn an intertie that observed high volume of schedules relativigstecheduling capacity

Hourly average of neschedule interchange wasbout 4,800MW for peak hourdn June Net schedule
interchangereacted its minimum levels on Jun&6, 21and 28when CAISO experienced the largest
volume of exports in the system. On June 28, the net interchange was a net edpanttotal exports
over 7,000MW were greater than total import&xport schedulesn PaloVerdeincreased steeply during
the mid-June heat event

EIM transfers into the CAISO aregere about 4,00 MW on June 17 during peak hourransfers into
CAISO weré&rom multiple areasjncludingadjacent areasnd alsofrom farther reaching areas. During
the second heatwavéhat struck the Pacific Northwessimilar benefits materializedwith EIM transfers
going into the Pacific Northwest entities. These transfeflect the economic and operational benefits
that EIM offers to participating entities by maximizing supply diversity.

About 94 percent of RA imports bid at $0/MWh or lower prices in the deghead market which is
assessefdbr static RA importselated toCPUC jurisdictional load serving entigesl for hoursending 17
through 21in weekdays.
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Selfscheduled wheethrough transactions on June 18 reachdg200MW on the system as a whole.
The bulk of wheethrough transactionswere selfscheduledbetween June 14 and June 1@ndwere
mainlyontwo paths NOB to Paloverde (max of 448VN) and from Malin to Paloverde (max of 3UxV).
These intertie constraints did not become congested in the markets during this period.

Proxy demand response was dispatched to 160 MW on June 17#vhilereliability demand response
resources (RDRRere not activated and dispatched in the retahe market.

Sorage resources contributed up to 60MW during critical intervalsacross the gross and net load
peaks Their maximum charge dispatches occurred between hour ending 19 and 21, while charging the
most in early hours when solar supply was plentiful. The maximum level of state of charge of about
3,000MWh wasreached as early as hour ending 4.

The addition of uncertaity to the capacity test has increased the frequency of capacity test failures
with CAlSQareaexperiening three more capacity failures during thenid-Juneheat wave Other EIM
entities alsoexperiencedanincrease in failures. The majority of test fadaoccurredduring peak hours
when supply conditiongsere tight.

Overall CAIS@ daily market costsreached$95 million on June 17Thisis more than three times the
cost of a more typical day in tHest half of June (approximatel$25 millior), but it is consistent with

costsobservedor days in othesummermonthsin previous yearsThis higher cost reflesthe increased

load and services settled at higher energy prices.
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4 Acronyms
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AZPS
BAA
BANC
BCHA
CASO
CCA
CEC
CMRI
CPUC
DAM
DLAP
EIM
ELCC
ESP
ETC

FMM
HASP
HE
IEPR
IFM
IOU
IPCO
LADWP
LMP
LMPM
LSE
MSG
MW
MWh
NEVP
NGR
NOB
NSI
NWMT
OASIS
OR
PACE
PACW
PGE
PNM
PRM
PSEI
PST

Arizona Public Service

Balancing Authority Area

Balancing Authority of Northern California
Powerex

California Independent System Operator
Community Choice Aggregator
California EnengCommission
Customer Market Results Interface
California Public Utilities Commission
Day ahead market

Default lbad AggregatedPoint

Energy Imbalance Market

Effective Load Carrying Capacity
Energy Service Provider

Existing Transmission Contract
Fahrenheit

Fifteen Minute Market

Hour Ahead Scheduling Process
Hour Ending

Integrated Energy Policy Report
Integrated Brward Market
InvestorOwned Utility

Idaho Power Company

Los Angeles Department of Water and Power

Locational MirginalPrice

Local Market Power Mitigation
LoadServing Entity

Multi-Stage Generator

Megawatt

Megawatthour

NV Energy

Non-Generating Resource
NevadaOregm Border

Net Scheduled Interchange
Northwestern Energy

Open Access SanT@éme Information System
Operating Reserves

PacifiCorp East

PacifiCorp West

Portland General Electric

Public Service Company of New Mexico
Planning Reserve Margin

Puget Sound Energy

Pacific Standard Time
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PTO
QC
RA
RDRR
RTM
RUC
SCL
SMEC
SOC
SRP
TIDC
TOR

