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A.1 NW Natural's 2022 IRP - Oregon Compliance 

NW Natural's 2022 IRP - Oregon Compliance 

Citation Requirement NW Natural Compliance Chapter 
Order No. 07-047       
Guideline 1(a) All resources must be 

evaluated on a consistent and 
comparable basis. 

NW Natural uses a site-specific cost of service model to 
estimate the PVRR of NW Natural owned resources. Existing 
non-NW Natural owned resources use their current tariff 
rates and future resource costs are developed using 
estimates from the owner of those facilities. Additionally, 
new to the 2018 IRP, NW Natural developed a methodology 
for a consistent and comparable basis for evaluating 
renewable resources. This methodology has been updated 
and is included as an appendix to this IRP. 
NW Natural uses avoided costs to evaluate the cost 
effectiveness of Demand-side resources.   

4, 5, 6, 7, 8  

  Utilities should compare 
different resource fuel types, 
technologies, lead times, in-
service dates, durations and 
locations in portfolio risk 
modeling. 

Chapters Five and Six focus on supply-side and compliance 
resources, and demand-side resources, respectively. The 
supply-side options considered in Chapter Six range from 
existing and proposed interstate pipeline capacity from 
multiple providers and NW Natural’s Mist underground 
storage to various types of renewable natural gas, and 
imported LNG, and includes satellite LNG facilities sited at 
various locations within NW Natural’s service territory. For 
those resources evaluated as being sufficiently viable to be 
included in resource portfolio optimization, NW Natural 
clearly defines each resource’s in-service date before which 
the respective resource is unavailable for selection as part 
of a resource portfolio. Because NW Natural identified 
unserved demand occurring in all areas of its service 

2, 3, 5, 6, 
and 7 
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territory within the planning horizon in the absence of 
supply-side resource acquisition, the Company considered a 
variety of supply-side options to meet local, regional, and 
system-wide demand. These options included satellite LNG, 
on- and off-system renewable resources, NW Natural 
pipeline enhancements, and interstate pipeline expansions. 
The in-service dates of prospective resources range from 
short-term, such as Mist recall supplies to longer-term 
resources such as new interstate pipelines. NW Natural also 
performed analyses varying the in-service dates of different 
resources. NW Natural's analysis considers all prospective 
supply-side resources to be available, as of assumed in-
service dates, throughout the remainder of the planning 
horizon. Meeting compliance obligations in both Oregon 
and Washington over the planning horizon is a major focus 
for this IRP. Compliance obligations and resources are 
discussed in Chapter Three and Six, respectively. NW 
Natural has additionally considered technologies which are 
not currently available but have been identified for 
continued monitoring and future assessment.  

  Consistent assumptions and 
methods should be used for 
evaluation of all resources. 

NW Natural uses a site-specific cost of service model to 
estimate the PVRR of NW Natural owned resources. Existing 
non-NW Natural owned resources use their current tariff 
rates and future resources costs are developed using 
estimates from the owner of those facilities. NW Natural 
uses avoided costs to evaluate the cost effectiveness of 
Demand-side resources (energy efficiency and demand 
response) and supply-side resources (most notably the low 
carbon gas evaluation methodology).  Compliance 
resources are also evaluated on a PVRR basis. 

7 
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  The after-tax marginal 
weighted-average cost of 
capital (WACC) should be used 
to discount all future resource 
costs. 

NW Natural uses a real after-tax discount rate of 3.4 
percent in this IRP, which it derives using the currently 
authorized values associated with its cost of capital in 
Oregon. The Company incorporates a 2.86 percent annual 
rate of inflation, which it estimated using methods with 
which the Commission is familiar. Note that a real after-tax 
discount rate of 3.83 percent was used by ETO and AEG in 
their DSM savings potential analyses included Chapter Five. 
As discussed in Chapter Four of this IRP, ETO and AEG’s 
energy savings forecasts need to be completed prior to NW 
Natural’s resource optimization analysis. Therefore, NW 
Natural provided the 3.83 percent discount rate to ETO and 
AEG in 2021 and updated the discount rate to 3.4 percent 
in May 2022 and used it in resource optimization to reflect 
of the influence of the recent dynamic economic 
environment.    

5, 6, 7, and 
Appendix A  

Guideline 1(b) Risk and Uncertainty must be 
considered. 

    

1.b.2 (note that 
1.b.1 applies to 
electric utilities) 

At a minimum, utilities should 
address the following sources 
of risk and uncertainty: Natural 
gas utilities: demand (peak, 
swing, and base load), 
commodity supply and price, 
transportation availability and 
price, and cost to comply with 
any regulation of greenhouse 
gas emissions. 

Risk and uncertainty are intrinsic characteristics in long-
term planning and NW Natural performed a risk analysis 
including both a stochastic analysis and a wide range of 
sensitivities to evaluate the impact of risk and uncertainty. 
More specifically, NW Natural analyzed demand 
uncertainty (peak, swing, and baseload) by using 
deterministic load forecasts. The Company analyzed 
weather uncertainty, gas price uncertainty, cost of 
compliance uncertainty, load, and resource-costs 
uncertainty in its stochastic analysis. Due to the degree of 
uncertainty of loads, policy, costs, and resources, for this 
IRP rather than developing a base case, NW Natural uses 
the range of cases, stochastic simulation, and risk analysis 

2, 3, 4, 5, 6, 
and 7 
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to inform this IRP. Finally, NW Natural discusses the 
impacts of complying with recently passed GHG emissions 
regulation and the uncertainty associated with the levels of 
the cost of compliance and potential emissions reduction 
alternatives. Chapter Seven contains the discussion of the 
Company’s risk analysis, assumptions, and results.   

  Utilities should identify in their 
plans any additional sources of 
risk and uncertainty. 

In addition to the uncertainties mentioned above, NW 
Natural has also modeled different sources of renewable 
resources. Not only does this take carbon compliance into 
consideration, but also tests the robustness of the plan 
given different renewable resources with different costs 
and different carbon attributes. 

6, 7 

Guideline 1(c) The primary goal must be the 
selection of a portfolio of 
resources with the best 
combination of expected costs 
and associated risks and 
uncertainties for the utility and 
its customers. The planning 
horizon for analyzing resource 
choices should be at least 20 
years and account for end 
effects. Utilities should 
consider all costs with a 
reasonable likelihood of being 
included in rates over the long 
term, which extends beyond 
the planning horizon and the 
life of the resource. 

The primary goal of this IRP is the selection of a portfolio of 
resources with the best combination of expected costs and 
risks over the planning horizon. In this IRP, the portfolio 
selected depends upon the prospective development of a 
number of renewable natural gas projects. The analysis 
considers all costs that could reasonably be included in 
rates over the long-term, which extends beyond the 
planning horizon and the life of the resource. The 
robustness of the expected costs was evaluated in the 
stochastic risk analysis found in Chapter Seven. 

7 
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  Utilities should use present 
value of revenue requirement 
(PVRR) as the key cost metric. 
The plan should include 
analysis of current and 
estimated future costs for all 
long-lived resources such as 
power plants, gas storage 
facilities, and pipelines, as well 
as all short-lived resources such 
as gas supply and short-term 
power purchases. 

NW Natural uses PVRR as the key cost metric in this IRP and 
includes analysis of current and estimated future costs of 
both long- and short-lived resources.  

7 

  To address risk, the plan should 
include, at a minimum: 

    

1.c.1  Two measures of PVRR risk: 
one that measures the 
variability of costs and one that 
measures the severity of bad 
outcomes. 

NW Natural assesses both the variability of costs and the 
severity of bad outcomes in the risk analysis which includes 
both a stochastic and sensitivity analysis in Chapter Seven. 

7 

 1.c.2  Discussion of the proposed use 
and impact on costs and risks 
of physical and financial 
hedging. 

NW Natural provides retail customers with a bundled gas 
product including gas storage by aggregating load and 
acquiring gas supplies through wholesale market physical 
purchases that may be hedged using physical storage or 
financial transactions. The following goals guide the 
physical or financial hedging of gas prices: 1) reliability; 2) 
lowest reasonable cost; 3) rate stability; 4) cost recovery; 
and 5) environmental stewardship.  

Appendix E 

  The utility should explain in its 
plan how its resource choices 
appropriately balance cost and 
risk. 

NW Natural uses a probabilistic peak planning standard to 
accurately capture risk in its resource selection. Further, the 
Company augments its deterministic least cost portfolio 
optimization with a rigorous risk analysis, and its underlying 

1, 3, 4, 6, 
and 7 
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forecasts of weather and gas price variables with stochastic 
elements. NW Natural considered not only the strictly 
economic data in its assessment of resource options, but 
also the likelihood of alternative resources being available, 
analysis of demand and price forecasting, and the reliability 
benefits associated with certain resources. NW Natural uses 
this same process to balance costs and risks for compliance 
resources.  

Guideline 1(d) The plan must be consistent 
with the long-run public 
interest as expressed in Oregon 
and federal energy policies. 

This IRP includes compliance plans to meet Oregon’s 
Climate Protection Plan and other policies that promote 
GHG emissions reductions. The Company's underlying gas 
price forecast provided by an outside consultant includes 
the cost of compliance with most known environmental 
regulations. The Company includes an emissions forecast 
associated with the considered resource portfolios, and 
explicitly models the outcomes of disparate policy futures 
including deep decarbonization of the natural gas system 
and an outright moratorium on new natural gas customer 
growth.   
 
As always, NW Natural works closely with Energy Trust of 
Oregon to acquire all cost-effective energy savings available 
for customers and continues to work to fully value the 
system benefits of demand-side resources. 

2, 4, 5, 6, 
and 7 
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Guideline 2(a) The public, which includes 
other utilities, should be 
allowed significant involvement 
in the preparation of the IRP. 
Involvement includes 
opportunities to contribute 
information and ideas, as well 
as to receive information. 
Parties must have an 
opportunity to make relevant 
inquiries of the utility 
formulating the plan. Disputes 
about whether information 
requests are relevant or 
unreasonably burdensome, or 
whether a utility is being 
properly responsive, may be 
submitted to the Commission 
for resolution. 

NW Natural provided the public considerable opportunities 
for participating in the development of the Company’s 2022 
IRP. The Company held seven Technical Working Group 
(TWG) meetings, and one meeting for the public. The 
Company website includes a section on how one can 
become involved in NW Natural’s IRP process and includes 
the dates and associated presentations for all 2022 IRP 
meetings, the draft 2022 IRP (which will be replaced with 
the final 2022 IRP upon filing), and previous IRPs. 
Additionally, new to the 2022 IRP process, NW Natural 
utilized virtual platforms to host IRP related meetings, 
creating a more accessible and inclusive environment for 
the public and stakeholders. Beginning with TWG No. 3, NW 
Natural recorded the TWGs and additionally posted these 
recordings to its website.  
NW Natural further notified customers of the 2022 IRP 
process in a June 2022 bill insert, which invited the 
submission of comments and announced the July 18, 2022, 
meeting for the public. Chapter Ten discusses the technical 
working groups and the meeting for the public. 

10 

Guideline 2(b) While confidential information 
must be protected, the utility 
should make public, in its plan, 
any non-confidential 
information that is relevant to 
its resource evaluation and 
action plan. Confidential 
information may be protected 
through use of a protective 
order, through aggregation or 
shielding of data, or through 

As evidenced by materials included in the plan, NW Natural 
has put forth all relevant non-confidential information 
necessary to produce a comprehensive plan. 
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any other mechanism approved 
by the Commission. 

Guideline 2(c) The utility must provide a draft 
IRP for public review and 
comment prior to filing a final 
plan with the Commission. 

NW Natural submitted on July 29, after conducting six TWG 
meetings, an initial draft plan in both Oregon and 
Washington and posted this plan on the Company website. 
Further, NW Natural held a Meeting for the Public on July 
18, 2022, in which the Company also described the process 
in which the public can review and comment upon the 
draft. Finally, the action plan contained within the draft 
plan was discussed at a TWG meeting held on August 23, 
2022.   

10 

Guideline 3(a) The utility must file an IRP 
within two years of its previous 
IRP acknowledgement order. 

NW Natural’s 2018 IRP was acknowledged by the 
Commission on March 4, 2019; see Order No. 19-073 in 
Docket No. LC 71. NW Natural was granted Temporary 
Exemption from OAR 860-027-0400(3) with the purpose of 
changing the filing date of its upcoming Integrated 
Resource Plan (IRP) from March 4, 2021, to July 2022; see 
Order 21-013 in Docket No. LC 71. NW Natural was granted 
an additional Temporary Exemption from OAR 860-027-
0400(3) with the purpose of changing the filing date of its 
upcoming Integrated Resource Plan (IRP) from July 2022 to 
September 2022; see Order No. 22-288 in Docket No. LC 71. 

  

Guideline 3(b) The utility must present the 
results of its filed plan to the 
Commission at a public 
meeting prior to the deadline 
for written public comment. 

NW Natural will comply with this guideline.   

Guideline 3(c) Commission Staff and parties 
should complete their 
comments and 

NW Natural looks forward to working with Commission 
Staff and interested parties in a review of this plan. 
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recommendations within six 
months of IRP filing.  

Guideline 3(d) The Commission will consider 
comments and 
recommendations on a utility’s 
plan at a public meeting before 
issuing an order on 
acknowledgment. The 
Commission may provide the 
utility an opportunity to revise 
the plan before issuing an 
acknowledgment order. 

NW Natural is prepared for this process.   

Guideline 3(e) The Commission may provide 
direction to a utility regarding 
any additional analyses or 
actions that the utility should 
undertake in its next IRP. 

NW Natural is prepared to receive direction from the 
Commission regarding analysis required in its next IRP.  

  

Guideline 3(f) Each utility must submit an 
annual update on its most 
recently acknowledged plan. 
The update is due on or before 
the acknowledgment order 
anniversary date. Once a utility 
anticipates a significant 
deviation from its 
acknowledged IRP, it must file 
an update with the 
Commission, unless the utility 
is within six months of filing its 
next IRP. The utility must 

NW Natural plans to file an annual report as required.    
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summarize the update at a 
Commission public meeting. 
The utility may request 
acknowledgment of changes in 
proposed actions identified in 
an update. 

Guideline 3(g) Unless the utility requests 
acknowledgement of changes 
in proposed actions, the annual 
update is an informational filing 
that: 1) Describes what actions 
the utility has taken to 
implement the plan; 2-Provides 
an assessment of what has 
changed since the 
acknowledgment order that 
affects the action plan, 
including changes in such 
factors as load, expiration of 
resource contracts, supply-side 
and demand-side resource 
acquisitions, resource costs, 
and transmission availability; 
and 3-Justifies any deviations 
from the acknowledged action 
plan. 

NW Natural acknowledges this guideline.   

Guideline 4 At a minimum the plan must 
include the following elements: 

    

Guideline 4(a) An explanation of how the 
utility met each of the 

This appendix is intended to comply with this guideline by 
providing an itemized response to each of the substantive 
and procedural requirements. 
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substantive and procedural 
requirements. 

Guideline 4(b) Analysis of high and low load 
growth scenarios in addition to 
stochastic load risk analysis 
with an explanation of major 
assumptions 

The IRP looked at high and low customer growth and also 
analyzes scenarios associated with both high and low 
demand growth. Due to the degree of uncertainty of loads, 
policy, costs, and resources, for this IRP rather than 
developing a base case, NW Natural uses the range of 
cases, stochastic simulation, and risk analysis to inform its 
action plan until the next IRP. Chapter Seven provides the 
stochastic load risk analysis results. 

3, 7 

Guideline 4(c) For electric utilities …  Not applicable to NW Natural’s gas utility operations.   
Guideline 4(d) For natural gas utilities, a 

determination of the peaking, 
swing and baseload gas supply 
and associated transportation 
and storage expected for each 
year of the plan, given existing 
resources; and identification of 
gas supplies (peak, swing and 
baseload), transportation and 
storage needed to bridge the 
gap between expected loads 
and resources. 

New to this IRP, NW Natural utilized the PLEXOS® 
optimization model as discussed with Staff and 
stakeholders throughout the 2022 IRP TWG meetings. NW 
Natural analyzes on an integrated basis gas supply, 
transportation, and storage, along with demand-side 
resources to reliably meet peak, swing, and base-load 
system requirements. For this IRP, NW Natural utilizes a 
90% probability coldest winter planning standard 
augmented with a historic seven-day cold weather event, 
which includes the probabilistically established planning 
standard day, against which to evaluate the cost and risk 
trade-offs of various supply- and demand-side resources 
available to PLEXOS®. NW Natural's integrated resource 
planning reflects the Company’s evaluation and selection of 
a planning standard which provides reliability for 
customers. Resulting resource portfolios provide the best 
combinations of expected costs and associated risks and 
uncertainties for the utility and its customers. 

7, Appendix 
B, F, and G  
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Guideline 4(e) Identification and estimated 
costs of all supply-side and 
demand-side resource options, 
taking into account anticipated 
advances in technology. 

NW Natural determined the best resource mix by studying 
supply-side options currently used such as pipeline 
transportation contracts, and gas supply and renewable 
natural gas contracts; as well as alternative options such as 
additional capacity or infrastructure enhancements. The 
Company also considered future developments such as 
pipeline enhancements, renewable natural gas projects, 
power-to-gas (a suite of technologies that use electrolysis in 
an electrolyzer to separate water molecules into oxygen 
and hydrogen), and other compliance resources. Chapter 
Six discusses the various supply-side and compliance 
resource options and their costs. NW Natural compiled 
demand-side resource options with assistance from the 
ETO as well as AEG, and these options are identified in 
Chapter Five. Further, Chapter Two discusses various 
efficient end use equipment.   

2, 5,6 

Guideline 4(f) Analysis of measures the utility 
intends to take to provide 
reliable service, including cost-
risk tradeoffs. 

NW Natural uses a planning standard that uses statistics 
and Monte Carlo simulation of the demand drivers to set a 
standard that the company’s resource capacity can serve 
the highest firm sales demand day going into each future 
winter with 99% certainty. PLEXOS® is used to determine 
least-cost, least-risk portfolio and a scenario and stochastic 
risk analysis is completed to stress test the portfolio. The 
Synergi GasTM software package also provides the Company 
the opportunity to evaluate performance of the distribution 
system under a variety of conditions, with the analysis 
typically focused on meeting peak day customer demands 
while maintaining system stability. Chapter Eight discusses 
the approach the Company uses to provide reliable service 
at the distribution system planning level. 

3, 6, 7, 8 
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Guideline 4(g) Identification of key 
assumptions about the future 
(e.g., fuel prices and 
environmental compliance 
costs) and alternative scenarios 
considered. 

Chapter Seven describes alternative resource mix scenarios 
and forward-looking sensitivities involving commodity 
availability, commodity cost, transportation cost, and/or 
load forecast inputs evaluated in the IRP. The Company also 
included expected GHG policy compliance costs in its price 
forecasts and analyzed sensitivities related to compliance 
costs. Further, NW Natural factored compliance costs 
explicitly into the determination of the Company’s avoided 
cost, which in turn factored into the identification of cost-
effective demand-side resources and on-system resources 
such as renewable natural gas. 

2, 4, 5, 6 
and 7 

Guideline 4(h) Construction of a 
representative set of resource 
portfolios to test various 
operating characteristics, 
resource types, fuels and 
sources, technologies, lead 
times, in-service dates, 
durations and general locations 
— system-wide or delivered to 
a specific portion of the 
system. 

As described above and in more detail in the Plan, NW 
Natural designed numerous alternate resource mix 
scenarios, where each scenario allows for changes to the 
supply-side, demand-side, and compliance resources 
available for selection. Chapter Seven and associated 
appendices document the resource portfolio options 
evaluated in this IRP.  

7 

Guideline 4(i) Evaluation of the performance 
of the candidate portfolios over 
the range of identified risks and 
uncertainties. 

Chapter Seven discusses the results of the stochastic risk 
analysis and tests the robustness of the expected resource 
choice over a wide slate of future environments that 
represent uncertainty of natural gas prices, weather, policy, 
and resource costs. 

7 

Guideline 4(j) Results of testing and rank 
ordering of the portfolios by 
cost and risk metric, and 
interpretation of those results. 

Chapter Seven discusses the results of the stochastic risk 
analysis and tests the robustness of the expected resource 
choice over a wide slate of future environments that 

7 
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represent uncertainty of natural gas prices, weather, and 
resource costs. 

Guideline 4(k) Analysis of the uncertainties 
associated with each portfolio 
evaluated. 

Chapter Seven discusses the results of the stochastic risk 
analysis and tests the robustness of the expected resource 
choice over a wide slate of future environments that 
represent uncertainty of natural gas prices, weather, and 
resource costs. 

7 

Guideline 4(l) Selection of a portfolio that 
represents the best 
combination of cost and risk for 
the utility and its customers. 

Chapter Seven discusses the results of the stochastic risk 
analysis and selection of the resource portfolio. 

7 

Guideline 4(m) Identification and explanation 
of any inconsistencies of the 
selected portfolio with any 
state and federal energy 
policies that may affect a 
utility's plan and any barriers to 
implementation. 

NW Natural does not believe resource strategy is 
inconsistent with state or federal energy policies that were 
established upon filing this IRP. Potential barriers to 
implementation may relate to the ultimate availability and 
timing of certain incremental resources selected for the 
Company’s selected portfolio due to facility 
siting/permitting challenges, market viability, and others. 
Chapters Two, Six, and Seven discuss such potential 
barriers.  

2, 6, and 7 

Guideline 4(n) An action plan with resource 
activities the utility intends to 
undertake over the next two to 
four years to acquire the 
identified resources, regardless 
of whether the activity was 
acknowledged in a previous 
IRP, with the key attributes of 
each resource specified as in 
portfolio testing. 

Chapter One presents NW Natural's multiyear action plan, 
which identifies the short-term actions the Company 
intends to pursue within the next two to four years. 

1 
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Guideline 5 Portfolio analysis should 
include costs to the utility for 
the fuel transportation and 
electric transmission required 
for each resource being 
considered. In addition, utilities 
should consider fuel 
transportation and electric 
transmission facilities as 
resource options, taking into 
account their value for making 
additional purchases and sales, 
accessing less costly resources 
in remote locations, acquiring 
alternative fuel supplies, and 
improving reliability.  

Chapter 6 discusses pipeline transmission line costs and 
potential future expansions.  

 6 

Guideline 6(a) Each utility should ensure that 
a conservation potential study 
is conducted periodically for its 
entire service territory. 

As discussed in Chapter Five, NW Natural worked with ETO 
and AEG to analyze the potential energy savings that could 
be cost-effectively procured within the Company's service 
territory over the next 30 years. The studies determined the 
achievable potential by analyzing customer demographics 
together with energy efficiency measure data. The results 
were then evaluated with supply-side resources using 
PLEXOS®. A deployment scenario was applied to the total 
potential. NW Natural and ETO review these assumptions 
annually when ETO plans its program budget for the 
subsequent calendar year.  

5 

Guideline 6(b) To the extent that a utility 
controls the level of funding for 
conservation programs in its 
service territory, the utility 

NW Natural's Schedule 301, Public Purposes Funding 
Surcharge, contains a special condition requiring NW 
Natural to work with ETO every year to determine if the 
funding level is appropriate to meet the subsequent year's 

1, 9 
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should include in its action plan 
all best cost/risk portfolio 
conservation resources for 
meeting projected resource 
needs, specifying annual 
savings targets. 

therm savings targets. NW Natural has included in its action 
plan, item 4, identifying specific annual savings targets.  

Guideline 6(c) To the extent that an outside 
party administers conservation 
programs in a utility's service 
territory at a level of funding 
that is beyond the utility's 
control, the utility should: 1) 
determine the amount of 
conservation resources in the 
best cost/ risk portfolio without 
regard to any limits on funding 
of conservation programs; and 
2) identify the preferred 
portfolio and action plan 
consistent with the outside 
party's projection of 
conservation acquisition. 

See response to Guideline 6(b)    

Guideline 7 Plans should evaluate demand 
response resources, including 
voluntary rate programs, on 
par with other options for 
meeting energy, capacity, and 
transmission needs (for electric 
utilities) or gas supply and 
transportation needs (for 
natural gas utilities). 

