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1 Executive Summary 
 

The California ISO regularly reports on the performance of its markets to provide timely and relevant 

information.  This is the first of a customized monthly report that will focus on  the /!L{hΩǎ ƳŀǊƪŜǘ 

performance and system conditions during the summer months (June through September), when system 

conditions are particularly constrained in California and the Western Interconnection.  These monthly 

reports will also provide an assessment of the performance of specific market enhancements 

implemented as part of the /!L{hΩǎ summer readiness market rules changes.1 

 

June 2021 Highlights -  

CAISO implemented four elements of the summer readiness initiative: i) make-whole incentives for 

hourly imports during tight system conditions, ii) real-time pricing of use of contingency reserves at the 

bid cap, iii) adding an uncertainty component to the capacity test requirements in the Energy Imbalance 

Market (EIM), and iv) improvements to the management of storage resources under resource adequacy 

requirements during tight supply system conditions.2  

June experienced record temperatures across the Western United States, with two heat events and 

above average temperatures throughout California and the EIM footprint. The first heat event occurred 

from June 12 through June 20, impacting California, the Southwest, and Northern Mountain West.  The 

second heat event occurred over the Pacific Northwest from June 24 through June 30. 

Reduced levels of hydroelectric production due to drought conditions.  Reservoir conditions for 

California and the West are significantly below normal. The statewide storage in major reservoirs is 

currently 67 percent of average for this time of year and 51 percent of capacity overall3. Hydro production 

in June 2021 was about ǘƘŜ ǎŀƳŜ ƻŦ нлнлΩǎ ǇǊƻŘǳŎǘƛƻƴ ōǳǘ ŀ half of ǘƘŜ нлмфΩǎ ǇǊƻŘǳŎǘƛƻƴ.  

CAISO called for a Flex Alert on June 17 and 18. CAISO estimates that energy conservation triggered by 

the Flex Alerts resulted in hourly load reductions from 77 to 735 MW during the peak hours.   These 

conservation estimates were in part due to an emergency proclamation signed by Governor Newsom of 

California to free up additional energy capacity amid a major heat wave.4   

Monthly resource adequacy (RA) capacity was at 46,113 MW and was above the level of actual load 

needs (demand plus operating reserves).  RA capacity from hydro resources for June 2021 was 670 MW 

                                                           
1 ¢Ƙƛǎ ǊŜǇƻǊǘ ƛǎ ǘŀǊƎŜǘŜŘ ƛƴ ǇǊƻǾƛŘƛƴƎ ǘƛƳŜƭȅ ƛƴŦƻǊƳŀǘƛƻƴ ǊŜƎŀǊŘƛƴƎ ǘƘŜ /!L{hΩǎ ƳŀǊƪŜǘΩǎ ǇŜǊŦƻǊƳŀƴŎŜ ŦƻǊ ǘƘŜ ƳƻƴǘƘ 
of June.  Several metrics provided in this report are preliminary 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 market participation.   
2 Additional market rule changes will be implemented in July 2021, and CAISO will report on the performance of 
ǘƘƻǎŜ ŎƘŀƴƎŜǎ ŀǎ ǘƘŜȅ ōŜŎƻƳŜ ŦǳƴŎǘƛƻƴŀƭ ƛƴ ǘƘŜ /!L{hΩǎ ǇǊƻŘǳŎǘƛƻƴ ǎȅǎǘŜƳǎΦ  ¢ƘŜ ŎƻƳǇƭŜǘŜ ƭƛǎǘ ƻŦ ŜƴƘŀƴŎŜƳŜƴǘǎ 
that will be implemented 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/wp-content/uploads/2021/06/6.17.21-Extreme-Heat-proclamation.pdf  

https://cdec.water.ca.gov/reportapp/javareports?name=STORSUM
https://www.gov.ca.gov/wp-content/uploads/2021/06/6.17.21-Extreme-Heat-proclamation.pdf
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less than it was in June 2020, while storage resource capacity increased by 460 MW. Non-resource specific 

imports remained about the same level as it was in June 2020. 

On June 17 and 18, CAISOΩǎ ƭƻŀŘ ŜȄŎŜŜŘŜŘ ǘƘŜ June 2021 1-in-2 forecast of 40,629 MW used in resource 

adequacy programs.  Because aggregated temperatures in the CAISO system rose up to 10 degrees 

Fahrenheit above normal, CAISOΩǎ ƭƻŀŘ ŜȄŎŜŜŘŜŘ ǘƘŜ м-in-2 forecast in four hours in June 2021. 

