
 
 
 

November 21, 2022 
 
 
 
The Honorable Kimberly D. Bose  
Secretary 
Federal Energy Regulatory Commission 
888 First Street, NE 
Washington, DC 20426 

 
Re: California Independent System Operator Corporation 
 Docket No. ER23-____-000 
 

Tariff Amendment to Implement Reference Level Changes for 
Washington Resources to Reflect Costs of Greenhouse Gas 
Compliance 

 
 
Dear Secretary Bose:  

 
The California Independent System Operator Corporation (CAISO) 

submits this tariff amendment to allow in-state Washington resources to reflect 
the costs of greenhouse gas (GHG) compliance associated with Washington’s 
cap-and-invest program in their default energy bids and commitment costs.1 
Under Washington’s Climate Commitment Act,2 Washington begins its cap-and-
invest program on January 1, 2023 pursuant to which the Washington 
Department of Ecology will impose a compliance obligation on GHG emitters, 
including electricity generators located in the state of Washington.3   

 

                                                 
1   The CAISO submits this filing pursuant to section 205 of the Federal Power Act (FPA), 16 
U.S.C. § 824d, and Part 35 of the Commission’s Regulations, 18 C.F.R. Part 35.  Capitalized 
terms not otherwise defined herein have the meanings set forth in Appendix A to the CAISO tariff, 
and references herein to specific tariff sections are references to sections of the CAISO tariff 
unless otherwise specified. 

2  Washington Senate Bill 5126 (2021); codified Rev. Code Wash. § 70A.65 (2021). 

3  The regulations generally impose a compliance obligation on electricity serving 
Washington demand, including imports.  However, because there is uncertainty regarding how 
Washington will address energy transactions in the Western Energy Imbalance Market (WEIM), 
the CAISO has declined to move forward with any additional market design changes so as to 
remain in line with, and not ahead of, Washington’s regulations.  This is further discussed in 
Section I below.  
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The CAISO proposes tariff amendments to recognize Washington-specific 
GHG reference levels that reflect these compliance costs for those resources 
within Washington participating in the Western Energy Imbalance Market 
(WEIM).  GHG reference levels are employed in the market as part of 
commitment cost bid caps and the default energy bids that are used in the 
CAISO’s market power mitigation process.  These GHG reference levels will 
allow the CAISO to reflect the GHG compliance costs of resources within the 
state of Washington.  

 
Washington’s initial allowance auction is not scheduled until February 

2023.  For this reason, the CAISO proposes a phased approach to setting the 
Washington-specific GHG allowance price.  For the first phase, the CAISO 
proposes to use an administrative GHG allowance price based on an 
assessment performed by consultants to the Washington Department of Ecology.  
In the second phase, the CAISO will use Washington’s GHG allowance auction 
price.  In the third phase, the CAISO will use an average of two GHG allowance 
prices from relevant indices.  These proposed phased rates are independent and 
severable from each other.  The rate the CAISO proposes to use for each phase 
does not affect the justness and reasonableness of the rate the CAISO will use in 
the other phases.   

 
Because of the effective date of Washington’s cap-and-invest program, 

the CAISO is targeting implementation as early as possible in Quarter 1 of 2023 
and respectfully requests the Commission issue an order by January 26, 2023.  
The CAISO is developing an implementation schedule for technology 
enhancements necessary to implement the proposed changes, and once it has a 
final implementation schedule, the CAISO commits to inform market participants 
through its release user group.  The CAISO also commits to inform market 
participants of the actual effective date through a market notice and requests 
authorization to notify the Commission of the actual effective date of the tariff 
changes within five days of actual implementation.4 

 
I. Background 

 
A. Washington Cap-and-Invest Program 
 
Washington’s cap-and-invest program begins on January 1, 2023.  The 

program sets a limit on overall carbon emissions in Washington and requires 

                                                 
4  The CAISO has included an effective date of 12/31/9998 as part of the tariff records 
submitted in this filing.  The CAISO will notify the Commission of the actual effective date of these 
tariff records within five business days of implementation in an eTariff submittal using Type of 
Filing code 150 – Report. See Cal. Indep. Sys. Operator Corp., 172 FERC ¶ 61,263 (2020). 
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emitters to obtain allowances equal to their covered GHG emissions.5  Relevant 
here, the program applies to electric generators that operate within the state of 
Washington and emit over 25,000 metric tons of carbon dioxide equivalent.6  The 
first quarterly allowance auction for emitters to obtain these allowances is 
scheduled to be held in February 2023.  Until Washington completes this 
allowance auction, only estimates for the cost of a GHG allowance exist.  Though 
Washington anticipates linkage in the future, the Washington program is not 
linked with the California GHG program and, therefore, the price of a GHG 
allowance in Washington’s market will likely be different for the initial compliance 
period. 

The Washington program includes four compliance periods, the first being 
a four-year period covering emissions years 2023-2026.7  The program phases in 
more stringent requirements over additional compliance periods, with the 
program also expanding to include new sectors.8  Washington will utilize the cap 
reduction in order to achieve its 2030, 2040, and 2050 climate goals, culminating 
with a reduction in overall emissions of greenhouse gases in the state to five 
million metric tons, or ninety-five percent below 1990 levels, by 2050. 

Under Washington statute, the Washington Department of Ecology, in 
consultation with other Washington agencies, must adopt a methodology for 
addressing imported electricity associated with a centralized energy market by 
October 1, 2026.9  Although a compliance obligation exists for the first 
compliance period, without this anticipated rulemaking, the rules under the cap-
and-invest program are less clear as to how they apply to resources outside of 
Washington serving Washington load, such as in the case of resources 
participating in the Western Energy Imbalance Market.10  The CAISO intends to 

                                                 
5  Rev. Code Wash. § 70A.65. (2021). 

6  Rev. Code Wash. § 70A.65.80(1)(b) (2021). 

7  Rev. Code. Wash. § 70A.65 (2021). 

8  The total program allowance budget for 2023 through 2026, as well as the second 
compliance period of 2027 through 2030, decreases annually relative to the previous year by an 
additional seven percent of the total program baseline.  For emissions year 2031 through 2042, 
the annual decrease is one and eight tenths percent.  Finally, the total program allowance budget 
for 2043 through 2049 decreases each year by an additional two and six tenths percent.  The 
baseline in years 2027 and 2030 also includes an upward adjustment to accommodate new 
sectors entering the program at the start of that compliance period. 

9  “In consultation with any linked jurisdiction to the program created by this chapter, by 
October 1, 2026, the department, in consultation with the department of commerce and the 
utilities and transportation commission, shall adopt by rule a methodology for addressing 
imported electricity associated with a centralized electricity market.” Rev. Code Wash. § 
70A.65.080(1)(c). 

10   The Washington Department of Ecology issued regulations on September 29, 2022 
providing limited guidance on the application to WEIM.   The rules identify the recipient of WEIM 
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work with Washington’s Department of Ecology and stakeholders to ensure the 
WEIM aligns with the cap-and-invest program as these rules evolve.11  
Notwithstanding this effort, electric generators in the state of Washington must 
comply with Washington’s cap-and-invest program starting in 2023 and may 
include these costs in their energy bids.  It is likewise appropriate to reflect the 
cost of compliance with Washington’s program in these resources’ calculated 
default energy bids and commitment cost bid caps. 

B. Reference Levels 
 
The CAISO uses reference levels to calculate a participating resource’s 

default energy bid and default commitment costs.   
 
Default energy bids are used in the local market power mitigation process.  

The default energy bid seeks to mirror competitive outcomes in those situations 
where participants can exercise local market power.  In such cases, the CAISO 
adjusts a resource’s submitted energy bid downward to the resource’s default 
energy bid or the competitive locational marginal price, whichever is higher.12  
Default commitment costs serve as the cap of the values that scheduling 
coordinators may submit for minimum load cost bids, start-up cost bids, and 
transition cost bids.  The CAISO’s market processes use these bids to determine 
whether to commit the resource as part of a security constrained unit 
commitment.13  The CAISO uses the same methodology in the WEIM to mitigate 
energy bids from WEIM Participating Resources in the Real Time Market where 
a resource is exerting market power.14  In such cases, the CAISO will similarly 
adjust the WEIM Participating Resource’s bid downward to the cost.  Additionally, 
within the WEIM, the CAISO performs optimized economic commitment of 

                                                 
electricity as the entity with a compliance obligation for the first compliance period (2023-2026), 
with the expectation that a new rulemaking will occur within the next three years to revise these 
rules.  The rules do not align with California’s treatment of imports or with Washington signaling a 
future linkage with California’s market.  The ISO expects some alignment may take place.  The 
CAISO has determined not to propose additional modifications regarding Washington’s cap-and-
invest program at this time due to concerns about making market rule changes for a temporary 
framework. 

11  For example, the CAISO is aware of the asymmetry that may arise between in-state and 
out-of-state resources serving Washington load when resources internal to Washington include a 
GHG cost in their energy bids, but out-of-state resources have no option for a GHG bid adder. 
Without timely guidance from Washington on which entity will have the compliance obligation in 
the WEIM context, the CAISO was unable to address this issue in this filing.  However, the 
CAISO plans to initiate a new stakeholder process in 2023 to address this and other issues. 

12  See Section 39 of the CAISO tariff. 

13  See Section 30.4 of the CAISO tariff. 

14  Section 29.39 of the CAISO tariff applies the Real-Time Local Market Power Mitigation 
procedure in Section 39.7 of the CAISO tariff to the Energy Imbalance Market. 
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resources based on resources’ market bids and their commitment costs, which 
are the costs to start up a resource (start-up costs) of running the resource at its  
minimum operating levels (minimum load costs).  Without updating these 
reference level inputs for Washington resources to account for GHG compliance, 
Washington resources will still have a GHG compliance cost associated with their 
generation, but such costs will not be included in the market processes.  As such, 
these resources inappropriately will appear to be less expensive than their actual 
costs. 
 

For resources in California subject to the California Air Resources Board’s 
(CARB) cap-and-trade program, the default energy bid and commitment costs 
utilize a GHG allowance price based on the average of two index prices from 
separate vendors.15  The CAISO used index prices for the cost of GHG 
compliance because, prior to implementation, stakeholders expressed concern 
that the futures market may not be sufficiently developed to allow the CAISO to 
rely on a futures price.16  The CAISO ultimately plans to utilize the same 
approach for Washington.  Including the cost of GHG compliance in these 
reference levels is important to ensure the market processes accurately consider 
GHG compliance costs for a resource.  

 
II. Proposed Tariff Changes 

 
To reflect the costs of Washington’s cap-and-invest program17 in the 

reference levels of participating resources located in the state of Washington, the 
CAISO proposes to update the default energy bid and commitment costs to 
include a Washington-specific GHG allowance price.18  The calculations the 

                                                 
15  The CAISO currently utilizes the Intercontinental Exchange and ARGUS indices.  The 
CAISO proposes to identify the specific vendors in the business practice manuals rather than the 
tariff to allow for needed flexibility as more states adopt cap-and-trade programs and the vendors 
for these indices differ. 