ParticipatingTransmissiorOwner
Qualifying Capacity

Resource Adequacy

Reliability Demand Response Resource
RealTime Market

Residual UniCommitment

Seattle City Light

System Marginal Energy Component
State of Charge

Salt River Project

Turlock Irrigation District
Transmission Ownership Right
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5 Background

In mid-August 2020, aistoricalheatwave affected thaVestern United States, resulting energysupply
shortages that required two rotating power outages in thel&€@balancingauthority area (BAA)on
August 14 and 15, 202The heat wave extended through August 191St3eclared Stge emergencies
for August ¥ and 18 bt avoidedrotating outages.Over the 2020 Labor Day weeken@alifornia
experienced another heat wave and again the CAISO avoitigiihg outages.

In a joirt effort, the California Public Utilitie€ommissionthe Caifornia EnergyCommissiorand the
California IS@nitiated an analysis of the causes foetlotating outagesThe findings were documented
in the FinalRoot Cause Analysisport.®

TheFinalRoot Cause Analysis found three major causal factors contriptirthe rotating outages of
August 14 and 15, 2020,

1. The extreme heat wave experiencednmid-August2020was a 1in-30 year weather event in
California and resulted in higher loads treatceeded resourcadequacy and planning target
This weather event ®ended across theNestern United States, impacting loads in other
balancing areas and strainirsyipply across th@Vest.

2. In transitioning to a reliable, clean, and affordable resource mix, resource planning targets have
not kept pace to ensure sufficieresources that can be relied upon to meet demdmdboth the
gross and net loadyfosspeak of demandesssolar and wind production) peaks.

3. Someexistingpractices in the daphead energy markeat that time exacerbated the supply
challenges under highistressed conditions.

Effective September ,52020, while still facing highoad conditions, CiSOidentified one area of
improvement to existing market practiseegarding the treatment of export priorities. (0Omade an
emergency business practioganud change toaddresshis issue. The firgiart ofthe change was to use
the intertie scheduleslerived fromthe scheduling run, instead of the pricing run, in the reliability unit
commitment process (RUC) to more accurately reflect the feasible expodgelsecoming from the day
ahead market. These schedules serve as a referencetégdihg. The seconghart of thechange was to
usethe RUC schedules, instead of the integrated forward market (IFM) scheiduleserminingthe day
ahead priority utilizedn the realtime marketfor exports beingelfscheduled Prior to this change, any
export cleared in the IFM market received a ddyead priority in the realime market up to the cleared
IFMscheduled. With thehange exports cleared in the daghead narket receive a daghead priority up

to the cleared schedule in the RUC procdsss practice remains in place even after the policy initiative
changes schedutfor summer 2021.

5 California Independent System Operator, California Public Utilities Commissionalifoch@ Energy
Commission. Final Root Cause AnalysisMigust 2020 Extreme Heat Wave. January 13, 2021.
http://www.caiso.com/Documents/FinaRoot-CauseAnalysisMid-August2020-ExtremeHeatWave. pdf
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After the publication of the Final Joint Root Cause AnalysisC#&@Qinitiated an effort to identify, discuss
with marketparticipants angpropose enhancements across different areas of the market practices. This
effort wasinitiated with educational workshops to level the understanding of existing market practices
andtheir implications. This was followed by tfiermal launch ofthe Market Enhancemestfor Summer

2021 Radiness initiativé

The Summer 202&nhancements include

Load, Export and wheeling priorities

Import market incentives during tight system conditipns

Realtime scarcity pricing enhancements

Reliability demand response dispatch and ke price impacts

Additional publication of intertie schedules

Addition of uncertainty component to thEIMresource capacity test

Management of storage resources duritight system conditions

Interconnection process enhancements

bS¢é¢ RAaALIIFI@a Ay ¢2RIFe&Qa 2dzift 221 TFT2NJ LINP2SOGSR

© o NN E

These enhancementre beingmplementedat different times during summer 2021.