RA capacity available in the market was generally sufficient to cover actual load needs. Only two hours 

after the gross peak were not fully covered by RA capacity, which was covered by above or non-RA 

capacity. Non-RA capacity available in the market was consistently over 4,000 MW through the month, 

and was supported by both internal supply and imports.  

CAISOΩǎ ǇǊƛŎŜǎ ŘƛǾŜǊƎŜŘ ŀŎǊƻǎǎ ƳŀǊƪŜǘǎ ŘǳǊƛƴƎ WǳƴŜ м4 through June 18. Real-time prices were lower 

than day-ahead prices during the heat wave of June 14-18, and mainly during peak hours of the day. This 

partly attributable to the day-ahead market having procured more supply capacity to meet projected high 

loads that did not materialize in the real-time market because of cooler than forecasted temperatures 

along the coast, reductions in actual load because of energy conservation and demand response, in 

addition to the incremental adjustment  to the  load forecast in the day-ahead market. 

The residual unit commitment process (RUC) was unable to meet the adjusted load forecast in one hour 

of June 17, and concurrently found over 3,000 MW of exports to be infeasible. The infeasible exports 

were a combination of exports that were bid-in economically or self-scheduled with either low or high 

priority. The high priority exports, which are exports that are backed by resources contracted to serve 

external load, were rebid into the real-time market, and were fully scheduled given changed conditions. 

In the real-time market, export curtailments were minimal and only for low priority exports, which are 

exports not backed by resources contracted to serve external load, with the largest volume curtailed on 

June 21. These curtailments were not due to tight supply conditions but rather due to congestion 

management on an intertie that observed high volume of schedules relative to its scheduling capacity. 

Hourly average of net schedule interchange was about 4,800 MW for peak hours in June. Net schedule 

interchange reached its minimum levels on June 16, 21 and 28 when CAISO experienced the largest 

volume of exports in the system. On June 28, the net interchange was a net export when total exports 

over 7,000 MW were greater than total imports. Export schedules on Palo Verde increased steeply during 

the mid-June heat event. 

EIM transfers into the CAISO area were about 4,000 MW on June 17 during peak hours. Transfers into 

CAISO were from multiple areas, including adjacent areas and also from farther reaching areas. During 

the second heatwave that struck the Pacific Northwest, similar benefits materialized with EIM transfers 

going into the Pacific Northwest entities. These transfers reflect 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 day-ahead market, which is 

assessed for static RA imports related to CPUC jurisdictional load serving entities and for hours ending 17 

through 21 in weekdays.   
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Self-scheduled wheel-through transactions on June 18 reached 1,200 MW on the system as a whole.  

The bulk of wheel-through transactions were self-scheduled between June 14 and June 19, and were 

mainly on two paths: NOB to Paloverde (max of 413 MW) and from Malin to Paloverde (max of 317 MW). 

These intertie constraints did not become congested in the markets during this period. 

 Proxy demand response was dispatched up to 160 MW on June 17, while reliability demand response 

resources (RDRR) were not activated and dispatched in the real-time market.  

Storage resources contributed up to 600 MW during critical intervals across the gross and net load 

peaks. Their maximum discharge 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 

3,000 MWh was reached as early as in hour ending 14. 

The addition of uncertainty to the capacity test has increased the frequency of capacity test failures, 

with CAISO area experiencing three more capacity failures during the mid-June heat wave. Other EIM 

entities also experienced an increase in failures. The majority of test failures occurred during peak hours 

when supply conditions were tight. 

Overall, CAISOΩǎ daily market costs reached $95 million on June 17. This is more than three times the 

cost of a more typical day in the first half of June (approximately $25 million), but it is consistent with 

costs observed for days in other summer months in previous years. This higher cost reflects the increased 

load and services settled at higher energy prices. 
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PTO Participating Transmission Owner 
QC Qualifying Capacity 
RA Resource Adequacy 
RDRR Reliability Demand Response Resource 
RTM Real-Time Market 
RUC Residual Unit Commitment 
SCL Seattle City Light 
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SRP Salt River Project 
TIDC Turlock Irrigation District 
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5 Background 
 

In mid-August 2020, a historical heat wave affected the Western United States, resulting in energy supply 

shortages that required two rotating power outages in the CAISO balancing authority area (BAA) on 

August 14 and 15, 2020. The heat wave extended through August 19. CAISO declared Stage emergencies 

for August 17 and 18 but avoided rotating outages. Over the 2020 Labor Day weekend, California 

experienced another heat wave and again the CAISO avoided rotating outages. 