16  The ISO filed the tariff revisions on October 29, 2012, to reflect the fact that the California 
Air Resources Board was going to implement a cap-and-trade program for greenhouse gas 
emissions on January 1, 2013. The Commission accepted the tariff revisions effective as of 
January 1, as requested by the CAISO.  California Independent System Operator Corp., 141 
FERC ¶ 61,237 (2012); Commission letter order, Docket No. ER13-219-001 (Feb. 26, 2013). 

17  The compliance costs represent one allowance, or the dollar value per metric ton of CO2. 

18  Section 39.7 of the CAISO tariff outlines various default energy bid options but, through 
these tariff amendments, the CAISO only proposes to modify the Variable Cost option which 
estimates a generating resource’s costs based on Master File parameters and other more 
dynamic inputs such as natural gas price indices.  The negotiated default energy bid option also 
remains available to scheduling coordinators but, due to the resource-specific nature of the 
negotiations, there is no set formula to modify in the tariff.  Section 30.4.4 of the CAISO tariff also 
outlines two methodologies for the calculation of default commitment costs: the Proxy Cost and 
Registered Cost methodologies.  The CAISO proposes to update the calculation of default 
commitment costs under both methodologies. 
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CAISO uses will be consistent with the default energy bid and default 
commitment cost calculations the CAISO uses for resources subject to the 
CARB’s cap-and-trade program, but it will utilize a Washington-specific GHG 
allowance price.  The CAISO proposes tariff changes to refer to the State of 
Washington and Washington Department of Ecology in tariff sections pertaining 
to the calculation of these reference levels where California and CARB are 
already included.19 

For the Washington-specific allowance price, the CAISO proposes a 
phased implementation approach because it does not expect Washington 
Department of Ecology to hold an allowance auction until February 2023.20  In 
the first phase, the CAISO proposes to use an estimate value for the cost of a 
GHG allowance.  The Washington Department of Ecology, through a consultant, 
has conducted economic and market modeling (source report) which indicates 
that a reasonable starting point for this value is $41 per MT CO2e.21  In the first 
phase of implementation, the CAISO proposes to use this static, assumed value 
of $41 per MTCO2e for the cost of compliance with Washington’s cap–and-invest 
program.22  The source report serves as a better approximation of GHG 
allowance costs than using California-indexed costs as a proxy because it 
reflects Washington-specific assumptions.  The CAISO expects resources will bid 
costs that reflect the best available information pending the outcome of an 
allowance auction.  Further supporting the reasonableness of the $41 per MT 
CO2e estimate is the fact that it falls near the midpoint between the cap-and-
invest program’s allowance price floor of $19.70 per MT CO2e and the allowance 
price ceiling of $72.29 per MT CO2e.23  This first rate will remain in place until 
Washington completes its GHG allowance auction.  This proposed rate is 
severable from the rest of the CAISO’s proposal, and Commission action on it 

                                                 
19  Proposed Sections 30.4.5, 30.4.4.5, 39.6.1.6.2, and 39.7.1.1.1 of the CAISO tariff.  

20  Rev. Code Wash. § 70A.65.100(2)(a) directs the Washington Department of Ecology to 
hold a maximum of four auctions annually.  Wash. Admin. Code § 173-446-300(3)(b) (2022) 
requires the Washington Department of Ecology to develop an annual schedule of auction dates 
by January 15, 2024 and for each successive year.  An exact date for the first allowance auction 
is not yet available.  However, the Washington Department of Ecology’s auction website indicates 
the first auction will be held in the second half of February 2023.  Available at 
https://ecology.wa.gov/Air-Climate/Climate-Commitment-Act/Cap-and-invest/Auctions-and-
trading.  

21  Vivid Economics for the Washington Department of Ecology.  Summary of market 
modeling and analysis of the proposed Cap-and-Invest Program.  June 2022.  Accessible at: 
https://ecology.wa.gov/DOE/files/4a/4ab74e30-d365-40f5-9e8f-528caa8610dc.pdf.  

22  Proposed Section 39.7.1.1.1.4 of the CAISO tariff. 

23  Wash. Admin. Code § 173-446-335.  These floor and ceiling numbers correspond to the 
2023 auctions.  The auction floor and ceiling shall be increased by five percent plus the rate of 
inflation each subsequent year. 

https://ecology.wa.gov/Air-Climate/Climate-Commitment-Act/Cap-and-invest/Auctions-and-trading
https://ecology.wa.gov/Air-Climate/Climate-Commitment-Act/Cap-and-invest/Auctions-and-trading
https://ecology.wa.gov/DOE/files/4a/4ab74e30-d365-40f5-9e8f-528caa8610dc.pdf
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will not affect the justness and reasonableness of the other proposals in this 
filing.  

Once Washington holds an allowance auction, the CAISO proposes to use 
the initial clearing price, and thereafter until index prices become available, it will 
use the most recent auction clearing price.24  The auction price will allow the 
CAISO to calculate reference levels to respond to actual allowance trading 
market information once it is available.  In the third phase, when index prices are 
available, the CAISO will use index prices for Washington similar to how the 
CAISO uses index prices for the cost of compliance with California’s cap-and-
trade program.25  An index price provides a more accurate reflection of the 
market for these allowances and thus more accurately reflects the cost of 
compliance.  Although the auction price is a starting point, as the cap-and-invest 
program evolves, the CAISO expects market participants will engage in bilateral 
trading, which will cause deviations from the auction price.  An index price, 
updated daily on weekdays, provides a timelier estimate of the allowance price. 
The CAISO will inform market participants via release user group as it moves to 
the next phase and implements a new methodology.26  The CAISO expects to 
use the same vendors for Washington as used in the California context, the 
Intercontinental Exchange and Argus.  In order to expedite the move to the third 
phase and sufficiently reflect the daily fluctuation in greenhouse gas allowance 
prices, the CAISO asks the Commission to approve the use of these vendors at 
this time, prior to the indices being available.27  The table below summarizes the 
proposed phases: 
  

                                                 
24  Proposed Section 39.7.1.1.1.4 of the CAISO tariff.  The proposed section allows 
implementation to take place shortly after the triggering event to allow the CAISO adequate time 
to make necessary adjustments to the relevant systems.  

25  Id. 

26  As discussed above, each phase of the CAISO’s proposal is separate from, and 
independent of, the other two phases. FERC’s action regarding one phase does not affect the 
justness and reasonableness of the tariff language regarding any other phase. 

27  The CAISO does not propose changes to the tariff’s inclusion of the Intercontinental 
Exchange and Argus as the vendors used for the greenhouse gas allowance price index, but 
requests an extension of these to Washington. However, to the extent these two vendors do not 
offer an index for Washington, the CAISO will make a future tariff filing to identify other vendors to 
be used in this context.  See Cal. Indep. Sys. Operator Corp., 141 FERC ¶ 61,237 (2012), 
directing the CAISO to include specific vendor names in the CAISO tariff. 
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Table 1: Summary of Washington-specific GHG allowance price 
implementation phases 

Phase Implementation 
Trigger 

Methodology Price 

1 Initial phase, no 
trigger 

Utilize economic and 
market modeling 
completed for the 
Washington Department 
of Ecology 

$41/ MTCO2e 

2 First auction held 
in Washington 

Expected 
February 2023 

Utilize the most recent 
allowance auction price 

Variable, updated 
approximately 
quarterly, following any 
subsequent auctions 
prior to phase 3 
triggering event. 

3 Two vendor 
indices available28 

Utilize an average of two 
vendor index prices  

Variable, updated daily 
on weekdays 

 
 

III. Stakeholder Process for this Tariff Amendment 
 
Stakeholders generally supported the CAISO’s proposal because it will 

allow the Washington resources to reflect their costs of compliance with 
Washington’s cap-and-invest program in their default energy bids and commit 
cost bid caps.  One stakeholder suggested that the CAISO should allow market 
participants to submit offers for reference levels that are consistent with their own 
estimates.  This is unnecessary because there is a separate process for 
negotiating default energy bids to accommodate this request.29 

 
Through the stakeholder process, the CAISO reduced the scope of the 

initial initiative in response to several stakeholders’ concerns that incorporating 
further tariff amendments should wait until Washington finalizes its program 
design.  The CAISO anticipates future stakeholder processes to address further 
design elements as the Washington cap-and-invest program evolves.30 

                                                 
28  See id. 

29  Section 39.7.1.3 of the CAISO tariff. 

30  See, supra, note 7. 
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The CAISO has coordinated with the Washington Department of Ecology, 

Washington Utilities and Transportation Commission, and Washington 
Department of Commerce to ensure the proposed tariff amendments are 
consistent with Washington’s cap-and-invest program.  The CAISO will also 
provide support to WEIM participating resource scheduling coordinators and 
WEIM Entities in connection with their required reporting.31  

The CAISO stakeholder process leading to this filing began with posting a 
combined issue paper/straw proposal on August 17, 2022 and a web conference 
on August 22, 2022.  The CAISO subsequently posted a draft final proposal and 
draft tariff language on September 22, 2022 and October 20, 2022, respectively.  
For each of these postings, the CAISO held a stakeholder call and accepted 
written comments on the proposals.  The stakeholder process culminated on 
October 26, 2022 with the Joint CAISO Governing Board and WEIM Governing 
Body approving the policy proposal underlying this filing.  

 
 
IV. Effective Date and Request for Order 

 
The CAISO respectfully requests the Commission issue an order by 

January 26, 2023.  The CAISO is developing an implementation schedule for the 
technology enhancements necessary to implement the proposed changes, and 
once it has a final implementation schedule, the CAISO will inform market 
participants through its release user group.  The CAISO also commits to inform 
market participants of the actual effective date of the tariff revisions through a 
market notice, and it requests authorization to notify the Commission of the 
actual effective date of the tariff changes within five days of their 
implementation.32  The CAISO recognizes there will be a gap between the 
implementation date of the CAISO’s change to reference levels and the start of 
the Washington cap-and-invest program on January 1, 2023.  We expect the 
impacts to the market to be minimal in this short interval because of the relatively 
few resources33 that will be impacted and the availability of the negotiated default 
energy bid option.  During this time period, the CAISO encourages Washington 
generators to reach out to the CAISO to take advantage of the negotiated default 
energy bid option.  Finally, the CAISO requests that the Commission grant any 

                                                 
31  Pursuant to Washington State’s recently revised Clean Air Act and beginning in 2023, 
Washington will require reporting of greenhouse gas (GHG) emissions associated with WEIM 
transactions in emissions year 2022 and each subsequent year.  Rev. Code Wash. § 
70A.15.2200.  See also Wash. Admin. Code § 173-441-030(3)(a). 

32  The CAISO has included an effective date of 12/31/9998 as part of the tariff records 
submitted in this filing.  The CAISO will notify the Commission of the actual effective date of these 
tariff records within five business days of implementation in an eTariff submittal using Type of 
Filing code 150 – Report.  See Cal. Indep. Sys. Operator Corp., 172 FERC ¶ 61,263 (2020). 

33  There are approximately twenty emitting generators in Washington. 
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and all waivers that might be necessary to approve the CAISO’s proposed tariff 
revisions effective as proposed herein, including any necessary waivers of Rules 
35.3 and 35.11 of the Commission’s Rules and Regulations (18 C.F.R. §§ 35.3 
and 35.11).  Such waivers are appropriate in the event the actual effective date 
for the proposed tariff provisions turns out to be more than 120 days after the 
date of this filing.  As indicated above, the effective date of the tariff revisions 
depends on the finalization of a schedule for implementing the technology 
upgrades necessary to support this proposal.  

