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Appendix A contains Cascade’s Stakeholder Engagement document as well as 
Technical Advisory Group (TAG) presentations and the minutes.  The purpose of 
the Stakeholder Engagement document is to lay out expectations that stakeholders 
can expect from the Company during the IRP process and vice versa.  Cascade’s 
TAG presentations and minutes can be found in this document as well on the 
Company’s website at: https://www.cngc.com/rates-services/rates-
tariffs/washington-integrated-resource-plan/ 
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Abstract 
This document contains the rational, assumptions, and explanation behind the Stakeholder 

Engagement process of Cascade’s IRP Process    
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Introduction 
 
Cascade welcomes input from technical experts and the interested public in developing its 
Integrated Resource Plan (IRP). Cascade seeks to employ best industry practices and recognizes 
external participation can add incremental improvements.  
 
Cascade recognizes stakeholders have a multitude of projects before them.  This Design 
Document is intended to assist in optimizing participation by interested parties to yield a solid 
IRP to the benefit of customers and the Company.  
 

Purpose 
 
The goal of the IRP process is to produce a plan that           Box #1:  From OPUC  5/15/18 Workshop 
addresses meeting long-term load giving consideration 
to the best combination of expected costs and associated 
risks and uncertainties for the utility and its customers.  
Cascade strongly believes this process is best 
accomplished with input from all stakeholders. 
 
The purpose of this document is to align perspectives 
for maximizing the effectiveness, influence, and amount 
of contributions from stakeholders in an environment 
of robust workloads by all parties.  The stakeholder 
engagement process is summarized in Box #1. 
 

Principles 
 
Cascade applies the following four principles throughout this Design Document and the overall 
IRP process. 
 
• A quality stakeholder engagement process is an iterative activity that requires collaboration 

and commitment  

Stakeholder Engagement Process

• Input and feedback from Cascade’s Technical Advisory Group (TAG) 
is an important resource to help ensure the IRP includes 
perspectives external to the Company and responsive to 
stakeholders. 

• Five Technical Advisory Group (TAG) meetings were held in Salem 
and Portland, OR, and Kennewick, WA. 

• Informal workshops with various stakeholders were held as 
requested.

• Multiple opportunities for public participation were available. 
10
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• Input from diverse perspectives improves the resulting IRP 
• Removing barriers to participation and communicating in clear language with solid data is 

critical 
• Transparency, and availability of Cascade staff for associated discussions, is central to the IRP 

process 
 

Context 
 
This Design Document is provided with the understanding that some organizations (e.g., 
Commission Staffs) may rotate its members through its various utility’s IRP processes as well as 
onboard new Staff.  Thus, beyond memorializing Cascade’s commitments, this Document can be 
a primer for analyst-to-analyst mutual expectations. 
 
Cascade’s perspective is to capture the benefits of interested parties’ knowledge by seeking to 
implement best-practices of stakeholder engagement, beyond this simply being a regulatory 
requirement. 
 

Mutual Expectations 
 
The Company will commit to the following series of actions for an efficient process to enhance 
stakeholders’ participation.  In turn, Cascade hopes that participating stakeholders will agree to 
general expectations on their part.  The following Cascade and Stakeholder commitments are 
intended to coordinate communication throughout the IRP process and lay out mutual 
expectations. 
 
Cascade Commitments 
 

1. The Company will provide reasonable accommodations for people with 
disabilities.  Additionally, the Company will reasonably accommodate items such as 
requests for meeting locations, audio and visual capabilities, and other items requested by 
external stakeholders 

2. Publishing an annual schedule of meetings, for calendaring and coordination purposes, to 
be included in the workplan 

3. Publish a brief section that lists the recommendations from the previous Commission IRP 
acknowledgement 

4. Providing meeting materials (agenda and PowerPoint) approximately 7 days in advance of 
meetings 

5. Responding to pre- or post-meeting communication going over information of interest to 
stakeholders 

6. Offering separate workshops (e.g., forecasting, SENDOUT®, DSM) as requested 
7. Keeping a running list of action items from Technical Advisory Group (TAG) meetings 

that need to be further addressed if not directly related to the then-meeting topic or if 
more time is required to respond 

8. Provide TAG minutes that include the action items from bullet #7 as well as any upcoming 
deadlines for feedback on the IRP. 

9. Allowing for open, inclusive, and balanced participation and information sharing 
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10. Recognizing that some parties may not have the industry knowledge or the resources to 
devote to analyzing all aspects of the IRP and that their interest may be one of breadth 

11. Understanding TAG members can and should speak up if they need more information or 
if the time for discussion is too short and merits further discussion 

12. Responding to questions in a reasonable time period 
13. Noting when confidential information has been requested (or provided) and associated 

treatment 
14. Seeking perspectives on inputs and results of the components of the IRP 
15. Present information in a clear and transparent manner 

 
Cascade Requests of Stakeholders   
 
1. Ask questions of the Company on technical and methodological aspects 
2. Be a point of contact within their organization to distribute information to peers or let 

Cascade know who should be on Cascades’ direct distribution list.    
3. Provide organizational positions, opinions, or perspectives to all stakeholders on various 

issues, while recognizing the following bullet point #4. (This is particularly relevant for 
organizations that have different lead analysts assigned to different companies or who have 
relatively new Staff members participating in any given IRP process.) 

4. All should understand that some (e.g., Commission Staffs) organizational representatives 
cannot bind their organizations (i.e., Commissioners) but are making best efforts to provide 
relevant information 

5. Recognize relative informality of the meetings and ability to interject for clarification and 
understanding 

6. These requests of stakeholders are not to say, “speak now or forever hold your peace” or to put 
undue pressure on others’ timelines and workload; rather these are ways to maximize the 
effectiveness of the stakeholders’ comments, which optimizes the process.  Again, comments 
received earlier in the process can better influence the final draft document. 

7. When possible, provide feedback to meeting materials in advance of the meeting, to give 
Company representatives time to prepare information for an informed discussion. 

8. Review bullet points #5 and #8 of Cascade’s Commitments to ensure all action items are 
included and have been satisfactorily responded to by Cascade. 

 

Desired End-Result 
 
A well-planned and executed stakeholder engagement process would have all technical and 
methodological issues examined in meetings prior to parties later providing comments on the 
final draft document. This is the proverbial win-win-win situation. Commission Staffs and 
interested parties would have full understanding of the Company's data and analytical 
approaches. These studies can be refined through analyst-to-analyst discussions. Consideration of 
new approaches can be put to the forefront for current or future IRPs, based on budgets and 
benefit to customers. The Company benefits by gaining access to perspectives perhaps not 
otherwise known. Commission Staff and others may be aware of emerging policies and 
approaches given the breadth of their interactions with Commissioners and new issues. As 
Cascade strives to implement best planning practices, as depicted in Box #2, stakeholders can 
provide advice based on what they've seen in the industry. 
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The Company has and will continue to encourage                Box #2:  From WUTC  6/18/18 Workshop 
stakeholder feedback, questions, and suggestions to 
assist Cascade in producing an IRP that meets the 
regulatory requirements and Cascade’s customers’ 
needs.  Cascade prefers to receive feedback as early as 
possible in the process (e.g., in the course of its 
technical advisory group meetings or soon thereafter) 
so that the Company has a better opportunity to address 
questions or analyze/apply more stakeholder 
suggestions.   Cascade recognizes that all parties are 
extremely busy, but strongly believes that stakeholder 
participation is crucial from the outset.   
 