In a joint effort, the California Public Utilities Commission, the California Energy Commission and the 

California ISO initiated an analysis of the causes for the rotating outages. The findings were documented 

in the Final Root Cause Analysis report.5 

The Final Root Cause Analysis found three major causal factors contributing to the rotating outages of 

August 14 and 15, 2020, 

1. The extreme heat wave experienced in mid-August 2020 was a 1-in-30 year weather event in 

California and resulted in higher loads that exceeded resource adequacy and planning targets. 

This weather event extended across the Western United States, impacting loads in other 

balancing areas and straining supply across the West. 

 

2. In transitioning to a reliable, clean, and affordable resource mix, resource planning targets have 

not kept pace to ensure sufficient resources that can be relied upon to meet demand for both the 

gross and net load (gross peak of demand less solar and wind production) peaks. 

 

3. Some existing practices in the day-ahead energy market at that time exacerbated the supply 

challenges under highly stressed conditions. 

Effective September 5, 2020, while still facing high-load conditions, CAISO identified one area of 

improvement to existing market practices regarding the treatment of export priorities. CAISO made an 

emergency business practice manual change to address this issue. The first part of the change was to use 

the intertie schedules derived from the scheduling run, instead of the pricing run, in the reliability unit 

commitment process (RUC) to more accurately reflect the feasible export schedules coming from the day-

ahead market. These schedules serve as a reference for E-tagging. The second part of the change was to 

use the RUC schedules, instead of the integrated forward market (IFM) schedules, in determining the day-

ahead priority utilized in the real-time market for exports being self-scheduled. Prior to this change, any 

export cleared in the IFM market received a day-ahead priority in the real-time market up to the cleared 

IFM scheduled. With the change, exports cleared in the day-ahead market receive a day-ahead priority up 

to the cleared schedule in the RUC process. This practice remains in place even after the policy initiative 

changes scheduled for summer 2021. 

                                                           
5 California Independent System Operator, California Public Utilities Commission, and California Energy 
Commission. Final Root Cause Analysis Mid-August 2020 Extreme Heat Wave. January 13, 2021. 
http://www.caiso.com/Documents/Final-Root-Cause-Analysis-Mid-August-2020-Extreme-Heat-Wave.pdf 

http://www.caiso.com/Documents/Final-Root-Cause-Analysis-Mid-August-2020-Extreme-Heat-Wave.pdf
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After the publication of the Final Joint Root Cause Analysis, the CAISO initiated an effort to identify, discuss 

with market participants and propose enhancements across different areas of the market practices. This 

effort was initiated with educational workshops to level the understanding of existing market practices 

and their implications. This was followed by the formal launch of the Market Enhancements for Summer 

2021 Readiness initiative.6  

The Summer 2021 enhancements include: 

1. Load, Export and wheeling priorities, 

2. Import market incentives during tight system conditions, 

3. Real-time scarcity pricing enhancements, 

4. Reliability demand response dispatch and real-time price impacts, 

5. Additional publication of intertie schedules, 

6. Addition of uncertainty component to the EIM resource capacity test, 

7. Management of storage resources during tight system conditions, 

8. Interconnection process enhancements. 

9. bŜǿ ŘƛǎǇƭŀȅǎ ƛƴ ¢ƻŘŀȅΩǎ ƻǳǘƭƻƻƪ ŦƻǊ ǇǊƻƧŜŎǘŜŘ ŎƻƴŘƛǘƛƻƴǎ ǎŜǾŜƴ Řŀȅǎ ƛƴ ŀŘǾŀƴŎŜ. 

These enhancements are being implemented at different times during summer 2021. 

  

                                                           
6 The policy initiative material can be found at https://stakeholdercenter.caiso.com/StakeholderInitiatives/Market-
enhancements-for-summer-2021-readiness 

https://stakeholdercenter.caiso.com/StakeholderInitiatives/Market-enhancements-for-summer-2021-readiness
https://stakeholdercenter.caiso.com/StakeholderInitiatives/Market-enhancements-for-summer-2021-readiness
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6 Summer Readiness Enhancements 
  

The summer readiness initiative was organized in two main efforts. The second part of the initiative largely 

focuses on Load, Exports and wheeling priorities. The first part includes all other items of the summer 

readiness initiative.  