 
V. Communications  

 
Under Rule 203(b)(3),34 the CAISO respectfully requests that all 

correspondence and other communications about this filing be served upon: 
 

Sarah E. Kozal  
 Counsel  
Andrew Ulmer  
 Assistant General Counsel  
California Independent System  
Operator Corporation  
250 Outcropping Way  
Folsom, CA 95630  
Tel: (916)956-8838  
Fax: (916)608-7222  
Email: skozal@caiso.com   
           aulmer@caiso.com  
 

 
VI. Service  

 
The CAISO has served copies of this filing on the CPUC, the California 

Energy Commission, affected Washington agencies, and all parties with 
scheduling coordinator agreements under the CAISO tariff.  In addition, the 
CAISO has posted a copy of the filing on the CAISO website. 

 
  

                                                 
34  18 C.F.R. § 385.203(b)(3). 

mailto:skozal@caiso.com
mailto:aulmer@caiso.com
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VIII. Contents of this filing 
 

Besides this transmittal letter, this filing includes these attachments:  
 
Attachment A  Clean CAISO tariff sheets 
 
Attachment B  Redlined CAISO tariff sheets 
 
Attachment C Draft Final Proposal 
 
Attachment D  Board of Governors Memo 
 

IX. Conclusion  
 

For the reasons set forth in this filing, the CAISO respectfully requests that 
the Commission issue an order accepting the tariff revisions in this filing by 
January 26, 2023, effective as of the dates specified herein. 

 
 
 Respectfully submitted,  
 
 

/s/ Sarah E. Kozal 
Roger E. Collanton 
  General Counsel 
Anthony Ivancovich 
   Deputy General Counsel 
Andrew Ulmer 
 Assistant General Counsel  
Sarah E. Kozal  
 Counsel  
California Independent System  
Operator Corporation  
250 Outcropping Way  
Folsom, CA 95630 
 
Counsel for the California Independent 
System Operator 
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Section 30 

 

30.4.4 Default Commitment Cost Bids  

 

* * * * * 

 

30.4.4.5 Resources with Greenhouse Gas Compliance Obligations 

For each resource registered with the California Air Resources Board or the Washington Department of 

Ecology as having a greenhouse gas compliance obligation, the information provided to the CAISO by the 

Scheduling Coordinator must be consistent with the information submitted to the California Air Resources 

Board or the Washington Department of Ecology.  

30.4.4.6 Maximum Default Minimum Load Bid   

In no case shall a Default Minimum Load Bid exceed the Minimum Load Cost Hard Cap. 

30.4.5 Proxy Cost Methodology 

The CAISO will calculate Proxy Costs as described in this Section 30.4.5. 

30.4.5.1 Natural Gas-Fired Resources 

For each natural gas-fired resource, the CAISO will calculate a resource’s Proxy Costs based on the 

resource’s actual unit-specific performance parameters and applicable gas prices as described below. 

(a) Fuel Input.  The CAISO will calculate Proxy Costs using formulaic natural gas cost 

values adjusted for fuel-cost variation, based on the natural gas price calculated pursuant 

to Section 39.7.1.1.1.3, and consistent with the requirements specified below. 

(b) Proxy Start-Up Cost.  Proxy Start-Up Costs will also include: 

(i)  a Variable Start-Up Operations and Maintenance Adder as provided in 

Section 30.4.5.4;  

(ii) a greenhouse gas cost adder for each resource located within the 

CAISO Balancing Authority Area or an EIM Entity Balancing Authority 

Area within California or Washington, and registered with the California 

Air Resources Board or the Washington Department of Ecology as 



having a greenhouse gas compliance obligation, which is calculated for 

each Start-Up as the product of the resource’s fuel requirement per 

Start-Up, the greenhouse gas emissions rate authorized by the California 

Air Resources Board or the Washington Department of Ecology, and the 

applicable Greenhouse Gas Allowance Price;  

(iii) the rates for the Market Services Charge and System Operations Charge 

multiplied by the shortest Start-Up Time listed for the resource in the 

Master File, multiplied by the PMin of the resource as registered in the 

Master File, multiplied by 0.5; and 

(iv) the cost of auxiliary power calculated using the unit-specific MWh 

quantity of auxiliary power used for Start-Up multiplied by a resource-

specific electricity price. 

(c) Proxy Cost Minimum Load Costs.  Proxy Cost Minimum Load Costs will also 

include:   

(i) a Variable Energy Operations and Maintenance Adder as provided in 

Section 30.4.5.4; 

(ii) a Variable Minimum Load Operations and Maintenance Adder as 

provided in Section 30.4.5.4. 

(iii) a greenhouse gas cost adder for each resource located within the 

CAISO Balancing Authority Area or an EIM Entity Balancing Authority 

Area within California and Washington, and registered with the California 

Air Resources Board or the Washington Department of Ecology as 

having a greenhouse gas compliance obligation, which is calculated for 

each run-hour as the product of the resource’s fuel requirement at 

Minimum Load as registered in the Master File, the greenhouse gas 

emissions rate authorized by the California Air Resources Board or the 

Washington Department of Ecology, and the applicable Greenhouse Gas 

Allowance Price; 



(iv) the rates for the Market Services Charge and System Operations Charge 

multiplied by the PMin of the resource as registered in the Master File; 

and 

(v) the Bid Segment Fee.  

(d) Proxy Transition Costs.  For each Multi-Stage Generating Resource under the 

Proxy Cost methodology, the CAISO will calculate the Proxy Transition Costs 

utilized for each feasible transition from a given MSG Configuration to a higher 

MSG Configuration based on the difference between the Proxy Start-Up Costs 

for the higher MSG Configuration, and the Proxy Start-Up Costs for the lower 

MSG Configuration, as those costs are determined in accordance with the Proxy 

Start-Up Cost calculation methodology set forth in Section 30.4.5.  If the result of 

this calculation is negative for any transition between two MSG Configurations, 

then the associated Proxy Transition Cost shall be zero.   

30.4.5.2 Non-Natural Gas-Fired Resources 

For each non-natural gas-fired resource, the CAISO shall calculate the Proxy Start-Up Cost and Proxy 

Minimum Load Cost values under the Proxy Cost methodology as specified below. 

(a) Fuel Input.  The Scheduling Coordinator for the resource will provide the fuel or fuel-

equivalent input costs, which the CAISO will maintain in the Master File, pursuant to 

Section 39.7.1.1.1.2.   

(b) Proxy Start-Up Costs.  Proxy Start-Up Costs will also include, if applicable:   

(i) a Variable Start-Up Operations and Maintenance Adder as provided in Section 

30.4.5.4; 

(ii) greenhouse gas allowance costs for each resource located within the CAISO 

Balancing Authority Area or an EIM Entity Balancing Authority Area within 

California or Washington, and registered with the California Air Resources Board 

or the Washington Department of Ecology as having a greenhouse gas 

compliance obligation, as provided to the CAISO by the Scheduling Coordinator;  

(iii) the rates for the Market Services Charge and System Operations Charge 



multiplied by the shortest Start-Up Time listed for the resource in the Master File, 

multiplied by the PMin of the resource as registered in the Master File, multiplied 

by 0.5.  

(c) Proxy Minimum Load Costs.  Proxy Minimum Load Costs will also include, if applicable:   

(i) A Variable Energy Operation and Maintenance Adder as provided in Section 

30.4.5.4  multiplied by the PMin of the resource or MSG Configuration of the 

resource as registered in the Master File;  

(ii) a Variable Minimum Load Operations and Maintenance Adder as provided in 

Section 30.4.5.4; 

(iii) greenhouse gas allowance costs for each resource located within the CAISO 

Balancing Authority Area or an EIM Entity Balancing Authority Area within 

California or Washington, and registered with the California Air Resources Board 

or the Washington Department of Ecology as having a greenhouse gas 

compliance obligation, as provided to the CAISO by the Scheduling Coordinator;  

(iv) the rates for the Market Services Charge and System Operations Charge 

multiplied by the PMin of the resource as registered in the Master File; and 

(v) the Bid Segment Fee. 

(d) Proxy Transition Costs.  For each Multi-Stage Generating Resource under the Proxy 

Cost methodology, the CAISO will calculate the Proxy Transition Costs utilized for each 

feasible transition from a given MSG Configuration to a higher MSG Configuration based 

on the difference between the Proxy Start-Up Costs for the higher MSG Configuration, 

and the Proxy Start-Up Costs for the lower MSG Configuration, as those costs are 

determined in accordance with the Proxy Start-Up Cost calculation methodology set forth 

in Section 30.4.5.  If the result of this calculation is negative for any transition between 

two MSG Configurations, then the associated Proxy Transition Cost shall be zero.   

 

 

* * * * * 



 

Section 39 

 

* * * * * 

 

 39.6.1.6.2 Projected Greenhouse Gas Allowance Price 

For resources that are registered with the California Air Resources Board or the Washington Department 

of Ecology as having a greenhouse gas compliance obligation, the CAISO will calculate a projected 

Greenhouse Gas Allowance Price component to be used in establishing maximum Default Start-Up Bids 

and Default Minimum Load Bids after the twenty-first (21st) day of each month and will post it on the 

CAISO Website by the end of that month.  The projected Greenhouse Gas Allowance Price component 

will be applicable for Scheduling Coordinators on behalf of eligible Use-Limited Resources electing to use 

the Registered Cost methodology until a new projected Greenhouse Gas Allowance Price component is 

calculated and posted on the CAISO Website.  The projected Greenhouse Gas Allowance Price 

component will be calculated by averaging the applicable daily Greenhouse Gas Allowance Prices 

calculated over the first twenty (20) days of the month using the methodology set forth in Section 

39.7.1.1.1.4.  The CAISO will calculate a projected Greenhouse Gas Allowance Price separately for each 

unlinked jurisdiction that regulates greenhouse gas compliance obligations. 

 

* * * * * 

 

39.7.1 Calculation of Default Energy Bids 

 

* * * * * 

 

39.7.1.1 Variable Cost Option 

 

* * * * * 



 

39.7.1.1.1 Incremental Cost Calculation Under the Variable Cost Option 

39.7.1.1.1.1 Natural Gas-Fired Resources 

(a) Calculation of incremental fuel cost - For natural gas-fueled units, incremental fuel cost is 

calculated based on an incremental heat rate curve multiplied by the natural gas price 

calculated as described below. 

Resource owners shall submit to the CAISO average heat rates (Btu/kWh) measured for 

at least two (2) and up to eleven (11) generating operating points (MW), where the first 

and last operating points refer to the minimum and maximum operating levels (i.e., PMin 

and PMax), respectively.  The average heat rate curve formed by the (Btu/kWh, MW) 

pairs is a piece-wise linear curve between operating points, and two (2) average heat rate 

pairs yield one (1) incremental heat rate segment that spans two (2) consecutive 

operating points.  The incremental heat rates (Btu/kWh) in the incremental heat rate 

curve are calculated by converting the average heat rates submitted by resource owners 

to the CAISO to requirements of heat input (Btu/h) for each of the operating points and 

dividing the changes in requirements of heat input from one (1) operating point to the 

next by the changes in MW between two (2) consecutive operating points as specified in 

the Business Practice Manual.  For each segment representing operating levels below 

eighty (80) percent of the unit’s PMax, the incremental heat rate is limited to the 

maximum of the average heat rates for the two (2) operating points used to calculate the 

incremental heat rate segment. 