The above recognizes that key analytical components of the IRP—such as the demand forecast—
need to be “locked down” at least midway through the process so that resource integration can be 
addressed.  Interested parties can best influence these components earlier, rather than later, in the 
process. 
 

Conclusion   
 
While Cascade "owns" and is responsible for the IRP, the Company desires to have involvement 
from stakeholders to provide a diversity of perspectives.  A best practices IRP is informed by 
perspectives, analyses and access to concerns and approaches that the Company may not have 
considered.  Some stakeholders participate in multiple IRP processes and have a line-of-sight that 
may not be available to Cascade, despite the Company monitoring other utilities’ IRPs and 
associated processes. 
 
Cascade recognizes parties will submit sometimes-detailed comments at the conclusion of the 
stakeholder involvement process in advance of Commission acknowledgement.  The Company’s 
hope is that the guidelines contained in this Document will allow stakeholders to demonstrate to 
the Commission their work in the final IRP while concurring with its conclusions given the 
parties’ influence. 
 

Context

• Cascade is very proud of its acknowledged 2016 IRP, but recognizes the importance of continuing to 
improve and grow.

• To this end, Cascade has actively been engaged in following the IRPs of other regional LDCs. This 
includes reading their IRPs and attending their versions of TAG meetings.

• The goal has been to learn IRP best practices across the industry, and take back applicable 
elements to include in our IRP.

• In the spirit of this, Cascade encourages stakeholder to tell us if there is an element of another 
LDC’s IRP that they believe is particularly well done.

• As stated earlier, Cascade has its own unique challenges and demographics, and will produce an 
IRP specific to Cascade.

• Cascade encourages feedback on its proposed approach to the following IRP elements, either today 
or future TAG meetings. 

26
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TAG #1 – TAG Meeting  

Date & time:  03/30/2022, 9:00 AM to 12:20 PM 

Location:  Microsoft Teams Meeting 

Presenters: Brian Robertson, Devin McGreal, Ashton Davis, Monica Cowlishaw, Chanda 
Marek, Abbie Krebsbach, Kathleen Campbell, & Bruce Folsom 

In attendance: Ashton Davis, Katherine (Kathy) Moyd, Devin McGreal, Bruce Folsom, Abbie 
Krebsbach, Renie Sorensen, Byron Harmon, Zachariah Baker, Scott Madison, 
Pamela Archer, Eric Wood, Monica Cowlishaw, Carolyn Stone, Brian Robertson, 
Chris Robbins, Kathleen Campbell, Chad Stokes, Kevin Connell, Mark Sellers-
Vaughn, Isaac Myhrum, Andrew Rector, Brian Hoyle, Chanda Marek, Mike 
Goetz, Haixiao Huang, Kary Burin, Jon Storvick, Corey Dahl, Carra Sahler, 
Michael Parvinen, Patrick Darras, Matt Steele, Michael Brutocao, Vincent 
Morales, Benjamin Zwirek 

Scott Madison, Executive Vice President of Business Development & Gas Supply, opened the meeting by 
welcoming and thanking stakeholders for participating in Cascade’s IRP Process. 

Presentation #1 – Safety Moment (Brian Robertson) 

• Brian Robertson gave a quick safety moment on cleaning. 

Presentation #2 – A LITTLE HISTORY LESSON (Brian Robertson) 

• Brian gave a short presentation on Cascade’s history and an introduction to the Company’s 
diverse system. 

Presentation #3 – PURPOSE OF THE IRP (Brian Robertson) 

• Brian discussed that the IRP is a requirement by both Oregon and Washington, but it’s also an 
opportunity for Cascade to produce a Company plan that gets informed by internal and external 
parties.  Brian also mentioned that the IRP helps inform rather than make decisions. 

Presentation #4 – IRP Stakeholder Engagement (Bruce Folsom and Brian Robertson) 

• Bruce gave a quick introduction to the stakeholder engagement document, specifically around the 
history and purpose of the document. 

• Brian then went through the document and covered the main items of the Stakeholder 
Engagement document, specifically the major principles as well as the Company and Stakeholder 
expectations. 

Question: Andrew Rector asked if there were any significant changes to the Stakeholder 
Engagement document since last year? 

Answer: Yes, Cascade met with both WUTC and OPUC regarding the stakeholder engagement 
document and received several productive edits to the document. 
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Presentation #5 – IRP Team (Brian Robertson) 

• Brian gave a brief introduction to recognize the internal IRP team at Cascade. 
 
Presentation #6 – Recommended Improvements (Brian Robertson) 

• Brian covered the recommended improvements that Staff and Stakeholders had provided from 
the previous IRP.  These topics included items from all aspects of the IRP such as load forecast, 
avoided cost, demand side management, distribution system planning, legislation changes, and 
several other topics. 

• Cascade has committed to discussing these topics during TAGs 2-5 in depth to ensure we’ve met 
any concerns and attended to recommendations laid out by Staff and Stakeholders. 

• Andrew suggested Cascade look at how other LDCs in our region are modeling climate change in 
their IRPs.  Cascade will provide an update on climate change modeling in TAG 2.  Andrew also 
asked that Cascade provide information on where Cascade is with renewable natural gas at 
some point during Cascade’s IRP process. 

Question: Byron Harmon asked what type of reflection or improvements that Cascade gained from 
the Company’s attempt to hold a TAG meeting in Bend, OR. 

Answer: Cascade noted that the Company would definitely like to try the same method again.  
Cascade also mentioned that other methods were looked into, but the less expensive 
options were going to be the first options explored. 

 
• Andrew made a comment that reaching out to community-based organizations could be a good 

idea, which Cascade agreed with.  Cascade will provide an update on this in TAG 2. 

Question: Zach Baker asked why Cascade planned to discuss DSM and avoiding infrastructure 
through TAG meetings rather than a workshop, as recommended by Staff. 

Answer: Brian explained that this topic should be and is described throughout future TAG 
meetings and a workshop would just be a repeat of future TAG meetings.  Zach 
mentioned that he’ll run this by OPUC folks and let Cascade know their thoughts later. 

 
Presentation #7 – Regional Market Intelligence (Ashton Davis) 

 
• Ashton Davis gave a short presentation on short-term outlook and a long-term outlook, mainly 

around pricing in regions that impact Cascade. 

Presentation #8 – Aspects of the IRP (Ashton Davis, Devin McGreal, Monica Cowlishaw, Abbie 
Krebsbach, Chanda Marek, Kathleen Campbell) 

 
• Ashton introduced the load forecast and gave a high-level introduction to Cascade’s demand and 

customer forecast methodologies and formulas.  
 

Question: Kathy Moyd asked about hybrid heat pumps and asked about hybrid heat pumps and 
how that may impact demand. 