NW Natural offers interruptible rates which account for 
approximately 22 percent of the Company's throughput. 
This allows NW Natural to reduce system stress during 
periods of unusually high demand. NW Natural engaged the 
Brattle Group to assess additional DR potential and 
opportunities of technology-enabled voluntary DR 
programs for peak load shaving. NW Natural is proposing a 
residential and small commercial DR pilot as part of its 
Action Plan in this IRP.  
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Guideline 8 See Amended Guideline 8 
through ORDER NO. 08-339 

  

Guideline 8 (a) BASE CASE AND OTHER 
COMPLIANCE SCENARIOS: The 
utility should construct a base-
case scenario to reflect what it 
considers to be the most likely 
regulatory compliance future 
for carbon dioxide (CO2), 
nitrogen oxides, sulfur oxides, 
and mercury emissions. The 
utility also should develop 
several compliance scenarios 
ranging from the present CO2 
regulatory level to the upper 
reaches of credible proposals 
by governing entities. Each 
compliance scenario should 
include a time profile of CO2 
compliance requirements. The 
utility should identify whether 
the basis of those 
requirements, or “costs,” 
would be CO2 taxes, a ban on 
certain types of resources, or 
CO2 caps (with or without 
flexibility mechanisms such as 
allowance or credit trading or a 
safety valve). The analysis 
should recognize significant 
and important upstream 

NW Natural explicitly incorporates expected regulatory 
compliance costs in its analyses. Due to the degree of uncertainty 
of loads, policy, costs, and resources, for this IRP rather than 
developing a base case, NW Natural uses the range of cases, 
stochastic simulation, and risk analysis to inform its action plan 
until the next IRP. Within the scenarios analyzed, NW Natural 
believes Scenario 1- Balanced Decarbonization reflects the most 
likely near-term regulatory compliance future.  
 

2, 4, 7 
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emissions that would likely 
have a significant impact on its 
resource decisions. Each 
compliance scenario should 
maintain logical consistency, to 
the extent practicable, 
between the CO2 regulatory 
requirements and other key 
inputs. 

Guideline 8 (b) TESTING ALTERNATIVE 
PORTFOLIOS AGAINST THE 
COMPLIANCE SCENARIOS: The 
utility should estimate, under 
each of the compliance 
scenarios, the present value of 
revenue requirement (PVRR) 
costs and risk measures, over 
at least 20 years, for a set of 
reasonable alternative 
portfolios from which the 
preferred portfolio is selected. 
The utility should incorporate 
end-effect considerations in 
the analyses to allow for 
comparisons of portfolios 
containing resources with 
economic or physical lives that 
extend beyond the planning 
period. The utility should also 
modify projected lifetimes as 
necessary to be consistent with 

Chapter Seven discusses the results of the stochastic risk 
analysis and tests the robustness of the expected resource 
choice over a wide slate of future environments that 
represent uncertainty of policy and compliance costs.  

7 
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the compliance scenario under 
analysis. In addition, the utility 
should include, if material, 
sensitivity analyses on a range 
of reasonably possible 
regulatory futures for nitrogen 
oxides, sulfur oxides, and 
mercury to further inform the 
preferred portfolio selection. 

Guideline 8 (c) TRIGGER POINT ANALYSIS. The 
utility should identify at least 
one CO2 compliance “turning 
point” scenario which, if 
anticipated now, would lead to, 
or "trigger" the selection of a 
portfolio of resources that is 
substantially different from the 
preferred portfolio. The utility 
should develop a substitute 
portfolio appropriate for this 
trigger-point scenario and 
compare the substitute 
portfolio's expected cost and 
risk performance to that of the 
preferred portfolio - under the 
base case and each of the 
above CO2 compliance 
scenarios. The utility should 
provide its assessment of 
whether a CO2 regulatory 
future that is equally or more 

NW Natural evaluated numerous scenarios including 
aggressive load reductions. NW Natural’s preferred 
portfolio is based upon a risk-adjusted approach rather 
than selecting a base case for this reason.  

7 
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stringent than the identified 
trigger point will be mandated. 

Guideline 8 (d) OREGON COMPLIANCE 
PORTFOLIO: If none of the 
above portfolios is consistent 
with Oregon energy policies 
(including state goals for 
reducing greenhouse gas 
emissions) as those policies are 
applied to the utility, the utility 
should construct the best 
cost/risk portfolio that achieves 
that consistency, present its 
cost and risk parameters, and 
compare it to those of the 
preferred and alternative 
portfolios. 

NW Natural’s preferred portfolio is consistent with OR 
energy policies.  

7 

Guideline 9 Direct Access Loads. Not applicable to NW Natural’s gas utility operations.   
Guideline 10 Multi-state utilities should plan 

their generation and 
transmission systems, or gas 
supply and delivery, on an 
integrated-system basis that 
achieves a best cost/risk 
portfolio for all their retail 
customers. 

This plan studies the supply-side needs for NW Natural's 
complete service territory which includes customers in 
Oregon and Washington. 

  

Guideline 11 Natural gas utilities should 
analyze, on an integrated basis, 
gas supply, transportation, and 
storage, along with demand-
side resources, to reliably meet 

NW Natural analyzes on an integrated basis gas supply, 
transportation, and storage, along with demand-side 
resources to reliably meet peak, swing, and base-load 
system requirements. For this IRP, NW Natural utilizes a 
90% probability coldest winter planning standard 

3, 7 
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peak, swing, and base-load 
system requirements. Electric 
and natural gas utility plans 
should demonstrate that the 
utility’s chosen portfolio 
achieves its stated reliability, 
cost and risk objectives. 

augmented with a historic seven-day cold weather event, 
which includes the probabilistically established planning 
standard day, against which to evaluate the cost and risk 
trade-offs of various supply- and demand-side resources 
available to PLEXOS®. NW Natural's integrated resource 
planning reflects the Company’s evaluation and selection of 
a planning standard which provides reliability for 
customers. Resulting resource portfolios provide the best 
combinations of expected costs and associated risks and 
uncertainties for the utility and its customers. 

Guideline 12 Distributed Generation. Electric 
utilities should… 

Not applicable to NW Natural’s gas utility operations.   

Guideline 13(a) Resource Acquisition. An 
electric utility should… 

Not applicable to NW Natural’s gas utility operations.   

Guideline 13(b) Natural gas utilities should 
either describe in the IRP their 
bidding practices for gas supply 
and transportation, or provide 
a description of those practices 
following IRP acknowledgment. 

Appendix E describes NW Natural’s Gas Acquisition Plan 
(GAP) detailing the Company’s strategies and practices for 
acquiring gas supplies. The Company's Gas Acquisition Plan 
is centered on the following goals: 1) Reliability, 2) 
Diversity, 3) Price Stability, and 4) Cost Recovery. 

Appendix E  

Order No. 19-073, 
LC 71 - Staff 
Recommendation 
No. 1 

Staff recommends that the 
Company provide a narrative in 
the next IRP to explain the 
factors that led to the 
Company's choice for the 
blending and transitioning 
years from the SME panel 
forecast to the econometric 
forecast, as well as supporting 
statistical analysis. 

NW Natural has provided a narrative in Chapter Three on 
the factors leading to the Company’s choice for the 
blending and transitioning years from the SME panel 
forecast to the econometric forecast. Supporting statistical 
analysis can be found in Appendix B.  

3, Appendix 
B  
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Order No. 19-073, 
LC 71- Staff 
Recommendation 
No. 2 

Staff recommends the 
establishment of a consistent 
standard relating to the year in 
which the Company blends and 
fully transitions from the SME 
panel to the econometric 
forecast. The standard should 
stay the same from one IRP to 
the next unless the Company 
provides statistical and 
narrative evidence it has found 
a substantial improvement 
over the current method. 

As a standard, the fourth year of the customer count 
forecast is “blended”. NW Natural has provided a narrative 
in Chapter Three on the blending and transitioning years 
from the SME panel forecast to the econometric forecast. 
Supporting statistical analysis can be found in Appendix B. 

3, Appendix 
B  

Order No. 19-073, 
LC 71- Staff 
Recommendation 
No. 3 

A common tool used within 
load forecasting to track the 
usage of market segments is 
tracking customers with the 
NAICS or SICS database. Staff 
recommends that NW Natural 
pursue the creation of such a 
tool for the next IRP. 

With this IRP the Company has moved to an improved end 
use load forecasting model which we believe is more 
helpful in developing a load forecast.  

 

Order No. 19-073, 
LC 71- Staff 
Recommendation 
No. 4 

Staff recommends the 
Company work with Staff and 
stakeholders through technical 
working groups to address 
Staff's concerns regarding 
model evaluation and 
specification testing for the 
2020 IRP. 

Prior to filing the 2022 IRP, NW Natural held two 
supplemental and seven Technical Working Groups in 
which the Company worked with Staff and stakeholders 
regarding model evaluation and specification testing.  

 

Order No. 19-073, 
LC 71- Staff 

Prior to the 2020 IRP, Staff 
recommends NW Natural 

On September 21, 2021, NW Natural held a supplemental 
Technical Working Group on the topic of Planning Standard 
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Recommendation 
No. 5 

coordinate a TWG focused on 
the Company's method of 
implementing probabilistic 
methodology for the capacity 
planning standard and peak 
hour standard for distribution 
system planning. NWN should 
share the relevant modeling 
inputs, outputs, and 
workpapers with stakeholders 
at least one week in advance of 
the TWG. 

during which the Company discussed its method of 
implementing probabilistic methodology for the capacity 
planning standard and peak hour standard for distribution 
system planning.  

Order No. 19-073, 
LC 71- Staff 
Recommendation 
No. 6 

Work with staff to review any 
proposed end use load profiles 
that deviate from those used 
by other independent regional 
organizations as part of UM 
1893 and in their next IRP filing. 
The review may potentially 
involve third parties and 
additional supporting research. 

NW Natural participated in stakeholder workshops held in 
docket UM 1893 and hosted a supplemental avoided cost 
workshop on October 8, 2021.  

 

Order No. 19-073, 
LC 71- Staff 
Recommendation 
No. 7 

Staff recommends 
acknowledgement of NWN's 
Action Item number 9: Working 
through Energy Trust, NW 
Natural will acquire therm 
savings of 5.2 million therms in 
2019 and 5.4 million therms in 
2020, or the amount identified 
and approved by the Energy 
Trust board. 

NA. See Update on Action Items in Section A.4.1  
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Order No. 19-073, 
LC 71- Staff 
Recommendation 
No. 8 

Staff recommends NWN 
continue to include Staff and 
stakeholders in the planning 
and implementation of the 
targeted DSM pilot with the 
Commission in 2019. 

NW Natural included Staff and stakeholders in the planning 
and implementation of the targeted DSM pilot (GeoTEE). 
NW Natural discussed GeoTEE and presented preliminary 
results during TWG No. 5 on April 25, 2022.  

 

Order No. 19-073, 
LC 71- Staff 
Recommendation 
No. 9 

Staff recommends NWN hire a 
third party to perform a 
Demand Response Potential 
Study in its service territory. 
This analysis should include an 
independent review of NWN's 
analysis of their interruptible 
rates as a DR option. 

NW Natural engaged Brattle Group to perform a Demand 
Response Potential Study. Please see Chapter 8 for 
additional information.  

8 

Order No. 19-073, 
LC 71- Staff 
Recommendation 
No. 10  

For significant maintenance 
projects and studies that could 
result in significant capital 
investments to facilitate future 
use of the resource, Staff 
recommends the Company 
consider including these 
projects in future Action Plans. 

The Company has considered including such projects in 
future Action Plans.  

 

Order No. 19-073, 
LC 71- Staff 
Recommendation 
No. 11  

For any state that continues 
not to have a carbon policy by 
the next IRP, include an 
additional carbon price path in 
the stochastic analysis that is 
near or equal to zero. 

NA. Washington and Oregon established carbon policies of 
which NW Natural plans to comply.  

1, 2  

Order No. 19-073, 
LC 71- Staff 

Based on evidence made 
available by NWN since Staff's 
final comments, Staff 

NA. See Update on Action Items in Section A.4.1   
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Recommendation 
No. 12 

recommends 
acknowledgement of the 
following distribution projects: 
- The Hood River project; - The 
South Oregon City project; - 
The Kuebler project; - The 
Sandy Feeder project; and the - 
Happy Valley project. 

Order No. 19-073, 
LC 71- Staff 
Recommendation 
No. 13 

NW Natural should continue to 
monitor the area of concern in 
North Eugene and report back 
in a future IRP or IRP update if 
there is a violation of 
distribution system planning 
standards. 

NW Natural continues to monitor the North Eugene system with 
an Electronic Portable Pressure Recorder (EPPR) and has not 
recorded any pressure violations. Additionally, NW Natural 
created a Eugene Model utilizing CMM customer data forecasts. 
The Eugene model does not exhibit the low pressures that were 
found in legacy models and the CMM pressure forecasts 
resemble the data that has been capture in the field via EPPR. If a 
violation of DSP standards is found, the Company will report back 
in a future IRP or IRP update.  

 

Order No. 19-073, 
LC 71- Staff 
Recommendation 
No. 14 

Staff recommends that NW 
Natural Re-file Appendix H to 
address the concerns identified 
by Staff in Final Comments and 
further elaborated in the Staff 
Report. 

NW Natural refiled Appendix H with the Commission on 
January 10, 2020, in docket No. LC 71.  

 

Order No. 19-073, 
LC 71- Staff 
Recommendation 
No. 15 

(a) As part of an RNG 
investigation, Staff 
recommends NWN provide 
modeling inputs, outputs, and 
other relevant workpapers to 
parties in the investigation 
docket at least 30 days before 
signing any RNG contract or 
initiating any RNG project. (b) 

Docket no. UM 2030 was started in 2019 and completed 
October 2020. The RNG evaluation methodology was 
amended and approved and is now being used to evaluate 
RNG resources. 
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Staff recommends 
acknowledging a revised action 
item for RNG: "NW Natural will 
participate in an investigation 
into the use of the Company's 
proposed methodology to 
evaluate renewable natural gas 
(RNG) cost-effectiveness. Until 
the investigation is complete, 
NW Natural will procure RNG 
deemed cost-effective through 
the methodology in revised 
Appendix H, up to a 4.5 million 
therm annual limit on total 
delivery, for up to ten years (up 
to 45 million therms in total). 
The investigation will review 
the appropriate process for 
procuring cost-effective RNG 
resources that do not align with 
the timeline of 
acknowledgement in an IRP as 
well as review the 4.5 million 
therm annual limit on cost-
effective RNG procurement. lf 
NW Natural seeks to procure 
additional cost-effective RNG 
before the conclusion of the 
investigation, it will seek 
acknowledgment in an IRP 
update. If the investigation 
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results in the 4.5 million therm 
annual limit being adjusted or 
eliminated, or in other changes, 
the Commission may direct NW 
Natural to file an update to 
reflect its findings." 

Order No. 21-013, 
LC 71  

Grant an exemption for 
Northwest Natural Gas 
Company from OAR 860-027-
0400(3) allowing a 16 month 
extension (July 29, 2022) to the 
Company's March 2021 IRP 
Filing deadline. And, direct NW 
Natural to launch its 2022 IRP 
Technical Working Group 
meetings upon DEQ's filing of 
draft CPP rules so as to begin 
the IRP stakeholder input 
process on this element and 
explore any associated work. 

NW Natural began its 2022 IRP process, after DEQ’s filing of 
draft CPP rules, with two supplemental Technical Working 
Groups, Load Considerations held on September 29, 2021, 
and Emissions Considerations held on December 9, 2021. A 
central focus of these TWGs was CPP draft rule implications 
on the IRP and associated work.  

10 

Order No. 21-274, 
LC 71 
Recommendation 
No. 1 

In response to Staff's question 
regarding hydrogen, NWN 
reports that the uprated 
pipeline will be able to 
accommodate hydrogen-
blended gas without fears of 
hydrogen leakage. NWN will 
provide a detailed write up 
regarding hydrogen blending in 
its 2022 IRP. 

NW Natural discusses hydrogen blending in Chapter 8.  8  
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Order No. 21-274, 
LC 71 
Recommendation 
No. 2 

Staff finds that a stakeholder 
process to discuss resiliency in 
Oregon's natural gas supply 
could lead to valuable 
information, including an 
agreed-upon definition of 
resiliency and any appropriate 
credit for the resiliency value of 
local RNG projects capable of 
providing supply during a 
pipeline outage. Staff will 
consider whether to facilitate 
the beginning of such a process 
at an appropriate time. 
Additionally, Staff expects that 
NWN will engage Staff and 
stakeholders on discussions of 
this issue as part of the 
development process of the 
next IRP.  

NW Natural discussed the issue of resiliency with Staff and 
stakeholder during its IRP development process. NW 
Natural is supportive of the OPUC beginning a process to 
investigate regional resource adequacy across the natural 
gas and electric systems, but not as a part of any single 
utility's IRP.  

6, 10 

Order No. 21-274, 
LC 71 
Recommendation 
No. 3 

Staff suggests that the 
Company take steps to address 
this Staff Recommendation 
before the next IRP is filed. A 
stakeholder workshop in 
Docket No. LC 71 to discuss the 
Company's monthly factors and 
end use categories would be 
adequate. 

NW Natural held a workshop on avoided costs on October 
8, 2021.  

 

Order No. 21-274, 
LC 71 

Acknowledge in part and 
decline to acknowledge in part 

NW Natural participated in stakeholder workshops held in 
docket UM 1893 and hosted a workshop on October 8, 
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Recommendation 
No. 4 

NW Natural's third update to 
its 2018 Integrated Resource 
Plan. Decline to acknowledge 
NWN's  distribution capacity 
and risk reduction avoided 
costs for purposes of its use in 
NWN's next avoided cost filing, 
and direct NW Natural to 
include the updated avoided 
cost data in its next avoided 
cost filing, with a supporting 
explanation for use of the data. 

2021, with Staff, members from the Northwest Power and 
Conservation Council and additional stakeholders to review 
the methodology and values for the distribution capacity 
and risk reduction avoided costs filed in the 2018 IRP 
Update #3.  
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A.2 NW Natural's 2022 IRP - Washington Compliance 

NW Natural's 2022 IRP - Washington Compliance 

Rule Requirement Plan Citation 
WAC 480-90-
238(4) 

Work plan filed no later than 12 months 
before next IRP due date. 

NW Natural filed its original work plan on August 23, 2019. The 
Company filed three revisions to the work plan on August 23, 
2019, March 3, 2020, and February 11, 2021.  

WAC 480-90-
238(4) 

Work plan outlines content of IRP. The work plan filed on March 3, 2020, outlined the content of 
the 2022 IRP.  

WAC 480-90-
238(4) 

Work plan outlines method for assessing 
potential resources (see LRC analysis 
below). 

The work plan file on February 11, 2021, outlines the 
methodology used in developing the 2022 IRP. NW Natural 
developed and integrated demand forecasts, weather patterns, 
natural gas price forecasts, and demand- and supply-side 
resources into gas supply and planning optimization software. 
The modeling results guided NW Natural toward the lowest 
reasonable cost resource portfolio.  

WAC 480-90-
238(5) 

Work plan outlines timing and extent of 
public participation.  

The work plan filed on February 11, 2021, states three 
supplemental working group meetings and six technical working 
group meetings, beginning on May 5, 2021, with the final 
technical working group meeting scheduled for April 14, 2022. 
Due to delays in various rulemakings in Oregon and Washington, 
NW Natural worked with Staff and stakeholders to adjust the 
timing of its technical working groups in order to align with such 
impactful processes and policies. Supplemental technical 
working groups began June 1, 2021, with the final technical 
working group held on August 23, 2022. All IRP related 
workshops were announced via the NW Natural website with 
schedule updates provided through the technical working 
groups, distribution list announcements, and website updates. 
Lastly, customers were notified of this IRP's process through a 
May 2022 bill insert, a facsimile of which is included in 0. This bill 
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insert welcomed public comments and invited customers to a 
public meeting, which occurred on July 18, 2022. 

WAC 480-90-
238(4) 

Integrated resource plan submitted within 
two years of previous plan. 

NW Natural filed its 2018 IRP on August 24, 2018. See Docket No. 
UG-170911. NW Natural was granted an exemption from WAC 
80-90-238(4) on February 6, 2020. See Docket No. UG-190711, 
Order 01. This exemption was extended through Order 03, in 
Docket No. UG-190711.  

WAC 480-90-
238(5) 

Commission issues notice of public 
hearing after company files plan for 
review. 

Pending. 

WAC 480-90-
238(5) 

Commission holds public hearing. Pending. 

WAC 480-90-
238(2)(a) 

Plan describes mix of natural gas supply. Chapter Six outlines currently held and available supply-side 
resource options including existing and proposed interstate 
pipeline capacity from multiple providers, NW Natural’s Mist 
underground storage, offtakes, imported LNG, and satellite LNG 
facilities. NW Natural has also provided a commentary of 
renewable supply-side options such as RNG and Hydrogen 
blending.  

WAC 480-90-
238(2)(a) 

Plan describes conservation supply. Chapter Five documents how NW Natural determined the 
achievable potential of demand-side management (DSM) within 
its service territory through 2050. Chapter Four presents Avoided 
Costs. 
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WAC 480-90-
238(2)(a) 

Plan addresses supply in terms of current 
and future needs of utility and ratepayers. 

NW Natural analyzed current demand and examined uncertainty 
regarding future demand (peak, swing, and baseload) by using 
deterministic load forecasts. NW Natural develops a range of 
customer needs through scenarios and stochastic simulation, 
through a risk analysis to inform its action plan until the next IRP.  
The Company analyzed weather uncertainty, gas price 
uncertainty, cost of compliance uncertainty, load, and resource-
costs uncertainty in its stochastic analysis. Finally, NW Natural 
discusses the impacts of complying with recently passed GHG 
emissions regulation and the uncertainty associated with the 
levels of the cost of compliance and potential emissions 
reduction alternatives. 

WAC 480-90-
238(2)(a) &(b) 

Plan uses lowest reasonable cost (LRC) 
analysis to select mix of resources. 

NW Natural considered the strictly economic data assessed by 
the PLEXOS® model; the likely availability of certain resources 
such as imported or satellite LNG; scenario analysis of demand 
and gas prices; and the results of an extensive risk analysis to 
various factors to ensure consideration of resource uncertainties 
and costs of risks when developing the plan. After considering all 
these factors, the Company selected a near-term preferred 
portfolio given the various futures and identified resources 
consistent with that portfolio for that specific future acquisition. 

WAC 480-90-
238(2)(b) 

LRC analysis considers resource costs. Chapter Seven identifies the costs of supply-side resource 
portfolios for each of multiple possible futures. A fundamental 
task associated with this is the estimation of the revenue 
requirements associated with discrete supply-side resources, 
including commodity prices. Chapter Seven discusses the results 
of the stochastic risk analysis and tests the robustness of the 
expected resource choice over a wide slate of future 
environments that represent uncertainty of natural gas prices, 
weather, policy, and resource costs.  
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WAC 480-90-
238(2)(b) 

LRC analysis considers market-volatility 
risks. 

NW Natural developed several different risk analyses through a 
range of scenarios and stochastic simulation to examine risks 
associated with uncertainty regarding natural gas prices and 
price volatility, as well as availability of renewable natural gas 
and other compliance resources. These sensitivities evaluated 
higher levels of avoided costs, different natural gas price paths 
over the planning horizon, and the effects of alternative futures 
involving LNG exports on natural gas prices. NW Natural used the 
results of these sensitivities to inform its resource acquisition 
plan. 

WAC 480-90-
238(2)(b) 

LRC analysis considers demand side 
uncertainties. 

Chapters Four, Five, and Seven discuss DSM's effect on the 
supply-side resource mix. Chapter Eight discusses demand-side 
resources within the context of Distribution System Planning.  

WAC 480-90-
238(2)(b) 

LRC analysis considers resource effect on 
system operation. 

Chapter Seven discusses the multiple scenarios studied in this 
plan.  

WAC 480-90-
238(2)(b) 

LRC analysis considers risks imposed on 
ratepayers. 

The primary goal of this IRP is the selection of a portfolio of 
resources which comply with state and federal environmental 
regulations and have the best combination of expected costs and 
risks over the planning horizon. In this IRP, the portfolio selected 
depends upon the prospective development of a number of 
renewable natural gas projects. The analysis considers all costs 
that could reasonably be included in rates over the long-term, 
which extends beyond the planning horizon and the life of the 
resource. NW Natural performed a risk analysis including both a 
stochastic analysis and a wide range of sensitivities to evaluate 
the impact of risk and uncertainty.  
 