The unit’s final incremental fuel cost curve is calculated by multiplying this incremental 

heat rate curve by the applicable natural gas price, and then, if necessary, applying a left-

to-right adjustment to ensure that the final incremental cost curve is monotonically non-

decreasing.  Heat rate and cost curves shall be stored, updated, and validated in the 

Master File. 

 (b) Calculation of greenhouse gas cost adder - For each natural gas-fired resource 

registered with the California Air Resources Board or the Washington Department of 



Ecology as having a greenhouse gas compliance obligation, the CAISO will calculate a 

greenhouse gas cost adder as the product of the resource’s incremental heat rate, the 

greenhouse gas emissions rate authorized by the California Air Resources Board or the 

Washington Department of Ecology, and the applicable Greenhouse Gas Allowance 

Price.  

 (c) Calculation of volumetric Grid Management Charge adder - For each natural gas-fired 

resource, the CAISO will include a volumetric Grid Management Charge adder that 

consists of:  (i) the Market Services Charge; (ii) the System Operations Charge; and (iii) 

the Bid Segment Fee divided by the MW in the Bid segment. 

39.7.1.1.1.2 Non-Natural Gas-Fired Resources 

For non-natural gas-fueled units, incremental fuel cost is calculated based on an average cost curve as 

described below. 

Resource owners for non-natural gas-fueled units shall submit to the CAISO average fuel or fuel 

equivalent costs ($/MW) measured for at least two (2) and up to eleven (11) generating operating points 

(MW), where the first and last operating points refer to the minimum and maximum operating levels (i.e., 

PMin and PMax), respectively.  The average cost curve formed by the ($/MWh, MW) pairs is a piece-wise 

linear curve between operating points, and two (2) average cost pairs yield one (1) incremental cost 

segment that spans two (2) consecutive operating points.  For each segment representing operating 

levels below eighty percent (80%) of the unit’s PMax, the incremental cost rate is limited to the maximum 

of the average cost rates for the two (2) operating points used to calculate the incremental cost segment.  

The unit’s final incremental fuel cost curve is then adjusted, if necessary, applying a left-to-right 

adjustment to ensure that the final incremental cost curve is monotonically non-decreasing.  The CAISO 

will include, if applicable:  (i) greenhouse gas allowance costs for each non-natural gas-fired resource 

registered with the California Air Resources Board or the Washington Department of Ecology as having a 

greenhouse gas compliance obligation, as provided to the CAISO by the Scheduling Coordinator for the 

resource; (ii) variable operation and maintenance cost; and (iii) a volumetric Grid Management Charge 

adder that consists of:  (a) the Market Services Charge; (b) the System Operations Charge; and (c) the 

Bid Segment Fee divided by the MW in the Bid segment.  Cost curves shall be stored, updated, and 



validated in the Master File.   

39.7.1.1.1.3 Calculation of Natural Gas Price 

 

* * * * * 

 

 39.7.1.1.1.4 Calculation of Greenhouse Gas Allowance Price 

The CAISO will calculate the Greenhouse Gas Allowance Price separately for each unlinked jurisdiction 

that regulates greenhouse gas compliance obligations. To calculate the Greenhouse Gas Allowance 

Price for each unlinked jurisdiction, the CAISO will average two prices from the following vendors: the 

Intercontinental Exchange and ARGUS.  If a greenhouse gas price from a vendor is unavailable for any 

reason, the CAISO will use the most recent available greenhouse gas price from that vendor.  If 

greenhouse gas prices from these vendors have not yet been calculated for a jurisdiction, the CAISO will 

utilize the best available proxy, as follows: for Washington State, the CAISO will utilize $41/MT CO2e until 

an allowance auction is held by the State of Washington, at which point the CAISO will use, as soon as is 

practicable, the most recent allowance auction clearing price. If for any reason the CAISO cannot 

calculate a Greenhouse Gas Allowance Price, it will use the most recently calculated value.   

 

The CAISO will update the Greenhouse Gas Allowance Price by approximately 22:00 Pacific Time each 

day (T).  The daily Greenhouse Gas Allowance Price will be used in the next day’s Real-Time Market 

(T+1) and in the Day-Ahead Market for the following Trading Day (T+2).  The CAISO will calculate each 

Greenhouse Gas Allowance Price during a year using prices for greenhouse gas allowances from that 

same year. 
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Section 30 

 

30.4.4 Default Commitment Cost Bids  

 

* * * * * 

 

30.4.4.5 Resources with Greenhouse Gas Compliance Obligations 

For each resource registered with the California Air Resources Board or the Washington Department of 

Ecology as having a greenhouse gas compliance obligation, the information provided to the CAISO by the 

Scheduling Coordinator must be consistent with the information submitted to the California Air Resources 

Board or the Washington Department of Ecology.  

30.4.4.6 Maximum Default Minimum Load Bid   

In no case shall a Default Minimum Load Bid exceed the Minimum Load Cost Hard Cap. 

30.4.5 Proxy Cost Methodology 

The CAISO will calculate Proxy Costs as described in this Section 30.4.5. 

30.4.5.1 Natural Gas-Fired Resources 

For each natural gas-fired resource, the CAISO will calculate a resource’s Proxy Costs based on the 

resource’s actual unit-specific performance parameters and applicable gas prices as described below. 

(a) Fuel Input.  The CAISO will calculate Proxy Costs using formulaic natural gas cost 

values adjusted for fuel-cost variation, based on the natural gas price calculated pursuant 

to Section 39.7.1.1.1.3, and consistent with the requirements specified below. 

(b) Proxy Start-Up Cost.  Proxy Start-Up Costs will also include: 

(i)  a Variable Start-Up Operations and Maintenance Adder as provided in 

Section 30.4.5.4;  

(ii) a greenhouse gas cost adder for each resource located within the 

CAISO Balancing Authority Area or an EIM Entity Balancing Authority 

Area within California or Washington, and registered with the California 

Air Resources Board or the Washington Department of Ecology as 



having a greenhouse gas compliance obligation, which is calculated for 

each Start-Up as the product of the resource’s fuel requirement per 

Start-Up, the greenhouse gas emissions rate authorized by the California 

Air Resources Board or the Washington Department of Ecology, and the 

applicable Greenhouse Gas Allowance Price;  

(iii) the rates for the Market Services Charge and System Operations Charge 

multiplied by the shortest Start-Up Time listed for the resource in the 

Master File, multiplied by the PMin of the resource as registered in the 

Master File, multiplied by 0.5; and 

(iv) the cost of auxiliary power calculated using the unit-specific MWh 

quantity of auxiliary power used for Start-Up multiplied by a resource-

specific electricity price. 

(c) Proxy Cost Minimum Load Costs.  Proxy Cost Minimum Load Costs will also 

include:   

(i) a Variable Energy Operations and Maintenance Adder as provided in 

Section 30.4.5.4; 

(ii) a Variable Minimum Load Operations and Maintenance Adder as 

provided in Section 30.4.5.4. 

(iii) a greenhouse gas cost adder for each resource located within the 

CAISO Balancing Authority Area or an EIM Entity Balancing Authority 

Area within California and Washington, and registered with the California 

Air Resources Board or the Washington Department of Ecology as 

having a greenhouse gas compliance obligation, which is calculated for 

each run-hour as the product of the resource’s fuel requirement at 

Minimum Load as registered in the Master File, the greenhouse gas 

emissions rate authorized by the California Air Resources Board or the 

Washington Department of Ecology, and the applicable Greenhouse Gas 

Allowance Price; 



(iv) the rates for the Market Services Charge and System Operations Charge 

multiplied by the PMin of the resource as registered in the Master File; 

and 

(v) the Bid Segment Fee.  

(d) Proxy Transition Costs.  For each Multi-Stage Generating Resource under the 

Proxy Cost methodology, the CAISO will calculate the Proxy Transition Costs 

utilized for each feasible transition from a given MSG Configuration to a higher 

MSG Configuration based on the difference between the Proxy Start-Up Costs 

for the higher MSG Configuration, and the Proxy Start-Up Costs for the lower 

MSG Configuration, as those costs are determined in accordance with the Proxy 

Start-Up Cost calculation methodology set forth in Section 30.4.5.  If the result of 

this calculation is negative for any transition between two MSG Configurations, 

then the associated Proxy Transition Cost shall be zero.   

30.4.5.2 Non-Natural Gas-Fired Resources 

For each non-natural gas-fired resource, the CAISO shall calculate the Proxy Start-Up Cost and Proxy 

Minimum Load Cost values under the Proxy Cost methodology as specified below. 

(a) Fuel Input.  The Scheduling Coordinator for the resource will provide the fuel or fuel-

equivalent input costs, which the CAISO will maintain in the Master File, pursuant to 

Section 39.7.1.1.1.2.   

(b) Proxy Start-Up Costs.  Proxy Start-Up Costs will also include, if applicable:   

(i) a Variable Start-Up Operations and Maintenance Adder as provided in Section 

30.4.5.4; 

(ii) greenhouse gas allowance costs for each resource located within the CAISO 

Balancing Authority Area or an EIM Entity Balancing Authority Area within 

California or Washington, and registered with the California Air Resources Board 

or the Washington Department of Ecology as having a greenhouse gas 

compliance obligation, as provided to the CAISO by the Scheduling Coordinator;  

(iii) the rates for the Market Services Charge and System Operations Charge 



multiplied by the shortest Start-Up Time listed for the resource in the Master File, 

multiplied by the PMin of the resource as registered in the Master File, multiplied 

by 0.5.  

(c) Proxy Minimum Load Costs.  Proxy Minimum Load Costs will also include, if applicable:   

(i) A Variable Energy Operation and Maintenance Adder as provided in Section 

30.4.5.4  multiplied by the PMin of the resource or MSG Configuration of the 

resource as registered in the Master File;  

(ii) a Variable Minimum Load Operations and Maintenance Adder as provided in 

Section 30.4.5.4; 

(iii) greenhouse gas allowance costs for each resource located within the CAISO 

Balancing Authority Area or an EIM Entity Balancing Authority Area within 

California or Washington, and registered with the California Air Resources Board 

or the Washington Department of Ecology as having a greenhouse gas 

compliance obligation, as provided to the CAISO by the Scheduling Coordinator;  

(iv) the rates for the Market Services Charge and System Operations Charge 

multiplied by the PMin of the resource as registered in the Master File; and 

(v) the Bid Segment Fee. 

(d) Proxy Transition Costs.  For each Multi-Stage Generating Resource under the Proxy 

Cost methodology, the CAISO will calculate the Proxy Transition Costs utilized for each 

feasible transition from a given MSG Configuration to a higher MSG Configuration based 

on the difference between the Proxy Start-Up Costs for the higher MSG Configuration, 

and the Proxy Start-Up Costs for the lower MSG Configuration, as those costs are 

determined in accordance with the Proxy Start-Up Cost calculation methodology set forth 

in Section 30.4.5.  If the result of this calculation is negative for any transition between 

two MSG Configurations, then the associated Proxy Transition Cost shall be zero.   