Answer: Ashton explained how something that’s not already built into the historical data can be 
difficult to forecast.  Ashton pointed out there may be ways to model but it won’t be 
simple.  Devin also noted that hybrid heat pump impacts may take a few years to 
materialize so Cascade has a bit of luxury before any actionable decisions will need to be 
made.  Monica also added that this is something the Energy Efficiency group is looking 
into but likely not this year. 

 
• Devin McGreal then introduced Cascade’s approach and changes to hedging. 
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• Devin went on to discuss avoided cost and the different calculations that go into producing an 
avoided cost. 

Question: Devin asked an open question around avoided cost in a post CCA/CPP world. 
Answer: Andrew suggested that it may help to reach out to the other utilities to see what they were 

doing, and possibly an hour-long work session with other utilities on this subject could 
help.  Cascade will look into how other utilities may be doing this and, if needed, will 
reach out to the UM-1893 stakeholder group to see if there have been any discussions 
on this topic in Oregon. 

 
• Monica Cowlishaw presented on Energy Efficiency over the next two slides.  Monica mentioned 

that the goal is to leverage our internal resources and then look at some of the increasing 
sustainability requirements that the company is seeing in both Washington and Oregon and 
where they align with the Energy Efficiency Department and then where we coordinate with our 
other departments within the organization. 

• Abbie Krebsbach then presented on Decarbonization Planning as well as Environmental Policy.  
Abbie noted that the IRP scope will change for this IRP, compared to past IRPs, because of the 
decarbonization planning in the CCA and CPP. 

Question: Carra Sahler wanted to confirm that Cascade would go ahead and plan for the CPP 
despite the challenge that Cascade and other utilities filed against the CPP. 

Answer: Abbie said yes.  The rule is in place and Cascade will comply with the CPP despite the 
challenge Cascade filed. 

 
• Chanda Marek gave a quick introduction to renewable natural gas and what type of RNG projects 

Cascade are currently exploring and evaluating.  Chanda noted that the RNG projects we’ve 
been dealing with are mostly within Washington and Oregon. 

• Kathleen Campbell gave a quick introduction to distribution system modeling and the Synergi 
modeling. 

• Devin then discussed the stochastic modeling Cascade will be performing this IRP and later 
presented at TAGs 4 and 5.  Devin also discussed how everything that was previously discussed 
comes together in the Resource Integration piece.  Finally, Devin described the scenarios 
Cascade plans to run and opened it up to see if stakeholders had other scenarios. 

• Based on stakeholder comments, Devin made some clarifying comments on portfolio modeling as 
well as modeling emissions and the differences between the two states. 
 

Question: Byron asked if Cascade’s modeling would consider path dependency issues that can 
arise when evaluating short term versus long-term avoided costs 

Answer: Devin explained that when it comes to avoided costs the Company is somewhat 
restricted by regulatory requirements, specifically in Oregon. Regarding the resource 
integration process, the Company strives to make holistic optimization decisions to 
account for both short and long-term needs 

 

Presentation #9 – 2022 IRP Schedule (Brian Robertson) 
 

• Brian went through the WA TAG schedule as well as the OR TAG schedule and discussed the 
changes to the OR TAG schedule.  Brian asked for feedback on the scheduling changes and will 
try to lock down the new dates the following week. 

• Brian noted that the next TAG meeting will take place on May 18th. 
 
The Meeting was Adjourned 
 

Per Cascade Commitment #8 (Stakeholder Engagement Design Document, 2/22,2022: “Provide TAG 
minutes that include the action items from bullet #7 as well as any upcoming deadlines for feedback on 
the IRP”), here are the additional action items to track, coming out of the TAG 1 meeting: 
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1. Status and applicability of hybrid heat pumps on Cascade’s system 
2. Oregon PUC Staff to report back whether two TAGs substituting for one Workshop is 
acceptable 
3. Look into how other utilities address avoided cost in a post CCA/CPP world 
4. Provide an update on climate change modeling in TAG 2 
5. Provide an update on reaching out to community-based organizations in TAG 2 

 
These are in addition to Slides #13 and 14 in the TAG 1 presentation deck (responsive to Cascade 
Commitment #7 in the Design Document: “Keeping a running list of action items from Technical Advisory 
Group (TAG) meetings that need to be further addressed if not directly related to the then-meeting topic 
or if more time is required to respond”). 
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TAG #2 – TAG Meeting  

Date & time:  05/11/2022, 9:00 AM to 12:40 PM 

Location:  Microsoft Teams Meeting 

Presenters: Brian Robertson, Devin McGreal, & Ashton Davis 

In attendance: Abe Abdallah, Andrew Rector, Becky Hodges, Brian Cunnington, Brian Hoyle, 
Bruce Folsom, Byron Harmon, Caleb Reimer, Carolyn Stone, Chris Robbins, 
Corey Dahl, Eric Wood, Haixiao Huang, Isaac Myhrum, Jocelyne Moore, Jon 
Storvick, Kary Burin, Kathleen Campbell, Kathy Moyd, Kim Herb, Mark Sellers-
Vaughn, Marty Saldivar, Matt Steele, Michael Parvinen, Monica Cowlishaw, 
Pamela Archer, Patrick Darras, Sudeshna Pal, Taylor Mead, & Tom Pardee 

Brian Robertson, Supervisor of Resource Planning, opened the meeting by welcoming and thanking 
stakeholders for participating in Cascade’s IRP Process.  Brian then proceeded with introductions. 

Presentation #1 – Safety Moment (Brian Robertson) 

• Brian Robertson gave a quick safety moment on outdoor safety. 

Presentation #2 – Public Outreach Plan and Stakeholder Engagement (Brian Robertson) 

• Brian presented Cascade’s plan to reach out to external stakeholders for future IRP meetings.  
Cascade has suggested several ideas such as media releases, social media, meetings 
throughout service territory, web page, Commission web page, and perhaps bill inserts. 

Presentation #3 – Demand Forecast (Ashton Davis) 

• Throughout the presentation, Ashton presented the methodology and results behind the 
customers, annual demand, and peak day demand forecasts. 

• Ashton began with details and key definitions for the models. 
• R software was discussed in brief details along with sharing how Cascade’s weather stations are 

broken out and how citygates are assigned to the weather stations. 
• Ashton shared a breakdown of the Company’s customers by rate class. 
• Each input for these forecasts were discussed on slide 15, and then further discussed in detail 

throughout slides 16-26. 
 
Question: Kathy Moyd asked about gas bans due to legislation and how that impacts the 
forecast? 
 
Answer: Ashton mentioned the ban in Bellingham to new commercial buildings within city 
limits.  Cascade’s subject matter experts doesn’t think there will be much of an impact because if 
a commercial Company wants to build in Bellingham, they’ll do it outside of city limits.  This ban, 
however, will give Cascade an opportunity to monitor any impacts future bans may have on a city. 