8 The policy initiative material can be foundratps:/stakeholdercenter.caio.com/Stakeholderlnitiatives/Market
enhancementdor-summer2021readiness
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6 UmmerReadinesthhancements

The summer readiness initiative was organized in two main effohis £cond part of the initiative largely
focuses on Load, Exports and wheeling priorities. The first part includes all other items of the summer
readinessnitiative.

The first part othe summer readineshitiative was approved by FERC on May 25, 28@dincludes the
following components, whichave beenmplemented at different timesn early Summer 2021

1. EIMresource capacitysufficiencytest. These enhancement add the uncertaintgomponent
utilized in the flexible ramp sufficiency test to the capacity tastl are appliedd all areas
participating in theWestern BergylmbalanceMarket, (EIM)includingthe CASQR & | NS | @

Implementation date: Junesl 2021.
This feature is evaluad in this reportfor the second part of June

2. Import market incentives during tight system conditions. This enhancempenides improved
incentives for import supply to be available during tight system conditions becauspritire
settlement rules mayhave paidimports less tharthey bid, which couldbe exacerbated under
tight supply conditions. During very tight system conditidres,fvhen CAISO has issuad alert
by 3PM PSJor a waning or emergency noticejhe CAISQwill provide bid cost makevhole
payments for reatime hourly block economic imports

Implementation date: June5l 2021.

This featured was triggered on June 17 between 6pm and 9phis calculation is based on
settlements data, which was not available at the time #mslysis wa performedand prevented
a full evaluation ofhe implications of triggering this feature. This willdaluatedin subsequent
reportsas thesettlementsdata becomes available.

3. Additional publication of intertie schedulemformation on OASISThis preides greater
transparencyof intertie scheduleshrougha new OASIS displdgtertie schedulesre organized
by Import and Exportandby individual intertie location.

Implementation dateJuly22,2021.

4. Enhanced reaiime pricing signals during tiglstupply conditionsThe enhancement allows the
CASO to priceenergyreleased from operatingeservesieployedto serve loadat the applicable

"FERC order accepting Tariff revisions for the Summer readiness initiative can be found at
http://www.caiso.com/Documents/May22021-OrderAcceptingSummerReadinessFHiR211536.pdf
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energy bid cap Ths applies toenergy associated with eithezontingent or non-contingent
operating reservesThs new logican trigger when CAISO is in a warning or emergency

Implementation date: Jue 15, 2021.

This feature was active on June dfile CAISO had a warning/emergeneipwever, given the
system conditions, there was no need to releap@ningor non-spinning capacity into energy.

5. Management of storage resources during tight system conditidihés enhancement includes
three features involving the managementsibrage resources

a. Updated stateof-charge requirements when storage resources proviegulation. In
scheduling and awarding storage resources, the market ensures resources wik have
State of-Charge $0O(¢ that can maintain the awarded Regulation Up and Regulation
Down for a defined period of timeThis specific change was implementedMay 30,
2021.

b. Minimum stateof-charge requirement. This is tmsure storage resources providing RA
capacity are sufficiently charged in the RTM to meet DAM discharge schedules when
storage resources are needed to mdbe evening netload peak This ismplemented
through aminimum state-of-charge (MSOC) tool and will be useden the RUC process
identifiessupply shortfalls

c. CASOwill report on the critical hours used to calculate the minimum staieharge and
the hours RUC shortfalls through a newSIS display. There will also be a new reseurce
specific report via CMRI.

Implementation date: June 30, 2021.