 

 

* * * * * 



 

Section 39 

 

* * * * * 

 

 39.6.1.6.2 Projected Greenhouse Gas Allowance Price 

For resources that are registered with the California Air Resources Board or the Washington Department 

of Ecology as having a greenhouse gas compliance obligation, the CAISO will calculate a projected 

Greenhouse Gas Allowance Price component to be used in establishing maximum Default Start-Up Bids 

and Default Minimum Load Bids after the twenty-first (21st) day of each month and will post it on the 

CAISO Website by the end of that month.  The projected Greenhouse Gas Allowance Price component 

will be applicable for Scheduling Coordinators on behalf of eligible Use-Limited Resources electing to use 

the Registered Cost methodology until a new projected Greenhouse Gas Allowance Price component is 

calculated and posted on the CAISO Website.  The projected Greenhouse Gas Allowance Price 

component will be calculated by averaging the applicable daily Greenhouse Gas Allowance Prices 

calculated over the first twenty (20) days of the month using the methodology set forth in Section 

39.7.1.1.1.4.  The CAISO will calculate a projected Greenhouse Gas Allowance Price separately for each 

unlinked jurisdiction that regulates greenhouse gas compliance obligations. 

 

* * * * * 

 

39.7.1 Calculation of Default Energy Bids 

 

* * * * * 

 

39.7.1.1 Variable Cost Option 

 

* * * * * 



 

39.7.1.1.1 Incremental Cost Calculation Under the Variable Cost Option 

39.7.1.1.1.1 Natural Gas-Fired Resources 

(a) Calculation of incremental fuel cost - For natural gas-fueled units, incremental fuel cost is 

calculated based on an incremental heat rate curve multiplied by the natural gas price 

calculated as described below. 

Resource owners shall submit to the CAISO average heat rates (Btu/kWh) measured for 

at least two (2) and up to eleven (11) generating operating points (MW), where the first 

and last operating points refer to the minimum and maximum operating levels (i.e., PMin 

and PMax), respectively.  The average heat rate curve formed by the (Btu/kWh, MW) 

pairs is a piece-wise linear curve between operating points, and two (2) average heat rate 

pairs yield one (1) incremental heat rate segment that spans two (2) consecutive 

operating points.  The incremental heat rates (Btu/kWh) in the incremental heat rate 

curve are calculated by converting the average heat rates submitted by resource owners 

to the CAISO to requirements of heat input (Btu/h) for each of the operating points and 

dividing the changes in requirements of heat input from one (1) operating point to the 

next by the changes in MW between two (2) consecutive operating points as specified in 

the Business Practice Manual.  For each segment representing operating levels below 

eighty (80) percent of the unit’s PMax, the incremental heat rate is limited to the 

maximum of the average heat rates for the two (2) operating points used to calculate the 

incremental heat rate segment. 

The unit’s final incremental fuel cost curve is calculated by multiplying this incremental 

heat rate curve by the applicable natural gas price, and then, if necessary, applying a left-

to-right adjustment to ensure that the final incremental cost curve is monotonically non-

decreasing.  Heat rate and cost curves shall be stored, updated, and validated in the 

Master File. 

 (b) Calculation of greenhouse gas cost adder - For each natural gas-fired resource 

registered with the California Air Resources Board or the Washington Department of 



Ecology as having a greenhouse gas compliance obligation, the CAISO will calculate a 

greenhouse gas cost adder as the product of the resource’s incremental heat rate, the 

greenhouse gas emissions rate authorized by the California Air Resources Board or the 

Washington Department of Ecology, and the applicable Greenhouse Gas Allowance 

Price.  

 (c) Calculation of volumetric Grid Management Charge adder - For each natural gas-fired 

resource, the CAISO will include a volumetric Grid Management Charge adder that 

consists of:  (i) the Market Services Charge; (ii) the System Operations Charge; and (iii) 

the Bid Segment Fee divided by the MW in the Bid segment. 

39.7.1.1.1.2 Non-Natural Gas-Fired Resources 

For non-natural gas-fueled units, incremental fuel cost is calculated based on an average cost curve as 

described below. 

Resource owners for non-natural gas-fueled units shall submit to the CAISO average fuel or fuel 

equivalent costs ($/MW) measured for at least two (2) and up to eleven (11) generating operating points 

(MW), where the first and last operating points refer to the minimum and maximum operating levels (i.e., 

PMin and PMax), respectively.  The average cost curve formed by the ($/MWh, MW) pairs is a piece-wise 

linear curve between operating points, and two (2) average cost pairs yield one (1) incremental cost 

segment that spans two (2) consecutive operating points.  For each segment representing operating 

levels below eighty percent (80%) of the unit’s PMax, the incremental cost rate is limited to the maximum 

of the average cost rates for the two (2) operating points used to calculate the incremental cost segment.  

The unit’s final incremental fuel cost curve is then adjusted, if necessary, applying a left-to-right 

adjustment to ensure that the final incremental cost curve is monotonically non-decreasing.  The CAISO 

will include, if applicable:  (i) greenhouse gas allowance costs for each non-natural gas-fired resource 

registered with the California Air Resources Board or the Washington Department of Ecology as having a 

greenhouse gas compliance obligation, as provided to the CAISO by the Scheduling Coordinator for the 

resource; (ii) variable operation and maintenance cost; and (iii) a volumetric Grid Management Charge 

adder that consists of:  (a) the Market Services Charge; (b) the System Operations Charge; and (c) the 

Bid Segment Fee divided by the MW in the Bid segment.  Cost curves shall be stored, updated, and 



validated in the Master File.   

39.7.1.1.1.3 Calculation of Natural Gas Price 

 

* * * * * 

 

 39.7.1.1.1.4 Calculation of Greenhouse Gas Allowance Price 

The CAISO will calculate the Greenhouse Gas Allowance Price separately for each unlinked jurisdiction 

that regulates greenhouse gas compliance obligations. To calculate the Greenhouse Gas Allowance 

Price for each unlinked jurisdiction, the CAISO will average two prices from the following vendors: the 

Intercontinental Exchange and ARGUS.  If a greenhouse gas price from a vendor is unavailable for any 

reason, the CAISO will use the most recent available greenhouse gas price from that vendor.  If 

greenhouse gas prices from these vendors have not yet been calculated for a jurisdiction, the CAISO will 

utilize the best available proxy, as follows: for Washington State, the CAISO will utilize $41/MT CO2e until 

an allowance auction is held by the State of Washington, at which point the CAISO will use, as soon as is 

practicable, the most recent allowance auction clearing price. If for any reason the CAISO cannot 

calculate a Greenhouse Gas Allowance Price, it will use the most recently calculated value.   

 

The CAISO will update the Greenhouse Gas Allowance Price by approximately 22:00 Pacific Time each 

day (T).  The daily Greenhouse Gas Allowance Price will be used in the next day’s Real-Time Market 

(T+1) and in the Day-Ahead Market for the following Trading Day (T+2).  The CAISO will calculate each 

Greenhouse Gas Allowance Price during a year using prices for greenhouse gas allowances from that 

same year. 

 



 

 

 

 

 

Attachment C – Draft Final Proposal 

Tariff Amendment – Washington Greenhouse Gas Compliance  

California Independent System Operator Corporation 

November 21, 2022 

  



����������	
��																							
�	
�
�	���	������������	�	�����	�����	��������		 	

�� !"#�$!$%	 	 &		

		 		 					 		'()*+,-./,	0.(.1	'1).12,	3,12-4	567(8(,91	:(2;1.	<211,*/=)1	<()	3,*(,9161,.)			>2(?.	@+,(8	A2/B/)(8			 	01B.16712	CCD	CECC	 		$FGHIFGJ	KLM	NOPI	QRSKGFT	



����������	
��																							
�	
�
�	���	������������	�	�����	�����	��������		 	

�� !"#�$!$%	 	 &		

		'()*+	,-	.,/0+/01	23	 456789:;6	�8<<=>?	333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333	@	&3	 �A9>BC879:BA	=AC	D=7EF>B8AC	3333333333333333333333333333333333333333333333333333333333333333333333333333333333333333	@	@3	 G=HI:AF9BA	G4�"	JKJ	4AI=A76<6A9H	�9>=L	$>BMBH=N	3333333333333333333333333333333333333333333333	O	@32			"BC6N:AF	G=HI:AF9BA	DB>C6>H	=AC	9I6	%6<=AC	PB>67=H9	333333333333333333333333333333333333333333333	O	@3&			QMC=9:AF	JKJ	R6S6>6A76	TBH9H	333333333333333333333333333333333333333333333333333333333333333333333333333333333333	O	@3@			G4�"	JKJ	R6MB>9:AF	333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333	U	V3	 G4�"	JB;6>A:AF	DBC?	RBN6	33333333333333333333333333333333333333333333333333333333333333333333333333333333333333333	W	O3	 �9=E6IBNC6>	4AF=F6<6A9	$N=A	33333333333333333333333333333333333333333333333333333333333333333333333333333333333332X	Y3	 Z659	�96MH	33333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333332X										 							



����������	
��																							
�	
�
�	���	������������	�	�����	�����	��������		 	