 

• Ashton then covered methodology changes and non-weather dependent demand. 
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• Ashton then shared how the customer forecast and the use per customer (upc) forecast come 
together to create the final demand.  Details of the final results for Washington, Oregon, and 
System was provided.  The data provided included no climate change (CC), where climate 
change was described in presentation #4. 
 

Presentation #4 – Weather Normals and Climate Change Impacts (Brian Robertson) 

• Past weather normals and peak day was provided with a few other scenarios of grabbing weather 
data by different historical ranges. 

• Brian went into detail about the different climate change data that was reviewed and ultimately 
chosen to include in Cascade’s modeling.  Cascade included no CC, a full RCP 4.5 CC, a 
conservative CC, and a historical .054°F CC.  Each of these models would decrement the normal 
HDDs Cascade uses to forecast annual demand. 

• The results in usage that each of these climate change impacts had were provided on slide 38. 
• Brian mentioned Cascade’s preference would be to use a more conservative approach than the 

full RCP 4.5.  Brian asked external stakeholders for feedback.  OPUC mentioned running the 
others as scenarios along with the more conservative approach.  WUTC wanted to look into the 
analysis more before responding. 

Presentation #5 – Non-Core Outlook (Brian Robertson) 

• Brian provided an outlook on Cascade’s transportation and electric generation customers usage 
out to 2050. 

 
Presentation #6 – Market Outlook and Long-Range Price Forecast (Devin McGreal) 

• Devin provided a quick look into the future of Natural Gas markets and then touched on COVID 
impacts and the economy.  Cascade noted that in the Company’s FERC form 2 and MDUR’s 
2021 Annual Report, Cascade implies there was no material impact to operations or revenues 
from COVID-19. 

• Devin then discussed Cascade’s price forecast calculation process and then went into detail on 
each topic; 

o Updated Source Data; 
o Calculated Source Weights; 
o Interpolated Source Weights; 
o Apply Age Dampening Mechanism (if applicable); and 
o Apply Weights to Sources to Calculate Forecast. 

 
Presentation #9 – 2023 IRP Schedule (Brian Robertson) 
 

• Brian went through the WA TAG schedule as well as the OR TAG schedule. 
• Brian noted that the next TAG meeting will be Washington focused and take place on June 29th. 

 
Post Presentations – Byron Harmon asked for a technical Q&A session.  Cascade remained on the call 
to answer those questions.  Below are a few of the Q&A’s that Cascade would like to highlight: 
 
Q: Is the alpha0 variable an intercept or a garbage term. 
A: Intercept.  Cascade looked into the and determined the alpha0 variable is needed. 
Q: What is the purpose of Population/Employment in the customer forecast? 
A: Cascade utilizes Population/Employment as an explanatory variable to help explain what Cascade’s 
customers may do in the future. 
Q: Can you discuss the approach to using several models for the customer forecast and were there any 
discussions or ramification around using different models? 
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A: Cascade has a very diverse service territory, which means there are different ways to forecast 
customers.  In some areas, there may be a high correlation between customer counts and population, 
therefore a model using population as an explanatory variable is stronger than others.  There are other 
areas where population may not be a significant explanatory variable, so using another model may be 
better. 
Q: It appears Cascade’s upc forecast is pretty flat.  Can you expand on that? 
A: There are a few that are declining, but this is likely due to the fact that DSM hasn’t been applied yet.  
When DSM is applied, the upc for each location will show a decline. 
Q: Is it possible the fourier terms are covering up a gap in the data that our models are missing?  For 
example, are HDDs different in the Fall compared to Spring. 
A: We have noticed a difference in UPC per HDD based on time of the year.  Generally, the UPC per 
HDD is higher in the colder months and smaller in the warmer months. 
 

 
The Meeting was Adjourned 
 

Per Cascade Commitment #8 (Stakeholder Engagement Design Document, 2/22,2022: “Provide TAG 
minutes that include the action items from bullet #7 as well as any upcoming deadlines for feedback on 
the IRP”), here are additional action items to track, coming out of the TAG2 meeting: 
 

1. Brian will look into any analytics regarding Cascade’s IRP website and will meet with Byron 
Harmon on comments about the Stakeholder Engagement Document. 
2. Cascade will look at other demographics such as income levels as well as end use forecasting 
to account for building code changes for future IRPs. 
3. Cascade will include high/low bands in the forecast charts in Appendix B of the IRP. 
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TAG #3 OR – TAG Meeting  

Date & time:  07/28/2022, 1:00 PM to 4:30 PM 

Location:  Microsoft Teams Meeting 

Presenters: Eric Wood, Brian Robertson, Devin McGreal, & Ashton Davis 

In attendance: Abe Abdallah, Ashton Davis, Brian Cunnington, Brian Hoyle, Brian Robertson, 
Caleb Reimer, Carolyn Stone, Carra Sahler, Chris Robbins, Devin McGreal, Eric 
Wood, Haixiao Huang, JP Batmale, Kathleen Campbell, Kathy Moyd, Kevin 
Connell, Mark Sellers-Vaughn, Matt Steele, Michael Brutocao, Michael Parvinen, 
Monica Cowlishaw, Pamela Archer, and Sudeshna Pal 

Brian Robertson, Supervisor of Resource Planning, opened the meeting by welcoming and thanking 
stakeholders for participating in Cascade’s IRP Process.  Brian then proceeded with introductions, the 
agenda, a safety moment, and a reminder of the stakeholder engagement commitments. 

Presentation #1 – Cascade Gas Supply Overview (Eric Wood) 

• Eric Wood presented Cascade’s current portfolio design along with charts and maps that outline 
how Cascade currently purchases gas and utilizes storage. 
 
Question: Kathy Moyd asked if there was a breakdown of transportation at a state level. 
Answer: Eric responded that transportation is viewed as a system level resource. 
 
Question: JP Batmale asked if storage was used for the retail sales only or for transport as 
well. 
Answer: Eric indicated that storage is designed for the core customer sales, however, 
there are times that Cascade needs to support the overall system as a whole, which may require 
balancing the system for transport customers. 
 

• Eric also provided information on Cascade’s current hedge plans. 
• Eric gave an update on the RNG project in Bend that Cascade was a successful bidder on. 

 
Question: Kathy asked if the process of turning landfill gas into pipeline quality RNG would 
generate GHG emissions. 
Answer: Cascade will provide more information on this at TAG 4. 
 
Question: JP asked if we could share more information on the Bend Landfill. 
Answer: Cascade will provide more information on this at TAG 4. 
 

• Eric then wrapped up his presentation with information on Cascade’s winter and peak day supply 
stacks and what impacts those stacks. 
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Presentation #2 – Base Case Plexos Modeling (Brian Robertson) 

• Brian discussed the change Cascade made from SENDOUT to Plexos as well as the modeling 
challenges the Company must consider and work through. 

• Brian then went into depth about the inputs to Cascade’s base model which included: Demand, 
Supply, Price Forecast, Storage, Transportation, Constraints, and Emissions. 
 
Question: JP asked about the possibility of including increased DSM vs capacity 
expansions. 
Answer: Brian explained that we would be running an increased DSM scenario in our 
modeling and that it is possible to incorporate more DSM as an option to select instead of a 
capacity expansion. 
 