The first part of the summer readiness initiative was approved by FERC on May 25, 20217 and includes the 

following components, which have been implemented at different times in early Summer 2021:  

1. EIM resource capacity sufficiency test. These enhancement add the uncertainty component 

utilized in the flexible ramp sufficiency test to the capacity test and are applied to all areas 

participating in the Western Energy Imbalance Market, (EIM) including the CAISOΩǎ ŀǊŜŀΦ 

 

Implementation date: June 15, 2021. 

This feature is evaluated in this report for the second part of June. 

 

2. Import market incentives during tight system conditions. This enhancement provides improved 

incentives for import supply to be available during tight system conditions because the prior 

settlement rules may have paid imports less than they bid, which could be exacerbated under 

tight supply conditions. During very tight system conditions (i.e., when CAISO has issued an alert 

by 3 PM PST, or a warning or emergency notice), the CAISO will provide bid cost make-whole 

payments for real-time hourly block economic imports. 

 

Implementation date: June 15, 2021. 

 

This featured was triggered on June 17 between 6pm and 9pm.  This calculation is based on 

settlements data, which was not available at the time this analysis was performed and prevented 

a full evaluation of the implications of triggering this feature. This will be evaluated in subsequent 

reports as the settlements data becomes available. 

 

3. Additional publication of intertie schedules information on OASIS. This provides greater 

transparency of intertie schedules through a new OASIS display. Intertie schedules are organized 

by Import and Exports and by individual intertie location. 

 

Implementation date: July 22, 2021. 

 

4. Enhanced real-time pricing signals during tight supply conditions. The enhancement allows the 

CAISO to price energy released from operating reserves deployed to serve load at the applicable 

                                                           
7 FERC order accepting Tariff revisions for the Summer readiness initiative can be found at 
http://www.caiso.com/Documents/May25-2021-OrderAcceptingSummerReadinessFiling-ER21-1536.pdf 

http://www.caiso.com/Documents/May25-2021-OrderAcceptingSummerReadinessFiling-ER21-1536.pdf
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energy bid cap. This applies to energy associated with either contingent or non-contingent 

operating reserves. This new logic can trigger when CAISO is in a warning or emergency. 

 

Implementation date: June 15, 2021. 

 

This feature was active on June 17 while CAISO had a warning/emergency. However, given the 

system conditions, there was no need to release spinning or non-spinning capacity into energy. 

 

 

5. Management of storage resources during tight system conditions. This enhancement includes 

three features involving the management of storage resources: 

 

a. Updated state-of-charge requirements when storage resources provide regulation. In 

scheduling and awarding storage resources, the market ensures resources will have a 

State- of-Charge (SOC) that can maintain the awarded Regulation Up and Regulation 

Down for a defined period of time. This specific change was implemented on May 30, 

2021. 

 

b. Minimum state-of-charge requirement. This is to ensure storage resources providing RA 

capacity are sufficiently charged in the RTM to meet DAM discharge schedules when 

storage resources are needed to meet the evening net-load peak. This is implemented 

through a minimum state-of-charge (MSOC) tool and will be used when the RUC process 

identifies supply shortfalls. 

 

c. CAISO will report on the critical hours used to calculate the minimum state-of-charge and 

the hours RUC shortfalls through a new OASIS display. There will also be a new resource-

specific report via CMRI. 

 

Implementation date: June 30, 2021. 

 

6. Reliability demand response dispatch and real-time price impacts. This enhancement expands 

RDRR functionality to dispatch RDRR resources in the fifteen-minute market (FMM). RDR 

resources have new bidding options to be 15- or 60-minute dispatchable, allowing them to reflect 

their operational capabilities more accurately. This will also allow RDRR resources to be marginal 

resources in FMM. 

Expected implementation date: July 29, 2021. 
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The second part of the initiative (Load, export and wheeling priorities) was approved by FERC on June 25, 

20218 and the target implementation date is no later than July 30, 2021. This enhancement involves a 

revised set of scheduling priorities for Exports, wheel transactions and CAISO load, including a newly 

specified priority for wheeling through transactions. The activation of this enhancement is expected for 

July 29, 2021. 