The Company analyzed weather uncertainty, gas price 
uncertainty, cost of compliance uncertainty, load, and resource-
costs uncertainty in its stochastic analysis. Finally, NW Natural 
discusses the impacts of complying with recently passed GHG 
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emissions regulation and the uncertainty associated with the 
levels of the cost of compliance and potential emissions 
reduction alternatives. Chapter Seven contains the discussion of 
the Company’s risk analysis, assumptions, and results.   

WAC 480-90-
238(2)(b) 

LRC analysis considers public policies 
regarding resource preference adopted by 
Washington state or federal government. 

NW Natural discusses new and developing state and federal 
policies in Chapter Two. NW Natural explicitly incorporates 
expected regulatory compliance costs in its analyses. Due to the 
degree of uncertainty of loads, policy, costs, and resources, for 
this IRP rather than developing a base case, NW Natural uses the 
range of cases, stochastic simulation, and risk analysis to inform 
its action plan until the next IRP. 
 
This IRP includes compliance plans to meet Washington’s Climate 
Commitment Act and other policies that promote GHG emissions 
reductions. The Company's underlying gas price forecast 
provided by an outside consultant includes the cost of 
compliance with most known environmental regulations. The 
Company includes an emissions forecast associated with the 
considered resource portfolios, and explicitly models the 
outcomes of disparate policy futures including deep 
decarbonization of the natural gas system and an outright 
moratorium on new natural gas customer growth. Chapter Seven 
describes alternative resource mix scenarios and forward-looking 
sensitivities involving commodity availability, commodity cost, 
transportation cost, and/or load forecast inputs evaluated in the 
IRP. The Company also included expected GHG policy compliance 
costs in its price forecasts and analyzed sensitivities related to 
compliance costs. Further, NW Natural factored compliance 
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costs explicitly into the determination of the Company’s avoided 
cost, which in turn factored into the identification of cost-
effective demand-side resources and on-system resources such 
as renewable natural gas. 

WAC 480-90-
238(2)(b) 

LRC analysis considers cost of risks 
associated with environmental effects 
including emissions of carbon dioxide. 

As stated above, NW Natural explicitly incorporates expected 
regulatory compliance costs in its analyses. The Company's 
underlying gas price forecast provided by an outside consultant 
includes the cost of compliance with most known environmental 
regulations. The Company includes an emissions forecast 
associated with the considered resource portfolios, and explicitly 
models the outcomes of disparate policy futures including deep 
decarbonization of the natural gas system and an outright 
moratorium on new natural gas customer growth. Chapter Seven 
describes alternative resource mix scenarios and forward-looking 
sensitivities involving commodity availability, commodity cost, 
transportation cost, and/or load forecast inputs evaluated in the 
IRP. The Company also included expected GHG policy compliance 
costs in its price forecasts and analyzed sensitivities related to 
compliance costs. 

WAC 480-90-
238(2)(b) 

LRC analysis considers need for security of 
supply. 

Chapter Six and Appendix E discuss supply and common gas 
purchasing practices, respectively. The primary objective of the 
Gas Acquisition Plan (GAP) is to ensure gas supplies are sufficient 
to meet firm customer demand. To meet this objective, NW 
Natural’s primary goal is reliability, followed by lowest 
reasonable cost, rate stability, and cost recovery all while 
reducing the carbon content of the energy we deliver.  

WAC 480-90-
238(2)(c)  

Plan defines conservation as any 
reduction in natural gas consumption that 
results from increases in the efficiency of 
energy use or distribution. 

The Plan defines energy reductions from DSM programs in the 
Company's service territory as the reduction of gas consumption 
resulting from the installation of a cost-effective conservation 
measure. 
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WAC 480-90-
238(3)(a) 

Plan includes a range of forecasts of 
future demand. 

This Plan evaluates a range of forecasts including high and low 
customer growth. The Company explicitly models the outcomes 
of disparate policy futures including deep decarbonization of the 
natural gas system and an outright moratorium on new natural 
gas customer growth. 

WAC 480-90-
238(3)(a) 

Plan develops forecasts using methods 
that examine the effect of economic 
forces on the consumption of natural gas. 

NW Natural analyzed a range of alternative resource portfolios 
through risk analysis that accounts for high and low customer 
growth and a range of load forecasts through scenario and 
simulation work.   

WAC 480-90-
238(3)(a) 

Plan develops forecasts using methods 
that address changes in the number, type 
and efficiency of natural gas end-uses. 

NW Natural analyzed a range of alternative resource portfolios 
through risk analysis that accounts for high and low customer 
growth and a range of load forecasts through scenario and 
simulation work. The range of loads may be thought of as 
resulting from changes in the number, type, and efficiency of 
natural gas end uses. Additionally, in its risk analysis, the plan 
evaluates the impact from various avoided costs as well as new 
gas end-use technologies. 

WAC 480-90-
238(3)(b) 

Plan includes an assessment of 
commercially available conservation, 
including load management. 

Chapter Five provides a discussion of conservation and demand-
side resources. With respect to demand-side load management, 
NW Natural foresees continuing to shave peak load 
requirements when and where necessary by curtailing 
interruptible customers and is exploring other avenues of DSM.  

WAC 480-90-
238(3)(b) 

Plan includes an assessment of currently 
employed and new policies and programs 
needed to obtain the conservation 
improvements. 

Chapter Five details how NW Natural delivers energy efficiency 
programs that offer customers incentives for implementing cost 
effective demand-side management measures. Additionally, NW 
Natural, in partnership with Energy Trust of Oregon, has been 
testing an Accelerated/Enhanced Geographically Targeted DSM 
pilot since September 2019 (i.e., GeoTEE). New to this IRP, AEG 
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evaluated the DSM potential for transportation customers and a 
summary of the analysis is provided in Chapter Five.  

WAC 480-90-
238(3)(c) 

Plan includes an assessment of 
conventional and commercially available 
nonconventional gas supplies. 

NW Natural determined the best resource mix by studying 
supply-side options currently used, such as pipeline 
transportation contracts and gas supply and renewable natural 
gas contracts; as well as alternative options such as additional 
capacity or infrastructure enhancements. The Company also 
considered future developments such as pipeline enhancements, 
renewable natural gas projects, power-to-gas (a suite of 
technologies that use electrolysis in an electrolyzer to separate 
water molecules into oxygen and hydrogen), and other 
compliance resources. Chapter Six discusses the various supply-
side and compliance resource options and their costs. 

WAC 480-90-
238(3)(d) 

Plan includes an assessment of 
opportunities for using company-owned 
or contracted storage. 

NW Natural assessed its Mist underground storage, Jackson 
Prairie underground storage, imported LNG, as well as satellite 
LNG facilities located at various locations within the Company’s 
service territory as resource options. 

WAC 480-90-
238(3)(e) 

Plan includes an assessment of pipeline 
transmission capability and reliability and 
opportunities for additional pipeline 
transmission resources. 

Chapter Six discusses NW Natural's assessment of pipeline 
capability, reliability, and additional pipeline resources.  

WAC 480-90-
238(3)(f) 

Plan includes a comparative evaluation of 
the cost of natural gas purchasing 
strategies, storage options, delivery 
resources, and improvements in 
conservation using a consistent method to 
calculate cost-effectiveness. 

NW Natural determined the best resource mix by studying 
supply-side options currently used such as pipeline 
transportation contracts, and gas supply and renewable natural 
gas contracts; as well as alternative options such as additional 
capacity or infrastructure enhancements. The Company also 
considered future developments such as pipeline enhancements, 
renewable natural gas projects, power-to-gas (a suite of 
technologies that use electrolysis in an electrolyzer to separate 
water molecules into oxygen and hydrogen), and other 
compliance resources. Chapter Six discusses the various supply-
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side and compliance resource options and their costs. NW 
Natural compiled demand-side resource options with assistance 
from the ETO as well as AEG, and these options are identified in 
Chapter Five. Further, Chapter Two discusses various efficient 
end use equipment.   
 
Utilizing PLEXOS®, the Company determined the least cost 
resource mix through linear programing optimization as well as 
performed various sensitivities in its risk analysis, which is 
discussed in Chapter Seven. 

WAC 480-90-
238(3)(g) 

Plan includes at least a 10-year long-range 
planning horizon. 

The long-range plans NW Natural discusses in this IRP span more 
than a 10-year planning horizon, with plans out to 2050. 

WAC 480-90-
238(3)(g) 

Demand forecasts and resource 
evaluations are integrated into the long-
range plan for resource acquisition. 

This IRP integrates demand forecasts with the cost, risk, and 
capabilities of alternative resource portfolios into a long-term 
plan for resource acquisition. 

WAC 480-90-
238(3)(h) 

Plan includes a two-year action plan that 
implements the long-range plan. 

The Action Plan in this IRP details NW Natural's actions related to 
supply-side, compliance, and demand-side resource acquisition 
over the next two to four years of the planning horizon.  

WAC 480-90-
238(3)(i) 

Plan includes a progress report on the 
implementation of the previously filed 
plan. 

Chapters Five, Six, and Eight discuss progress on both the 
demand- and supply-side activities since the last previously filed 
plan. Appendix A, Section A.4 discusses progress on Action Items 
and other key updates since the last previously filed plan.  

WAC 480-90-
238(5) 

Plan includes description of consultation 
with commission staff. (Description not 
required). 

WUTC Commission Staff was a party to the Technical Working 
Groups. NW Natural documents public participation in Chapter 
Ten and Appendix H. 

WAC 480-90-
238(5) 

Plan includes a description of completion 
of work plan. (Description not required) 

The Multi-Year Action Plan in Chapter One and the Technical 
Working Groups outlined in Chapter Ten serve to document NW 
Natural's successful completion of the work plan. 

2018 IRP 
Acknowledgement 
Letter and 

The Company should pursue all 
conservation measures made cost 

NW Natural is pursuing all conservation measures considered to 
be cost effective.  
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Attachment, 
Docket UG-
170911, 
Recommendation 
No. 1  

effective by the projected rise in the 
Company’s avoided cost. 

2018 IRP 
Acknowledgement 
Letter and 
Attachment, 
Docket UG-
170911, 
Recommendation 
No. 2 

The Company must continuously monitor 
the usage pattern of the interstate 
pipeline to determine whether the 
assumptions in the Plan continue to hold 
true. 

The Company continuously monitors the usage pattern of the 
interstate pipeline and routinely reevaluates assumptions in the 
plan. Interstate pipelines are discussed in Chapter 6 and 
Appendix E.  

2018 IRP 
Acknowledgement 
Letter and 
Attachment, 
Docket UG-
170911, 
Recommendation 
No. 3 

The Company should monitor the 
conditions that affect the zonal 
configuration of NW Pipeline’s system. 

The Company collaborates with NW Pipeline to ensure that 
assumptions around gas deliveries from Williams are valid and 
gas deliveries are able to reach citygates as modeled in this IRP.   

2018 IRP 
Acknowledgement 
Letter and 
Attachment, 
Docket UG-
170911, 
Recommendation 
No. 4 

[Capacity Planning Standard] We 
encourage the Company to pursue 
refinements and verification of this 
methodology in future IRP cycles, 
including further analysis of how many 
years of historical data is appropriate to 
use in its modeling. 

On September 21, 2021, NW Natural held a supplemental 
Technical Working Group on the topic of Planning Standard 
during which the Company discussed its method of 
implementing probabilistic methodology for the capacity 
planning standard and peak hour standard for distribution 
system planning. 
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2018 IRP 
Acknowledgement 
Letter and 
Attachment, 
Docket UG-
170911, 
Recommendation 
No. 5 

NW Natural should include a sensitivity 
that does not include a price on carbon for 
comparison of both emissions and price. 

Washington and Oregon established carbon policies of which 
NW Natural plans to comply. 
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A.3 Update on Action Items from the 2018 IRP Update #3  

Action Description  Update on Action Item  

Complete North Coast Uprate Reinforcement 
Project 

The project began in early 2022 for planning, 
design and assessing permit requirements. It is 
anticipated construction will be performed in 
multiple phases beginning in late 2022 or early 
2023. Project planned for completion by October 
31, 2024. 

Complete Replacement of the Cold Box at NW 
Natural Newport LNG facility 

This project is in the initiation phase and will 
schedule information will remain preliminary until 
an EPC contractor is selected and begins 
work.  The preliminary schedule estimates design 
will continue through late 2023.  Procurement 
would begin for long-lead items in mid-2023 with 
construction following in the second half of 
2024.  The project is anticipated to be complete 
and placed into service in Fall 2025. 
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A.4 Updates from the 2018 IRP  
A.4.1 Updates on the 2018 Action Plan  

Joint Multiyear Action Plan 
Supply Resource Investments  Update On Action Item  
1) Recall 10,000 Dth/day of Mist storage capacity for the 2020-21 gas 
year. Recall 35,000 Dth/day of Mist storage capacity for the 2021-22 
gas year.  

Updated load projections resulted in no Mist Recall being 
required for the 2020-21 gas year. Lower cost Citygate 
deliveries of 5,000Dth/Day were deployed for the 2021-22 gas 
year 

2) NW Natural will participate in an investigation into the use of the 
Company's proposed methodology to evaluate renewable natural gas 
(RNG) cost-effectiveness. Until the investigation is complete, NW 
Natural will procure RNG deemed cost-effective through the 
methodology in revised Appendix H, up to a 4.5 million therm annual 
limit on total delivery, for up to ten years (up to 45 million therms in 
total). The investigation will review the appropriate process for 
procuring cost-effective RNG resources that do not align with the 
timeline of acknowledgement in an IRP as well as review the 4.5 
million therm annual limit on cost-effective RNG procurement. If NW 
Natural seeks to procure additional cost-effective RNG before the 
conclusion of the investigation, it will seek acknowledgment in an IRP 
update. If the investigation results in the 4.5 million therm annual limit 
being adjusted or eliminated, or in other changes, the Commission may 
direct NW Natural to file an update to reflect its findings. 

Docket no. UM 2030 was started in 2019 and completed 
October 2020. The RNG evaluation methodology was amended 
and approved and is now being used to evaluate RNG 
resources. 

Oregon-Only Action Plan 
Distribution System Planning Projects Update On Action Item 
3) Proceed with the Hood River Reinforcement project to be in service 
for the 2019 heating season and at a preliminary estimated cost 
ranging from $3.5 million to $7 million. 

Construction started and the project was placed into service in 
September 2020 and included in rates. 
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4) Proceed with the Happy Valley Reinforcement project to be in 
service for the 2019 heating season and at a preliminary estimated 
cost ranging from $3 million to $5 million. 

Construction started and the project was placed into service in 
March, 2020 and included in rates. 

5) Proceed with the Sandy Feeder Reinforcement project to be in 
service for the 2020 heating season and at a preliminary estimated 
cost ranging from $15 million to $21 million. 

Construction started and the project was placed into service in 
October, 2020 and included in rates. 

6) Proceed with the South Oregon City Reinforcement project to be in 
service for the 2020 heating season and at a preliminary estimated 
cost ranging from $4 million to $6 million. 

Construction started and the project was placed into service in 
April, 2020 and included in rates. 

7) Proceed with the Kuebler Road Reinforcement project to be in 
service for either the 2020 or 2021 heating season and at a preliminary 
estimated cost ranging from $14 million to $20 million. 

Construction for the project began in June, 2022 and is 
approximately 75% complete. The project is expected to be 
placed into service in October 2022. 

Demand-side Resources Update On Action Item 
9) Working through Energy Trust, NW Natural will acquire therm 
savings of 5.2 million therms in 2019 and 5.4 million therms in 2020, or 
the amount identified and approved by the Energy Trust board. 

Energy Trust acquired 97% of the 2019 goal on behalf of NW 
Natural customers. Energy Trust acquired 114% of the 2020 
goal on behalf of NW Natural customers.  

Washington-Only Action Item 
10) Working through Energy Trust, NW Natural will acquire therm 
savings of 368,000 therms in 2019 and 375,000 therms in 2020, or the 
amount identified and approved by the Energy Trust board. 

Energy Trust acquired 101% of the 2019 goal on behalf of NW 
Natural customers. Energy trust acquired 94% of the 2020 goal 
on behalf of NW Natural customers. 
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B.1 Customer Count Forecast Technical Details 
Oregon’s Office of Economic Analysis (OEA) was the data source of the exogenous variables used in the 
four econometric customer forecasting models as specified in Equations from (1) to (4) in the 2022 IRP. 
As OEA forecasts U.S. housing starts and Oregon’s nonfarm employment 10 years ahead, NW Natural 
used Population Research Center (PRC) at Portland State University (PSU)’s long-term forecast of 
Oregon’s population to project U.S. housing starts1 and Oregon’s nonfarm employment beyond 2030, 
respectively. 
 
Residential:  
 ∆𝑂𝑂𝑂𝑂 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑐𝑐𝑟𝑟𝑐𝑐𝑐𝑐𝑡𝑡 = 𝛼𝛼 + 𝑏𝑏1 (∆𝑂𝑂𝑂𝑂 𝑠𝑠𝑡𝑡𝑠𝑠𝑠𝑠𝑡𝑡𝑠𝑠𝑡𝑡+∆𝑂𝑂𝑂𝑂 𝑠𝑠𝑡𝑡𝑠𝑠𝑠𝑠𝑡𝑡𝑠𝑠𝑡𝑡−1)

2
                                           (1) 

 ∆𝑊𝑊𝑊𝑊 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑐𝑐𝑟𝑟𝑐𝑐𝑐𝑐𝑡𝑡 = 𝛼𝛼 + 𝑏𝑏1 (∆ln (𝑈𝑈𝑈𝑈 𝑠𝑠𝑡𝑡𝑠𝑠𝑠𝑠𝑡𝑡𝑠𝑠𝑡𝑡)+∆ln (𝑈𝑈𝑈𝑈 𝑠𝑠𝑡𝑡𝑠𝑠𝑠𝑠𝑡𝑡𝑠𝑠𝑡𝑡−1))
2

   (2) 
Commercial: 
 ∆𝑂𝑂𝑂𝑂 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑐𝑐𝑟𝑟𝑐𝑐𝑐𝑐𝑡𝑡 = 𝛼𝛼 + 𝑏𝑏1 (∆ln (𝑂𝑂𝑂𝑂 𝑝𝑝𝑝𝑝𝑝𝑝𝑡𝑡)+∆ln (𝑂𝑂𝑂𝑂 𝑝𝑝𝑝𝑝𝑝𝑝𝑡𝑡−1)+∆ln (𝑂𝑂𝑂𝑂 𝑝𝑝𝑝𝑝𝑝𝑝𝑡𝑡−2))

3
   (3) 

 ∆𝑊𝑊𝑊𝑊 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑐𝑐𝑟𝑟𝑐𝑐𝑐𝑐𝑡𝑡 = 𝛼𝛼 + 𝑏𝑏1 (∆ln (𝑂𝑂𝑂𝑂 𝑒𝑒𝑒𝑒𝑝𝑝𝑡𝑡)+∆ln (𝑂𝑂𝑂𝑂 𝑒𝑒𝑒𝑒𝑝𝑝𝑡𝑡−1)+∆ln (𝑂𝑂𝑂𝑂 𝑒𝑒𝑒𝑒𝑝𝑝𝑡𝑡−2))
3

  (4) 
 
 
The dependent and independent variables used in the equations are defined in Table B.1 while the 
estimated parameters of the equations are reported in Table B.2. 

 
 

 
1 NW Natural projected U.S. housing starts by first using PRC at PSU’s forecast of Oregon’s population and the 1991–2021 average historical relationship 
between the annual average rates of growth of U.S. and Oregon’s population to project U.S. population beyond 2027. The Company then used the average 
annual rate of change in projected U.S. population growth to project U.S. housing starts. 
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Table B.1: Dependent and Independent Variables used in Equations (1) – (4) 

 

 
Table B.2: Parameter Estimates for Equations (1) – (4) 

 
 
B.1.1 Allocations 
As shown in Table 3.2 Customer Count Series, for purposes of planning associated with the 2022 IRP, 
NW Natural has 10 load centers: eight in Oregon and two in Washington. The analysis of alternative 
approaches to forecasting customers described above results in four customer forecasts, each at the 
state-level: Oregon residential, Oregon commercial, Washington residential, and Washington 
commercial. As NW Natural has a need to forecast customers not only at the system or state-levels, 
but also at a more granular distribution level, the Company uses allocation methods to transform the 

Equation Dependent Variable Independent variable

(1)   OR Residential
OR Residential Customer 

Growth
Change in housing stock (OR 

housing Starts)

(2)   WA Residential
WA Residential Customer 

Growth
Change in housing stock (US 

housing Starts)

(3)   OR Commercial
OR Commercial Customer 

Growth
Population growth (OR 

population)

(4)   WA Commercial
WA Commercial Customer 

Growth
Local economic activity (Total 

employment growth in OR)

Equation # α β1

1- OR Residential -158 405**

2- WA Residential 37 1768**

3- OR Commercial 29 64625*

4- WA Commercial 158** 1.3*

† Note that significance levels are indicated by asterisks: *p<0.1, **p<0.05, and ***p<0.01.
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four state-level forecasts into load center forecasts. Additionally, the customer forecasts at the state-
level are for year-end and peak load forecasts require monthly forecasts of customers and NW Natural 
uses allocation methods to transform year-end customer values into monthly values. Methods used for 
allocations are described below. 
 
Allocation to Months 
Figure B.1 shows the estimated monthly share of calendar year-over-year change in customers 
represented by each calendar month. Note that monthly share values for Oregon and Washington 
residential customers and for Washington commercial customers are similar, while those for Oregon 
Commercial are more extreme. 
 

Figure B.1: Monthly Shares of Calendar Year-over-Year Change in Customers 

 
 
Allocation to Load Centers 
NW Natural allocates month-over-month changes from state-level by month to load center by month 
on the basis of the contribution of each load center within the state to the increase in state-level 
customers over the September 2008 through December 2019 timeframe. These allocations are made 
separately for each of the four customer forecasts; i.e., Oregon residential, Oregon commercial, 
Washington residential, and Washington commercial. 
 
Table B.3 shows the average annual rates of customer change by load center and state for residential 
customers and commercial customers over the 2022-2050 planning horizon. Note that NW Natural has 
provided service to Coos Bay for only two decades and there may be a relatively greater potential for 
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customer change through conversions from other fuels in this load center than in other parts of the 
Company’s service area. 
 

Table B.3: Average Annual Customer Reference Case Change Rates – 2022-2050 

 
 
 
Allocation to Components of Customer Change 
NW Natural models separate usage profiles for existing customers, new construction customer 
additions, and conversion customer additions. Customer losses are accounted for by a declining 
existing customer count through time.  
 
NW Natural used the “components” forecasts at state-level and projected customer loss rates based 
on the SME forecast for 2021-2024 and the new construction rate forecast for 2025 forward to allocate 
month-end customer levels at the load center level to these components. This was done by state and 
separately for residential and commercial customers. As the SME panel forecast includes the 
component detail, these allocations are for 2025 and subsequent years. 
 
 
 

Residential Commercial

0.70% 0.60%

1.20% 0.40%

4.70% 4.20%

1.50% 0.80%

1.20% 0.90%

1.00% -0.10%

1.00% 0.80%

1.00% 1.10%

1.00% 0.80%

1.70% 0.30%

2.60% 1.90%

2.60% 1.80%

Columbia River Gorge – WA

Vancouver

Total Washington

Eugene

Lincoln City

Portland

Salem

Total Oregon

WASHINGTON

Load Center

OREGON

Albany

Astoria

Coos Bay

Columbia River Gorge – OR
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B.2 Climate Change Adjusted Weather Forecasts Technical Details 
Incorporating data from five different climate models from the Intergovernmental Panel on Climate 
Change (IPCC), NW Natural has developed a climate change adjusted weather forecast out until 2050. 
We have selected several representative load centers for the NW Natural service territory, as seen in 
table. 
 