Question: JP asked about the best time to give feedback on scenarios 
Answer: Cascade would appreciate any feedback on scenarios as soon as possible.  The 
sooner Cascade gets feedback, the sooner the Company can analyze.  Cascade has solicited 
feedback on scenarios since TAG 1 and will continue to accept feedback throughout the IRP 
process.  If the feedback is too late in the process, Cascade will still consider it for the future IRP 
process. 
 
 

Presentation #3 – Planned Scenarios and Sensitivities (Brian Robertson and Devin McGreal) 

• Brian went through the step-by-step process of Cascade’s Supply Resource Optimization 
Process Flow Chart.  This process allows the Company to fully vet multiple portfolios and stress 
test them with scenarios and sensitives to come up with a preferred portfolio. 

• Devin then went through Cascade’s six scenarios and the different aspects of each scenario. 
 
Question: JP asked about a higher avoided cost and how that could impact looking at 
measures that haven’t been looked at previously.  JP also asked about DSM for transport 
customers. 
Answer: Devin mentioned that Cascade has actually reached out to ETO and received 
measures that would fall under a higher avoided cost.  If there is a change to the avoided cost 
methodology, the best way to go about it would be through the UM 1893 docket.  Cascade also 
mentioned that the Company is indeed looking into DSM for transport customers and will include 
results in the IRP if there are results to be shared. 
 
Question: JP asked if we could make sure to give descriptions of each scenario to draw a 
link between the scenario and what it would take for the actual resource acquisitions. 
Answer: Devin mentioned that Cascade has limited the number of scenarios that way 
Cascade would be able to dive further into each scenario and give better action items and results 
of each scenario. 
 
 

Presentation #4 – Alternative Resources (Ashton Davis) 

• Ashton provided insight on alternative resources as well as reasons for needing alternative 
resources. 

• Cascade’s alternative resources included incremental transportation, incremental storage, and 
incremental supply. 
 

Presentation #5 – Price Forecast Results (Devin McGreal) 

• Devin provided Cascade price forecast results and touched on recent movement on prices as 
well as the importance of locking down the price forecast. 
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Presentation #6 – Avoided Cost (Devin McGreal) 

• Devin gave a brief introduction to the purpose of the avoided cost calculation. 
• Devin discussed the different aspects of the avoided cost formula. 
• He then provided a reminder on the parts of the avoided cost formula that remain unchanged 

from the previous IRP. 
• Devin then dove into the two items that saw significant changes to the avoided cost formula: the 

distribution system cost and the risk premium. 
 
Presentation #7 – 2023 IRP Schedule (Brian Robertson) 
 

• Brian went through the remaining TAG schedules for both WA and OR. 
• Brian noted that the next TAG meeting will be Washington focused and take place on August 10.  

The next Oregon TAG meeting will take place on September 20. 
 

 
The Meeting was Adjourned 
 

Per Cascade Commitment #8 (Stakeholder Engagement Design Document, 2/22,2022: “Provide TAG 
minutes that include the action items from bullet #7 as well as any upcoming deadlines for feedback on 
the IRP”), here are additional action items to track, coming out of the TAG 3 meeting: 
 

1. Cascade will provide more information on cleaning landfill gas and the emissions that may 
generate at TAG 4. 

2. Cascade will share more information on the Bend Landfill acquisition. 
3. Cascade will tie together and explain actual action items needed for resource acquisition for 

each scenario in the IRP narrative. 
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Technical Advisory Group (TAG) #4 OR – TAG Meeting 
 

Date & time:  09/20/2022, 9:00 AM to 1:30 PM 
 
Location:  Microsoft Teams Meeting 
 
Presenters: Abbie Krebsbach, Brian Robertson, Devin McGreal, Kent Crouse, Lori Blattner, 

Monica Cowlishaw, & Kyle Morrill (Energy Trust of Oregon or ETO), Spencer 
Moersfelder (ETO) 

 
In attendance: Abbie Krebsbach, Abe Abdallah, Ashton Davis, Brian Cunnington, Brian Hoyle, 

Brian Robertson, Bruce Folsom, Caleb Reimer, Carolyn Stone, Carra Sahler, 
Chris Robbins, Devin McGreal, Eric Wood, Garret Senger, Haixiao Huang, Heide 
Caswell, JP Batmale, Kathleen Campbell, Kathy Moyd, Kent Crouse, Kevin 
Connell, Kim Herb, Kyle Morrill, Lori Blattner, Mark Sellers-Vaughn, Matt Steele, 
Michael Parvinen, Monica Cowlishaw, Pamela Archer, Spencer Moersfelder, and 
Sudeshna Pal 

 
Brian Robertson, Supervisor of Resource Planning, opened the meeting by welcoming and thanking 
stakeholders for participating in Cascade’s IRP Process.  Brian then proceeded with introductions, the 
agenda, a safety moment, and a reminder of the stakeholder engagement principles. 
 
Presentation #1 – IRP Carbon Update and Assumptions (Abbie Krebsbach & Brian Robertson) 

• Abbie began by discussing Cascade’s commitment to reduce emissions with a predominant 
amount of time spent on discussing the Oregon Department of Environmental Quality’s Climate 
Protection Plan (CPP). 

• Abbie shared the Company’s baseline emissions and described the non-core regulated as 
covered entities separately under the CPP. 

• Abbie also covered customer and operation emissions. 
• As part of the CPP discussion, Abbie shared the options Cascade has to comply with the CPP 

rules and what our renewable natural gas (RNG)/Hydrogen projections look like. 
 
Question: Kathy Moyd asked about using satellites or airplanes to detect methane leaks.  
Answer:  Kathleen Campbell responded that helicopters are used in parts of Intermountain Gas’ 
(IGC) territory.  
 

• Brian then discussed the local greenhouse (GHG) reduction focus and how Cascade planned to 
model those. 
 
Question:  Kim Herb asked about the climate committees that Cascade participates in and if 
Cascade will share information about them.  
Answer:  Brian Robertson responded that Cascade’s Resource Planning Team will be meeting 
biweekly with Bend’s Climate Action Committee starting in October 2022.  Also, the narrative of 
the IRP will include summaries of these meetings. 
 
Question:  Kim Herb asked about the sensitivities Cascade will be modeling. 
Answer:  Brian Robertson responded that Cascade would have more information in TAG 5. 
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• Abbie touched on the national GHG reduction focus and then described the differences between 
Washington and Oregon policies. 

• Abbie then discussed the upstream emissions calculation and described in detail the changes 
from the previous IRP. 
 
Question:  Kim Herb asked about Securities and Exchange Commission (SEC) ruling requiring 
disclosure of certain climate related risks and how it will affect Cascade. 
Answer:  Abbie Krebsbach responded that Cascade definitely has it on our radar. 
 
Question:  Abe Abdallah asked about the hydrogen graph on slide 21, referring to the 
unchanging nature of hydrogen. 
Answer:  Brian Robertson responded that Cascade would have more information in TAG 5, but 
later in this presentation, Cascade will show a graph on how Cascade will meet emissions 
targets. 
 