6. Reliability demand response dispatch and #érale price impacts. Thisnhancementexpand
RDR functionality to dispatch RDRR resowsde the fifteen-minute market (FMM) RDR
resources havaew bidding options to be %r 60-minute dispatchablgallowingthem to reflect
their operational capabilitiemore accuratelyThis will also allow RIBResource$o be marginal
resources irFMM.

Expectedmplementation date July29,2021
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The second part of the initiative (Load, export and wheeling priorities) was approved by FERC on June 25,
2022 and the target implementation date is no later than J8 2021.This enhancemeninvolves a

revised setof scheduling priorities for Exports, wheel transactions antSOfoad, including a nely
specified priorityfor wheeling through transaction3he activation of this enhancement is expected for

July 29, 2021.

In addition to market enhancements and basaul the lessons learned from the summer 2020 events,
CAlSasalsoimplemented

1. Interconnection process enhancements. This enhances the independent study interconnection
process to provide 1SO additional capacity for summer 2021, removes the 100MW/1@5% ca
behind the meter expansion requests and enable the ISO to award available deliverability on a
temporal basis to online project$his took effect with the Tariff provisimf May 25, 2021

2. Additionsto/ ! L { h Q éminididatiols @essaging angrotocols to enable more transparent
and timely communication of projected and existing conditions that may impact the supply
conditionsof the systemIn addition to communication protocols with involved system entities,
CASOQis providing communication to ghpublic and market at larga advance of possible stress
on the system to allow them time to prepare and participate in conservation efforts

These includeexpanded communication on the QB8O social media platformsfor high
temperature conditionsaHeat Bulletin news releasgand aSystemConditionsBulletin posted to

the News page and updated as needed during a heat evédr@Heat Bulletin alerts media and
public that hot weather irany ofthe nextsevendays could affect grid conditions; the System
Gonditions Bulletin continually provides the most recent and developing information on grid
conditions, including load and weather forecasts, operational actions, Flex Alerts, and emergency
notifications.

3. The¢ 2 R |-Qutlagk display available on the A8 website is beingenhancedto increase
transparency orthe electrica @ 8 1 SY Q& LINE 2wt te® Rhartd foy dRily ilesolrged
adequacy capacity trersdor the current day as well as resource adequacy capacity with seven
day trends. This also inades load and net load trends for seven gajhe activation of this

enhancement is expected for July 29, 2021.

Tablel summarizes the different enhancements being implemented through the summer

8 FERC order accepting Tariff revisions for the Summer readiness initiative can be found at
http://www.caiso.com/Documents/Jun22021-OrderAcceptingTariffRevisionsSubjecttoFurtherCompliance
SummerReadinesdsR211790.pdf
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Tablel: Summary oénhancements implemented in ther8mer 2021

Summer enhancement Date Implemental  Trigger Dates/Hours Triggered
1. EIM resource capacity sufficiency test 15-Jun Permanent feature All the time
2. Import market incentives during tight syster
conditions 15-Jun Warning or Emergency  June 17, ®pm
3. Intertie schedules information on G/ 26-Jul Permanent feature All the time
4. Enhanced redlme pricing signals during
tight supply conditions 15-Jun Warning or Emergency  June 17, ®pm
5. Management of storage resources during
tight system conditions 30-Jun RUC undersupply Not triggeed
6. Reliability demand response dispatch and
reaHime price impacts 29-Jul Activation of RDRR Not active yet
Load, export and wheeling priorities 29-Jul Permanent featurg Not active yet
Interconnection process enhancements 25-May Permanent feature Not used yet
29-May, 1tJun, 15Jun,
/'L{hQa LlzmfAO O2YYdz 29May System Event driven 27-Jun
¢2RIFI&8Qa hdzif 221 RA A& 29Jul Permanent feature Not active yet

9 This provision will expire in sumer 2022.



7 Weather and Demand Conditions

Weather such as temperatures and hydro conditions play a key role in the variables affecting the market
and system operations, including hydro production, renewable production and load levels.