Table B.4: Climate Change Adjusted Cumulative Annual HDD (base 58°F) Forecasts by Location 

 

Year Albany Astoria Coos Bay Dallas Eugene Lincoln City Portland Salem Vancouver

2022 2488 2574 2039 2797 2551 2407 2077 2443 2528

2023 2403 2444 1892 2752 2452 2237 2030 2337 2483

2024 2494 2611 2014 2815 2542 2411 2091 2455 2579

2025 2302 2440 1884 2502 2337 2245 1897 2228 2343

2026 2421 2515 1973 2719 2477 2324 2044 2374 2501

2027 2681 2801 2296 2988 2726 2630 2303 2632 2729

2028 2397 2501 2027 2639 2439 2355 1974 2323 2437

2029 2372 2500 1978 2686 2421 2336 2046 2338 2464

2030 2405 2513 2002 2671 2448 2332 2033 2360 2472

2031 2624 2789 2259 2952 2663 2595 2254 2581 2698

2032 2542 2678 2167 2832 2587 2502 2135 2500 2618

2033 2252 2396 1856 2501 2309 2218 1872 2203 2297

2034 2465 2563 2129 2703 2551 2455 2049 2401 2473

2035 2207 2242 1780 2442 2316 2088 1814 2150 2243

2036 2181 2324 1762 2412 2236 2135 1831 2127 2234

2037 2266 2326 1828 2559 2333 2175 1903 2207 2321

2038 2047 2146 1585 2304 2097 1980 1691 1987 2106

2039 2075 2130 1577 2292 2097 1952 1703 2020 2129

2040 2280 2356 1849 2572 2339 2154 1912 2220 2350

2041 2361 2483 1944 2566 2395 2326 2004 2275 2415

2042 2246 2388 1791 2512 2273 2211 1879 2180 2302

2043 2223 2226 1666 2446 2233 2061 1795 2131 2254

2044 2210 2264 1733 2483 2249 2110 1841 2123 2273

2045 2119 2263 1660 2453 2156 2075 1809 2047 2210

2046 2187 2341 1737 2453 2193 2159 1861 2126 2297

2047 2174 2273 1753 2522 2232 2112 1866 2137 2298

2048 2281 2328 1807 2528 2300 2151 1899 2188 2316

2049 2277 2365 1883 2490 2317 2262 1903 2217 2331

2050 2239 2319 1748 2482 2284 2115 1852 2210 2312
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B.3 Residential and Small Commercial Use per Customer Model Technical Details 
In the process of modelling resource needs, we calculate the Use Per Customer (UPC). As detailed in 
the IRP, use per customer demand is a function of Temperature (T) as follows: 

𝑈𝑈𝑐𝑐𝑐𝑐 𝑃𝑃𝑐𝑐𝑐𝑐 𝐶𝐶𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 (𝑈𝑈𝑃𝑃𝐶𝐶)  

= 𝑌𝑌1 + 𝑏𝑏1 ∗ (𝑇𝑇)                     𝑖𝑖𝑖𝑖 ∶  𝑇𝑇 ≥ 𝐾𝐾∗  

= 𝑌𝑌2 + 𝑏𝑏2 ∗ (𝑇𝑇)                    𝑖𝑖𝑖𝑖 ∶  𝑇𝑇 < 𝐾𝐾∗ 

 

This formula is used in conjunction with the following table to estimate the UPC for different classes at 
different temperatures experienced by the system. 

Table B.5: UPC Model Coefficients 

 

State Load Center Class Sub-class k0 k1 y1 b1 b2 y2
OR ALB C1 com_exist 55 65 6.669179 -0.06265 -0.55237 34.88348
OR AST C1 com_exist 50 61 3.808998 0 -0.43536 28.33427
OR COOS C1 com_exist 53 63 4.247724 0 -0.75662 49.61732
OR DALO C1 com_exist 55 64 6.312669 -0.04816 -0.51628 33.47306
WA DALW C1 com_exist 55 64 6.312669 -0.04816 -0.51628 33.47306
OR EUG C1 com_exist 52 64 9.264012 -0.08986 -0.66883 41.67186
OR LC C1 com_exist 52 60 5.314521 0 -0.50649 32.63146
OR POR C1 com_exist 50 64 8.348593 -0.07674 -0.69673 43.95235
OR SAL C1 com_exist 54 64 6.269305 -0.05467 -0.66637 41.07671
WA VAN C1 com_exist 50 64 8.754356 -0.08192 -0.64224 40.70289
OR ALB R1 res_exist 52 68 1.233887 -0.01193 -0.14742 9.162369
OR AST R1 res_exist 50 60 2.208741 -0.02694 -0.15716 9.543513
OR COOS R1 res_exist 55 63 0.37091 0 -0.15725 9.658525
OR DALO R1 res_exist 50 64 1.322217 -0.0121 -0.10839 7.129867
WA DALW R1 res_exist 50 64 1.322217 -0.0121 -0.10839 7.129867
OR EUG R1 res_exist 51 67 1.064213 -0.00879 -0.13879 8.674684
OR LC R1 res_exist 53 60 2.737316 -0.03725 -0.15457 9.122087
OR POR R1 res_exist 50 65 1.798423 -0.01901 -0.1616 10.24808
OR SAL R1 res_exist 52 68 1.060155 -0.0087 -0.1594 9.927056
WA VAN R1 res_exist 50 66 1.687177 -0.0162 -0.16209 10.23714
OR C1 com_nc 55 67 4.634968 0 -0.89078 63.75738
OR C1 com_conv 55 67 3.197445 0 -0.59551 40.3124
WA C1 com_nc 50 65 3.737502 0 -0.59568 43.12067
WA C1 com_conv 50 65 3.937895 0 -1.03514 56.96523
OR R1 res_sfnc 50 67 1.874433 -0.02113 -0.12682 8.2212
OR R1 res_mfnc 50 67 0.414328 -0.00475 -0.04175 2.370682
OR R1 res_conv 50 67 0.877146 -0.00973 -0.10727 7.004857
WA R1 res_conv 53 68 0.265548 0 -0.12328 7.740597
WA R1 res_sfnc 53 68 0.25363 0 -0.13705 8.493505
WA R1 res_mfnc 53 68 0.156704 0 -0.04737 2.869121



B Resource Needs  

57 
 

 
B.4 Industrial, Large Commercial and Compressed Natural Gas (CNG) Load Forecast Model 
Technical Details 
Using the below equation, Industrial and Large Commercial load is forecasted for our model. D(log) is 
the first difference logged value. Results from this model are shared in Table B.7. 

𝐼𝐼𝐼𝐼𝐼𝐼𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑖𝑖𝑟𝑟𝐼𝐼 𝐿𝐿𝑐𝑐𝑟𝑟𝐼𝐼 𝐸𝐸𝑐𝑐𝑐𝑐𝑖𝑖𝑐𝑐𝑟𝑟𝑐𝑐𝑖𝑖𝑐𝑐𝐼𝐼 𝐸𝐸𝐸𝐸𝑐𝑐𝑟𝑟𝑐𝑐𝑖𝑖𝑐𝑐𝐼𝐼  

∆𝐿𝐿𝑂𝑂𝐿𝐿(𝑁𝑁𝑊𝑊 𝑁𝑁𝑟𝑟𝑐𝑐𝑐𝑐𝑐𝑐𝑟𝑟𝐼𝐼 𝐼𝐼𝐼𝐼𝐼𝐼𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑖𝑖𝑟𝑟𝐼𝐼 𝐷𝐷𝑐𝑐𝑐𝑐𝑟𝑟𝐼𝐼𝐼𝐼) = 𝛼𝛼 + 𝛽𝛽 ∗ ∆𝐿𝐿𝑂𝑂𝐿𝐿(𝐼𝐼𝐼𝐼𝐼𝐼𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑖𝑖𝑟𝑟𝐼𝐼 𝑃𝑃𝑐𝑐𝑐𝑐𝐼𝐼𝑐𝑐𝑐𝑐𝑐𝑐𝑖𝑖𝑐𝑐𝐼𝐼) 

Table B.6: Industrial Load Forecast Parameters2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
2 Source: OEA. 

Variable Coefficient Standard Error
α -0.016634 0.009474
∆LOG(Industrial Production) 0.703172 0.216706
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B.5 Peak Day Forecast Modelling  
Table B.7: Model Coefficients – Daily System Load 

Driver Units Coefficients Standard Error

Temperature Hourly Average (°F) 15,852.05 6,749.16
Previous Day Temperature Hourly Average (°F) -8,615.11 318.22

+ Temperature Interaction 138.14 6.83
Solar Radiation Daily Sum (watts/m2) -12.72 2.38

+ Temperature Interaction 0.15 0.05
Wind Speed Hourly Average (mph) 5,341.27 662.89

+ Temperature Interaction -44.84 15.43
Snow Depth Daily Measure (inches) -24,821.04 5,350.68

+ Temperature Interaction 636.52 174.26
Customer Count N/A 2.67 0.47

+ Temperature Interaction -0.05 0.01
Friday Indicator N/A -35,274.63 7,015.24

+ Temperature Interaction 576.74 154.4
Saturday Indicator N/A -52,131.89 7,665.59

+ Temperature Interaction 708.4 172.08
Sunday Indicator N/A -44,956.72 6,960.35

+ Temperature Interaction 677.02 156.96
Holiday Indicator N/A -26,295.56 3,353.69
Annual Time Trend Years after 2008 -16,419.67 4,454.15

+ Temperature Interaction 381.99 100.01
Bull Run Creek Temperature Daily Measure (°F) -1,539.93 128.64
COVID-19 Indicator -69,350.23 19140.87

+ Temperature Interaction 1,526.86 429.7813
Constant -504,550.50 299,508.80
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C.1 Levelized Avoided Costs by State and End Use 
 

Table C.1: Avoided Cost Summary by State, Year, and Policy 

 
 

 

 

 

 

 

 

mental Compliance Costs
Oregon Carbon 
Policy Scenarios 

Washington 
Carbon Price: 

Base Case

2022 $0.089 $0.776 $0.469 $0.504 $5.189 $0.149 $5.733 $5.209
2023 $0.089 $0.776 $0.469 $0.504 $4.056 $0.363 $5.786 $5.311
2024 $0.089 $0.776 $0.469 $0.504 $3.149 $0.520 $5.839 $5.412
2025 $0.089 $0.776 $0.469 $0.504 $3.340 $0.605 $5.892 $5.514
2026 $0.089 $0.776 $0.469 $0.504 $3.104 $0.659 $5.946 $5.602
2027 $0.089 $0.776 $0.469 $0.504 $3.105 $0.765 $5.999 $5.691
2028 $0.089 $0.776 $0.469 $0.504 $3.189 $0.727 $6.052 $5.780
2029 $0.089 $0.776 $0.469 $0.504 $3.260 $0.798 $6.105 $5.869
2030 $0.089 $0.776 $0.469 $0.504 $3.234 $0.816 $6.158 $5.957
2031 $0.089 $0.776 $0.469 $0.504 $3.269 $0.810 $6.211 $6.033
2032 $0.089 $0.776 $0.469 $0.504 $3.314 $0.908 $6.264 $6.109
2033 $0.089 $0.776 $0.469 $0.504 $3.375 $0.899 $7.884 $6.185
2034 $0.089 $0.776 $0.469 $0.504 $3.390 $0.967 $7.601 $6.261
2035 $0.089 $0.776 $0.469 $0.504 $3.312 $1.039 $7.308 $6.338
2036 $0.089 $0.776 $0.469 $0.504 $3.330 $1.036 $12.751 $6.439
2037 $0.089 $0.776 $0.469 $0.504 $3.408 $0.953 $12.308 $6.540
2038 $0.089 $0.776 $0.469 $0.504 $3.405 $1.062 $11.874 $6.642
2039 $0.089 $0.776 $0.469 $0.504 $3.411 $1.043 $11.414 $6.743
2040 $0.089 $0.776 $0.469 $0.504 $3.491 $1.106 $10.836 $6.845
2041 $0.089 $0.776 $0.469 $0.504 $3.467 $1.103 $10.350 $6.921
2042 $0.089 $0.776 $0.469 $0.504 $3.604 $1.119 $9.887 $6.997
2043 $0.089 $0.776 $0.469 $0.504 $3.728 $1.120 $9.336 $7.073
2044 $0.089 $0.776 $0.469 $0.504 $3.761 $1.143 $8.871 $7.149
2045 $0.089 $0.776 $0.469 $0.504 $3.836 $1.154 $8.283 $7.225
2046 $0.089 $0.776 $0.469 $0.504 $3.838 $1.264 $7.706 $7.326
2047 $0.089 $0.776 $0.469 $0.504 $3.927 $1.208 $7.262 $7.428
2048 $0.089 $0.776 $0.469 $0.504 $4.019 $1.273 $6.824 $7.529
2049 $0.089 $0.776 $0.469 $0.504 $4.048 $1.248 $6.336 $7.630
2050 $0.089 $0.776 $0.469 $0.504 $4.113 $1.282 $5.832 $7.732

Levelized $0.089 $0.776 $0.469 $0.504 $3.554 $0.862 $7.608 $6.263

Gas and 
Transport 

Costs 
($/Dth)

Hedge Value 
($/Dth)

Year

Real (2021$)

System 
Distribution 

($/Dth/Hour)

Infrastructure Costs Commodity Costs

Supply 
($/Dth/Day)

Washington 
Distribution 

($/Dth/Hour)

Oregon 
Distribution 

($/Dth/Hour)
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Figure C.1: Oregon 30-year Levelized Avoided Costs by End Use 
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Figure C.2: Washington 30-year Levelized Avoided Costs by End Use 
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Table C.2: Avoided Cost by Year and End Use 
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C.2 Avoided Costs by IRP and State 
 

Figure C.3: Oregon Levelized Costs by IRP 
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Figure C.4: Washington Levelized Costs by IRP 
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Figure C.5: Oregon Change in Levelized Costs: 2022 IRP vs 2018 IRP Update 
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Figure C.6: Washington Change in Levelized Costs: 2022 IRP vs 2018 IRP Update 
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C.3 Total Avoided Costs by End Use and Year  
 

Figure C.7: Oregon Total Avoided Costs by End Use and Year 
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Figure C.8: Washington Total Avoided Costs by End Use and Year 
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Figure C.9: Residential Space Heating Avoided Cost Breakdown – Oregon 

 
 

 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

$0

$2

$4

$6

$8

$10

$12

$14

$16

$18

$20

$22

$24

Av
oi

de
d 

Co
st

s (
20

21
$/

Dt
h)

Gas and Transport Costs Greenhouse Gas Compliance Risk Reduction Value

Supply Capacity Distribution Capacity Conservation Adder



C Avoided Costs  

71 
 

 

Figure C.10: Residential Space Heating Avoided Cost Breakdown– Washington 
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Appendix D: Demand-Side Resources  
 



D Demand-Side Resources   

73 
 

D.1 Deployment Summary3 
See following pages 

 

Table D.1: Oregon Deployment Summary 2022-2031 

 

 
3 Provided by the Energy Trust of Oregon  
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Table D.2: Oregon Deployment Summary 2032-2041 
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Table D.3: Oregon Deployment Summary 2041-2050 
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D.2 Measure Levels4 
See following pages 

Table D.4: Oregon 20-Year Cumulative Potential (Commercial) 

 
 

 
4 Provided by the Energy Trust of Oregon 
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Table D.4- Continued: Oregon 20-Year Cumulative Potential (Commercial) 
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Table D.5: Oregon 20-Year Cumulative Potential (Industrial) 
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Table D.6: Oregon 20-Year Cumulative Potential (Residential) 
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Table D.6- Continued: Oregon 20-Year Cumulative Potential (Residential) 
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Table D.6- Continued: Oregon 20-Year Cumulative Potential (Residential) 
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D.3 AEG Oregon Transport Memorandum 
The following pages are provided by Applied Energy Group (AEG) 

 

 

  



D Demand-Side Resources 
  

83 
 

  



D Demand-Side Resources 
  

84 
 

 

 

  



D Demand-Side Resources 
  

85 
 

 

  



D Demand-Side Resources 
  

86 
 

 

  



D Demand-Side Resources 
  

87 
 

 

  



D Demand-Side Resources 
  

88 
 

 

  



D Demand-Side Resources 
  

89 
 

 

  



D Demand-Side Resources 
  

90 
 

 

  



D Demand-Side Resources 
  

91 
 

 

  



D Demand-Side Resources 
  

92 
 

 

  



E Supply-Side Resources 

 

93 
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E.1 Gas Purchasing Common Practices 
NW Natural also utilizes financial derivative hedges (mainly swaps) to manage cost risks. The physical 
baseload supply contracts mentioned in Chapter 6, which are priced at a variable index price, can be 
fixed using financial swaps. This is done for a large portion of our portfolio to lock in prices and 
decrease the volatility of costs in our gas supply portfolio for customers.  
 
In addition to the long-term supply planning done in this IRP, NW Natural prepares a Gas Acquisition 
Plan (GAP) each year. The GAP is reviewed and approved by NW Natural’s Gas Acquisition Strategy and 
Policies (GASP) Committee, but such plans are always subject to change based on market conditions. 
The primary objective of the Gas Acquisition Plan (GAP) is to ensure gas supplies are sufficient to meet 
firm customer demand. To meet this objective, our primary goal is reliability, followed by lowest 
reasonable cost, rate stability, and cost recovery all while reducing the carbon content of the energy 
we deliver. The focus of the GAP is on the upcoming gas contracting year (November through 
October); however, this focus extends several years into the future for multi-year hedging 
considerations. Longer-term resource planning is the focus of the IRP and is not covered in the GAP, 
except of course to assure consistency in the transition from near-term to longer-term planning 
decisions.  
 
E.2 Pipeline Charges 
There are three primary costs components associated with pipeline contracts, one that is a fixed 
charge and two variable components. Table E.1 outlines these three components. 
 

Table E.1: Three Cost Components for Pipeline Charges 

Component Description
Demand Charge This is a fix cost associated with holding the capacity rights to ship gas on 

a pipeline. Often specified in $/Dth/day, this price multiplied by the 
capacity amount held by the shipper and 365 would provide the annual 
payment to the interstate pipeline regardless of how much gas is shipped 
over the course of that year. Also known as a reservation charge.

Variable Charge This a variable charge associated with how much gas is scheduled on the 
pipeline each day. Some pipelines have postage-stamp variable charges 
that are independent of the receipt and delivery points, whereas other 
pipelines charge based not only the amount of gas scheduled but the 
distance that it is scheduled.

Fuel Charge This is a secondary indirect variable charge that takes a percentage of the 
natural gas that is shipped on the pipeline.
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E.3 Gas Supply Contracts  
Table E.2: NW Natural Firm Off-System Gas Supply Contracts for the 2021/2022 Tracker Year 

 

Baseload Qty Swing Qty Contract
Supply Location Duration (Dth/day) (Dth/day) Termination Date

British Columbia: 
MacQuarie Energy Canada Ltd. Nov-Jan 5,000 1/31/2022
TD Energy Trading Inc Nov-Feb 5,000 2/28/2022
Direct Energy Marketing Limited Nov-Mar 5,000 3/31/2022
IGI Resources Nov-Mar 5,000 3/31/2022
J. Aron & Company Nov-Mar 11,000 3/31/2022
MacQuarie Energy Canada Ltd. Nov-Mar 10,000 3/31/2022
Powerex Corp Nov-Mar 6,000 3/31/2022
TD Energy Trading Inc Nov-Mar 11,000 3/31/2022
Canadian Natural Resources Nov-Oct 10,000 10/31/2022
ConocoPhillips Canada Marketing Nov-Oct 3,000 10/31/2022
TD Energy Trading Inc Nov-Oct 5,000 10/31/2022
Powerex Corp Apr-May 5,000 5/31/2022
ConocoPhillips Canada Marketing Apr 10,000 4/30/2022
J. Aron & Company Apr 2,000 4/30/2022
MacQuarie Energy Canada Ltd. Apr 5,000 4/30/2022
J. Aron & Company Oct 5,000 10/31/2022

Alberta:
ConocoPhillips Canada Marketing Nov-Jan 5,000 1/31/2022
Direct Energy Marketing Limited Nov-Jan 5,000 1/31/2022
PetroChina International (Canada) Trading Nov-Jan 10,000 1/31/2022
J. Aron & Company Nov-Feb 5,000 2/28/2022
Castleton Commodities Nov-Mar 5,000 3/31/2022
ConocoPhillips Canada Marketing Nov-Mar 5,000 3/31/2022
EDF Trading North America, LLC Nov-Mar 5,000 3/31/2022
Powerex Corp Nov-Mar 5,000 3/31/2022
Suncor Energy Marketing Inc Nov-Mar 15,000 3/31/2022
BP Canada Energy Group Nov-Oct 10,000 10/31/2022
Shell North America (Canada) Inc Nov-Oct 5,000 10/31/2022
J. Aron & Company Dec-Feb 5,000 2/28/2022
J. Aron & Company Dec-Jan 5,000 1/31/2022
Powerex Corp Dec-Jan 5,000 1/31/2022
Castleton Commodities Apr-Jun 3,000 6/30/2022
Castleton Commodities Apr-May 5,000 5/31/2022
Direct Energy Marketing Limited Apr-May 5,000 5/31/2022
J. Aron & Company Apr-May 5,000 5/31/2022
Direct Energy Marketing Limited Feb-Mar 5,000 3/31/2022
Suncor Energy Marketing Inc Apr 11,000 4/30/2022
ConocoPhillips Canada Marketing Apr 6,000 4/30/2022
Powerex Corp Feb 5,000 2/8/2022
J. Aron & Company Mar 3,000 3/31/2022
BP Canada Energy Group Oct 5,000 10/31/2022
Castleton Commodities Oct 13,000 10/31/2022
IGI Resources Oct 5,000 10/31/2022
Suncor Energy Marketing Inc Oct 5,000 10/31/2022
Shell North America (Canada) Inc Oct 5,000 10/31/2022
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Table E.2 - Continued: NW Natural Firm Off-System Gas Supply Contracts for the 2021/2022 Tracker 
Year 

 

Baseload Qty Swing Qty Contract
Supply Location Duration (Dth/day) (Dth/day) Termination Date

Rockies:
CIMA Energy LTD Nov-Mar 5,000 3/31/2022
ConocoPhillips Company Nov-Mar 16,000 3/31/2022
Koch Energy Services, Inc Nov-Mar 10,000 3/31/2022
MacQuarie Energy, LLC Nov-Mar 5,000 3/31/2022
XTO Energy Inc Nov-Mar 5,000 3/31/2022
Citadel Energy Marketing, LLC Nov-Oct 15,000 10/31/2022
ConocoPhillips Company Nov-Oct 5,000 10/31/2022
MacQuarie Energy, LLC Nov-Oct 4,000 10/31/2022
Spotlight Energy, LLC Nov-Oct 5,000 10/31/2022
CIMA Energy LTD Dec-Jan 10,000 1/31/2022
Citadel Energy Marketing, LLC Dec-Jan 5,000 1/31/2022
MacQuarie Energy, LLC Dec-Jan 5,000 1/31/2022
CIMA Energy LTD Dec-Feb 5,000 2/28/2022
ConocoPhillips Company Dec-Feb 5,000 2/28/2022
IGI Resources, Inc Dec-Feb 15,000 2/28/2022
ConocoPhillips Company Feb 5,000 2/28/2022
MacQuarie Energy, LLC Mar 7,000 3/31/2022
MacQuarie Energy, LLC Apr 6,000 4/30/2022
ConocoPhillips Company Nov-Mar 10,000 3/31/2022
ConocoPhillips Company Apr-Oct 10,000 10/31/2022

Baseload Qty Baseload+Swing
Month (Dth/day) (Dth/day)
Nov-21 221,000 231,000
Dec-21 281,000 291,000
Jan-22 281,000 291,000
Feb-22 241,000 251,000
Mar-22 201,000 211,000
Apr-22 125,000 135,000
May-22 85,000 95,000
Jun-22 65,000 75,000
Jul-22 62,000 72,000

Aug-22 62,000 72,000
Sep-22 62,000 72,000
Oct-22 100,000 110,000

Notes:
† Contract quantities represent deliveries into upstream pipelines.  Accordingly, quantities delivered into NW Natural's system are slightly 
less due to upstream pipeline fuel consumption.
‡  Nov-Mar "Swing" contracts represent physical call  options at NWN's discretion, while the Apr-Oct "Swing" contracts represent physical put 
options at the supplier's discretion.
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Table E.3: NW Natural Firm Transportation Capacity for the 2021/2022 Tracker Year 

See next page for Table  
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Contract Demand
Pipeline and Contract (Dth/day) Termination Date

Northwest Pipeline:
   Sales Conversion (#100005) 214,889 10/31/2031
   1993 Expansion (#100058) 35,155 9/30/2044
   1995 Expansion (#100138) 102,000 10/31/2030
   Occidental cap. acq. (#139153) 1,046 10/31/2030
   Occidental cap. acq. (#139154) 4,000 10/31/2030
   International Paper cap. acq. (#138065) 4,147 10/31/2030
   March Point cap. acq. (#136455) 12,000 12/31/2046
Total NWP Capacity 373,237
   less recallable release to -
   Portland General Electric (30,000) 10/31/2022
Net NWP Capacity 343,237
TransCanada - GTN:
   Sales Conversion (#00180) 3,616 10/31/2030
   1993 Expansion (#00164) 46,549 10/31/2030
   1995 Rationalization (#11030) 56,000 10/31/2030
Total GTN Capacity 106,165
TransCanada - Foothills:
   1993 Expansion 47,727 10/31/2022
   1995 Rationalization 57,417 10/31/2022
   Engage Capacity Acquisition 3,708 10/31/2022
   2004 Capacity Acquisition 48,669 10/31/2025
Total Foothills Capacity 157,521
   less release to -
   Shell Energy North America (Canada) Inc (48,669) 10/31/2025
Net Foothills Capacity 108,852
TransCanada - NOVA:
   1993 Expansion 48,135 10/31/2025
   1995 Rationalization 57,909 10/31/2025
   Engage Capacity Acquisition 3,739 10/31/2025
   2004 Capacity Acquisition 49,138 10/31/2025
Total NOVA Capacity 158,921
   less release to -
   Shell Energy North America (Canada) Inc (49,138) 10/31/2025
Net NOVA Capacity 109,783
T-South 
   Capacity (through Tenaska) 19,000 3/31/2026
   Capacity (through FortisBC) 47,391 10/31/2025
   2021 Expansion 25,511 10/31/2061
Total T-South Capacity 91,902
Notes:

● The 2004 Capacity Acquisition on NOVA and Foothil ls totaling about 49,000 Dth/day has been released to a third party 
through 10/31/2025. The revenues related to this arrangement are being credited back to customers as outlined in Schedule 
P.