In addition to market enhancements and based on the lessons learned from the summer 2020 events, 

CAISO has also implemented  

1. Interconnection process enhancements. This enhances the independent study interconnection 

process to provide ISO additional capacity for summer 2021, removes the 100MW/125% cap on 

behind the meter expansion requests and enable the ISO to award available deliverability on a 

temporal basis to online projects. This took effect with the Tariff provision of May 25, 2021. 

 

2. Additions to /!L{hΩǎ ǇǳōƭƛŎ communications messaging and protocols to enable more transparent 

and timely communication of projected and existing conditions that may impact the supply 

conditions of the system. In addition to communication protocols with involved system entities, 

CAISO is providing communication to the public and market at large in advance of possible stress 

on the system to allow them time to prepare and participate in conservation efforts.  

These include expanded communication on the CAISO social media platforms for high 

temperature conditions, a Heat Bulletin news release, and a System Conditions Bulletin posted to 

the News page and updated as needed during a heat event. The Heat Bulletin alerts media and 

public that hot weather in any of the next seven days could affect grid conditions; the System 

Conditions 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 ¢ƻŘŀȅΩǎ Outlook display, available on the CAISOΩs website, is being enhanced to increase 

transparency on the electric ǎȅǎǘŜƳΩǎ ǇǊƻƧŜŎǘŜŘ ŎƻƴŘƛǘƛƻƴǎ, with new charts for daily resource 

adequacy capacity trends for the current day, as well as resource adequacy capacity with seven-

day trends. This also includes load and net load trends for seven days. The activation of this 

enhancement is expected for July 29, 2021. 

Table 1 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/Jun25-2021-OrderAcceptingTariffRevisionsSubjecttoFurtherCompliance-
SummerReadiness-ER21-1790.pdf 

http://www.caiso.com/Documents/Jun25-2021-OrderAcceptingTariffRevisionsSubjecttoFurtherCompliance-SummerReadiness-ER21-1790.pdf
http://www.caiso.com/Documents/Jun25-2021-OrderAcceptingTariffRevisionsSubjecttoFurtherCompliance-SummerReadiness-ER21-1790.pdf


Table 1: Summary of enhancements implemented in the Summer 2021

                                                           
9 This provision will expire in summer 2022. 

Summer enhancement Date Implemented Trigger Dates/Hours Triggered 

1. EIM resource capacity sufficiency test 15-Jun Permanent feature All the time 

2. Import market incentives during tight system 
conditions 15-Jun Warning or Emergency June 17, 6-9pm 

3. Intertie schedules information on OASIS 26-Jul Permanent feature All the time 

4. Enhanced real-time pricing signals during 
tight supply conditions 15-Jun Warning or Emergency June 17, 6-9pm 

5. Management of storage resources during 
tight system conditions 30-Jun RUC undersupply Not triggered 

6. Reliability demand response dispatch and 
real-time price impacts 29-Jul Activation of RDRR Not active yet 

Load, export and wheeling priorities 29-Jul Permanent feature9 Not active yet 

Interconnection process enhancements 25-May Permanent feature Not used yet 

/!L{hΩǎ ǇǳōƭƛŎ ŎƻƳƳǳƴƛŎŀǘƛƻƴ ǇǊƻǘƻŎƻƭǎ  29-May System Event driven 
29-May, 11-Jun, 15-Jun, 
27-Jun 

¢ƻŘŀȅΩǎ hǳǘƭƻƻƪ  ŘƛǎǇƭŀȅǎ 29-Jul Permanent feature Not active yet 



 

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 average, much above average, and record warmest temperature percentiles were 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 throughout the Western United States. 

The first significant heat event occurred from June 12th through June 20th, 2021. Extreme heat occurred in 

California, the Southwest, and the Northern Mountain West, leading to record-breaking or near record 

heat. This is shown in Figure 1, June Maximum Temperature Weather Records, above.  

 

Figure 1: Mean temperature percentiles for June 202110 

 

 

                                                           
10 https://www.ncdc.noaa.gov/temp-and-precip/us-maps/ 
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During the mid-June event, much of the Western United States  was within an Excessive Heat Warnings, 

Heat Advisories, or an Excessive Heat Watch issued by the National Weather Service on June 16th, 2021, 

as depicted by Figure 2. 