�� !"#�$!$%	 	 &		

'(	)*+,-./0+	1-22345	6789	8:8;8<;8=>	?@A?A9>9	B8:A@	>:7<:C>B>:;9	;A	;7>	D>9;>@:	E:>@FG	�BH<I<:C>	"<@J>;	KDE�"L	;A	9M??A@;	D<978:F;A:	�;<;>	DE�"	E:;8;G	F@>>:7AM9>	F<9	KNONL	@>?A@;8:F	PA@	>B8998A:9	G><@	QRQQ	<:S	H>GA:ST	67>9>	>:7<:C>B>:;9	8:CIMS>U	M?S<;8:F	NON	@>P>@>:C>	I>=>I9	KM9>S	8:	CABB8;;8:F	@>9AM@C>9	<:S	B8;8F<;8:F	H8S9L	<9	V>II	<9	S>=>IA?8:F	@>?A@;9	;A	9M??A@;	;7>	DE�"	E:;8;8>9	V8;7	;7>8@	@>?A@;8:F	;A	;7>	D<978:F;A:	%>?<@;B>:;	AP	ECAIAFGT	W9	<	J>G	C7<:F>	P@AB	;7>	�99M>	$<?>@	!	�;@<V	$@A?A9<IX	;7>	YW�� 	7<9	@>BA=>S	;7>	>:7<:C>B>:;	;A	<99AC8<;>	F>:>@<;8A:	V8;7	D<978:F;A:	A@	BAS>I	;7>	S>B<:S	PA@>C<9;	8:	D<978:F;A:	PA@	@>?A@;8:F	?M@?A9>9	8:	>B8998A:9	G><@	QRQ&	<:S	H>GA:ST	Z(	[\.4]̂-,./]\	3\̂	_3,̀a4]-\̂	$M@9M<:;	;A	D<978:F;A:b9	@>C>:;IG	@>=89>S	YI><:	W8@	WC;	<:S	H>F8::8:F	8:	QRQ&X	D<978:F;A:	V8II	@>cM8@>	@>?A@;8:F	AP	>B8998A:9	<99AC8<;>S	V8;7	DE�"	;@<:9<C;8A:9	8:	>B8998A:9	G><@	QRQQ	<:S	><C7	9MH9>cM>:;	G><@Td	6789	8:8;8<;8=>	?@A?A9>9	>:7<:C>B>:;9	;A	@>CAF:8e>	D<978:F;A:f9?>C8P8C	@>P>@>:C>	I>=>I9	<9	V>II	<9	<:	<??@A<C7	PA@	@>?A@;8:F	NON	>B8998A:9	;A	;7>	D<978:F;A:	%>?<@;B>:;	AP	ECAIAFGT	W9	@MI>9	@>I<;>S	;A	D<978:F;A:	@>?A@;8:F	<:S	C<?f<:Sf8:=>9;	?@AF@<B	S>98F:	CA:;8:M>	;A	S>=>IA?X	V>	V8II	CAII<HA@<;>	V8;7	;7>	D<978:F;A:	%>?<@;B>:;	AP	ECAIAFG	<:S	9;<J>7AIS>@9	;A	>=AI=>	AM@	B<@J>;	S>98F:	;A	<CCABBAS<;>	;7A9>	C7<:F>9T		D<978:F;A:	WSB8:89;@<;8=>	YAS>	KDWYL	Y7<?;>@	dg&fhhd	9>;9	PA@;7	;7>	@>cM8@>B>:;9	PA@	@>?A@;8:F	HG	D<978:F;A:	DE�"	>:;8;8>9	9;<@;8:F	V8;7	>B8998A:9	G><@	QRQQX	@>?A@;>S	8:	QRQ&T		67>	@>FMI<;8A:9	9?>C8PG	;7<;	>:>@FG	P@AB	;7>	DE�"	89	CA:98S>@>S	8B?A@;>S	>I>C;@8C8;GT	�?>C8P8C<IIGX	DWY	dg&fhhdfdQhKQLKFL	S>P8:>9	i8B?A@;>S	>I>C;@8C8;Gj	;A	8:CIMS>	i>I>C;@8C8;G	P@AB	<:	A@F<:8e>S	B<@J>;X	9MC7	<9	;7>	>:>@FG	8BH<I<:C>	B<@J>;Tj	67>	YW�� 	8:;>@?@>;9	;789	;A	B><:	;7<;	<II	;@<:9<C;8A:9	V8;78:	;7>	YW�� b9	DE�"X	8:CIMS8:F	@><If;8B>	B<@J>;	8BH<I<:C>	>:>@FG	P@AB	@>9AM@C>9	IAC<;>S	V8;78:	;7>	9;<;>	AP	D<978:F;A:X	V8II	CA:9;8;M;>	8B?A@;>S	>:>@FG	PA@	?M@?A9>9	AP	D<978:F;A:b9	@>?A@;8:F	@>FMI<;8A:9T			D<978:F;A:b9	C<?f<:Sf8:=>9;	?@AF@<BX	V78C7	9>;9	<	I8B8;	A:	A=>@<II	C<@HA:	>B8998A:9	8:	D<978:F;A:	<:S	@>cM8@>9	>B8;;>@9	;A	AH;<8:	<IIAV<:C>9	>cM<I	;A	;7>8@	CA=>@>S	NON	>B8998A:9X	98B8I<@IG	H>F8:9	8:	QRQ&TQ	OAV>=>@X	;7>	YW�� 	89	I8B8;8:F	;7>	9CA?>	AP	;7>	>:7<:C>B>:;9	?@A?A9>S	;A	9M??A@;8:F	;7>	D<978:F;A:	@>?A@;8:F	@>cM8@>B>:;9	A:IGT	67>	D<978:F;A:	C<?f<:Sf8:=>9;	?@A?A9>S	@MI>9	SA	:A;	G>;	CA:;<8:	9MPP8C8>:;	S>;<8I9	PA@	;7>	YW�� 	;A	8BB>S8<;>IG																																																	d	k>=89>S	YAS>	AP	D<978:F;A:	KkYDL	Y7<?;>@	gRWTdlTQQRRX	M:S>@	;7>	D<978:F;A:	YI><:	W8@	WC;T	mnn	<I9A	D<978:F;A:	WSB8:89;@<;8=>	YAS>	KDWYL	Y7<?;>@	dg&fhhdfR&RK&LK<LT	Q	D<978:F;A:b9	YI8B<;>	YABB8;B>:;	WC;X	kYD	Y7<?;>@	gRWTolT		pA;>	;7>	YI8B<;>	YABB8;B>:;	WC;	S8@>C;9	;7>	%>?<@;B>:;	AP	ECAIAFGX	8:	CA:9MI;<;8A:	V8;7	A;7>@	D<978:F;A:	@>FMI<;A@9X	;A	<SA?;	<	@MI>	HG	 C;AH>@	dX	QRQo	CA:;<8:8:F	<	B>;7ASAIAFG	PA@	<SS@>998:F	8B?A@;>S	>I>C;@8C8;G	<99AC8<;>S	V8;7	<	C>:;@<I8e>S	>I>C;@8C8;G	B<@J>;T	�>>	kYD	Y7<?;>@	gRWTolTRqRKdLKCLT	



����������	
��																							
�	
�
�	���	������������	�	�����	�����	��������		 	

�� !"#�$!$%	 	 &		

'()*+(+,-	(./0+-	12.,3+4	-5	6.1'*'-.-+	15()*'.,1+	78	+,-'-'+4	)./-'1').-',3	',	.	1+,-/.*'9+:	(./0+-;<		�,	15((+,-4=	-2+	>+4-+/,	$5?+/	@/.:',3	A5/B(	C>$@AD	/+EB+4-+:	.::'-'5,.*	',65/(.-'5,	5,	-2+	'()*'1.-'5,4	56	,5-	'()*+(+,-',3	(./0+-	12.,3+4=	3'F+,	-2+	B,1+/-.',-8	56	-2+	>.42',3-5,	/+3B*.-'5,4	./5B,:	-2+	6'/4-	GB/'4:'1-'5,.*	:+*'F+/+/;	@2+	HI�� 	1*./'6'+4	-2.-=	?'-25B-	.,	+,-'-8	':+,-'6'+:	.4	/+4)5,4'7*+	65/	-2+	15()*'.,1+	57*'3.-'5,=	-2+	HI�� 	1.,,5-	(5:+*	-2+	154-	56	1./75,	5/	4+--*+	'-	',	'-4	484-+(4;	"./0+-	:+4'3,	7.4+:	5,	-2+	+J'4-',3	7/5.:	:+6','-'5,	56	-2+	K'()5/-+/	56	+*+1-/'1'-8L	15B*:	/+4B*-	',	'()*+(+,-.-'5,	-2.-	/.,3+4	6/5(	5,+	+,:	56	-2+	4)+1-/B(=	B4',3	/+45B/1+M4)+1'6'1	7':	.::+/4	-5	15**+1-	-2+	154-4	56	NON	15()*'.,1+	6/5(	45B/1+4	56	NON	+('44'5,4=	-5	-2+	5-2+/	+,:	56	-2+	4)+1-/B(=	15**+1-',3	-2+	154-	56	NON	15()*'.,1+	6/5(	*5.:;	>'-25B-	-2+	NON	7':	.::+/4=	-2+/+	?'**	.*45	,5-	7+	+'-2+/	.	1.*1B*.-'5,	56	NON	-/.,46+/4	',-5	>.42',3-5,	5/	.--/'7B-'5,=	.4	-2+/+	?'**	,5-	7+	.	(+12.,'4(	-5	15**+1-	5/	1.*1B*.-+	-2.-	',65/(.-'5,;		@2+	1B//+,-	.(7'3B'-8	',	/+3B*.-'5,	/+4B*-4	',	.	(./0+-	:+4'3,	-2.-	2.4	.,	.48((+-/'1	-/+.-(+,-	56	-2+	NON	154-	56	15()*'.,1+	',	.,:	5B-	56	>.42',3-5,;	�-	'4	-2+	HI�� P4	B,:+/4-.,:',3	-2.-	>.42',3-5,	+,-'-'+4	',-+,:	-5	',1*B:+	-2+	154-	56	NON	15()*'.,1+	',	-2+'/	7':4;	O5?+F+/=	.4	+J)*.',+:	+./*'+/=	?'-25B-	.	1*+./	15()*'.,1+	+,-'-8=	-2+	HI�� 	1.,,5-	(5:+*	?2+/+	NON	154-4	425B*:	7+	',1B//+:	65/	/+45B/1+4	',	.,:	5B-	56	>.42',3-5,;	I4	.	/+4B*-=	-2+	>.42',3-5,	/+45B/1+4	-2.-	',1*B:+	-2+'/	154-	56	NON	15()*'.,1+	',	-2+'/	+,+/38	7':4	?'**	.))+./	15()./.-'F+*8	+J)+,4'F+	-5	/+45B/1+4	5B-4':+	56	-2+	4-.-+	-2.-	?5B*:	5-2+/?'4+	2.F+	.	154-	56	1./75,	7B-	./+	,5-	/+6*+1-',3	'-	',	-2+'/	7':4	',-5	>.42',3-5,;	I4	-2+	HI�� P4	(./0+-	:'4).-12+4	/+45B/1+4	.-	*+.4-	154-=	'-	'4	(5/+	*'0+*8	-2.-	5B-4':+	/+45B/1+4	?5B*:	7+	:'4).-12+:	.2+.:	56	',M4-.-+	>.42',3-5,	/+45B/1+4	-2.-	2.F+	.	NON	154-	56	15()*'.,1+;	 ,1+	-2+	6'/4-	GB/'4:'1-'5,.*	:+*'F+/+/	'4	1*./'6'+:	',	>.42',3-5,P4	/+3B*.-'5,4=	-2+	HI�� 	1.,	7+3',	.	4-.0+25*:+/	)/51+44	-5	:+F+*5)	.	(./0+-	:+4'3,	.,:	.4451'.-+:	4+--*+(+,-	)/51+44	-5	15//+1-	65/	-2'4	.48((+-/'1	-/+.-(+,-;	Q+45B/1+4	',	>.42',3-5,	?'**	4-'**	7+	.7*+	-5	4B7('-	7':	.::+/4	-5	566+/	4B))*8	-5	H.*'65/,'.;	O5?+F+/=	.**	,5,M>.42',3-5,	/+45B/1+4=	',1*B:',3	H.*'65/,'.=	?'**	,5-	7+	.7*+	-5	4B7('-	7':	.::+/4	65/	>.42',3-5,;	A5/	>.42',3-5,	/+45B/1+4=	'-	?'**	7+	B)	-5	4-.-+	.'/	/+3B*.-5/4	-5	:+-+/(',+	25?	-5	.::/+44	-2+	K:5B7*+	/+3B*.-'5,	154-L	56	>.42',3-5,	/+45B/1+4	',1*B:',3	-2+	NON	154-	56	15()*'.,1+	',	-2+'/	+,+/38	7':	.,:	',	.,8	7':	.::+/	?2+,	F5*B,-./'*8	(.0',3	4B))*8	.F.'*.7*+	-5	H.*'65/,'.;		R.4-*8=	-2+	HI�� 	+()2.4'9+4	-2.-	-2+	415)+	56	-2+4+	+,2.,1+(+,-4	'4	*'('-+:	-5	-2+	>S�"	/+.*M-'(+	(./0+-;	@2+	HI�� 	'4	4+)./.-+*8	+,3.3',3	',	.,	SJ-+,:+:	%.8	I2+.:	"./0+-	CS%I"D	','-'.-'F+	',	5/:+/	-5	.**5?	>S�"	)./-'1').,-4	-5	)./-'1').-+	',	-2+	:.8M.2+.:	(./0+-;	O5?+F+/=	S%I"	'4	.	4+)./.-+	4-.0+25*:+/	','-'.-'F+	.,:	'4	5B-	56	415)+	65/	-2'4	','-'.-'F+;																																																		<	@2+	>.42',3-5,	%+)./-(+,-	56	S15*538	'4	)/5)54',3	.	,+?	/B*+=	>IH	H2.)-+/	TU<M&&V=	-5	'()*+(+,-	-2+	,+?	1.)M.,:M',F+4-	)/53/.(;	"5/+	',65/(.-'5,	'4	.F.'*.7*+	.-	2--)4W!!+15*538;?.;35F!Q+3B*.-'5,4M$+/('-4!R.?4M/B*+4M/B*+(.0',3!QB*+(.0',3!>IHMTU<M&&V;	@2+	HI�� P4	15((+,-4	5,	)/5)54+:	/B*+	*.,3B.3+	',	-2'4	/B*+(.0',3	./+	.F.'*.7*+	.-W	2--)4W!!.E;+15*538;15((+,-',)B-;15(!15((+,-!+J-/.X':YVZJ[\		