♣ T-South capacity includes the new T-South Expansion contract awarded in 2017, which begins November 1, 2021.

♦ Segmented capacity has not been included in this table.

† All  of the above agreements continue year-to-year after termination at NW Natural's sole option except for PGE, which 
requires mutual agreement to continue, and the T-South contracts with Tenaska and Fortis, which have no renewal rights.

♠ The numbers shown for the 1993 Expansion contracts on GTN and Foothil ls are for the winter season (Oct-Mar) only.  Both 
contracts decline during the summer season (Apr-Sep) to approximately 30,000 Dth/day.

‡  The T-South contract with FortisBC is for 47,391 Dth from 11/1/2020 through 10/31/2023, and then is reduced to 28,435 
Dth from 11/1/2023 through 10/31/2025.



E Supply-Side Resources 
 

99 
 

 
Table E.4: NW Natural Firm Storage Resources for the 2021/2022 Tracker Year 

 

Max. Daily Rate Max. Seasonal Level
(Dth/day) (Dth)

Jackson Prairie:
   SGS-2F 46,030                                        1,120,288                                  10/31/2025
   TF-2 (primary firm portion) 23,038                                        839,046                                      10/31/2025
   TF-2 (primary firm portion) 9,467                                           281,242                                      10/31/2025
   TF-1 13,525                                        n/a 10/31/2031

Firm On-System Storage Plants:
   Mist (reserved for core) 305,000                                      12,258,591                                n/a
   Portland LNG Plant 130,800                                      499,656                                      n/a
   Newport LNG Plant 64,500                                        967,500                                      n/a

Total On-System Storage 500,300                                      13,725,747                                

Total Firm Storage Resource 546,330                                      14,846,035                                
Notes:
† The SGS-2F and TF-2 contracts have a unilateral annual evergreen provision (continuation at NW Natural's sole option), while the TF-1 
contract requires mutual consent with Northwest Pipeline to continue after the indicated termination date.
‡ The TF-2 contracts also contain additional "subordinated" firm service of 9,586 Dth/day on the first agreement l isted above and 3,939 
Dth/day on the second agreement.  The subordinated service is NOT included in NW Natural's peak day planning. 
♠ On-system storage peak deliverabil ity is based on design criteria, for example, Mist is at least 50% full.
♦ Mist numbers pertain to the portion reserved for core util ity service per the Company's  Integrated Resource Plan.  Additional capacity and 
deliverabil ity at Mist have been contracted under varying terms to Interstate storage customers.  
♣ The Dth numbers for Mist, Newport LNG and Portland LNG are approximate in that they are converted from Mcf volumes, and so depend on the 
heat content of the stored gas.  The current heat content used for Mist is 1060 Btu/cf.  The current heat content used for Newport is 1075 Btu/cf 
and Portland LNG is 1090 Btu/cf.  

● Newport LNG tank de-rated to 90% of the tank capacity pending CO2 removal project.

♦♦ NW Natural has no supply-basin storage contract for the coming year.
♠♠ Due to an Engineering analysis of the Portland LNG tank, l iquifaction will  be l imited to 76% of the tank's capacity.

Facility Termination Date
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Table E.5: NW Natural Other Resources: Recall Agreements, City Deliveries and Mist Production for the 

2021/2022 Tracker Year 

 

 

Table E.6: NW Natural Peak Day Resource Summary for the 2021/2022 Tracker Year 

Max. Daily Rate Max. Availability
Type (Dth/day) (days) Termination Date

Recall Agreements:
   PGE 30,000                                        30                                           10/31/2022
   International Paper 8,000                                           40                                           Upon 1-year notice
   Georgia Pacific-Halsey mill 1,000                                           15                                           Upon 1-year notice

Total Recall Resource 39,000                                        
Citygate Deliveries:
    Citygate Delivery 5,000                                           5                                              2/28/2022
On-System Supplies:
    Renewable Natural Gas ≈2,000 n/a Varying Terms
    Mist Production ≈1,000 n/a Life of the wells
Total On System Supplies 3,000                                           
Notes:

♦ Assumes three Renewable Natural Gas (RNG) projects are online this winter.

† There are a variety of terms and conditions surrounding the recall  rights under each of the above agreements, but they all  include 
delivery of the gas to NW Natural's system.

♠ Mist production is currently flowing at roughly the figure shown above.  Flows vary as new wells are added and older wells deplete.   
NW Natural's obligation is to buy gas from existing wells through the l ife of those wells. 

‡ Citygate deal has been negotiated for 5 days peaking at 5,000 dth/day.

Max. Daily Rate
Resource Type (Dth/day)

Net Deliverability over Upstream Pipeline Capacity 343,237                                                          
Off-System Storage (Jackson Prairie only) 46,030                                                             
On-System Storage (Mist, Portland LNG and Newport LNG) 500,300                                                          
Recallable Capacity and Supply Agreements 39,000                                                             
Citygate Deliveries 5,000                                                               
On-System Supplies 3,000                                                               

Segmented Capacity (not primary firm) 60,700                                                             

Total Peak Day Resources 997,267                                                          
Notes:
† Per 2018 IRP Update #3, Segmented Capacity currently is included as a firm resource through 2021-2025 gas 
years. Afterwards reliance reduces to 30,000 dth/day into the future.



E Supply-Side Resources 
 

101 
 

E.4 Chehalis Compressor Analysis  
In the 2016 IRP, an analysis of NWP flow data along the I-5 corridor over the prior five winters showed 
that as the weather gets colder, the predominant flow direction is south to north through the main 
constraint point at NWP’s Chehalis compressor station. Hence, gas flowing south from Sumas on 
segmented capacity should have greater pipeline reliability as design day conditions are approached. 
This analysis is shown in Figure E.1 below.  
 

Figure E.1: Implied Reliability of Segmented Capacity 

 
 

Experience over the past several winters continues to support our use of segmented capacity during 
cold weather events.  
 
Table E.7 (Jackson Prairie Related Transportation Agreements) shows the configuration of agreements 
that transport gas from Jackson Prairie on NWP’s system.  
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Table E.7: Jackson Prairie Related Transportation Agreements 

 

Service Type Primary Firm Rate 
(Dth/day)

Subordinate Firm Rate 
(Dth/day)

TF-1 13,525 -

TF-2 23,038 9,586

TF-2 9,467 3,939

Total 46,030 13,525
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E.4 Compliance Resource Additional Detail 
 

Table E.8: California LCFS CI Scores 

 

Facility Location Feedstock Current 
Certified CI Facility Location Feedstock Current 

Certified CI

California Wastewater Sludge (030) 76.98 California Landfill Gas (025) 120.04
California Dairy Manure (026) -758.46 California Landfill Gas (025) 109.81
California Dairy Manure (026) -750.81 California Wastewater Sludge (030) 109.01
California Landfill Gas (025) 74.7 California Other Organic Waste (029) 0.28
California Dairy Manure (026) -562.5 California Landfill Gas (025) 158.25

Washington Landfill Gas (025) 44.18 California Landfill Gas (025) 138.90
California Dairy Manure (026) -431.65 California Landfill Gas (025) 136.44
California Dairy Manure (026) -420.69 California Landfill Gas (025) 136.31
California Dairy Manure (026) -418.9 California Landfill Gas (025) 131.51
California Dairy Manure (026) -417.35 California Landfill Gas (025) 131.39
California Dairy Manure (026) -417.27 California Landfill Gas (025) 129.09
California Dairy Manure (026) -417.26 California Landfill Gas (025) 109.68
California Dairy Manure (026) -417.24 California Landfill Gas (025) 99.48
California Dairy Manure (026) -414.26 California Landfill Gas (025) 99.48

Washington Landfill Gas (025) 41.09 California Landfill Gas (025) 99.48
California Dairy Manure (026) -406.28 California Landfill Gas (025) 96.41
California Dairy Manure (026) -405.57 California Landfill Gas (025) 76.71
California Dairy Manure (026) -405.41 California Landfill Gas (025) 73.14
California Dairy Manure (026) -392.44 California Waste Beverage 69.82
California Swine Manure (044) -390.47 California Landfill Gas (025) 65.77
California Dairy Manure (026) -389.66 California Landfill Gas 62.30
California Dairy Manure (026) -388.91 Washington Landfill Gas (025) 53.11
California Dairy Manure (026) -388.29 Washington Landfill Gas (025) 50.02
California Dairy Manure (026) -385.4 California Landfill Gas 44.07
California Dairy Manure (026) -382.11 Washington Landfill Gas - CNG 42.78
California Swine Manure (044) -374.14 California Landfill Gas 41.46
California Dairy Manure (026) -366.91 California Landfill Gas 37.39
California Dairy Manure (026) -356.29 Washington Landfill Gas (025) 37.19
California Swine Manure (044) -354.78 California Landfill Gas 32.28
California Dairy Manure (026) -353.38 California Landfill Gas 31.98
California Dairy Manure (026) -349.17 Washington Landfill Gas - CNG 30.90
California Swine Manure (044) -338.45 California Landfill Gas - CNG 30.50
California Wastewater Sludge (030) 30.31 California Waste Wine 22.06
California Dairy Manure (026) -293.72 California Landfill Gas 13.29
California Dairy Manure (026) -287.07 California Landfill Gas 10.71

Washington Landfill Gas (025) 28.24 California Landfill Gas 10.32
California Dairy Manure (026) -259.22 California Landfill Gas 9.97
California Dairy Manure (026) -255.83 California Landfill Gas 7.74
California Dairy Manure (026) -254.95 California Landfill Gas 7.39
California Dairy Manure (026) -251.36 California Sugarbeets 7.18
California Dairy Manure (026) -249.43 California Landfill Gas -5.28
California Dairy Manure (026) -241 California Landfill Gas -12.65
California Dairy Manure (026) -239.31 California Dairy Manure (026) -108.43
California Dairy Manure (026) -220.45 Oregon Dairy Manure (026) -188.78
California Dairy Manure (026) -216.05 California Dairy Manure (026) -192.49
California Dairy Manure (026) -210.67 California Other Organic Waste (029) -233.49
California Dairy Manure (026) -204.81 California Dairy Manure (026) -323.10
California Urban Landscaping Waste (028) 2.51 California Dairy Manure (026) -352.89
California Wastewater Sludge (030) 19.28 California Dairy Manure (026) -355.35
California Landfill Gas (025) 18.96 California Dairy Manure (026) -368.04
California Dairy Manure (026) -179.71 California Dairy Manure (026) -374.10
California Dairy Manure (026) -169.35 California Dairy Manure (026) -377.83
California Landfill Gas (025) 15.87 California Dairy Manure (026) -525.14
California Landfill Gas (025) 129.09 California Dairy Manure (026) -558.62
California Dairy Manure (026) -126.52 California Dairy Manure (026) -592.68
California Landfill Gas (025) 125.44 California Dairy Manure (026) -630.72
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E.5 Storage Plant Asset Management Programs 
NW Natural’s three on-system storage plants are crucial elements of our resource portfolio, providing 
approximately half of the gas required on the design peak day. Due to their age and the need to 
maintain these resources, NW Natural has developed asset management programs for each plant5 that 
consists of 10-year plans typically informed by outside consultant studies and inclusive of projects 
being evaluated in this IRP.  
 
The selection criteria for the projects in each plant’s plan includes the following: 

• High priority due to failing condition  
• Equipment no longer supported by manufacturer 
• Cyber-security considerations 
• Regulatory compliance 
• Safety compliance 
• Facility reliability  
• End-of-life replacement 

 
End-of-life replacement 
The term end-of-life as used here may have several determinants, such as functional degradation, 
failure risks, or regulatory requirements. End-of-life indicators include: 

• Severe corrosion within a component or system, due to atmospheric, galvanic corrosion, or 
minor issues with insulation over time 

• Mechanical wear effects any of the rotating equipment onsite 
• Fatigue caused by cycling in materials particularly in systems with significant temperature 

changes 
• Technology that has become unsupported and at risk for failure without the ability to support a 

repair 
 

All required projects going forward will be constructed to contemporaneous seismic standards. This 
usually requires replacement of an original foundation with foundation systems designed to 
accommodate ground liquefaction. 
 
Project execution dates may vary from those identified below due to:  

• New information obtained on the facility/component condition, resulting in a change to the 
urgency of the project 

• An opportunity to improve execution efficiency 
• The need to prevent and/or reduce interruptions to facility distribution system operations 
• Permitting requirements 
• Loss of resources redirected to issues which require near term resolutions  
• Internal and any required external approval processes 

 
5 Mist was initially bult in the late 1980’s, Newport LNG was built in the mid-1970’s, and Portland LNG was bult in the late 1960’s. 
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The following sections provide details on the key projects for each plant. 
E.5.1 Mist Asset Management Program 
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E.5.2 Newport LNG Asset Management Program 
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E.5.3 Portland LNG Asset Management Program 
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Sanborn Head Study - Facility Assessment Report  
Please find this study at the end of the document. 
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Sanborn Head Study- Portland LNG Cold Box 
Please find this study at the end of the document.
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Appendix F: Simulation Inputs to PLEXOS® 
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F.1 Gas Price Simulation 
The Monte Carlo gas price simulation produces 500 gas price paths (i.e., stochastic draws) for gas 
prices hubs across the U.S. and Canada based on historical price shocks. This IRP focuses on the four 
gas hubs where NW Natural purchases gas for customers (AECO, Sumas, Opal and Westcoast Station 
2). These simulations are used in NW Natural’s risk assessment. 
 
For gas prices at different locations there are two important correlations which must be considered 
when simulating stochastic draws: 

1) Correlation across time – For example, gas prices today are likely to be correlated with 
previous gas prices both year-over-year and from month-to-month. These monthly 
fluctuations in gas prices reflect the continuous shifts in natural gas supply, natural gas 
storage, and natural gas demand. 

2) Correlation across basins or hubs – Interstate pipeline capacity limits the amount of gas able 
to be transported or “shipped” from one region. In addition to localized supply and 
demand, these shipping charges create different but highly correlated prices across 
different basins. 

The Monte Carlo process used for this IRP uses historical gas prices to account for these two 
correlations within the simulation. Figure F.1 shows historical monthly gas prices for the four hubs and 
illustrates the correlations across time and the four supply basins. 
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Figure F.1: Historical Gas Prices 

 

 

The difference between one location and a major gas hub is often referred to as the price basis. Figure 
F.2 shows the historical monthly basis between the other three gas hubs and AECO (i.e., hub price 
minus AECO gas prices). 
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Figure F.2: Historical AECO Basis 

 
 

The Monte Carlo simulation is coded using RStudio software and uses historical and forecasted 
monthly gas prices from the IHS: North American Natural Gas Long-term Outlook – February 2022.6 In 
general, the simulation process first simulates annual gas prices for 500 draws for each basin based on 
historical annual prices shocks (i.e., changes from one year to the next). After an annual price 
simulation is complete for each hub, a secondary stochastic process is completed to apply monthly 
shapes to each hub as well. The simulation is tied to the IHS forecast such that the median annual price 
of the 500 simulation is equal to the annual IHS price forecast in each year of the forecast for each 
basin. The more detailed technical steps of the simulation are outlined below in two phases. 
 
 

 
6 The methodology to create simulated gas prices has been improved since the 2018 IRP. In the 2018 IRP the simulation 
included a reversion factor to tie back to the IHS forecast. The large price spikes at Sumas and Opal in the following years 
caused issues with this approach as the simulated prices were highly dependent on the strength of the reversion month-
over-month. By simulating at the annual level first and at the monthly level second, this new methodology better captures 
the relationship between annual and monthly prices. 
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Phase 1: Simulate annual gas prices for each gas hub over the planning horizon 

Step 1: Calculate an average historical and forecasted annual price from monthly prices for each 
hub. 

Step 2: Calculate basis to AECO for each hub (i.e., hub price minus AECO gas prices). 

Step 3: Use “auto.arima” package to define an ARIMA model for annual AECO prices and 
calculate residuals from the model based on historical training set. 

Step 4: For each year in the planning horizon the AECO price (AECOt) is equal to the previous 
annual price (AECOt-1) plus a randomly selected residual from the ARIMA model (εy).  

NOTE: A coding loop runs steps 5-7 to generate a value for each year, before looping over these 
steps again for the following year.  

Step 5: For each of the other hubs and each year in the planning horizon apply the annual basis 
from the same year as the stochastic residual selected. 

𝑊𝑊𝐸𝐸𝐶𝐶𝑂𝑂𝑡𝑡 = 𝑊𝑊𝐸𝐸𝐶𝐶𝑂𝑂𝑡𝑡−1 + ε𝑦𝑦 

𝑂𝑂𝑂𝑂𝑟𝑟𝐼𝐼𝑡𝑡 = 𝑊𝑊𝐸𝐸𝐶𝐶𝑂𝑂𝑡𝑡 + �𝑂𝑂𝑂𝑂𝑟𝑟𝐼𝐼𝑦𝑦 − 𝑊𝑊𝐸𝐸𝐶𝐶𝑂𝑂𝑦𝑦� 

𝑆𝑆𝑐𝑐𝑐𝑐𝑟𝑟𝑐𝑐𝑡𝑡 = 𝑊𝑊𝐸𝐸𝐶𝐶𝑂𝑂𝑡𝑡 + �𝑆𝑆𝑐𝑐𝑐𝑐𝑟𝑟𝑐𝑐𝑦𝑦 − 𝑊𝑊𝐸𝐸𝐶𝐶𝑂𝑂𝑦𝑦� 

𝑊𝑊𝑐𝑐𝑐𝑐𝑐𝑐𝐶𝐶𝑐𝑐𝑟𝑟𝑐𝑐𝑐𝑐𝑆𝑆𝑐𝑐2𝑡𝑡 = 𝑊𝑊𝐸𝐸𝐶𝐶𝑂𝑂𝑡𝑡 + �𝑊𝑊𝑐𝑐𝑐𝑐𝑐𝑐𝐶𝐶𝑐𝑐𝑟𝑟𝑐𝑐𝑐𝑐𝑆𝑆𝑐𝑐𝑦𝑦 − 𝑊𝑊𝐸𝐸𝐶𝐶𝑂𝑂𝑦𝑦� 

𝑤𝑤ℎ𝑐𝑐𝑐𝑐𝑐𝑐:  

𝑐𝑐 = 𝑖𝑖𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑟𝑟𝑐𝑐𝑐𝑐 𝑦𝑦𝑐𝑐𝑟𝑟𝑐𝑐 

𝑦𝑦 = 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑟𝑟𝑐𝑐𝑐𝑐𝑖𝑖𝑐𝑐 ℎ𝑖𝑖𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑖𝑖𝑐𝑐𝑟𝑟𝐼𝐼 𝑦𝑦𝑐𝑐𝑟𝑟𝑐𝑐 𝑐𝑐𝑐𝑐𝐼𝐼𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝐼𝐼 

Step 6: Adjust gas price levels by adding a factor equal to the IHS forecast price minus median 
price of the draws. This creates the tie between the simulation and IHS forecast. 

Step 7: Adjust any prices that exceed the lower bound parameter. 

𝑖𝑖𝑖𝑖: 𝐻𝐻𝑐𝑐𝑏𝑏𝑡𝑡 < 𝐼𝐼𝑏𝑏 

𝑐𝑐ℎ𝑐𝑐𝐼𝐼: 𝐻𝐻𝑐𝑐𝑏𝑏𝑡𝑡 = 𝐻𝐻𝑐𝑐𝑏𝑏𝑡𝑡−1 − 𝜉𝜉 ∗ (𝐻𝐻𝑐𝑐𝑏𝑏𝑡𝑡−1 − 𝐼𝐼𝑏𝑏) 

𝑤𝑤ℎ𝑐𝑐𝑐𝑐𝑐𝑐:  

𝐼𝐼𝑏𝑏 = 𝐼𝐼𝑐𝑐𝑤𝑤𝑐𝑐𝑐𝑐 𝑏𝑏𝑐𝑐𝑐𝑐𝐼𝐼𝐼𝐼; [𝑐𝑐𝑐𝑐𝑐𝑐 𝑐𝑐𝑐𝑐 $0.75] 

{𝜉𝜉 ∈  ℝ | 0 < 𝜉𝜉 < 1} ; [𝑐𝑐𝑐𝑐𝑐𝑐 𝑐𝑐𝑐𝑐 0.5] 
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Phase 2: Simulate monthly gas prices for each gas hub over the planning horizon 

Step 1: Calculate historical monthly shape by dividing the monthly prices by the annual price 

Step 2: For each forecast year and draw, randomly select a historical year and apply that 
monthly shape to the stochastically forecasted annual price.  
 

Additional technical notes: 
• Historical and forecasted years in the simulation are defined as gas years (November-October). 
• The monthly Sumas price is constrained to be greater than or equal to the minimum of AECO 

and WestCoastStation2. 
• Even through daily prices can dip close to zero (even negative on occasion), the lower bound for 

monthly is set to $0.75. For reference, the minimum monthly price in the historical data is 
$0.79 at AECO in August 2018. 

• All prices are simulated as real 2021 $/MMBtu. 
• The training set for the “auto.arima” uses data back to 2005. 
• The stochastic shocks are pulled from post data back to 2010 (i.e., post shale gale when 

horizontal drilling became widespread drastically lowering prices and reduced year over year 
volatility. 

 
F.2 Daily Temperature Weather Simulation 
The process outlined here creates a simulation for daily temperatures inclusive of climate change 
trends, which is used in combination with heating and non-heating usage coefficients for sub-classes of 
customers. A separate simulation of yearly peak day conditions, inclusive additional demand drivers, is 
done for developing the peak day forecast and is separate from the simulation discussed here, which is 
an input to produce stochastic demand, which in turn is an input to PLEXOS® (see Chapter 3, for 
details).  

 



F Simulation Inputs to PLEXOS® 

 

147 
 

 
Figure F.3: Weather Simulation Draw Example 

 

The daily temperature simulation produces a daily temperature for each location and draw that 
preserves the two important correlations: 
 

1. Correlation across locations – when it is cold in Eugene it is likely cold in Portland, but the 
relationship between any two locations is not deterministic and can vary7  

2. Correlation with climate change trends in overall temperatures – Even though year-over-year 
cumulative HDDs is random the over trend of HDD is decreasing over the planning horizon 

 
Phase 1: Correlation across locations 

Step 1: Randomly pair a historical year to each forecast month and each draw 
Step 2: For each location assign the historical weather for each location based on the randomly 
selected historical year and matching historical and forecast month 

 
This ensures that data a single historical month is applied across all locations. 
 