Question:  Carra Sahler asked what Cascade is exploring in regard to transport customers for 
CPP compliance. 
Answer:  Lori Blattner responded that Cascade needs to get a good feel for what energy 
efficiency measures are available for transport customers.  Lori stated that Cascade wants to 
start with audits as a type of conservation assessment.  This would include conversations with the 
plants and potential walk-throughs on site to analyze potential for rebates and replacing existing 
infrastructure. 
 
Question:  JP Batmale asked if the next IRP will look at risks of growth as it relates to the CPP. 
Answer:  Brian Robertson responded that Cascade will definitely be looking at scenarios that 
have various growth assumptions, and that Cascade will also be showing how it will meet 
emissions requirements in these various scenarios. 
 

Presentation #2 – Energy Trust Overview  (Kyle Morrill, Spencer Moersfelder) 
• Kyle introduced ETO and explained who they are and their purpose. 
• Kyle talked about ETO’s Resource Assessment Model. 

 
Question:  JP asked “To what extent do increasing gas prices (higher avoided costs) expand the 
stock of EE measures considered for screening in the forecast?  Or, does the model already have 
ALL measures included? (E.g., building shell measures)” 
Answer:  Kyle Morrill and Spencer Moersfelder responded with the measures that are being 
included. 
 
Question:  JP asked if Cascade is planning to put avoided cost risks surrounding CPP into the 
IRP. 
Answer:  Devin responded that Cascade will be doing sensitivities surrounding components of 
avoided costs. 
 
Question:  Kathy Moyd asked if Cascade is considering the potential of the social cost of carbon 
(SCC) to increase in cost. 
Answer:  Devin responded that Cascade is definitely monitoring this but at some point, Cascade 
has to lock in an assumption. 
 

• Kyle discussed the cost-effectiveness screen that ETO uses, which is the Total Resource Cost 
(TRC) test to screen measures.  

• Kyle reviewed all the model inputs as well as the outputs, including levelized cost, measure costs 
& benefits, and supply curves. 
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• Kyle concluded his presentation with the methodology for developing IRP savings projections as 
well as the results from running this methodology. 

 
Presentation #3 – Renewable Natural Gas (Brian Robertson, Devin McGreal, Lori Blattner, & Kent 
Crouse) 

• Brian gave a high-level overview of what RNG is, some examples of RNG, and the benefits of 
RNG.  Brian also described the main issue with RNG is the high cost. 
 
Question: Kathy Moyd expressed concerns to emissions related to RNG development and 
processing. 
Answer: Brian Robertson responded that Cascade ties an emissions factor to RNG in the 
modeling. 
 

• Devin McGreal discussed how Cascade does RNG Cost-Effectiveness analysis.  Devin also 
covered the differences between purchase vs build when it comes to RNG. 
 
Question: Carra Sahler asked “Are these costs for the RTC [Renewable Thermal Certificate] + 
energy? Or just RTC?” 
Answer: Devin responded that the value of the attributes definitely has value and are considered. 
 
Question: Kim Herb asked about the risk surrounding RNG assumptions. 
Answer: Devin responded that Cascade is aware of the potential for having inaccurate 
assumptions, but Cascade is actively collecting the most accurate and up-to-date data to make 
the best decisions possible at a point in time. 
 
Question: Kim Herb asked if Cascade will be using Requests for Proposals (RFP) to acquire 
projects. 
Answer: Kent Crouse responded that Cascade isn’t currently using RFPs for on-system, but 
rather looking at lower hanging fruit, such as digesters that are not being used.  Kent explained 
that Cascade isn’t ruling it out in the future though. Abbie Krebsbach mentioned that Gas Supply 
does look at RFPs for off-system projects. 
 
Question Kathy Moyd asked, “What does SB [Senate Bill] 98 require you to do that is not 
required by the CPP?”. 
Answer:  Devin responded that Cascade doesn’t have requirements under SB98 as Cascade is 
a smaller utility. 
 
 

• Lori gave an update on Cascade’s voluntary RNG program and gave some information on 
Hydrogen. 

 
Question: JP asked how the voluntary RNG program relates to CPP. 
Answer: Lori Blattner responded that some customers are already looking to reduce emissions 
and Cascade is eager to help, but Cascade is still trying to work through setting up the system 
and billing processes. 
 

• Kent described in detail several projects that Cascade is working on to get on-system RNG onto 
Cascade’s system. 
 
Question: Carra Sahler asked if Cascade has looked at studies on hydrogen blending impacts 
such as the one in California.  
https://docs.cpuc.ca.gov/PublishedDocs/Efile/G000/M493/K760/493760600.PDF 
Answer: Lori Blattner explained that Cascade is monitoring this topic and referred her to a GTI 
assessment on hydrogen blending impacts.  https://www.gti.energy/assessing-the-impact-of-
hydrogen-natural-gas-blends-on-residential-commercial-gas-fired-equipment/ 
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Presentation #4 – Preliminary Results (Brian Robertson) 
 

• Brian shared the preliminary results for Cascade’s upstream transportation and showed how 
future demand side management (DSM) could delay upstream transportation needs 
approximately 11-12 years. 

 
Question: JP asked if the DSM that would delay upstream transportation is what we expect or if 
it’s incremental DSM? 
Answer: Brian responded that it is the DSM that Cascade expects based on the current avoided 
cost. 
 

• Brian also showed what Cascade’s base case modeling could look like for the final results.  
Cascade is still working through CPP modeling to ensure the accuracy of all inputs. 
 

Presentation #5 – 2023 IRP Schedule (Brian Robertson) 
 

• Brian went through the remaining TAG schedules for both Washington and Oregon 
• Brian noted that the next TAG meeting for Oregon will take place on November 9th while the next 

Washington TAG meeting will take place on October 20th. 
 

 
The Meeting was Adjourned 

 
Per Cascade Commitment #8 (Stakeholder Engagement Design Document, 2/22/2022: “Provide TAG 
minutes that include the action items from bullet #7 as well as any upcoming deadlines for feedback on 
the IRP”), here are additional action items to track, coming out of the TAG 4 meeting: 
 

• Provide narrative summaries for meetings with cities who have their own climate action plans. 
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TAG #5 OR – TAG Meeting  

Date & time:  11/9/2022, 9:00 AM to  1:20 PM 

Location:  Microsoft Teams Meeting 

Presenters: Kathleen Campbell, Brian Robertson, Devin McGreal, & Ashton Davis 

In attendance: Abbie Krebsbach, Abe Abdallah, Ashton Davis, Brian Robertson, Bruce Folsom, 
Caleb Reimer, Carolyn Stone, Daniel Serres, Devin McGreal, Haixiao Huang, JP 
Batmale, Kathleen Campbell, Kevin Connell, Kim Herb, Mark Sellers-Vaughn, 
Matt Steele, Michael Parvinen, Monica Cowlishaw, Moyd Kathy, Pamela Archer, 
Sebastian Weber, and Zachary Sowards 

Brian Robertson, Supervisor of Resource Planning, opened the meeting by welcoming and thanking 
stakeholders for participating in Cascade’s IRP Process.  Brian then proceeded with introductions, the 
agenda, a safety moment, and a reminder of the stakeholder engagement goals. 