Figure 2: National Weather Service alerts and warnings on heat for the Western United States11 

 

Excessive Heat Warning Heat Advisory Excessive Heat Watch 

During the mid-June event, California, the Southwestern EIM, and Northeastern Mountain West entities 

were impacted as the high pressure ridge built throughout the week. The coastal Pacific Northwest 

warmed as the remainder of the EIM footprint was cooling on Monday June 21st, 2021. During this event, 

the Southwestern EIM entities (APS, PNM, NVE, and SRP) were running 8-15 degrees Fahrenheit (F) above 

normal starting on Monday June 14th, 2021 through June 20th, 2021, with the warmest days being the 

weekdays. Phoenix, Arizona  had a total of 6 days with a temperature of 115 degrees F or higher during 

this event. This event put 2021 in 3rd place for all-time days with high temperatures of 115 degrees F or 

higher for Phoenix as of June 20, 2021. By looking at the whole Western United States in Figure 3 below, 

there are many maximum temperature records which were tied or broken during the mid-June event, as 

this heat wave was expansive across the entire Western footprint.   

 

 

 

 

                                                           
11 National Weather Service (https://www.wrh.noaa.gov/map/?obs=true&wfo=mtr) from 6/16/2021 @ 1300 
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Figure 3: Maximum temperature records -June 12th through June 20th, 202112 

 

Figure 4 and Figure 5 show that Phoenix, AZ was running 10-13 degrees F above normal during June 15 

through 29, and the CAISO area was running 6-10 degrees F above normal for that same time period.   

Figure 4: Phoenix, AZ high temperature departure from normal13 

 

After a week of near-record to record-breaking temperatures across California, the Southwest, and 

Northern Mountain West, a second significant heat wave developed mainly over the Pacific Northwest. 

This led to record-breaking temperatures throughout the region from June 24th through June 30th, 2021. 

This late-June event, which occurred predominately over the Pacific Northwest, was one of the most 

ŜȄǘǊŜƳŜ ǊŜŎƻǊŘŜŘ ƘŜŀǘ ǿŀǾŜ ƛƴ ǘƘŜ ǊŜƎƛƻƴΩǎ ƘƛǎǘƻǊȅΣ ŀŦŦŜŎǘƛƴƎ ǘƘŜ tŀŎƛŦƛŎ bƻǊǘƘǿŜǎǘ ŀƴŘ ²ŜǎǘŜǊƴ /ŀƴŀŘŀ. 

The observed temperatures did not just break previously set daily records for the area, but shattered 

                                                           
12 https://www.ncdc.noaa.gov/cdo-web/datatools/records  
13 National Weather Service (NWS Phoenix Twitter)  

https://www.ncdc.noaa.gov/cdo-web/datatools/records
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them for multiple days, as well as set multiple all-time record high temperatures. Some details of a few 

specific weather stations for the area are shown in Table 2.  

Figure 5: CAISO high temperature departure from normal 

 

Table 2: Pacific Northwest temperatures in June14 

 

During the hottest days, Portland was running nearly 40 degrees F above normal and eclipsed the hottest 

three-day period on record by 6 degrees F. All three days within this extreme heat event set all-time 

records for Portland. At the same time. Seattle was running nearly 35 degrees F above normal, and set all-

time records two days in a row. Moreover, Seattle has only hit 100 degrees F three times during the 

previous 126 years, yet during this heat event, temperatures in the city exceeded 100 degrees F three 

days in a row.15 Portland and Seattle were not the only weather stations that tied or broke records during 

this historic event. Figure 6 and Figure 7 below show how the intense heat was throughout the entire 

region.  

                                                           
14 Information available at http://xmacis.rcc-acis.org/  
15 https://www.climate.gov/news-features/event-tracker/astounding-heat-obliterates-all-time-records-across- 
pacific-northwest  

http://xmacis.rcc-acis.org/
https://www.climate.gov/news-features/event-tracker/astounding-heat-obliterates-all-time-records-across-%20pacific-northwest
https://www.climate.gov/news-features/event-tracker/astounding-heat-obliterates-all-time-records-across-%20pacific-northwest
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Figure 6: Maximum temperature records - June 24th, 2021 through June 30th, 202116 

 

Figure 7: High temperature departure from normal for Coastal Pacific Northwest EIM entities 

 

 

                                                           
16 https://www.ncdc.noaa.gov/cdo-web/datatools/records  

https://www.ncdc.noaa.gov/cdo-web/datatools/records
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Excessive heat, depending on the day of week, has the potential to bring higher load to the electrical 

system that may be above the long-term planning set forth when setting the supply needs to serve 

demand. In addition, during excessive heat events, supply resources (thermal and renewable) typically 

operate less efficiently creating de-rates on the maximum energy that can be produced depending on the 

temperature and other characteristics such as air flow.  