 
 
 
 
 
 
 
 

 
7 In January of 2013 temperatures in Eugene plummeted to historic lows, while temperatures across the rest of the service territory were much milder in 
comparison. 
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Figure F.4: Weather Simulation Example by Location 

 
 

Phase 2: Correlation with climate change trends 
For each location do: 

Step 1: For each draw calculate the cumulative HDD for a gas year 
Step 2: Calculate the difference between the average cumulative HDD across all draws for a 
single gas year and the reference case HDD target for that location 
Step 3: Adjust all temperatures by this difference divided by 365 
Step 4: loop Steps 1 – 3 until the average cumulative gas year HDDs across all draws equal the 
base case climate change adjusted cumulative HDDs 

 

 

 

 

 

 

 

 

 

 



F Simulation Inputs to PLEXOS® 

 

149 
 

 
Figure F.5: Climate Change Trends Across Planning Horizon 

 
 
F.3 Fixed Resource Cost Simulation 
There is uncertainty with the fixed costs associated with capacity resources that the PLEXOS® model 
can select from. This uncertainty may be caused by unforeseen complications in construction or spikes 
in sector specific labor or material costs. Cost uncertainty with large capital projects often skews right, 
therefore the simulation uses a log-normal distribution where the natural log of the high-estimate 
represents the 95th percentile of the log-normal distribution. The reference case resource cost is the 
50th percentile of the log-normal distribution. The sector specific labor and material costs are likely to 
be correlated across the different capacity resource options. To account for this correlation a 60% 
correlation factor is applied to shocks in the resource costs.  

Figure F.6 shows the range of capacity costs from the simulation for the capacity resources over the 
planning horizon.  

Figure F.7 shows the range of capacity costs for the Portland LNG Cold Box and the two-alternative 
evaluated through the PLEXOS® model. These figures display capacity costs ($/Dth/Day) for an apples-
to-apples comparison based on daily deliverability. 
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Figure F.6: Capacity Resources Fixed Cost Simulation (500 Draws) 
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Figure F.7: Portland Cold Box and Cold Box Alternatives 
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Appendix G: Portfolio Selection  
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Figure G.1: Peak Day Demand by Scenario 
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Figure G.2: Mist Recall by Scenario 
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Figure G.3: Oregon Compliance Option: CCIs by Scenario 
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Figure G.4: Oregon Compliance Option: RNG Tranche 1 by Scenario 
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Figure G.5: Oregon Compliance Option: RNG Tranche 2 by Scenario 
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Figure G.6: Oregon Compliance Option: Hydrogen by Scenario 
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Figure G.7: Oregon Compliance Option: Synthetic Methane by Scenario 
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Figure G.8: Washington Compliance Option: Purchase Allowances by Scenario 
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Figure G.9: Washington Compliance Option: Offsets by Scenario 
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Figure G.10: Washington Compliance Option: RNG Tranche 1 by Scenario 
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Figure G.11: Washington Compliance Option: RNG Tranche 2 by Scenario 
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Figure G.12: Washington Compliance Option: Hydrogen by Scenario 
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Figure G.13: Washington Compliance Options: Synthetic Methane by Scenario 
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Appendix H: Technical Working Group Attendance  
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Supplemental TWG Load Considerations, September 9, 2021
Organization Attendence 9/29/21 Email
Avista Tom Pardee Tom.Pardee@avistacorp.com
AWEC Chad Stokes cstokes@cablehuston.com
Cascade Natural Gas Devin McGreal Devin.McGreal@cngc.com
Cascade Natural Gas Mark Sellers- Vaughn Mark.Sellers-Vaughn@cngc.com
CUB Mike Goetz mike@oregoncub.org
CUB Sudeshna Pal sudeshna@oregoncub.org
Energy Trust Ben Cartwright ben.Cartwright@energytrust.org
Energy Trust Gini Saraswati Gina.Saraswati@energytrust.org
Energy Trust Kyle Morrill Kyle.morrill@energytrust.org
Energy Trust Spencer Moersfelder Spencer.Moersfelder@energytrust.org
Fortis BC Ken Ross Ken.Ross@fortisbc.com
Green Energy Institute, Lewis & Clark Law School Carra Sahler (GEI) sahler@lclark.edu
NW Energy Coalition Lauren McCloy Lauren@nwenergy.org
NW Gas Association Dan Kirshner dkirschner@nwga.org
NW Natural Kruti Pandya Kruti.Pandya@nwnatural.com
NW Natural Laney Ralph Delaney.Ralph@nwnatural.com
NW Natural Mary Moerlins Mary.Moerlins@nwnatural.com
NW Natural Matt Doyle Matthew.Doyle@nwnatural.com
NW Natural Melissa Martin Melissa.Martin@nwnatural.com
NW Natural Natasha Siores Natasha.Siores@nwnatural.com
NW Natural Rebecca Brown Rebecca.Brown@nwnatural.com
NW Natural Rick Hodges Rick.Hodges@nwnatural.com
NW Natural Ryan Bracken Ryan.Bracken@nwnatural.com
NW Natural Ryan Sigurdson Ryan.Sigurdson@nwnatural.com
NW Natural Scott Johnson Scott.Johnson@nwnatural.com
NW Natural Steven Reinholtz Steven.Reinholtz@nwnatural.com
NW Natural Tamy Linver Tamy.Linver@nwnatural.com
NW Natural Ted Drennan Ted.Drennan@nwnatural.com
NW Natural Zach Kravtiz Zachary.Kravitz@nwnatural.com
OPUC Anna Kim Anna.Kim@puc.oregon.gov 
OPUC Kim Herb Kim.herb@puc.oregon.gov 
OPUC Rose Anderson rose.anderson@puc.oregon.gov 
Pilot Strategies Scott Peterson dspeterson@pilotstrat.com
Public Counsel Corey Dahl Corey.dahl@atg.wa.gov
Puget Sounds Energy Gurvinder Singh gurvinder.singh@pse.com
WUTC Jade Jarvis jade.jarvis@utc.wa.gov
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TWG #1 Planning Environement & Environmental Policy, January 14, 2022
Organization Attendence 1/14/22 Email
Adelante Mujeres Maria Dolores Torres
AWEC Chad Stokes cstokes@cablehuston.com
Cascade Natural Gas Ashton Davis Ashton.Davis@cngc.com
Cascade Natural Gas Mark Sellers- Vaughn Mark.Sellers-Vaughn@cngc.com
Cascade Natural Gas Brian Robertson Brian.Robertson@cngc.com
Climate Solutions Greer Ryan greer.ryan@climatesolutions.org
Climate Solutions David Vant Hof
Columbia Riverkeeper Erin Saylor erin@columbiariverkeeper.org
CUB Bob Jenks bob@oregoncub.org
CUB Mike Goetz mike@oregoncub.org
CUB Sudeshna Pal sudeshna@oregoncub.org
Metro Climate Action Pat DeLaquil pdelaquil@gmail.com
Enbridge Sue Mills suzette.mills@enbridge.com
Energy Trust Kyle Morrill Kyle.Morrill@energytrust.org
Energy Trust Gina Saraswati Gina.Saraswati@energytrust.org
Energy Trust Hannah Cruz Hannah.Cruz@energytrust.org 
Fortis BC Ken Ross Ken.Ross@fortisbc.com
Green Energy Institute, Lewis & Clark Law School (GEI) Carra Sahler sahler@lclark.edu
Nature Conservancy in OR Laura Tabor laura.tabor@TNC.ORG
NW Gas Association Natasha Jackson
NW Natural Andy Fortier Andy.Fortier@nwnatural.com
NW Natural Anna Chittum Anna.Chittum@nwnatural.com
NW Natural Dan Kizer Daniel.Kizer@nwnatural.com
NW Natural Kruti Pandya Kruti.Pandya@nwnatural.com
NW Natural Laney Ralph Delaney.Ralph@nwnatural.com
NW Natural Mary Moerlins Mary.Moerlins@nwnatural.com
NW Natural Matt Doyle Matthew.Doyle@nwnatural.com
NW Natural Melissa Martin Melissa.Martin@nwnatural.com
NW Natural Natash Siores Natasha.Siores@nwnatural.com
NW Natural Rebecca Brown Rebecca.Brown@nwnatural.com
NW Natural Rick Hodges Rick.Hodges@nwnatural.com
NW Natural Ryan Bracken Ryan.Bracken@nwnatural.com
NW Natural Brian Harney Brian.Harney@nwnatural.com
NW Natural Steven Reinholtz Steven.Reinholtz@nwnatural.com
NW Natural Tamy Linver Tamy.Linver@nwnatural.com
NW Natural Haixiao Huang Haixiao.Huang@nwnatural.com
NW Natural Kristel Muirhead Kristel.Muirhead@nwnatural.com
NW Natural Kevin McVay Kevin.McVay@nwnatural.com
NW Natural Ryan Sigurdson Ryan.Sigurdson@nwnatural.com
NW Natural Holly Braun Holly.Braun@nwnatural.com
NW Natural Zach Kravitz Zachary.Kravitz@nwnatural.com
OPUC Rose Anderson rose.anderson@puc.oregon.gov 
OPUC Kim Herb Kim.herb@puc.oregon.gov 
OPUC Zachariah Baker Zachariah.Baker@puc.oregon.gov
OPUC JP Batmale jp.batmale@puc.oregon.gov
Portland Energy Conservation Inc (PECI) Tim Miller tim.miller@peci.org
Puget Sound Energy Gurvinder Singh gurvinder.singh@pse.com
Public Counsel Aaron Tam aaron.tam@atg.wa.gov
SAFE Cities at Stand.earth Anne Pernick 
WUTC Jade Jarvis jade.jarvis@utc.wa.gov
Member of the Public Michael Mitton 
Member of the Public/ Industry Professional (NWEC) Jeff Bissonnette jeff@jeffbissonnette.com
Member of the Public Bill Harris
Member of the Public Katherine Moyd 
Member of the Public /NRDC Angus
Member of the Public Melanie Plaut
Member of the Public Robert Hunter
Member of the Public Brett Baylor
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TWG #2 Load Forecast, February 11, 2022 
Organization Attendence 2/11/22 Email
Avista Corp Tom Pardee Tom.Pardee@avistacorp.com
Cascade Natural Gas Ashton Davis Ashton.Davis@cngc.com
Cascade Natural Gas Mark Sellers-Vaughn Mark.Sellers-Vaughn@cngc.com
Cascade Natural Gas Devin McGreal Devin.McGreal@cngc.com 
Cascade Natural Gas Brain Robertson Brian.Robertson@cngc.com
Climate Solutions Greer Ryan greer.ryan@climatesolutions.org
Community Energy Project Alma Pinto alma@communityenergyproject.org
CUB Bob Jenks bob@oregoncub.org
CUB Sudeshna Pal sudeshna@oregoncub.org
Metro Climate Action Team Pat Delaquil pdelaquil@gmail.com
Enbridge Sue Mills suzette.mills@enbridge.com
Energy Trust Kyle Morrill Kyle.Morrill@energytrust.org
Energy Trust Gina Saraswati Gina.Saraswati@energytrust.org
Energy Trust Spencer Moersfelder Spencer.Moersfelder@energytrust.org 
Green Energy Institute, Lewis & Clark Law School (GEI) Carra Sahler sahler@lclark.edu
Natural Resources Defense Coucil (NRDS) Angus Duncan angusduncan99@gmail.com 
Nature Conservancy in OR Laura Tabor laura.tabor@TNC.ORG
NW Energy Coalition Jeff Bisonette jeff@jeffbissonnette.com
NW Natural Tamy Linver Tamy.Linver@nwnatural.com
NW Natural Matt Doyle Matthew.Doyle@nwnatural.com
NW Natural Melissa Martin Melissa.Martin@nwnatural.com
NW Natural Ryan Bracken Ryan.Bracken@nwnatural.com
NW Natural Haixiao Huang Haixiao.Huang@nwnatural.com
NW Natural Kruti Pandya Kruti.Pandya@nwnatural.com
NW Natural Andy Fortier Andy.Fortier@nwnatural.com
NW Natural Dan Kizer Daniel.Kizer@nwnatural.com
NW Natural Kellye Dundon Kellye.Dundon@nwnatural.com
NW Natural Ryan Sigurdson Ryan.Sigurdson@nwnatural.com
NW Natural Mary Moerlins Mary.Moerlins@nwnatural.com
NW Natural Natasha Siores Natasha.Siores@nwnatural.com
NW Natural Rebecca Brown Rebecca.Brown@nwnatural.com
NW Natural Rick Hodges Rick.Hodges@nwnatural.com
NW Natural Scott Johnson Scott.Johnson@nwnatural.com
NW Natural Steven Reinholtz Steven.Reinholtz@nwnatural.com
OPUC Kim herb Kim.herb@puc.oregon.gov 
OPUC Zachariah Baker Zachariah.Baker@puc.oregon.gov
Portland Energy Conservation Inc (PECI) Tim Miller tim.miller@peci.org
Public Counsel Aaron Tam aaron.tam@atg.wa.gov
WUTC Jade Jarvis jade.jarvis@utc.wa.gov
Member of the Public - Monitoring for LWV-OR Kathy Moyd kmoyd11@gmail.com
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TWG #3 Supply Side Resources, March 28, 2022
Organization Attendence  Email
Awec Chad Stokes cstokes@cablehuston.com
Cascade Natural Gas Ashton Davis Ashton.Davis@cngc.com
Cascade Natural Gas Devin McGreal Devin.McGreal@cngc.com
Cascade Natural Gas Brian Roberston Brian.Robertson@cngc.com
Climate Solutions Greer Ryan greer.ryan@climatesolutions.org
Community Energy Project Alma Pinto 
CUB Bob Jenks 
CUB Mike Goetz
CUB Sudeshna Pal 
Metro Climate Action Team Pat Delaquil 
Enbridge Sue Mills Suzette.Mills@enbridge.com
Energy Trust Kyle Morrill Kyle.Morrill@energytrust.org
Energy Trust Spencer Moersfeld Spencer.Moersfelder@energytrust.org
Energy Trust Gina Saraswati Gina.Saraswati@energytrust.org
Green Energy Institute, Lewis & Clark Law School (GEI) Carra Sahler carrasahler@yahoo.com
ICF (Presenter) Peter Narbaitz Peter.Narbaitz@icf.com
ICF (Presenter) Maurice Oldham Maurice.Oldham@mulliongroup.com
Nature Conservancy in OR Laura Tabor laura.tabor@TNC.ORG
NW Energy Coalition Jeff Bissonnette jeff.bissonnette@nwenergy.org
NW Energy Coalition Marli Klass marli@nwenergy.org
NW Natural Tamy Linver Tamy.Linver@nwnatural.com
NW Natural Matt Doyle Matthew.Doyle@nwnatural.com
NW Natural Melissa Martin Melissa.Martin@nwnatural.com
NW Natural Ryan Bracken Ryan.Bracken@nwnatural.com
NW Natural Haixiao Huang Haixiao.Huang@nwnatural.com
NW Natural Andy Fortier Andy.Fortier@nwnatural.com
NW Natural Anna Chittum Anna.Chittum@nwnatural.com
NW Natural Kellye Dundon Kellye.Dundon@nwnatural.com
NW Natural Ryan Sigurdson Ryan.Sigurdson@nwnatural.com
NW Natural Chris Kroeker Chris.Kroeker@nwnatural.com
NW Natural Natasha Siores Natasha.Siores@nwnatural.com
NW Natural Rebecca Brown Rebecca.Brown@nwnatural.com
NW Natural Gail Hammer Gail.Hammer@nwnatural.com
NW Natural Scott Johnson Scott.Johnson@nwnatural.com
NW Natural Steven Reinholtz Steven.Reinholtz@nwnatural.com
NW Natural Zach Kravitz Zach.Kravitz@nwnatural.com
NW Natural Doug Tilner doug.tilgner@nwnatural.com
NW Natural Ed Thurman Edward.Thurman@nwnatural.com
NW Natural Sam Christenson Samantha.Christenson@nwnatural.com
NW Natural Ryan Weber Ryan.Weber@nwnatural.com
NW Natural Tom Carl Tom.Carl@nwnatural.com
NW Natural Laney Ralph Delaney.Ralph@nwnatural.com
NW Natural Mary Moerlins Mary.Moerlins@nwnatural.com
OPUC JP Batmale JP.BATMALE@puc.oregon.gov
OPUC Zach Baker Zachariah.BAKER@puc.oregon.gov
OPUC Curtis Dlouhy Curtis.DLOUHY@puc.oregon.gov
Portland Energy Conservation Inc (PECI) Tim Miller timmiller@climatesolutions.org
PSE Gurvinder Singh gurvinder.singh@pse.com
Public Counsel Aaron Tam 
WUTC Jade Jarvis jade.jarvis@utc.wa.gov
Member of the Public - Monitoring for LWV-OR Kathy Moyd 
Member of the Public - NW Natural Customer Melanie Plaut 
Member of the Public Bill Harris 
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TWG # 4 Avoided Costs and Demand Side Resources, April 13, 2022 
Organization Attendence  Email
AEG (Presenter) Eli Morris EMorris@appliedenergygroup.com
AEG (Presenter) Neil Grigsby NGrigsby@appliedenergygroup.com
AEG (Presenter) Ken Walter kwalter@appliedenergygroup.com
Avista Corp Michael Brutocao Michael.Brutocao@avistacorp.com
AWEC Chad Stokes cstokes@cablehuston.com
Cascade Natural Gas Devin McGreal Devin.McGreal@cngc.com
Cascade Natural Gas Brian Robertson Brian.Robertson@cngc.com
Climate Solutions Greer Ryan greer.ryan@climatesolutions.org
CUB Sudeshna Pal 
CUB Jennifer Hill-Hart jennifer@oregoncub.onmicrosoft.com
Metro Climate Action Team Pat DeLaquil 
Enbridge Sue Mills Suzette.Mills@enbridge.com
Energy Trust (Presenter) Kyle Morrill Kyle.Morrill@energytrust.org
Energy Trust (Presenter) Spencer Moersfelder Spencer.Moersfelder@energytrust.org
Energy Trust Gina Saraswati Gina.Saraswati@energytrust.org
Energy Trust Laura Schaefer Laura.Schaefer@energytrust.org
Energy Trust Adam Bartini Adam.Bartini@energytrust.org
Energy Trust Fred Gordon Fred.Gordon@energytrust.org
Energy Trust Jackie Goss Jackie.Goss@energytrust.org
Green Energy Institute, Lewis & Clark Law School (GEI) Carra Sahler
GTI (Presenter) Ryan Kerr RKerr@gti.energy
Nature Conservancy in OR Laura Tabor laura.tabor@TNC.ORG
NEEA (Presenter) Peter Christeleit PChristeleit@neea.org
NW Energy Coalition Jeff Bissonnette jeff.bissonnette@nwenergy.org
NW Energy Coalition Fred Heutte 
NW Natural Tamy Linver Tamy.Linver@nwnatural.com
NW Natural Matthew Doyle Matthew.Doyle@nwnatural.com
NW Natural Melissa Martin Melissa.Martin@nwnatural.com
NW Natural Ryan Bracken Ryan.Bracken@nwnatural.com
NW Natural Haixiao Huang Haixiao.Huang@nwnatural.com
NW Natural Andy Fortier Andy.Fortier@nwnatural.com
NW Natural Edward Thurman Edward.Thurman@nwnatural.com
NW Natural Kellye Dundon Kellye.Dundon@nwnatural.com
NW Natural Holly Braun Holly.Braun@nwnatural.com
NW Natural Mary Moerlins Mary.Moerlins@nwnatural.com
NW Natural Natasha Siores Natasha.Siores@nwnatural.com
NW Natural Rebecca Brown Rebecca.Brown@nwnatural.com
NW Natural Douglas Tilgner Douglas.Tilgner@nwnatural.com
NW Natural Steven Reinholtz Steven.Reinholtz@nwnatural.com
NW Natural Cecelia Tanaka Cecelia.Tanaka@nwnatural.com
NW Natural Jen Yocom Jennifer.Yocom@nwnatural.com
NW Natural Sam Christenson Samantha.Christenson@nwnatural.com
NW Natural Anna Chittum Anna.Chittum@nwnatural.com
NW Natural Nels Johnson Nels.Johnson@nwnatural.com
OPUC Kim herb Kim.herb@puc.oregon.gov 
OPUC Anna Kim Anna.KIM@puc.oregon.gov
OPUC Zach Baker Zachariah.Baker@puc.oregon.gov
Portland Energy Conservation Inc (PECI) Tim Miller 
Public Counsel Aaron Tam 
WUTC Jade Jarvis jade.jarvis@utc.wa.gov
Member of the Public - Monitoring for LWV-OR Kathy Moyd 
Call In (unknown) 15037576222
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TWG # 5 - Distribution System Planning, April 25, 2022 
Organization Attendence  Email
AWEC Chad Stokes cstokes@cablehuston.com
Cascade Natural Gas Brian Robertson Brian.Robertson@cngc.com
Climate Solutions Greer Ryan greer.ryan@climatesolutions.org
CUB Jennifer Hill-Hart jennifer@oregoncub.onmicrosoft.com
CUB Sudeshna Pal
DEQ Matt Steele Matt.STEELE@deq.oregon.gov
Enbridge Whitney Wong WWong@Spectraenergy.com
Enbridge Amrit Kunera kunera@enbridge.com
Energy Trust Spencer Moersfelder spencer@etoo.org
Energy Trust Gina Saraswati Gina_Saraswati@etoo.org
Energy Trust Kyle Morrill Kyle_Morrill@etoo.org
Energy Trust Quinn Cherf Quinn_Cherf@etoo.org
Green Energy Institute, Lewis & Clark Law School (GEI) Carra Sahler 
Metro Climate Action Team Pat Delaquil
Nature Conservancy in OR Laura Tabor laura.tabor@TNC.ORG
NW Energy Coalition Jeff Bissonnette jeff.bissonnette@nwenergy.org
NW Energy Coalition Fred Heutte
NWGA Dan Kirschner dkirschner@nwga.org
NWGA Natasha Jackson njackson@nwga.org
NW Natural Tamy Linver Tamy.Linver@nwnatural.com
NW Natural Matthew Doyle Matthew.Doyle@nwnatural.com
NW Natural Melissa Martin Melissa.Martin@nwnatural.com
NW Natural Ryan Bracken Ryan.Bracken@nwnatural.com
NW Natural Haixiao Huang Haixiao.Huang@nwnatural.com
NW Natural Andy Fortier Andy.Fortier@nwnatural.com
NW Natural Laney Ralph Delaney.Ralph@nwnatural.com
NW Natural Kellye Dundon Kellye.Dundon@nwnatural.com
NW Natural Doug Tilner Douglas.Tilgner@nwnatural.com
NW Natural Mary Moerlins Mary.Moerlins@nwnatural.com
NW Natural Natasha Siores Natasha.Siores@nwnatural.com
NW Natural Rebecca Trujillo Rebecca.Brown@nwnatural.com
NW Natural Ed Thurman Edward.Thurman@nwnatural.com
NW Natural Scott Johnson Scott.Johnson@nwnatural.com
NW Natural Steven Reinholtz Steven.Reinholtz@nwnatural.com
NW Natural Sebastian Weber Sebastian.Weber@nwnatural.com
NW Natural Nels Johnson Nels.Johnson@nwnatural.com
Oregon Environmental Council Angus Duncan 
OPUC Kim herb Kim.herb@puc.oregon.gov 
OPUC Zach Baker Zachariah.Baker@puc.oregon.gov
OPUC Abe Abdallah abe.abdallah@puc.oregon.gov
Portland Energy Conservation Inc (PECI) Tim Miller timmiller@climatesolutions.org
Public Counsel Aaron Tam 
WUTC Jade Jarvis jade.jarvis@utc.wa.gov
WUTC Byron Harmon byron.harmon@utc.wa.gov
Member of the Public - Monitoring for LWV-OR Kathy Moyd 
Call-in (unknown) 15037576222
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TWG #6 RNG Methodology and System Resource Planning, June 1, 2022
Organization Attendence  Email
Avista Corp Tom Pardee Tom.Pardee@avistacorp.com
Avista Corp Michael Brutocao Michael.Brutocao@avistacorp.com
Cascade Natural Gas Brian Robertson Brian.Robertson@cngc.com
Cascade Natural Gas Ashton Davis Ashton.Davis@cngc.com
Cascade Natural Gas Mark Sellers-Vaughn Mark.Sellers-Vaughn@cngc.com
CUB Jennifer Hill-Hart jennifer@oregoncub.onmicrosoft.com
CUB Sudeshna Pal
DEQ Matt Steele Matt.STEELE@deq.oregon.gov
Enbridge Sue Mills millss@enbridge.com
Energy Exemplar Mark Sklar-Chik mark.sklar-chik@energyexemplar.com
Energy Exemplar Jonathan Surls jonathan.surls@energyexemplar.com
Energy Trust Spencer Moersfelder spencer@etoo.org
Energy Trust Gina Saraswati Gina_Saraswati@etoo.org
Energy Trust Kyle Morrill Kyle_Morrill@etoo.org
Green Energy Institute, Lewis & Clark Law School (GEI) Carra Sahler 
Metro Climate Action Team Pat Delaquil
Nature Conservancy in OR Laura Tabor laura.tabor@TNC.ORG
NW Energy Coalition Jeff Bissonnette jeff.bissonnette@nwenergy.org
NW Natural Tamy Linver Tamy.Linver@nwnatural.com
NW Natural Matthew Doyle Matthew.Doyle@nwnatural.com
NW Natural Melissa Martin Melissa.Martin@nwnatural.com
NW Natural Ryan Bracken Ryan.Bracken@nwnatural.com
NW Natural Haixiao Huang Haixiao.Huang@nwnatural.com
NW Natural Andy Fortier Andy.Fortier@nwnatural.com
NW Natural Laney Ralph Delaney.Ralph@nwnatural.com
NW Natural Kellye Dundon Kellye.Dundon@nwnatural.com
NW Natural Doug Tilner Douglas.Tilgner@nwnatural.com
NW Natural Mary Moerlins Mary.Moerlins@nwnatural.com
NW Natural Natasha Siores Natasha.Siores@nwnatural.com
NW Natural Rebecca Trujillo Rebecca.Brown@nwnatural.com
NW Natural Ed Thurman Edward.Thurman@nwnatural.com
NW Natural Scott Johnson Scott.Johnson@nwnatural.com
NW Natural Steven Reinholtz Steven.Reinholtz@nwnatural.com
NW Natural Sebastian Weber Sebastian.Weber@nwnatural.com
NW Natural Mary Moerlins Mary.Moerlins@nwnatural.com
NW Natural Mike Meyers Michael.Meyers@nwnatural.com
NW Natural Taylor Nickel Taylor.Nickel@nwnatural.com
NW Natural Anna Chittum Anna.Chittum@nwnatural.com
NW Natural Dan Kizer Daniel.Kizer@nwnatural.com
NW Natural Cecelia Tanaka Cecelia.Tanaka@nwnatural.com
Oregon Environmental Council Angus Duncan 
OPUC Kim herb Kim.herb@puc.oregon.gov 
OPUC Nick Sayen Nick.SAYEN@puc.oregon.gov
OPUC JP Batmale JP.BATMALE@puc.oregon.gov
Physicians for Social Responsibility Melanie Plaut 
Portland Energy Conservation Inc (PECI) Tim Miller timmiller@climatesolutions.org
Puget Sound Energy gurvinder.singh@pse.com
Public Counsel Aaron Tam 
WUTC Jade Jarvis jade.jarvis@utc.wa.gov
Member of the Public - Monitoring for LWV-OR Kathy Moyd 
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TWG #7 Portfolio Results and Action Plan, September 8, 2022
Organization Attendence  Email
AWEC Chad Stokes cstokes@cablehuston.com
Cascade Natural Gas Brian Robertson Brian.Robertson@cngc.com
Cascade Natural Gas Ashton Davis Ashton.Davis@cngc.com
Cascade Natural Gas Devin McGreal Devin.McGreal@cngc.com
CUB Bob Jenks 
CUB Will Gehrke willg@oregoncub.org
CUB Sudeshna Pal
CUB Jennifer Hill-Hart jennifer@oregoncub.onmicrosoft.com
CUB Mike Goetz
DEQ Matt Steele Matt.STEELE@deq.oregon.gov
Electrify Now Brian Stewart 
Enbridge Sue Mills millss@enbridge.com
Energy Trust Spencer Moersfelder Spencer.Moersfelder@energytrust.org
Energy Trust Kyle Morrill
Energy Trust Jake Kennedy Jake.Kennedy@energytrust.org
Fortis BC Ken Ross Ken.Ross@fortisbc.com
Green Energy Institute, Lewis & Clark Law School (GEI) Carra Sahler 
Metro Climate Action Team Pat Delaquil
NW Energy Coalition Jeff Bissonnette jeff.bissonnette@nwenergy.org
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J.1 Draft Comments  
NW Natural invited and received comments/questions on its Draft IRP from a number of stakeholders. As several of the 
comments/questions were similar and often related to the same topic, NW Natural has created the table below which summarizes 
the comments received by topic and NW Natural’s response. NW Natural appreciates the feedback and engagement in its 2022 IRP 
process.  
 