����������	
��																							
�	
�
�	���	������������	�	�����	�����	��������		 	

�� !"#�$!$%	 	 &		
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'()	*+�� 	,)-.)/)0	1(21	1()	34.5)	)01.621)	25(.)/)0	2	4)20782,-)	,2-285)	,)19))8	1()	5763)1.8:	;251740	7;	<0.8:	28	)01.621)	1(21	.0	177	(.:(	/)40<0	28	)01.621)	1(21	.0	177	-79=	 8	78)	(28>?	1()	)01.621)	9.--	,)	2	576378)81	.8	@20(.8:178	4)07<45)0A	4);)4)85)	-)/)-0	9(.5(	1()60)-/)0	24)	);;)51./)-B	<0)>	17	-.6.1	1(70)	4)07<45)0A	,.>0	9.1(	1()	:72-	7;	-.6.1.8:	1()	)C)45.0)	7;	624D)1	379)4=	'()	*+�� 	(20	28	7,-.:21.78	17	-.6.1	1()	)C)45.0)	7;	624D)1	379)4	,B	871	2--79.8:	,.>0	1(21	24)	0<,01281.2--B	,)B78>	2	4)07<45)A0	57010=	E)52<0)	7;	1()	4)20780	6)81.78)>	2,7/)?	1()	*+�� 	,)-.)/)0	1(21	1()	FGH	3)4	"'	* I)	)01.621)	25(.)/)0	1(.0	:72-=	 8	1()	71()4	(28>?	1()	*+�� 	2-07	>7)08A1	9281	17	<0)	2	/2-<)	1(21	.0	177	-79	1(<0	-.6.1.8:	2	4)07<45)A0	2,.-.1B	17	4);-)51	1().4	57010	.8	1().4	,.>0	28>	8):21./)-B	2;;)51.8:	624D)1	3241.5.321.78=	�;	1()	05()><-.8:	5774>.82174	,)-.)/)0	1(21	1().4	5763-.285)	5701	.0	-79)4	1(28	1()	34.5)	)01.621)?	1()B	9.--	(2/)	1()	2,.-.1B	17	,.>	-79)4	1(28	1()	,.>	523=	�8>))>?	><)	17	1()	;)21<4)0	7;	2	624:.82-J5701	,20)>	624D)1?	1()	05()><-.8:	5774>.82174	97<->	,)	.85)81)>	17	871	,.>	,)B78>	1().4	5763-.285)	5701=		'()	*+�� 	9)-576)0	;))>,25D	78	1(.0	2334725(	;476	012D)(7->)40=	KLMNOPQRST	+0	,25D:47<8>?	%UE0	24)	<0)>	.8	1()	-752-	624D)1	379)4	6.1.:21.78	3475)00	28>	>);2<-1	5766.16)81	57010	-.6.1	1()	,.>0	1(21	05()><-.8:	5774>.821740	528	0<,6.1=	'()	%UE	6.1.:21.78	0B01)6	0))D0	17	6.4474	5763)1.1./)	7<1576)0	9()8	3241.5.32810	6.:(1	(2/)	1()	2,.-.1B	17	)C)45.0)	-752-	624D)1	379)4=	�8	0<5(	520)0?	1()	*+�� 	62B	2>V<01	2	4)07<45)A0	0<,6.11)>	)8)4:B	,.>	>798924>	17	1()	4)07<45)A0	%UE	74	1()	5763)1.1./)	-7521.782-	624:.82-	34.5)?	9(.5()/)4	.0	(.:()4=	%);2<-1	5766.16)81	57010	0)4/)	2	0.6.-24	3<4370)	,<1	;<851.78	>.;;)4)81-B	.8	34251.5)=	�801)2>	7;	233-B.8:	78-B	9()8	1()	371)81.2-	;74	1()	)C)45.0)	7;	624D)1	379)4	)C.010?	>);2<-1	5766.16)81	57010	2-92B0	0)4/)	20	1()	523	7;	1()	/2-<)0	1(21	05()><-.8:	5774>.821740	62B	0<,6.1	;74	6.8.6<6	-72>	5701	,.>0?	01241J<3	5701	,.>0?	28>	14280.1.78	5701	,.>0=	'()0)	,.>0	24)	1()8	<0)>	,B	1()	*+�� A0	624D)1	3475)00)0	.8	.10	>)1)46.821.78	7;	9()1()4	17	5766.1	1()	4)07<45)=			'()	*+�� A0	124.;;	W�)51.78	IX=&Y	7<1-.8)0	/24.7<0	%UE	731.780	,<1?	1(47<:(	1(.0	.8.1.21./)?	1()	3473702-	.0	17	78-B	67>.;B	1()	Z24.2,-)	*701	731.78	9(.5(	)01.621)0	2	:)8)421.8:	4)07<45)A0	57010	,20)>	78	"201)4	[.-)	32426)1)40	28>	71()4	674)	>B826.5	.83<10	0<5(	20	821<42-	:20	34.5)	.8>.5)0=	'()	*+�� A0	124.;;	W�)51.78	\]=G=GY	2-07	7<1-.8)0	197	6)1(7>7-7:.)0	;74	1()	52-5<-21.78	7;	>);2<-1	5766.16)81	57010̂	1()	$47CB	*701	28>	_):.01)4)>	*701	6)1(7>7-7:.)0=	'()	5<44)81	3473702-	.0	17	<3>21)	1()	52-5<-21.78	7;	>);2<-1	5766.16)81	57010	<8>)4	,71(	6)1(7>7-7:.)0=	�3)5.;.52--B?	1()	347370)>	<3>21)0	9.--	233-B	17	:)8)421.8:	4)07<45)0	4):.01)4)>	9.1(	@20(.8:178	%)32416)81	7;	U57-7:B	20	(2/.8:	2	̀à 	5763-.285)	7,-.:21.78=	'()	347370)>	52-5<-21.780	9.--	,)	5780.01)81	9.1(	1()	Z24.2,-)	*701	%UE	28>	>);2<-1	5766.16)81	5701	52-5<-21.780	;74	4)07<45)0	0<,V)51	17	1()	*2-.;748.2	+.4	_)07<45)0	E724>A0	W*+_EY	*23J28>J'42>)	$47:426?	9.1(	1()	34.624B	)C5)31.78	1(21	1()	̀à 	2--79285)	34.5)	9.--	>.;;)4=	[74	1()	5(28:)0	17	1()	Z24.2,-)	*701	%UE?	1()	3473702-	.0	17	52-5<-21)	2	̀à 	5701	2>>)4	20	1()	347><51	7;	1()	4)07<45)A0	.854)6)812-	()21	421)?	1()	̀à 	)6.00.780	421)	2<1(74.b)>	,B	1()	@20(.8:178	
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%'()*+,'-+	./	01.2.345	)-6	+7'	)((281)92'	:;:	)22.<)-1'	(*81'=	>78?	)66'*	<822	+7'-	9'	1.,98-'6	<8+7	+7'	.+7'*	1.,(.-'-+?	./	+7'	%0@	ABCDC	/E'2	1.?+?5	F)*8)92'	.('*)+8.-?	)-6	,)8-+'-)-1'	1.?+?G	+.	)**8F'	)+	+7'	/8-)2	%0@	F)2E'=	>7'	6'/)E2+	1.,,8+,'-+	1.?+	1)21E2)+8.-?	<822	8-12E6'	)	?8,82)*	:;:	1.?+	)66'*=		H=H	I0�"	:;:	J'(.*+8-3				�-	+7'	�??E'	$)('*	!	�+*)<	$*.(.?)25	+7'	KL�� 	(*.(.?'6	+<.	68//'*'-+	*'(.*+8-3	)((*.)17'?M	.-'	/.*	',8??8.-?	4')*	NONN5	)-6	)	?'1.-6	)((*.)17	/.*	',8??8.-?	4')*	NONH	)-6	9'4.-6=	>7'	*)+8.-)2'	/.*	+7'	68//'*'-1'	8-	)((*.)17'?	<)?	+7)+5	/.*	',8??8.-?	4')*	NONN5	+7'	KL�� 	686	-.+	7)F'	?E//818'-+	+8,'	/*.,	)	?+)P'7.26'*	'-3)3','-+5	�>5	.*	8,(2','-+)+8.-	('*?('1+8F'	+.	+)P'	)	68//'*'-+	)((*.)17	.+7'*	+7)-	(*.F868-3	)-	)((*.Q8,)+8.-	./	I0�"	+*)-?)1+8.-?	E?'6	+.	?'*F'	2.)6	<8+78-	+7'	?+)+'	./	I)?78-3+.-=	R.*	',8??8.-?	4')*	NONH5	<8+7	'-7)-1','-+?	+.	,.6'2	3'-'*)+8.-	)-6	+7'	6',)-6	/.*'1)?+	8-	)-6	.E+	./	I)?78-3+.-5	+7'	KL�� 	1.E26	1.,'	E(	<8+7	)	,.*'	)11E*)+'	,')-?	./	*'(.*+8-35	()*+81E2)*24	/.*	+7'	'-+8+8'?	<7.?'	.('*)+8.-?	<'*'	9.+7	8-	I)?78-3+.-	)-6	.E+?86'	./	I)?78-3+.-=		STUVWXYZ[W\	]WW[̂U_V	�-	1.,,'-+?5	?+)P'7.26'*?	?E((.*+'6	+7'	(*.(.?'6	)((*.)17	/.*	',8??8.-?	4')*	NONN	)-6	?E33'?+'6	'Q+'-68-3	+78?	)((*.)17	/.*	/E+E*'	4')*?=	>7'	)((*.)17	<)?	?E((.*+'6	.-	+7'	9)?8?	+7)+	8+	<)?	?E//818'-+	E-+82	/E*+7'*	12)*8+4	1),'	/*.,	+7'	I)?78-3+.