 

7.2 Hydro conditions 
The Western United States, including California, has experienced one of the driest water years on record. 

For the Northern Sierra 8-station index, the water year of October 2020 through May 2021 currently ranks 

third on driest water years on record with observed precipitation of 23.1 inches.17 During the month of 

June that trend continued with much of the West receiving below average precipitation.  Figure 8 

illustrates the total precipitation in the United States. 

Figure 8: The United States total precipitation percentiles for June 202118 

 

Due to the lack of total precipitation throughout this water year, the majority of the Western United States 

remains in drought conditions, extending from abnormally dry to exceptional dry. The extent of the 

drought coverage is shown in Figure 9 below.   

 

 

                                                           
17 Sacramento National Weather Service Spring 2021 Climate and Drought Summary 
18 https://www.ncdc.noaa.gov/temp-and-precip/us-maps/ 
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Figure 9: The Western United States drought monitor19 

 

As shown in Figure 10, drought conditions and reduced rainfall have also led to soil moisture that is much 

drier throughout the West for 2021 compared to 2020, which has reduced the amount of water flowing 

into the California reservoirs from the snowpack during the 2020 -2021 water season.   

Figure 10: The United States soil moisture anomaly June 2020 vs June 202120 

 

Based on all the factors discussed above related to temperatures, precipitation, drought conditions, and 

soil moisture levels, reservoir conditions for California and the West are below normal, as shown in Figure 

11. The statewide storage in major reservoirs is currently 67 percent of average and at 51 percent of 

capacity21.   

 

                                                           
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  

https://droughtmonitor.unl.edu/data/pdf/20210629/20210629_west_text.pdf
https://cdec.water.ca.gov/reportapp/javareports?name=STORSUM
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Figure 11Υ /ŀƭƛŦƻǊƴƛŀΩǎ ǊŜǎŜǊǾƻƛǊ ŎƻƴŘƛǘƛƻƴǎ ŀǎ ƻŦ Wǳƭȅ нлнм22 

 

CAISOΩǎ ǎȅǎǘŜƳ ǳǘƛƭƛȊŜǎ ƘȅŘǊƻ ǇǊƻŘǳŎǘƛƻƴ ǘƘroughout the year to meet the CAISO demand needs. Due to 

the significant reduction in available water capacity currently observed in the reservoirs and the 

expectation of deteriorating conditions throughout the summer, the CAISO is expecting significantly 

reduced capacity in hydro production this year. Figure 12 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 has been significantly lower than the previous two years. Hydro production in June 2021 is comparable 

to that of production in June 2020, but is about half the production of June 2019.   In contrast, renewable 

production has grown over the three year span, with the bulk of the growth within solar. Although such 

conditions will reduce the overall available energy available over the summer, typically hydro resources 

strive to conserve their more limited water to provide peaking energy, which helps mitigate the adverse 

impact of limited hydro. 

 

 

 

 

 

                                                           
22 Department of water resources. Available at https://cdec.water.ca.gov/cgi-progs/products/rescond.pdf 

https://cdec.water.ca.gov/cgi-progs/products/rescond.pdf
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Figure 12: Historical trend of hydro and renewable production 

 

7.3 Renewable forecasts 
June 2021 led to a more typical summer pattern for both solar and wind forecasting, with accuracy values 

falling in line with what has been observed during previous years for the month of June.  Figure 13 below 

shows the solar and wind day-ahead renewable Forecasts compared to Actual plus supplemental dispatch. 

Supplemental dispatch reflecǘǎ ǘƘŜ ƳŀǊƪŜǘΩǎ ŘƻǿƴǿŀǊŘ ŘƛǎǇŀǘŎƘ ǊŜƭŀǘƛǾŜ ǘƻ ǘƘŜ ǊŜǎƻǳǊŎŜΩǎ ŦƻǊŜŎŀǎǘ ōŀǎŜŘ 

on their bids.  This allows the CAISO to measure the performance of the full-fuel forecast that is utilized 

in RUC and the real-time market optimization.  

Figure 13: Day-ahead solar forecasts for CAISOΩǎ ŀǊŜŀ 

 






































































































