Topic Summary of Draft Combined Comments Response from NW Natural 

General  We received comments asking for more 
explanation of the distinction between 
Reference Case and Base Case, and the 
purpose that each case is serving in the 
analysis. 

NW Natural has now included a Reference Case in 
the Glossary and has also provided a section in 
Chapter 2 that discusses what is meant by Reference 
Case as well as a discussion about why NW Natural 
not including a base case in this IRP. More 
specifically, a reference case is a projection of 
demand based on historical trends embedded in 
customer additions, customer losses, and customer 
usage profile throughout the year across residential, 
commercial, and industrial sectors. This is the 
comparative case that allows one to gain but for 
understanding. Additionally, due to the degree of 
uncertainty of loads, policy, costs, and resources, for 
this IRP rather than developing a base case, NW 
Natural uses the range of cases, stochastic 
simulation, and risk analysis to inform its action plan  
for the next couple of years until the next IRP. For 
purposes of this IRP, the action plan is the selected 
portfolio.  
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Topic Summary of Draft Combined Comments Response from NW Natural 

General NW Natural received a few comments, 
noting typos, missing words, or unclear 
sentences. Additionally, there were 
numerous requests for additional 
discussion and information. 

NW Natural appreciates these comments and has 
made corrections based on this feedback. 
Additionally, NW Natural has tried to include 
additional information about key topics such as RNG 
and Hydrogen within the body of the IRP to provide 
clarity. Lastly, NW Natural has added more materials 
and information in the appendices in support of key 
topics and underlying assumptions. 

General NW Natural received a comment regarding 
PLEXOS® and suggesting more discussion 
about it especially with it being new to this 
IRP and a cause for one of the requested 
waivers allowing a delay. 

NW Natural has updated the Executive Summary to 
add more about what is new to this IRP or what has 
changed and PLEXOS® is discussed as the first item. 
NW Natural also expanded its discussion about the 
core algorithms of the PLEXOS modelling software 
and the computational hurdles of completing the 
complex IRP modeling. 

General NW Natural received comments 
requesting more information be included 
regarding the inputs contained in each of 
the portfolios shown in Chapter 7. 

NW Natural has expanded its description and 
information relating to each of the portfolios in 
Chapter 7 and included additional information 
within its Appendices. As the previous chapters build 
to this portfolio evaluation and selection chapter, 
additional information has also been added 
throughout the IRP and the reader may find 
additional information in other relevant chapters.  
Further, NW Natural will be providing workpapers 
that should also contain the requested information 
in more detail.  

General NW Natural received some comments 
asking for information like that provided in 
the UM2178 workshop. More specifically, 

NW Natural now includes the estimated bill impacts. 
Please see Chapter 7 for more information. 
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Topic Summary of Draft Combined Comments Response from NW Natural 

requesting information about potential 
residential ratepayer impacts. 

General NW Natural received comments asking 
about how it compares resources. 

NW Natural compares resources using the least cost, 
least risk framework. It does so by calculating the 
PVRR for different resources and using risk analysis 
to evaluate resulting portfolios to inform the action 
plan. 

Gas Price Forecast NW Natural received some comments 
about its gas price forecast. More 
specifically, comments were asking about 
more details relative to our gas price 
forecast as well as concerns about the 
volatility of gas prices and how that is 
factored into the analysis. 

NW Natural has added some additional information 
about its gas price forecast and in Chapter 2, now 
includes a chart that shows both the history and 
forecast range for the weighted average cost of gas. 
Additionally, as part of its risk analysis, NW Natural 
includes a detail discussion about the price 
simulation of conventional natural gas as one of the 
stochastic variables. 

Environmental Policy NW Natural received several comments 
asking about the recently passed Inflation 
Reduction Act and its impact on the IRP. 

The IRP process is complex and highly technical. By 
its nature, to develop portfolios, forecasts must be 
locked down at some point in time during the 
process. This is one of the reasons that the IRP is 
redone on a biannual cadence, recognizing the 
changing environment. The IRA was passed after NW 
Natural released its draft IRP and within 
approximately a month from its filing date. We have 
referred to it in several places within the IRP but did 
not specifically include it in the modeling. However, 
due to the scenario analyses that NW Natural 
performed, several of areas that will likely be 
impacted by the IRA have indeed been included. By 
means of example, one of the scenarios anticipated 
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Topic Summary of Draft Combined Comments Response from NW Natural 

a production tax credit for hydrogen. NW Natural 
will continue to monitor the environment for 
impacts from the IRA and other policies and use 
these to inform its planning processes. 

Environmental Policy NW Natural received comments on SB 98 
and, how we are thinking about SB 98 and 
does the CPP require gas to be on-system? 

NW Natural has expanded its compliance discussion 
of SB 98 and the CPP within the results as well as in 
Chapter 6 where we discuss resources. SB 98 and the 
CPP allow for “book and claim” reporting and 
tracking of RNG. The Greenhouse Gas Reporting 
program does not require the physical delivery of 
specific RNG molecules to end-users on NW 
Natural’s distribution system. 

Environmental Policy NW Natural was asked various questions 
about the CPP and how it would apply.  
Some of the questions asked about the use 
of non-local RNG, the use of CCIs, and 
costs for compliance resources 

NW Natural has expanded its compliance discussion 
and now includes several charts that identify costs 
for RNG, hydrogen, and CCIs. Please refer to Chapter 
6 for additional information. 

Emerging Technologies NW Natural received multiple comments 
relating to Gas Heat Pumps. A number of 
the comments were asking about what the 
adoption rates were and the source of 
these adoption rates.   

The adoption curve for gas heat pumps was based 
on information from GTI, NEEA and SMEs. Based on 
feedback from stakeholders, NW Natural has scaled 
back its adoption curve assumptions. Please refer to 
end use forecasting in Chapter 3 for more 
information. Additionally, please refer to the 
workpapers for additional information. 

Load Forecast NW Natural received several comments 
related to both its customer forecast and 
its subsequent load forecast. Many of the 
comments were related to gas bans, code 
changes, a presumption of the cost 

There is a high degree of uncertainty relative to NW 
Natural’s load forecast in this IRP. For this reason, 
NW Natural is using a reference case for 
comparative purposes as well as scenario analysis to 
understand the implications of various load forecasts 
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Topic Summary of Draft Combined Comments Response from NW Natural 

effectiveness of electrification and 
environmental policies promoting 
electrification. 

and how that might impact our Action Plan. 
Additionally, as was mentioned before, the IRP is not 
a policy making document, but it does take potential 
futures into consideration including a high 
electrification scenario. However, no municipality 
has currently passed a “gas ban” in Oregon. As NW 
Natural has commented before, NW Natural strongly 
disagrees that mandating customers to defect from 
the gas system is a CPP compliance pathway for 
Oregon gas utilities. The CPP requires gas utilities to 
meet GHG emissions targets and does not require 
them to stop serving customers. NW Natural does 
not know the full cost to serve that customer on the 
electric system inclusive of the incremental 
generation, transmission, distribution cost, which 
are in addition to the incremental equipment and 
installation costs for customers to switch to an all-
electric home. As such NW Natural is not able to 
validate that electrification would be is a least cost, 
least risk option for customers that have chosen gas 
end-use equipment. That said, NW Natural did 
include several scenarios with varying degrees of 
electrification. See chapter 7 for scenario details. As 
is the objective with our scenario and other risk 
analyses, these are used to inform a low regret and 
robust action items in our action plan. 

Load Forecast NW Natural received comments asking for 
more information relating to Washington 
customers and load forecasts. 

NW Natural appreciates the feedback as it relates to 
Washington and agrees. Additional information has 
been provided for Clark and Skamania counties and 
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Topic Summary of Draft Combined Comments Response from NW Natural 

has noted that both counties are also included in the 
Portland MSA. 

Load Forecast NW Natural received several comments 
about how weather and more specifically 
climate change was included into its load 
forecast. Several questions asked for more 
clarity relative to the role of climate 
change in determining both the Design 
Peak Weather and the Design Winter 
Weather. 

NW Natural discussed the role of weather in Chapter 
3. As discussed, NW Natural incorporated five 
selected IPCC climate models for each of its load 
centers. As the design winter weather is an 
adjustment to the expected weather forecast for the 
winter months, by extension it too incorporates 
climate change trends. The impacts of climate 
change on cold snaps such as is modeled with the 
Design Peak Weather is still uncertain and unclear in 
both frequency and magnitude. NW Natural will 
continue to test this relationship.  

Load Forecast As was mentioned in previous comments, 
NW received comments to examine 
additional scenarios that captured 
aggressive reductions in gas demand.  

NW Natural, in fact, did include scenarios that 
captured aggressive reductions in gas demand, 
including full building electrification, which all but 
eliminates installations of any new natural gas 
equipment in residential and small commercial 
buildings. In future IRPs, NW Natural will evaluate 
any additional scenarios that are relevant and 
informative, but policies requiring customers to 
remove their working natural gas equipment before 
needing replacement is outside the scope of being 
informative as a scenario to help inform the action 
plan. 

Demand Side Management NW Natural received several comments 
relative to Hybrid Heating. More 
specifically, questions related to adoption 

NW Natural does consider hybrid heating to reduce 
gas use whilst allowing gas customers the ability to 
use their gas furnace as back up during periods of 
cold weather. Please see Chapter 3’s end use section 
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Topic Summary of Draft Combined Comments Response from NW Natural 

rates and the use of gas public purpose 
funds to promote hybrid systems. 

for a discussion of the anticipated adoption rates. At 
the time of this writing, NW Natural is not planning 
to use gas public purpose funds for fuel switching 
nor is it aware that this is possible. The IRP is not a 
policy document and the question of using gas public 
purpose funds for fuel switching is a policy question 
and not discussed in the IRP.    

Demand Side Management NW Natural received several comments 
relative to energy efficiency and its value 
as a compliance resource. It was proposed 
that NW Natural show energy efficiency 
graphically in comparison to other 
compliance resources. 

NW Natural strongly agrees with the value of energy 
efficiency both as a decarbonization tool as well as 
an affordability measure. NW Natural appreciates 
the suggestion and adding energy efficiency and 
other load reductions to the compliance graphs. See 
Chapter 7 for details.  

Demand Side Management NW Natural received a few comments 
relative to avoided costs. More specifically, 
the comments were asking for clarification 
relative if the CPP caused avoided costs to 
increase or decrease from the prior IRP. 

NW Natural has adjusted its language to clarify that 
the CPP has caused Avoided Costs related to GHG 
compliance costs to increase and thus increasing the 
amount of cost-effective energy efficiency. NW 
Natural also notes that GHG compliance costs have 
also increased significantly for Washington as well as 
HB 1257 requires the use of the Social Cost of 
Carbon for resource planning, which is used for 
Washington’s avoided GHG compliance costs. 

Demand Side Management NW Natural received comments relative to 
DSM potential methodology. More 
specifically, the comments related to the 
methodology that AEG used and if it was 
like the ETO’s methodology. There were 
also comments with suggestions for 
making the table clearer. 

Methodology descriptions for the resource 
assessment process has been included for both ETO 
and AEG. Please refer to Chapter 5, appendix D, and 
WUTC Docket 210773 for more information. 
Additionally, labels for both tables and graphs have 
been updated. 
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Topic Summary of Draft Combined Comments Response from NW Natural 

Demand Side Management NW Natural received several comments 
about the forecasted amount of energy 
efficiency savings by the ETO and how 
those savings are going to be achieved.  
More specifically, the comments 
requested more specificity relative to the 
program offerings and made mention of 
increases in the projected energy 
efficiency forecast. Additionally, the 
comments asked for more explanation for 
savings associated with emerging 
technologies. 

As discussed in Chapters 4 and 5, avoided costs for 
both Oregon and Washington have materially 
increased since the last IRP and in turn increased the 
amount of cost-effective energy efficiency. Please 
see Chapter 4 for the specifics on the avoided costs. 
Additionally, the Energy Trust of Oregon has 
provided the deployment summary in Appendix D. 
Energy Trust also explained that they apply risk 
adjustment factors to emerging technologies based 
on market, technical and data risk. Lastly, NW 
Natural works with the Energy Trust of Oregon to 
ensure that consistent with methodology in Chapter 
5, Energy Trust has sufficient funding to acquire the 
forecasted therm savings, or the amount identified 
and approved by the Energy Trust board. 

Supply Side Resources NW Natural received some comments 
about its one of its demand response 
programs and more specifically about its 
Industrial Recall options and how often it is 
used. There was also a comment about the 
emissions associated with this option. 

NW Natural has utilized the industrial recall options 
twice over the past five years. These are options are 
near the top of our resource stack, meaning they are 
the on of the last resources to be dispatched in 
order to meet peak capacity requirements and 
should be expected to rarely be utilized. The 
counterparties involved with these recall 
agreements mays switch to alternative fuels, such as 
diesel, or decide to shut down if their gas supplies 
are recalled. Therefore, net emissions to society 
from NW Natural evoking an industrial recall 
agreement could either increase or decrease, but 
the magnitude of the impact to net emissions is de 
minimis due to the rarity of exercising these options. 
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Topic Summary of Draft Combined Comments Response from NW Natural 

Supply Side Resources NW Natural received several comments 
about the Portland LNG facility and more 
specifically the replacement of the Cold 
Box. 

NW Natural has updated the section relating to 
Portland LNG Cold Box replacement and provided 
additional information. Please see Chapter 6 and the 
associated appendices for additional information. 

Renewables NW Natural received a few comments and 
questions relative to RNG. More 
specifically, the comments requested more 
information, clarifications, and support for 
the expected availability and costs of RNG 
along with comments about the 
competitiveness of the market and this 
impact on our assumptions.  

Knowing that there is a lot of interest in RNG (and 
hydrogen) NW Natural has expanded its discussion 
in Chapter 6 on RNG and specifically addresses 
concerns about RNG supply. NW Natural’s 
assumptions are informed by third party analysis as 
well as our own experience through our RFP process. 
Chapter 6 also includes information on costs. As is 
recognized, the RNG market is quite dynamic and as 
the market matures, additional information will 
become available. NW Natural uses both scenario 
analysis and stochastic analysis to better understand 
risks associated with RNG and this in turn is used to 
information the action plan. Please see Chapter 6 for 
more information on RNG and please see Chapter 7 
for more information on the risk analysis. 

Renewables As mentioned above, NW Natural received 
several comments asking about carbon 
intensities of RNG and Hydrogen and how 
the reporting of carbon intensities 
between both SB 98 and the CPP compare. 

NW Natural has expanded the discussion on carbon 
intensities in both Chapter 6 as well as in the 
Appendices. By means of example, Chapter 6 now 
includes a table for all the carbon intensities for 
registered projects in the Oregon Clean Fuels 
Program. NW Natural also discusses carbon intensity 
reporting. Carbon intensity reporting is required for 
SB 98 compliance, and it is expected that 
Washington will also have a reporting requirement. 
Thus, while the CPP treats RNG acquisitions as zero 
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Topic Summary of Draft Combined Comments Response from NW Natural 

anthropogenic carbon dioxide (i.e., CI score = 0) 
meeting compliance obligations at this time, the CI 
information will be available through different 
reporting vehicles. 

Renewables NW Natural received many comments on 
Hydrogen and Power to Gas. These 
comments were regarding the various 
colors/types of Hydrogen, clarification on 
what Power to Gas is and similar to 
questions regarding RNG, questions about 
availability and costs. NW Natural will 
respond to these comments by first 
focusing on the Hydrogen questions and 
then addressing P2G. 

Similar to NW Natural’s response to RNG, we have 
expanded our discussion of Hydrogen and now 
include a chart that explains the different types of 
Hydrogen (often described as the different colors of 
Hydrogen). Chapter 6 also now contains information 
about costs, availability, and carbon intensity. NW 
Natural also addresses the pressure related 
properties that limit Hydrogen as a resource for our 
Forest Grove Uprate project. Similar to RNG, the 
Hydrogen market is very dynamic. By means of 
example, NW Natural notes that in our recent RFP 
process, hydrogen resources have been identified 
that are cost competitive with RNG. The Inflation 
Reduction Act (IRA) enables a hydrogen production 
tax credit that is predicted to continue to make 
hydrogen and synthetic methane more cost-
effective resources in the next two decades. As with 
RNG, NW Natural uses both scenario analysis and 
stochastic analysis to better understand risks 
associated with Hydrogen and this in turn is used to 
information the action plan. Please see Chapter 6 for 
more information on RNG and please see Chapter 7 
for more information on the risk analysis.  

Renewables As was mentioned above, as a subset of 
comments received on Hydrogen, NW 

Like the comments above, noting the interest from 
the comments, NW Natural has expanded its 
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Topic Summary of Draft Combined Comments Response from NW Natural 

Natural received several comments on 
Power to Gas (P2G). More specifically, 
what is P2G, what is its role and storage 
potential and timeline on providing 
service. 

discussion of P2G in Chapter 6. This includes a 
definition of P2G. Relative to the role of P2G, it will 
be viewed as a low-carbon resource just like any 
other resources. The one nuance is that it may make 
sense to serve large customers with 100% hydrogen 
from dedicated hydrogen production projects 
alongside distribution blending to increase 
decarbonization efficiencies and decrease costs. 
Relative to the storage potential, Mist appears to 
have the geology to support more storage 
development. Hydrogen and synthetic methane can 
be used to fill these reservoirs and store low-carbon 
energy for months or years at a time. This energy 
can be distributed through either the gas or electric 
grids when it is needed, such as during times of low 
water/wind/solar resources to thermal generation 
plants, or to homes and businesses during low 
temperature winter peak conditions. Lastly, P2G 
projects are currently in the early planning and 
development stages. 

Compliance Planning NW Natural has received multiple 
comments related to compliance with OR 
and WA legislation. More specifically, the 
questions were asking how NW Natural 
plans on complying with these new 
regulations especially in the medium and 
long term. NW Natural was also 
encouraged to include of a discussion 
relative to how it was thinking of 

There is a lot of uncertainty in the future relative to 
loads, costs, resources, and future policy. For this 
reason, NW Natural rather than identifying a base 
case or even a preferred portfolio, NW Natural has 
identified the compliance actions that it will be 
taking before the next IRP is filed. NW Natural will 
comply will all Oregon and Washington laws and will 
also use a least cost, least risk framework for 
evaluating its compliance resources. 
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Topic Summary of Draft Combined Comments Response from NW Natural 

compliance and specifically a comment 
was offered to include more information 
regarding GHG compliance costs. 

 
NW Natural appreciates the comment about adding 
more information to the discussion relative to GHG 
costs. To this end, in addition to GHG compliance 
costs included in avoided costs in Chapter 4, it has 
also added substantially to the section about both 
RNG and Hydrogen in Chapter 6. Additionally, NW 
Natural has added some additional discussion to 
Chapter 7 which discusses both the portfolio results 
of the different scenarios as well as the risk analysis 
used to inform the action. 

Compliance Planning NW Natural received some comments 
relative to using unbundled RTCs to meet 
CPP compliance obligations. There were 
concerns that this may not be correct or 
that our interpretation and the rules 
around using RTCs may become more 
stringent in future years. 

NW Natural is confident in its interpretation of the 
CPP Compliance obligations, and we continue to 
keep in close communication with the DEQ to plan 
properly for our ratepayers. 

Portfolio Results NW Natural received comments regarding 
the portfolio results and the impacts on 
customers. 

NW Natural has updated the IRP to include a section 
on Customer Bill Impacts. Please see Chapter 7 for 
more information. 

Portfolio Results NW Natural received a number of 
comments and questions relative to the 
sawtooth shape of the results and with 
offset and purchase allowance amounts 
were alternating every few years. 

NW Natural has updated these charts for the final 
submission, please see Chapter 7 for details about 
the flexibility of compliance instruments within a 
compliance period. 

Portfolio Results NW Natural was asked about results and 
the need for capacity resources. More 
specifically, NW Natural was asked to 

NW Natural has revised the portfolio results in 
Chapter 7. For NW Natural cost estimates and 
resources quantities needed to serve its Peak Day 
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Topic Summary of Draft Combined Comments Response from NW Natural 

quantify the amount of investment needed 
to serve peak. 

please refer to Chapters 3 and 6. Lastly, NW Natural 
includes detailed information on its portfolio 
analysis in the appendix. 