7.1 Temperature

Above aerage much aboveaverage and record warmest temperature percentilegere observed
throughout California and the Western United States for minimum, maximum, and average temperatures
during the month of June, with two significant heat events noted thraughhe Western United States.

The first significant heat event occurred from Juné tzough June 20, 2021. Extreme heat occurred in
California, the Southwest, and the Northern Mountain West, leading to reboedking or near record
heat. This is shen inFigure 1, June Maximum Temperature Weather Recafusye

Figurel: Meantemperaturepercentiles for June 20%L

Mean Temperature Percentiles
June 2021
Rankmg Period: 1895-2021

Environmental
Information

10 https://www.ncdc.noaa.gov/tempand-precip/usmaps/
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During themid-June eventmuch of theWestern United Statesvas within an Excessive Heat Warnings,
Heat Alvisaries, oran Excessive Heat Watch issued by the National Weather Service on Jyrg026

as depicted byrigure 2

Figure2: National Weather Serviaerts andwarnings orheat for the Western United Statés

qqqqq

San Diego)

Excessive HeéalVarningHeat Advsory Excessive Heat Watch

During the midJune eventCalifornia, theSuthwestern EIM, and Northeastern Mountain West entities
were impacted as the high pressure ridge built throughout the wédie coastal Pacific Northwest
warmed as tle remainder of the EIM footprint was cooling on Mondaye 2%, 2021 During this event
the Southwestern EIM entities (APS, PNM, NVE, and SRP) were @tibidggrees-ahrenheit (Fabove
normal starting on Mondayune 1#, 2021through June 2@, 21, with the warmest day®eing the
weekdaysPhoenix, Aizona had a total of 6 days with a temperature of 115 degrees F or higleing
this event This evenput 2021 in 3 place for altime days with high temperatures of 115 degrefesr
higherfor Phoenixas of June 20, 202By looking at thevhole Western United Statein Figure3 below,
there aremany maximum temperature recordghichwere tied or broken during thenid-Juneevent, as
this heat wave was exmsiveacross theentire Western footprint

11 National Weather Servicéitps://www.wrh.noaa.gov/map/?obs=true&wfo=mjrfrom 6/16/2021 @ 1300
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Figure3: Maximumtemperaturerecords-June 12 through June 20, 20212
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San Francisre
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Figure4 and Figure5 show that Phoenix, AZ was runnid@-13 degreed-above normaluringJune 15
through 29, and theCASQarea was running 40 degrees$-above normafor that same time period

Figure4: Phoenix, ABigh temperaturedeparture fromnormaf3

DEPARTURE FROM NORMAL
S M T w T F S

2 3
3N SN [EESH Rt |EE6
PHOENIX, AZ

N +4 42 -4 0o -2 0 +6

1 5| ol o] Bvel o1z | Beaz) Feand

20 n n kel 2% 25 26
+9 "+3 | 4 91 2 +1 +2
Observed Forecost
HIGH TEMPERATURE = o = Normals: 1991-2020

6 |2 2 4

s @ NWS Phoonix Above Normal Below Normal | | paily Record MaxT

After a week of nearecord to recordbreaking temperatures across California, the Southwest, and
Northern Mountain West, a second significant heat wave developed mainly over the Pacific Northwest.

This led to recordbreaking temperatures throughut the region from June 24through June 30, 2021.

This lateJune event, which occurred predominately over the Pacific Northwest, was one of the most
SEGNBYS NBO2NRSR KSIHiG 6F@3S Ay G(KS NBIA2Yy Q& .KA&G2N]
The observed temperatures did not just break previously set daily records for the area, but shattered

12 hitps://www.ncdc.noaa.gowtdo-web/datatools/records
¥ National Weather Service (NWS Phoenix Twitter)
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them for multiple days, as well as set multipletatie record high temperatures. Some details of a few
specific weather stations for the area are shoim Table2.