 

Presentation #1 – Distribution System Planning (Kathleen Campbell) 

• Kathleen began by covering system dynamics, discussing types, size, and length of pipes in the 
ground.  Also talked about regulators and gate stations. 

• Kathleen then talked about Synergi modeling and the model building process. 
• Kathleen shared 

 
Question: JP asked about models being rebuilt in 2021. 
Answer: Kathleen said that the models being rebuilt are mainly a calibration to ensure the 
accuracy of the model. 
 
Question: Abe asked the choice of 3 years is the most effective, and what happens if you 
have a system change within those 3 years, and if one calibration is enough to calibrate it? 
Answer: Kathleen responded that Cascade believes 3 years is an adequate calibration 
period, and that Cascade keeps the models updated throughout system changes. 

• Kathleen presented HDD graphs and customer usage based on weather. 
Question: Kathy asked if customers really don’t use heat until 60 degrees.  
Answer: Brian R. answered that furnaces are still being used but with efficiency 
enhancements over the years, homes don’t lose as much heat until below 60 degrees. 

• Kathleen then began presenting Synergi modeling capabilities. 
• Kathleen discussed distribution system enhancement options, and introduced a new program 

called “Demand Side Management Program”. 

Question:  Abe asked if this would be residential, commercial, or industrial.  
Answer:  Kathleen responded that it would be all of them. 

 
• Kathleen discussed the enhancement selection process 
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Question: JP asked at what point in the process does engineering take into account 
emissions constraints. 
Answer: Kathleen responded that planning for CPP is somewhat separate from this 
process.   
Answer:    Brian added that Cascade has had a large industrial customer ask if they could 
come onto our system, and Cascade determined that it would be in noncompliance with CPP if 
that customer was added. 

Question: Daniel Serres asked about GTN Xpress upgrade and how those costs would 
affect downstream planning. 
Answer: Brian responded that those upstream costs are considered in the IRP planning 
part and the engineering side is siloed among the downstream functions. 
 
Question: Abe asked about comparing emission impacts of each solution and how that 
translates to costs at a later date. 
Answer: Kathleen responded that the CPP strategy is baked into the demand that 
engineering receives.  Also said that CPP is new and engineering will need to think more about 
that. 
 
Kathleen ended by summarizing the changing dynamics and impacts to distribution system 
modeling. 
Question:   Kim asked if Cascade is more reactive in the modeling process rather than 
proactive, and if there is a more proactive approach that could be taken earlier? 
Answer: Kathleen responded that DSM is definitely included as an alternative presented 
Baker as an example where engineering is choosing DSM over pipe. 

Presentation #2 – Backcast Overview (Ashton Michael Davis) 

• Ashton opened by sharing what cross-validation, or backcast, is and how it’s used to test the 
accuracy of a model. 

• Ashton then provided a breakdown of how the cross-validation modeling works. 
• Ashton shared the results of the model, as well as an explanation of what the results of the cross-

validation tells Cascade.  In summary, the “fit” of Cascade’s models have been relatively good 
and provide useful feedback on where improvements can be made. 
 
Question: Abe asked if peak day is part of this cross-validation process and if error terms 
could be shown as values rather than just a visual aid. 
Answer: Ashton responded that peak day cross validation is important and will be part of 
the next cross-validation effort, and that the IRP narrative would certainly benefit from some error 
terms rather than just graphs. 
 

 
Presentation #3 – Summary of Alternative Resources (Ashton Davis) 

• Ashton provided a high-level summary of Cascade’s alternative upstream resources. Alternative 
upstream resources include transportation, storage, traditional natural gas, renewable natural 
gas, and hydrogen. 
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Presentation #4 – Components of Candidate Portfolios (Brian Robertson) 

• Brian covered Cascade’s six steps to running the Company’s Supply Resource Optimization 
Process.  This process explains how Cascade analyzes portfolios through a deterministic and 
stochastic analysis and then runs sensitivity and scenario analysis on the top ranked portfolio. 
 
Question: Abe asked about hydrogen blending and the assumptions made by Cascade. 
Answer: Brian responded that we have a 20% blend base assumption and a 30% blend 
scenario. 
 

• Brian recapped the As-Is Analysis, which shows how Cascade’s current supply resources would 
meet future needs.  Transportation shortfalls would begin mid- to late-2030’s and emission 
shortfalls would begin right away. 

• Brian then listed the portfolios and provided information about each portfolio.  This included what 
the portfolio entails, how it does or does not meet emission reduction targets, as well as costs. 
 
Question: Kim asked about RNG availability. 
Answer: Devin responded that Cascade did an analysis on its “share” of RNG in the 
pacific northwest. 
 

• The final rankings of the portfolios were provided, with the All-in including DSM portfolio being the 
least cost, least risk option that met supply and emission targets.  The All-in Portfolio includes a 
small amount of on-system RNG, offsets, allowance purchasing, and hydrogen to meet customer 
demand while meeting carbon compliance targets. 
 

Presentation #5 – Stochastic Methodology (Brian Robertson) 

• Brian provided background information on Cascade’s stochastic methodology throughout the 
previous IRPs.  Cascade was limited with the amount of Monte Carlo simulations in previous 
IRPs, but Cascade has continued to improve this process by utilizing R, a free statistical analysis 
software. 

• Brian then gave details on how the process of weather and price Monte Carlo’s work as well as 
some results from the stochastic analysis. 
 
Question:  JP asked if Cascade does Monte Carlo on customer counts?  
Answer:  Brian responded that we have different scenarios to represent varying customers but 
will look into doing Monte Carlo on customer counts in the future. 
 

Presentation #6 – Scenario and Sensitivity (Devin McGreal) 

• Devin described the new philosophy behind scenario and sensitivity modeling, which is reducing 
the number of scenarios to allow for more in-depth and robust analysis.  In the past, Cascade 
modeled a wide breadth of scenarios and sensitivities, but time constraints did not allow for a 
deep analysis of the results. 

• Devin went into detail regarding each scenario and sensitivity, describing what is included. 
• Total system costs, carbon emission resource stacks, and key takeaways were provided for every 

scenario 
 
Question: Kathy Moyd asked about RNG projects being local vs buying credits from out-of-
state. 
Answer: Devin said that Cascade’s top priority is compliance, but there are a number of 
local RNG projects that Cascade is involved in. 
 
Question: Kim asked about the timing of the CPA’s and whether they adequately reflect the 
avoided costs or if it might be needed to update the CPA based on recent higher prices. 
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Answer: Devin responded that he doesn’t think the long-term gas markets are that much 
different from the assumptions in the CPA. 
 
Question: Abe asked if world events effect Cascade’s supply and pricing. 
Answer: Devin responded that Cascade’s operations are indirectly related to world events 
or LNG events such as the Freeport LNG issue or the Enbridge explosion.  Devin said that these 
price spikes on slide 130 could represent many different events. 
 