Risk Analysis/Scenario 
Analysis 

As noted above, NW Natural received 
many comments regarding electrification. 
More specifically, electrification was seen 
to potentially reduce load and thus, 
needed to be considered to inform the 
action plan. 

As was noted above, NW Natural did evaluate 
several scenarios with varying levels of 
electrification. The results of these portfolios were 
used to inform our action plan. As the policy and 
market landscape continues to evolve, NW Natural 
will continue to monitor policy, codes and standards, 
and trends in customer additions and losses. The IRP 
is updated and refiled approximately every two 
years to update the data, assumptions, and models 
to reflect changes through time. 

Risk Analysis/Scenario 
Analysis 

NW Natural received a question about the 
scenarios that were evaluated. More 
specifically, NW Natural was asked about 
why other scenarios were not included. 

The company works together with stakeholders 
during the Technical Working Groups to identify 
what scenarios to include in the IRP and must limit 
the scope to a manageable number of scenarios to 
be able to complete the IRP. 

Distribution System Planning NW Natural received comments relative to 
non-pipeline alternatives as distribution 
system planning solutions. More 
specifically, there were comments to 
include more discussion about the non-
pipeline solutions explored, costs of these 
alternatives and the implications of 
electrification. 

NW Natural does evaluate nonpipelined solutions 
for distribution system planning and has included 
this discussion in Chapter 8. NW Natural uses the 
same framework for distribution system planning as 
it does for system planning – least cost least risk. As 
such, alternative non-pipeline solutions may provide 
an opportunity to reduce costs and risks. In order to 
be able to evaluation non-pipeline solutions the 
Company needs to be able estimate the cost, 
quantity and reliability of any distribution system a 
option included non-pipeline options. The primary 
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Topic Summary of Draft Combined Comments Response from NW Natural 

objective of our current GeoTEE pilot program is to 
develop as supply curve so that it may be included as 
a solution on an equal basis as our pipeline 
solutions. It is also one of the reasons that we are 
proposing a GeoDR pilot as well. 

Distribution System Planning NW Natural received comments about 
using electrification to “prune” the gas 
system or as a non-pipeline solution for 
distribution system planning. 

As stated above, as a fuel of choice, customers can 
leave the gas system today. When they chose to 
stay, NW Natural has an obligation to serve and to 
serve with the fuel and end use equipment selected 
by the customer. Additionally, NW Natural is not 
privy to the cost and emissions shift that would take 
place on the electric side, it is not able to do a 
complete analysis of least cost – least risk. 

Distribution System Planning NW Natural received several comments 
requesting clarification about the Forest 
Grove project and more specifically about 
the need for the project. 

NW Natural has rewritten our Distribution System 
Planning section to clarify. Please see Chapter 8. 
More specifically though, the uprates to the Forest 
Grove Feeder are necessary to serve existing 
communities. It is needed to serve an existing 
pressure issue. 

Distribution System Planning NW Natural received several comments 
about future distribution system planning 
needs and more specifically if there are 
additional sections that may need 
reinforcements. 

As discussed in more detail in Chapter 8, NW Natural 
is completing an improvement to its distribution 
system planning process and tools. This 
improvement should provide more granularity and 
insights into our distribution system planning. As 
discussed in the Chapter 8, normally NW Natural 
provides a 10-year system reinforcement plan with 
the IRP. However; since the Company is in transition 
with a significant improvement to distribution 
system planning NW Natural will provide this 10-



J Draft Comments 
 
 
 
 

192 
 

 

 

Topic Summary of Draft Combined Comments Response from NW Natural 

year plan via an IRP update once these 
improvements are complete. 

Public Engagement NW Natural received several comments 
and suggestions about how the company is 
engaging the public in the IRP process. 

With this IRP, NW Natural posted its presentations 
and to the extent available also posted video of its 
technical working groups. NW Natural will continue 
this practice moving forward. We have recently 
launched a Community and Equity Advisory Group 
and we hope to integrate these valuable comments 
into our IRP process. There is still more that can be 
done, and we value the input of our communities in 
improving the IRP process and serving our 
stakeholders better. 

Data/Assumption/Workpaper NW Natural received many comments with 
regard to data, assumptions and 
workpapers. More specifically, comments 
requested that excel files be provided with 
intact formulas, workpapers be provided 
with assumptions identified, the data 
behind some of the charts and graphs be 
provided and so on. 

An IRP is quite complex and includes many models 
some run in excel but many models must use more 
complex statistical and optimization software. It is 
NW Natural’s objective to provide comprehensive 
and user-friendly workpapers to be as transparent as 
possible. Due to the extent and complexity of the 
workpapers as discussed at the last TWG, it may take 
some time to pull all the workpapers together in a 
format and organization that is most helpful and 
transparent for stakeholders. 
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Appendix K: Low Emissions Gas Resource Evaluation Methodology 
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K.1 Terminology 
Renewable Natural Gas (RNG): Per ORS 757.392, means any of the following products processed to 
meet pipeline quality standards or transportation fuel grade requirements:  

(a)Biogas that is upgraded to meet natural gas pipeline quality standards such that it may blend with, 
or substitute for, geologic natural gas;  

(b)Hydrogen gas derived from renewable energy sources; or  

(c)Methane gas derived from any combination of: (A)Biogas; (B)Hydrogen gas or carbon oxides derived 
from renewable energy sources; or (C)Waste carbon dioxide. 

While a more comprehensive description of RNG resources would be “low carbon gas” the term RNG 
will be used interchangeable with low carbon gas in this methodology. 
 
RNG Portfolio: The collection of RNG resources delivering, or contractually committed to deliver in the 
future, RTCs to NW Natural customers. 

RNG Resource Pipeline: A list of all RNG resources known to the Renewable Resources team that could 
become part of NW Natural’s RNG portfolio. This pipeline includes information gathered during 
origination activities including issuance of RFPs for RNG resources. 

Acquisition: In this policy, any RNG or RTC procurement contract, investment in RNG project 
development, or acquisition of an RNG project is referred to collectively as an “acquisition” of an RNG 
resource.  

Offtake: an RNG resource that is purely a contract for the purchase of RTCs or bundled RNG 
(environmental attributes plus “brown gas.”) An offtake requires no capital investment and is a pure 
pass-through cost that, per the final OPUC rules related to SB 98, is to be recovered via the Purchased 
Gas Adjustment.  

Development Project: An RNG resource that requires some amount of capital investment and legal 
agreements associated with ownership of assets.  

Brown gas: When RNG is purchased as a bundled commodity it can be separated into RTCs and 
“brown” gas. Once the RTC is separated from the underlying gas, the brown gas does not carry any 
environmental benefits. It can be separately accounted for distinct from the transactions associated 
with the RTCs. In most cases the brown gas will be sold locally to a buyer able to take delivery of 
physical gas near the point of RNG production. The costs or revenues associated with transacting any 
brown gas related to an RNG transaction are taken into account when determining a resource’s total 
incremental cost.  
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Renewable Thermal Certificate (RTC): The unique environmental attributes from the production, 
transportation, and use of one dekatherm of RNG.  

Senate Bill 98 (SB 98)/ OAR 860-150: A bill passed by the Oregon Legislature and signed into law in 
2019.8 The law establishes targets for Oregon’s natural gas utilities to procure renewable natural gas 
for its sales customers and recover costs prudently incurred to meet those targets. The rules to 
implement SB 98 are Division 150 of Chapter 860 of Oregon’s Administrative Rules (OAR 860-150), 
which were ordered into rule by the Oregon Public Utility Commission (OPUC).9 

Cost of Service model: An Excel-based financial model that calculates the overall cost to customers of 
an RNG or RTC resource, considering the utility costs of debt and equity if any capital investments are 
required, utility tax burden, anticipated cost recovery activity and timing, and other relevant and 
salient aspects of a procurement, project development, or investment (collectively “Transaction”).  

Incremental Cost Workbook: An Excel-based model that evaluates the value of RNG resources for NW 
Natural customers. It calculates the incremental cost of RNG based upon “all-in costs,” where the 
difference in the cost of service of an RNG resource and the costs avoided from not needing to procure 
an equivalent amount of conventional natural gas is the incremental cost. Using the most recent 
methodology approved by the OPUC to calculate incremental costs10 and the direction of OAR 860-
150, this model produces a levelized incremental cost, both in expectation and on a risk-adjusted basis. 
The model yields the cost of delivering the RTC and brown gas, bundled together, to NW Natural 
customers. Thus, when evaluating RNG resources, this policy stipulates the incremental cost of an RNG 
resource is the incremental cost of delivering that RNG as a bundled resource, inclusive of the 
underlying gas. When a transaction is for RTCs only, the model attributes a brown gas purchase to the 
deal in order to compare deals on an apples-to-apples basis.  

Incremental Cost: The levelized incremental cost of projects contributing to NW Natural’s RNG 
portfolio over the remaining expected life of the project. This metric is the expected incremental cost 
of an RNG resource to NW Natural customers and is not risk-adjusted. The incremental cost of each 
resource in the RNG portfolio is included in the annual RNG compliance report detailed in OAR 860-
150-0600, where the summation of the total incremental cost of each resource in the portfolio is the 
total incremental revenue requirement of the RNG portfolio. 

FYRALIC (First Year Risk-Adjusted Levelized Incremental Cost): The levelized risk-adjusted incremental 
cost as calculated as an output of the Incremental Cost model for the first year a prospective project is 

 
8 https://olis.leg.state.or.us/liz/2019R1/Measures/Overview/SB98  
9 See OPUC Order No. 20-227 and https://secure.sos.state.or.us/oard/viewSingleRule.action?ruleVrsnRsn=271677 
10 See OPUC Order No. 20-403 at https://apps.puc.state.or.us/orders/2020ords/20-403.pdf 

https://olis.leg.state.or.us/liz/2019R1/Measures/Overview/SB98
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expected to deliver RTCs to NW Natural customers. This cost, in levelized $/Dth over the expected life 
of the project, is deemed to be the incremental cost of RNG for evaluation of prospective RNG 
resources based upon OAR 860-150-0200 and the calculation methodology approved by the OPUC in 
Order No. 20-403.  

RNG Acquisition Target: A year by year state specific target of RNG for delivery to NW Natural 
customers in each state based upon complying with OR SB 98 and the Oregon Department of 
Environmental Quality’s (ODEQ’s) Climate Protection Program (CPP) in Oregon; and WA HB 1257 and 
Washington’s Cap-and-Invest program under the Climate Commitment Act (CCA) in Washington. 

 
K.2 Purpose and Overview 
As part of its 2018 Integrated Resource Plan (IRP), NW Natural proposed a methodology to evaluate 
prospective low emissions gas resources based upon risk-adjusted “all-in” costs. While there are low 
emissions gas resources that are not renewable natural gas (RNG), this appendix will colloquially refer 
to low emissions gas as RNG. This methodology went through a regulatory investigative process and 
resulted in an order by the OPUC (Order 20-403) where the methodology was approved by the 
Commissions.  

This appendix updates the methodology approved in OPUC Order No. 20-043 to account for 
developments from SB 98 rulemaking in Oregon and the establishment of the Oregon Department of 
Environmental Quality’s (ODEQ’s) Climate Protection Program (CPP). The purpose of this methodology 
is to calculate the levelized incremental cost of each resource in NW Natural’s RNG portfolio for the 
compliance reports detailed in OAR 860-150-0200 and 0600 and to calculate the risk-adjusted levelized 
incremental cost to compare prospective RNG resources using the stochastic Monte Carlo simulation 
analysis in the 2022 IRP. This methodology is an application of numerous resource planning and rate-
making concepts and accounting, including: 

o Comparing resources on a fair and consistent basis 
o Least cost/least risk planning standard 
o Incremental costs 
o Avoided costs 
o Cost of service 
o Levelized costs 
o Accounting for risk/risk-adjustment 

The methodology is also developed to be able to be flexible enough to appropriately assess all 
potential RNG resource types, of which there are many. While there are many sub-types, Table K.2 
shows the types of resources that allow NW Natural to obtain the renewable thermal credits that 
prove RNG ownership for its customers: 
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Table K.1: Low Emissions (RNG) Resource Types 

 

In addition to being able to account for different resource types, the evaluation methodology needs to 
take into account the RNG acquisition process which the evaluation methodology folds into accounts 
for market conditions for RNG projects. As a practical matter, we will need to make decisions at the 
pace that the RNG market dictates, which is usually faster than IRP acknowledgement allows. The 
Incremental Cost Workbook that implements this methodology was developed taking into account 
RNG market conditions, which requires the ability to make frequent updates to the terms of 
prospective RNG resources while maintaining the ability to compare all prospective resources on equal 
footing. 
 
K.3 Evaluation Methodology 
The RNG Incremental Cost Workbook that is included in the workpapers to NW Natural’s 2022 IRP 
implements the following calculations of the risk-adjusted levelized incremental “all-in” cost:  

 

Annual all-in cost of RNG (R) = 

Cost of methane (M) + Emissions compliance costs (E) – Avoided infrastructure costs (I)  

 

Or:        𝑂𝑂𝑇𝑇 = 𝑀𝑀𝑇𝑇 + 𝐸𝐸𝑇𝑇 − 𝐼𝐼𝑇𝑇 

Where: 

𝑀𝑀𝑇𝑇 = 𝑋𝑋𝑇𝑇 + �[𝑃𝑃𝑇𝑇,𝑡𝑡 + 𝑌𝑌𝑇𝑇,𝑡𝑡
𝑂𝑂𝑅𝑅𝑅𝑅]𝑄𝑄𝑇𝑇,𝑡𝑡

365

𝑡𝑡=1

 

𝐸𝐸𝑇𝑇 = �𝑁𝑁𝑂𝑂𝑅𝑅𝑅𝑅𝐿𝐿𝑇𝑇𝑄𝑄𝑇𝑇,𝑡𝑡

365

𝑡𝑡=1

 

𝐼𝐼𝑇𝑇 = 𝑆𝑆𝑇𝑇𝑊𝑊𝑇𝑇 + 𝐷𝐷𝐻𝐻𝑇𝑇 

 

RTC 
Acquired

Attach physical gas 
to obtain bundled 

RNG for 
Incrmental Cost

Sale of 
"Brown" 

gas

Avoided 
Commodity 

Costs

Avoided 
Capacity 

Costs

Unbundled Environmental Attribute (RTC) Purchase  

Bundled RNG Delivered to NW Natural's System  

Bundled RNG with Brown Gas Sales    *

On-System Bundled RNG    
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Substituting leaves the annual all-in cost of RNG as: 

𝑂𝑂𝑇𝑇 = 𝑋𝑋𝑇𝑇 − 𝑆𝑆𝑇𝑇𝑊𝑊𝑇𝑇 − 𝐷𝐷𝐻𝐻𝑇𝑇 + ��𝑃𝑃𝑇𝑇,𝑡𝑡 + 𝑌𝑌𝑇𝑇,𝑡𝑡
𝑂𝑂𝑅𝑅𝑅𝑅 + 𝑁𝑁𝑂𝑂𝑅𝑅𝑅𝑅𝐿𝐿𝑇𝑇�𝑄𝑄𝑇𝑇,𝑡𝑡

365

𝑡𝑡=1

 

Where the annual all-in cost of the conventional natural gas alternative (C) is: 

𝐶𝐶𝑇𝑇 = ��𝑉𝑉𝑇𝑇,𝑡𝑡 + 𝑌𝑌𝑇𝑇,𝑡𝑡
𝐶𝐶𝑂𝑂𝑅𝑅𝐶𝐶 +𝑁𝑁𝐶𝐶𝑂𝑂𝑅𝑅𝐶𝐶𝐿𝐿𝑇𝑇�𝑄𝑄𝑇𝑇,𝑡𝑡

365

𝑡𝑡=1

 

The levelized incremental cost (IC) for each prospective resource is used for evaluation where IC is: 

𝐼𝐼𝐶𝐶 =   �
𝑂𝑂𝑇𝑇 −  𝐶𝐶𝑇𝑇
[1 + 𝐼𝐼]𝑇𝑇

𝑇𝑇=𝑘𝑘+𝑧𝑧

𝑇𝑇=𝑘𝑘

  

This is risk-adjusted to account for uncertainty where the metric used for evaluating prospective 
projects is the first-year risk-adjusted levelized incremental cost (FYRALIC): 

𝐹𝐹𝑌𝑌𝑂𝑂𝑊𝑊𝐿𝐿𝐼𝐼𝐶𝐶𝑇𝑇=𝑘𝑘 = 0.75 ∗ deterministic 𝐿𝐿𝐼𝐼𝐶𝐶𝑇𝑇=𝑘𝑘 +  0.25 ∗ 95th Percentile Stochastic 𝐿𝐿𝐼𝐼𝐶𝐶𝑇𝑇=𝑘𝑘  
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Table K.2: Project Evaluation Component Descriptions 

 

Term Units Description Source
Project 

Specific?
Input or Output of 

IC Workbook?
Treated as 
Uncertain?

R $/Year
Annual all-in cost of prospective 

renewable natural gas (RNG) 
project 

Output of RNG evaluation process Yes Output Yes

C $/Year
Annual all-in cost of 

conventional natural gas 
alternative

Output of RNG evaluation process Yes Output Yes

M $/Year
Annual costs of natural gas and 

the associated facilities and 
operations to access it

Output of RNG evaluation process Yes Output Yes

E $/Year
Annual greenhouse gas 

emissions compliance costs
Output of RNG evaluation process Yes Output Yes

I $/Year
Annual infrastructure costs 

avoided with on-system supply
Output of RNG evaluation process Yes Output Yes

Q Dth
Expected or contracted daily 
quantity of RNG supplied by 

project
Project evaluation or RNG supplier counterparty Yes Input

If no 
contractual 
obligation

P $/Dth
Contracted or expected 
volumetric price of RNG

Project evaluation or RNG supplier counterparty Yes Input
If no 

contractual 
obligation

T Year
Year relative to current year, 
where the current year T = 0, 

next year T = 1, etc.
Project evaluation or RNG supplier counterparty Yes Input

If no 
contractual 
obligation

k Year
When the RNG purhcase starts 

in # of years in the future;                         
k = RNG start year - current year

Project evaluation or RNG supplier counterparty Yes Input
If no 

contractual 
obligation

z Years
Duration of RNG purchase in 

years
Project evaluation or RNG supplier counterparty Yes Input

If no 
contractual 
obligation

t Days
Day number in year T  from 1 to 

365
N/A No Input No

V $/Dth
Price of conventional gas that 

would be displaced by RNG 
project

Marginal price of conventional gas dispatched in 
PLEXOS in run without RNG project

Yes Input Yes

Y $/Dth
Variable transport costs to 

deliver gas to NWN's system

For off-system RNG - based upon geographic location 
of project; For conventional gas - determined from 

marginal gas dispatched in PLEXOS
Yes Input No

X $/Year
Annual revenue requirement of 
capital costs to access resource

Engineering project evaluation or RNG supplier 
counterparty

Yes Input
If no 

contractual 
obligation

N
TonsCO2e 

/Dth
Greenhouse gas intensity of 
natural gas being considered

From actual project certification if available, from 
California Air & Resources Board by biogas type if no 

certification has been completed
Yes Input No

G
$                 

/TonCO2e

Volumetric Greenhouse gas 
emissions compliance 

costs/price

Expected greenhouse gas compliance costs from the 
most recently acknowledged IRP

No Input Yes

S $/Dth
System supply capacity cost to 
serve one Dth of peak DAY load

Based upon marginal supply capacity resource cost by 
year as determined from PLEXOS modeling in most 

recent IRP
No Input Yes

A Dth
Minimum natural gas supplied 

on a peak DAY by project
Project evaluation or contractual obligation from RNG 

supplier counterparty
Yes Input

If no 
contractual 
obligation

D $/Dth
Distribution system capacity 

cost to serve one DTH of peak 
HOUR load

Distribution system cost to serve peak hour load from 
avoided costs in most recently acknowledged IRP

No Input No

H Dth
Minimum natural gas supplied 

on a peak HOUR by project 
Project evaluation or contractual obligation from RNG 

supplier counterparty
Yes Input

If no 
contractual 
obligation

d % rate Discount Rate
Discount rate derived from most recently concluded 

general rate case outcome
No Input No
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Table K.3: Input Update Frequency 

Inputs and Forecasts Frequency 
of Update Additional Explanation 

Resource Under Evaluation 
Most 

Current 
Estimate 

For example, if an RNG project requires any 
capital costs, the most current estimate of 
those costs will be run through the cost-of-
service model and used for the evaluation. 

Gas Prices (Deterministic 
and Stochastic) Once a year 

Stochastic gas prices are updated once a year 
using the Monte Carlo process detailed in the 
most recent IRP and the most recent gas price 
forecast from a third-party consultant 

Peak Day & Annual Load 
Forecast Once a year 

These forecasts are updated spring/summer 
to include data from the most recent heating 
season. 

GHG Compliance Cost 
Expectations (Deterministic 
and Stochastic) 

Once a year 
The GHG compliance cost assumptions will be 
updated each year after the legislation 
sessions in each state or when legislation is 
signed into law.  

Design, Normal, and 
Stochastic Weather Each IRP 

Resources are planned based on design 
weather, but are evaluated on cost using 
normal and stochastic weather. 

Gas Supply Capacity Costs 
(Deterministic and 
Stochastic) 

Each IRP 
The cost of the marginal system capacity 
resource by year, based upon the results in 
the most recent IRP. Consistent with value 
used for energy efficiency and demand 
response. 

Distribution System 
Capacity Costs Each IRP 

NW Natural will calculate and present the 
avoided distribution avoided costs through the 
IRP process. Consistent with value used for 
energy efficiency and demand response. 

 

 

K.4 Incremental Cost Workbook 
The version of this methodology that was last reviewed by stakeholders and the Commission was 
completed prior to acquisition of NW Natural’s first RNG resource to deliver RNG to its customers. NW 
Natural has now began acquiring RNG for its customers. Consequently, the description of how NW 
Natural planned to evaluate RNG resources for its customers has been replaced with the tools NW 
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Natural is actually using to evaluate and acquire RNG. The RNG evaluation methodology described in 
this document is now implemented in the Company’s RNG Incremental Cost Workbook, which is 
provided as a workpaper to the 2022 IRP. Each prospective project has its own incremental cost 
workbook that calculates FYRALIC and can be updated at any time so that resources can be compared 
on equal footing and the LIC of existing projects can be calculated for portfolio management and 
compliance reporting. 
 
K.5 Evaluation Methodology as Part of Acquisition Process  
NW Natural’s Renewable Resources team continually collects information about the RNG market and 
specific opportunities for the procurement of RNG. This information is collected through research and 
communication with RNG project developers, marketers, investment funds, feedstock owners, and 
others involved in the RNG market. Additionally, the Renewable Resources team will issue RFPs for 
new RNG resources at least once per year. Prospective resources are analyzed for their eligibility to be 
used for compliance with the policies under which NW Natural is a covered party (OR-SB 98, OR-CPP, 
WA-HB 1257, and WA-CCA). Resources deemed eligible are incorporated into the full list of RNG 
resources assessed for feasibility (the RNG Resource Pipeline).  
 
The RNG Resource Pipeline is updated continually as new information is collected on potential RNG 
resources. Once the Renewable Resources team has sufficient information about a resource, it 
conducts an initial feasibility assessment. Inputs to this activity typically include the financial 
information shared by the counterparty as well as the team’s own analysis of the gas production, 
equipment costs, and other relevant information. The Renewable Resources team uses the Cost-of-
Service model and the Incremental Cost model to determine whether the RNG Resource could 
potentially yield a First Year Risk-Adjusted Levelized Incremental Cost (FYRALIC) that would be 
competitive with other RNG resources in the RNG Pipeline. If relevant, the Renewable Resources team 
works with Gas Supply to estimate the impact of any sale of brown gas or any requirements to 
transport the commodity associated with the RNG resource. The feasibility assessment produces an 
estimated FYRALIC in the form of $/Dth of delivered RNG.  
 
The FYRALIC reflects the Renewable Resources team’s current assessment of risks of the RNG resource. 
These risks are quantified as risk inputs in the Incremental Cost Workbook. As new information is 
gathered about the resource throughout its evaluation, these risk inputs may be updated.  
 
If this initial feasibility assessment yields an estimated FYRALIC at or below the current known average 
incremental cost of delivered RNG in the RNG Resource Pipeline, the prospective resource will move 
forward to a diligence phase and a potential recommendation for acquisition.  
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