-	%'()*+,'-+	./	01.2.34=	K.-F'*?'245	?+)P'7.26'*	1.,,'-+?	2)*3'24	68?)3*''6	<8+7	+7'	KL�� ̀?	(*.(.?'6	)((*.)17	/.*	',8??8.-?	4')*	NONH	.-	+7'	9)?8?	+7)+	,.F8-3	)7')6	<8+7	+7'	'-7)-1','-+?	+.	/)1828+)+'	NONH	*'(.*+8-3	1.E26	9'	(*',)+E*'	)7')6	./	12)*8/81)+8.-	/*.,	+7'	%'()*+,'-+	./	01.2.34=	�+)P'7.26'*?	18+'6	'Q),(2'?	<7'*'	<8+7.E+	12)*8+45	+7'	KL�� ̀?	8-+'-+8.-	./	3*')+'*	)11E*)145	<.E26	-.+	,)+'*8)28a'	)?	)	*'?E2+	./	+7'	1E**'-+	*'(.*+8-3	*E2'?=	�+)P'7.26'*?	*)8?'6	?1'-)*8.?	()*+81E2)*24	8-	+7'	1)?'?	./	)	,E2+8bcE*8?681+8.-)2	'-+8+4	*'(.*+8-3	.*	8/	)	@$L	686	.*	686	-.+	6'186'	+.	F.2E-+)*824	*'(.*+	E-6'*	I)?78-3+.-̀?	*'(.*+8-3	*E2'?=		Ad.+'	+7)+	8/	@$L	686	-.+	*'(.*+	8+	<.E26	8,()1+	9.+7	+7'	@$L5	)?	<'22	)?	)-4	E+828+8'?	?'*F'6	94	@$L=G		I$>R	)2?.	*'eE'?+'6	12)*8/81)+8.-	.-	+<.	+.(81?M	AfG	8/	+7'	KL�� 	<822	6'+'*,8-'	8/	)	I0�"	'-+8+4̀?	2.)6	8?	?'*F'6	94	)	3'-'*)+8.-	/*.,	I)?78-3+.-	.*	)	-.-bI)?78-3+.-	@LL	)-6	ANG	7.<	+7'	KL�� 	<822	+*')+	K)28/.*-8)	)++*89E+'6	I)?78-3+.-	*'?.E*1'?	8-	6'+'*,8-8-3	+7'	F.2E,'	./	-'+	I0�"	+*)-?/'*?	8-+.	I)?78-3+.-	)-6	7.<	+78?	<.E26	1.,()*'	+.	+7'	F.2E,'+*81	eE)-+8+4	E-6'*	K)28/.*-8)̀?	K)(b)-6b>*)6'	$*.3*),=	g	�-	*'?(.-?'	+.	+7'	/8*?+	eE'?+8.-5	+7'	KL�� 	<822	-.+	?'()*)+'	<7)+	8?	?'*F'6	94	)	I)?78-3+.-	.*	-.-bI)?78-3+.-	@LL=	>7'	KL�� 	<822	1)21E2)+'	+7'	I0�"	,)*P'+	68?()+17'?	9)?'6	E(.-	8-?+*E1+'6	8,9)2)-1'	'-'*345	+7'	68//'*'-1'	9'+<''-	+7'	,)*P'+	*')2	+8,'	,)*P'+	68?()+17	)-6	9)?'	?17'6E2'	./	@LL	3'-'*)+8.-	)-6	-'+	?17'6E2'	8-+'*17)-3'=	R*.,	)	?'++2','-+?	('*?('1+8F'	+78?	8?	+7'	-'+	(.?8+8F'	8-?+*E1+'6	8,9)2)-1'	'-'*34	eE)-+8+4	AR8/+''-	"8-E+'	")*P'+	�-?+*E1+'6	�,9)2)-1'	0-'*34	h	J')2	>8,'	")*P'+	�-?+*E1+'6	�,9)2)-1'	0-'*34G	<7817	1)(+E*'?	8-?+)-1'?	<7'-	)	?E((24	*'?.E*1'	8-1*')?'6	8+?	.E+(E+	+.	?'*F'	2.)6	9)?'6	.-	)	/.*'1)?+	<8+7	)	9)?'	?17'6E2'	*'/'*'-1'=		
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'	�(	)*+,-(+*	.-	./*	+*0-(1	23*+.4-(5	67+/4(8.-(	)*+-3)0*+	7..)493.*1	.-	:7;4<-)(47	=4;;	(-.	4>,70.	?-;3>*	-<	(*.	6@�"	.)7(+<*)+	4(.-	6A5	7+	./*	BCB	.)7(+<*)+	=4;;	(-.	9*	07;03;7.*1D	E/*)*	=4;;	(-.	9*	7	0/7(8*	.-	/-=	./*	:A�� 	.)*7.+	67+/4(8.-(	)*+-3)0*+	./7.	7)*	7..)493.*1	.-	:7;4<-)(47D	A;+-5	7+	>*(.4-(*1	*7);4*)5	7+	./*)*	=4;;	(-.	9*	./*	794;4.F	.-	4(1407.*	7	BCB	941	<)->	7	(-(G67+/4(8.-(	)*+-3)0*5	.-.7;	BCB	.)7(+<*)+	.-	67+/4(8.-(	7)*	3(79;*	.-	9*	07;03;7.*1D	E/3+5	=/4;*	BCB	.)7(+<*)+	=4;;	9*	07;03;7.*1	<-)	:7;4<-)(47H+	,)-8)7>5	./*F	07((-.	9*	07;03;7.*1	<-)	67+/4(8.-(H+	,)-8)7>	3(.4;	<3)./*)	0;7)4.F	4+	-9.74(*1	-(	./*	<4)+.	I3)4+140.4-(7;	1*;4?*)*)	7(1	7	+.7J*/-;1*)	,)-0*++	9*84(+	7.	./*	:A�� D			KLLMNOPQ	RNM	STUVVUNWV	XYOM	Z[ZZ	OW\	]ŶNW\	E/*	:A�� 	3(1*)+.7(1+	./7.	3(1*)	4.+	)*,-).4(8	)3;*+5	./*	%*,7).>*(.	-<	@0-;-8F	=4;;	.)*7.	7;;	.)7(+70.4-(+	4(	./*	6@�"	3+*1	.-	+*)?*	;-71	=4./4(	67+/4(8.-(	7+	4>,-).*1	*(*)8FD	�.	4+	7;+-	./*	:A�� H+	3(1*)+.7(14(8	./7.	67+/4(8.-(	%*,7).>*(.	-<	@0-;-8F	=4;;	1*?*;-,	7(	@_0*;G97+*1	.--;	.-	+3,,-).	BCB	)*,-).4(85	4(	;4(*	=4./	6A:	̀abGcc̀G̀dcDe		E/*	:A�� 	,;7(+	.-	07;03;7.*	./*	>7)J*.	14+,7.0/*+5	97+*1	-(	4(+.)30.*1	4>97;7(0*	*(*)8F5	-(	7(	7((37;	97+4+	<-)	6@�"	@(.4.4*+	.-	>**.	./*	)*,-).4(8	)*234)*>*(.+	.-	./*	67+/4(8.-(	%*,7).>*(.	-<	@0-;-8FD	f*7;G.4>*	4(+.)30.*1	4>97;7(0*	*(*)8F	)*<;*0.+	6@�"	.)7(+70.4-(+	3+*1	.-	+*)?*	*;*0.)404.F	1*>7(1D	6@�"	@(.4.4*+	-,*)7.4(8	4(	./*	+.7.*	-<	67+/4(8.-(	=4./	gAA+	./7.	*_.*(1	.-	-./*)	+.7.*+	=-3;1	(**1	.-	07;03;7.*	7	;-71	)7.4-	.-	*+.4>7.*	./*	?-;3>*+	./7.	+*)?*1	./*4)	67+/4(8.-(	1*>7(1D		E/4+	7,,)-70/	=4;;	-(;F	,)-?41*	7	)-38/	7,,)-_4>7.4-(	-<	6@�"	.)7(+4.4-(+	3+*1	.-	+*)?*	;-71	=4./	./*	+.7.*	-<	67+/4(8.-(D	hi	jSkl	mNnYMWUWo	]N\̂	pNqY	E/*	6@�"	B-?*)(4(8	g-1F	/7+	I-4(.	73./-)4.F	=4./	./*	g-7)1	-<	B-?*)(-)+	-?*)	7;;	-<	./*	,)-,-+*1	0/7(8*+5	7+	./4+	4(4.47.4?*	,)-,-+*+	.-r		D̀	s,17.*	BCB	)*<*)*(0*	;*?*;+	.-	)*<;*0.	67+/4(8.-(	7;;-=7(0*	,)40*+t	7(1	dD	%*?*;-,	)*,-).+	.-	+3,,-).	./*	6@�"	@(.4.4*+D	E/*	g-7)1	7(1	./*	6@�"	B-?*)(4(8	g-1F	/7?*	I-4(.	73./-)4.F	-?*)	7(F	,)-,-+7;	.-	0/7(8*	-)	*+.79;4+/	7(F	:A�� 	.7)4<<	)3;*u+v	7,,;4079;*	.-	./*	6@�"	@(.4.F	97;7(04(8	73./-)4.F	7)*7+5	6@�"	@(.4.4*+5	-)	-./*)	>7)J*.	,7).404,7(.+	=4./4(	./*	6@�"	@(.4.F	97;7(04(8	73./-)4.F	7)*7+5	4(	./*4)	07,704.F	7+	,7).404,7(.+	4(	@�"D	E/4+	+0-,*	*_0;31*+	<)->	I-4(.	73./-)4.F5	=4./-3.	;4>4.7.4-(5	7(F	,)-,-+7;+	.-	0/7(8*	-)	*+.79;4+/	.7)4<<	)3;*u+v	7,,;4079;*	-(;F	.-	./*	:A�� 	97;7(04(8	73./-)4.F	7)*7	-)	.-	./*	:A�� G0-(.)-;;*1	8)41D	:/7).*)	<-)	@�"	B-?*)(7(0*	w	dDdD̀D		E/*	,)-,-+*1	.7)4<<	0/7(8*+	.-	4>,;*>*(.	./*	<4)+.	*;*>*(.	4+	x7,,;4079;*	.-	@�"	@(.4.F	97;7(04(8	73./-)4.F	7)*7+5	@�"	@(.4.4*+5	-)	-./*)	>7)J*.	,7).404,7(.+	=4./4(	@�"	@(.4.F	97;7(04(8	73./-)4.F	7)*7+5	4(	./*4)	07,704.F	7+	,7).404,7(.+	4(	@�"Dy	�.	=-3;1	(-.	9*	7,,;4079;*	x-(;F	.-	./*	:A�� 																																																	e	/..,+r!!7,,D;*8D=7D8-?!6A:!1*<73;.D7+,_z04.*{̀abGcc̀G̀dc#,1<{.)3*	
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