Figure5: CASGhigh temperaturedeparture fromnormal

California ISO (CAISO)
High temperature departure from normal
June 2021
Sun Mon Tues Wed Thurs Fri Sat
1 2 3 1 5
5 3 5 3 2
3 7 8 9 10 11 12
-2 = -8 -8 -7 -2 3
13 14 15 16 17 18 19
3 3 7 8 10 9 6
20 21 22 23 24 25 26
3 -0.5 -3 -4 -5 -2 2
27 28 29 30
2 1 0.7 -1
days=normal | days > normal | Deg+/-narmal
12 18 +0.9

Normals:

above normal below normal 1580.2020

Table2: Pacific Northwest temperatures in Jéfe

Number of Days All-
Mew Record All-Time Time High
High Temperature (°F) | Temperature Records

Previous Record All-
Time High

were Broken

Temperature (°F)

Portland, OR (PDX}

Seattle, WA (SEA)

116
On June 28th, 2021 3

108
On June 28th, 2021

107
On August 8/10, 1981 &
July 20th, 1965

103
on July 29th, 2009

During the hottest day$ortland was runmig nearly 40 degredsabove normal an@clipsedthe hottest
three-day period on record by 6 degre&€sAll three days within thigxtreme heatevent set altime
records for PortlandAt the same timeSeattle was running nearly 35 degreEsbove normaland set al
time records two days in a rovioreover, Seattlehas only hit 100 degredsthree timesduring the
previous 126 years, yeturing this heat eventtemperatures in the cityexceeded 100 degredsthree
days in a row® Portland and Seattle weneot the only weather stations that tied or broke records during
this historic eventFigure6 and Figure7 below show how theintense heat was throughout the entire
region.

14 Information available ahttp://xmacis.rccacis.org/
15 hitps://www.climate.gov/newsfeatures/eventtracker/astoundingheat-obliteratesall-time-recordsacross
pacificnorthwest
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Figure6: Maximumtemperaturerecords- June 2#, 2021 through June 3020216
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Figure7: Hightemperaturedeparture fromnormalfor Coastal Pacific Northwest EIM entities
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Portland Gas and Electric (PGE)

High temperature departure from normal

Puget Sound Energy (PSE)

High temperature departure from normal

June 2021 June 2021

Sun Mon ‘ Tues | Wed | Thurs ‘ Fri Sat Sun Kon | Tues | Wed ‘ Thurs Fri Sat

3 1 2 3 B
6 -0.5 -7

10 11 12
-6 -10 1

17 18 19
8 3 6

24 25

Gays <normal |days » normal | Dag +/-normal

11 19 +7.6

Gays < normal |days > normal | Deg +/_norma

12 18 +4.8
Normals: Normals:
‘above normal below normal 1550-2020 ‘above normal below normal 1550-2020
Seattle City Light (SCL)
High temperature departure from normal
June 2021
Sun Mon | Tues | Wed | Thurs Fii Sat
3 P 3 0 B
6 1 -5
& 7 B B 10 f e
-9 -3 -4 5 -11 2
13 14 15 16 17 13 13
1 7 2 4
21 P 26
4
-1
AT
12 18 +46

Nermals:
1590-2020

above normal below normal

16 hitps://www.ncdc.noaa.gov/cdeweb/datatools/records
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Excessive heat, depending on the day of week, has thengiat to bring higher load to the electrical
system that may be above the lotgrm planning set forth when setting the supply negd serve
demand In addition, during excessive heat evenssipplyresources (thermal and renewable) typically
operate les efficiently creating deates on the maximum energy that can be produced depending on the
temperature and other characteristics such as air flow.

7.2 Hydroconditions

TheWestern United States, including Califorrias experiencedne of the driest wateyears on record.
For the Northern Sierra-8tation indexthe water year of Octobe2020through May 2021 currently ranks
third on driest water years on record with observed precipitation of 23.1 inthesaring the month of
June that trend continued withmuch of theWest receiving below average precipitatiorfigure 8
illustrates the total precipitation in the United States.