Question:   Abe asked if Cascade is expecting the price spike event to last 1 year, or 2 
years?  
Answer:   Devin responded that Cascade modelled a 24 month return to normal time 
horizon. 
 
 
 

Presentation #7 – Proposed Two-Year Action Plan (Brian Robertson) 
 

• Brian described Cascade’s current Two-Year Action Plan that Cascade will undertake over the 
next two years. 

 
Presentation #8 – 2023 IRP Schedule (Brian Robertson) 
 

• Brian went through the remaining TAG schedules for both WA and OR. 
• Brian noted that the next TAG meeting will be Oregon-focused and take place on November 9th 

while the next WA step is that the draft will be filed November 23rd. 
 

 
The Meeting was Adjourned 
 

Per Cascade Commitment #8 (Stakeholder Engagement Design Document, 2/22/2022: “Provide TAG 
minutes that include the action items from bullet #7 as well as any upcoming deadlines for feedback on 
the IRP”), here are additional action items to track, coming out of the TAG 4 meeting: 
 

1. Cascade will provide IRP bill impacts in the draft IRP filing. 
2. Cascade will investigate customer count Monte Carlo analysis in future IRPs. 
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Figure 1: Draft 2023 Avoided Distribution System Costs 
 

 
 
  

$/dth Zone 1 Zone 2 Zone 3 Zone 4 Oregon Washington System
2023 0.91321002 3.12080498 2.05795516 2.01678461 2.01678461 1.81227098 1.91356241
2024 0.00000000 2.71203016 1.87062160 6.17641314 6.17641314 2.69564406 4.41959799
2025 0.93970316 2.08661663 1.12964956 1.40916221 1.40916221 1.27706815 1.34249164
2026 1.22866014 2.98390713 1.68604792 1.96593125 1.96593125 1.81934573 1.89194655
2027 1.01349731 1.86768539 0.93345949 1.36296144 1.36296144 1.14668822 1.25380393
2028 0.90999050 1.39810979 0.72419499 0.98422414 0.98422414 0.91079405 0.94716247
2029 0.62831183 1.33064563 0.61367536 0.8813022 0.8813022 0.75568008 0.81789815
2030 0.00000000 1.39641684 0.52416385 1.00885332 1.00885332 0.89291870 0.95033876
2031 1.04367617 1.89042661 0.91988573 1.26611812 1.26611812 1.14754440 1.20627155
2032 0.87249321 1.85008927 0.98867865 1.15504381 1.15504381 1.13856069 1.14672444
2033 0.51298999 1.26099274 0.56181444 0.73441624 0.73441624 0.67646187 0.70516549
2034 0.51232936 0.88941043 0.37767526 0.5199821 0.5199821 0.50248425 0.51115058
2035 0.42294758 0.75986421 0.36707085 0.46771964 0.46771964 0.46015886 0.46390356
2036 0.00000000 0.88996281 0.32556048 0.54462577 0.54462577 0.55768123 0.55121512
2037 0.40591469 1.04080725 0.55803519 0.71059515 0.71059515 0.60827385 0.65895150
2038 0.40627074 0.68822626 0.33395934 0.43826705 0.43826705 0.42313867 0.43063145
2039 0.39775740 0.65586520 0.30556349 0.39816944 0.39816944 0.39587271 0.39701023
2040 0.35987509 0.45787451 0.22382584 0.27444211 0.27444211 0.29829774 0.28648253
2041 0.00000000 0.00000000 0.15058588 0.3252165 0.3252165 0.32781245 0.32652673
2042 0.47435308 0.70444011 0.32166149 0.44283477 0.44283477 0.42851170 0.43560563
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Figure 2: Filed 2020 WA IRP Avoided Distribution System Costs 
 

 
 
  

$/dth Zone 1 Zone 2 Zone 3 Zone 4 Oregon Washington System
2021 0.17435758 0.17140622 0.17201064 0.18054241 0.18054241 0.17276028 0.17499891
2022 0.184021695 0.180921018 0.181531687 0.19079733 0.19079733 0.18232985 0.184778914
2023 0.188933316 0.185818523 0.186390201 0.19614467 0.19614467 0.187204523 0.189804404
2024 0.171094367 0.168304602 0.168936266 0.17794185 0.17794185 0.169605082 0.172060762
2025 0.20503093 0.201738289 0.202504462 0.21348958 0.21348958 0.2032673 0.206288953
2026 0.184611244 0.181679137 0.182180908 0.19234188 0.19234188 0.182957391 0.18572383
2027 0.184601138 0.18173303 0.182148696 0.19255561 0.19255561 0.182951579 0.185801045
2028 0.184269064 0.181431862 0.18181788 0.19240622 0.19240622 0.182631676 0.185539723
2029 0.184255467 0.181457928 0.181837777 0.19259725 0.19259725 0.182646487 0.185626518
2030 0.185133729 0.182381187 0.182880775 0.1938037 0.1938037 0.183591233 0.186686648
2031 0.18246011 0.179785675 0.180309637 0.19119067 0.19119067 0.180965571 0.184071226
2032 0.182086652 0.179438936 0.179699186 0.19085196 0.19085196 0.180501383 0.18364219
2033 0.184826789 0.182161249 0.182413949 0.19390931 0.19390931 0.183233204 0.186486497
2034 0.185716139 0.183100254 0.183313172 0.19501154 0.19501154 0.184136506 0.187464527
2035 0.185858798 0.183253198 0.183453781 0.1953277 0.1953277 0.184287017 0.187679667
2036 0.185496781 0.182960943 0.183378919 0.19520604 0.19520604 0.184046863 0.187506907
2037 0.182587532 0.180091432 0.180271681 0.19217151 0.19217151 0.181064002 0.18449511
2038 0.186232782 0.183747613 0.183901224 0.196162 0.196162 0.18470451 0.188262644
2039 0.186358129 0.183884086 0.184047586 0.19644579 0.19644579 0.184840619 0.188453087
2040 0.186004908 0.183568945 0.183639798 0.19620377 0.19620377 0.184482658 0.188156182
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Figure 3: Draft 2023 Environmental Compliance Costs 

 

  

$/dth System
2023 4.48879
2024 4.557849
2025 4.695965
2026 4.765024
2027 4.834082
2028 4.90314
2029 4.972199
2030 5.041257
2031 5.110315
2032 5.179374
2033 5.248432
2034 5.31749
2035 5.386549
2036 5.455607
2037 5.593723
2038 5.662782
2039 5.73184
2040 5.800898
2041 5.869957
2042 5.939015
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Figure 4: Filed 2020 WA IRP Environmental Compliance Costs 

 

 

  

$/dth System
2021 4.02043
2022 4.084246
2023 4.148063
2024 4.211879
2025 4.339512
2026 4.403328
2027 4.467145
2028 4.530961
2029 4.594777
2030 4.658594
2031 4.72241
2032 4.786226
2033 4.850043
2034 4.913859
2035 4.977675
2036 5.041492
2037 5.169124
2038 5.232941
2039 5.296757
2040 5.360573
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Figure 5: Hydrogen Blending impact to Scenario 5 
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