Figure8: The United Statetal precipitationpercentiles for June 2021

Total Precipitation Percentiles
June 2021
Ranking Period: 1895-2021

oo o O ) O e .

Record Record Much Below Near Above Much Record

Driest Driest Below Average  Average  Average Above  Wottest
(Tie 0,00 Average Average

Due b the lack of total precipitation throughout this water yetre majority of theWestern United States
remains in drought conditions, extending from abnormally dry to exceptidnal The extent of the
drought coverage is shown Figure9 below.

17 Sacramento National Weather Service Spring 2021 Climate and Drought Summary
18 https://www.ncdc.noaa.gov/tempand-precip/usmaps/
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Figure9: The Western United Statesought monitort®

U.S. Drought Monitor June 29, 2021

(Released Thursday, Jul. 1, 2021)
west Valid 8 a.m. EDT
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Author:
Deborah Bathke
National Drought Mitigation Center
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As showrin Figurel0, drought conditionsand reduced rainfall hae alsded to soil moisture that is much
drier throughout theWest for 2021 compared to 202@hich hageducedthe amount of waterflowing
into the California reservoirs from the snowpack during the 22221 water season.

Figurel0: The United Statesoil moistureanomaly dine 2020 vs June 2021

Calculated Soil Moisture Anomaly (mm) Colculated Soil Moisture Anomaly {mm)
JUN, 2020

3
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Based on all the factors discussed abmlated totemperatures, precipitation, drought conditions, and
soil moisture levelgreservoir conditions for California and the West are below noyieskhown ifrigure
11. The statewide storage in major reservoirs is currentlypévcent of average andat 51 percentof
capacity®.

19 https://droughtmonitor.unl.edu/data/pdf/20210629/20210629 west_text.pdf
20 https://www.cpc.ncep.noaa.gov/products/Soilmst_Monitoring/US/Soilmst/Soilmst.shtml#
21 https://cdec.water.ca.gov/reportapp/javareports?name=STORSUM
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Figurelly / It AT2NY Al Qa NBASNP2AN O2yRAUAZYya | a
SELECTED WATER SUPPLY RESERVOIRS Midnight: July 4, 2021
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CASCDa &a&aiGSY dziAft A lroBghoutdttie Redio melh&AlSDiemadd/nediiue to
the significant reductionin available water capacitgurrently observed in the reservoirs and the
expectation of deteriorating conditions throughout the summére CASOis expectingsignificantly
reduced capacity in hydro production this yeligurel2 below shows the historical trend of total energy
produced from hydro resources, as well as renewable resources, in which hydro production for 2021 so
far hasbeen significantly lower thatie previous two yearddydro production in Jun202l iscomparable
to that of production inJune 2020but is about halthe production ofJune 2019 In contrast, renewable
production has grown over the three year spavith the bulk of the growth within solarAlthough such
conditions will reduce the overall available energy available over the summer, typigdhyresources
striveto conserve their more limited water to provide peaking enenghichhelpsmitigate the alverse
impact of limited hydro

22 Department of water resources. Availabletstps://cdec.water.ca.gov/cgprogs/products/rescond.pdf
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Figurel2: Historical trend ohydro andrenewable production
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7.3 Renewabldorecass

June2021led to a more typical summer pattern for boshlar andwind forecastingwith accuracy values
falling in line with whahas been observeduring previoug/ears for the month of Junerigurel3below
shows thesolar and winalay-aheadrenewable Forecasts compared to Actphissupplementaldispatch
Supplementatlispatchrefledi & G KS YIFN] S Qa R2é6y sl NR RAaLI (0OK
on their bids This allowghe CAIS@o measure the performance of the filliel forecast that is utilized

in RUC and the redime market optimization.

Figure13: Dayaheadsolar forecasts for S a | NB |

MPP/MALF 28









































































































































































































