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CASCADE
NATURAL GAS

c

R
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A Subsidiary of MO Resources Group, fnc.

15t External TAG Meeting

05/11/2017, 9:00 - 10:35 AM

Presenters:
In attendance:

Called in:

Minutes by:

Mark Sellers-Vaughn & Brian Robertson
Mark Sellers-Vaughn, Brian Robertson, Devin McGreal

Garret Senger, Bob Morman, Miki Bode Jones — NWP, Monica Cowlishaw, Bruce
Folsom, Paul Russell OPUC Staff Representative, Ed Finklea, Mike Paruszkiewicz —
Northwest Natural Gas, Deborah Glosser OPUC Staff, Carolyn P Stone

Carolyn P Stone

Mark welcomed everyone to the meeting, noting that Deborah & Lisa are out ill and Paul Russell is in attendance
today as OPUC Staff representative.

Mark went over today’s Agenda and explained that Brian Robertson would be giving the Cascade Demand Study
overview and model results, then back with Mark for the next steps.

Slide #s3 & 4

Slide #5,6 & 7

Slide #9 -

Slide #10& 11 -

Slide #12-

- Mark started out on Slide 3 & 4 with the history of Cascade Natural Gas.

- Devin McGreal discussed the “Resource Decision Making Process” including regional market
outlook factors, noting 3 pitfalls (slide #7) that could lead to large economic losses such as:

1. An “isolationist” attitude in the US
2. The European Union (recent election in France)
3. Possible Chinese debt crises

Other than this the natural gas industry looks healthy. They are watching water & storage levels,
as well as keeping an eye on the NGTL capacity per Slide #8, the “open season” opening bids up
to 408 GJ/d. Slide #8 also refers to the Portland and surrounding county “pledge” to power the
region with green energy only and national “net” storage injections.

Mark then went over the Draft 2018 IRP Timeline. The TAG meetings, except for TAG 3, will all
be held in Salem. TAG 3 will be held at the Portland airport. He urges the group to look at this
timeline and to confirm there are no conflicts.

Table of Contents & Appendix Table of Contents. Mark briefly discussed the 2014 IRP issues
here...i.e. staffing, the narrative content, etc.

Mark described the addition of new staff to the Resource Planning Department in 2016. The IRP
team also has a consultant, Bruce Folsom assisting.

Bruce introduced himself as being retired from Avista Utilities and before that was part of the WUTC staff, thus he
brings 30 years of IRP experience! He went on to say he is pleased with Cascade’s commitment and progress on
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the IRP’s. The filing in Washington was strong and had an aggressive schedule. He is very impressed with the 2
new analysts, their progress & Mark’s leadership.

Mark also went on to mention that, in addition, there is an IRP Steering Committee including 2 directors and 3
vice-presidents. There are also many other departments that have provided help to the IRP such as
Conservation, Engineering, Accounting, Regulatory, IT, the executive team, Gas Supply and others....

Mark stated about the Table of Contents for the group to let them know if there is anything else needed here,
improvements or additions??

Mark stated Cascade has a webpage solely for the OR IRP Process.

Ed Finklea made some comments about the fact that the plan is becoming challenging with pipeline capacity
issues, etc. and political pressure. He went on to discuss the “electrifying” of the economy. Since electricity is
carbon free, there are some movements to convert the economy to electricity from gas!

Slide #13- Shows the 2018 IRP TAG participants

Slide #14- The IRP Guidelines, order #07-002, Admin Rule #860-027-0400. This is a long-term resource planning
process per regulatory requirement.

Slide #15 — 2014 IRP Issue updates.

Mark discussed the recent publishing by the Washington Utility Commission of a “Hedging Policy”. Cascade is
required to develop a policy regarding financial hedging. We intend to present this as part of the 2018 IRP.

Also, there will be a more comprehensive list of engineering projects to be implemented over the next several
years included.

Presentation #1 — Brian Robertson
Cascade Demand Study

Slide #24- Brian Robertson went over the 20-year forecast of core natural gas demand and core peak demand.
Core load is 53% is residential and 47% is commercial.

Population, employment growth, and historical weather are used in study. Creates a monthly demand forecast for
20 years at the citygate & citygate “Loop” level. Allocates citygate to each weather location, classes used are
residential commercial, industrial and core interruptible.

Slide #26- Key Points

Demand weather/customer driven. Forecast uses 30 years of weather history to forecast 2018 — 2037.
Uses various scenarios with average year and extreme cold year, high growth and low growth. Analyzes 55
citygates & citygate “loops”. 60-degree HDD threshold is used.

Slide #27- Input Data

Brian Robertson explained that inputs include data from EBB (Pipeline electronic bulletin boards), the gas
management system called “Aligne” and CC&B (customer care & billing). Weather data is obtained from
“Schneider Electric” and population/employment information from “Woods & Poole” and local market intelligence.

Slide #28 — Weather Data

Weather data is defined in terms of “Heating Degree Day” (HDD) using 30 years of data. Brian explained why the
60° threshold is used rather than 65° and gave an example of how the 60° figure is used to determine HDD. 65°
was the figure used for many years, but in testing it, it has been determined that 60° provides more accurate
results.
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Slide #31 — HDD with 60° reference temperature

In Slide #31 Brian shows the group a graph using HDD with 60° reference. Brian asked if staff was expecting
anything else here.

Slide #32 — Demand Forecast Process Followed

Pipeline data is received daily at the citygate = both CORE/Non-Core. Brian said his group uses Aligne to “back
out” the Non-Core values to get the Core values at the citygate. They then use CC&B to allocate the demand into
“rate classes” as mentioned earlier. Ex scenario: What % of “Bend Loop” comes from residential demand?”
CC&B data doesn’t run on a “month to month” basis, so had to be “shifted forward” 1 month to match values to
day of month. The IRP team then worked with the GIS group to get even more accurate allocations.

Slide #35 — Demand Forecast Example
This sample shows the results to the query above regarding Bend Loop.

Question: Mark asked what units this represented.
Answer: Brian answered “Dth’s”

Brian stated that in the columns titled with month names, there are “seasonality indicators”. Also, after shifting
from city level allocations to County are made. Then after that the county customer forecast is allocated to
citygate.

Slide #37 — Brian shows here how customer count, population, and employment factors are used.

Slide #39 — Brian explained here that this is the formula using SAS software for Autoregressive Integrated Moving
Average (ARIMA) modeling and goes through the next few slides explaining the technical aspects of this
methodology.

Slide #40 — Brian explained the way statistical analysis is used in the customer forecast.

Slide #42 — The final demand forecast includes year, month, rate class & citygate. Each model was done as
using ARIMA, removing non-significant variables, using Akaike info. & MAPE. The demand forecast per customer
is then applied to the customer forecast and that makes up the monthly demand forecast.

Slide #43 — Brian explained that there is demand which is not influenced by weather, for example, a customer
may ramp up usage based on the season. Cascade now leaves this non-weather demand in the model, rather
than removing it.

Slide #44 — This is an example of the city “Moxee” using seasonal monthly indicators, where you see the “ramp
up” captured in September!

Slide #47 — Brian explained this slide shows the forecast results, with WA in blue and OR in green.

Slide #48 — This slide discusses the “growth scenarios” used in the model and Slide #49 shows the 7 weather
stations associated with each citygate and loop.

Slide #50 — This slide discusses the “weather scenarios” used in the Monte Carlo weather simulations associated
with the forecast.

Slide #51 — Brian shows a page of the resulting Demand Forecast including 6 areas through 9 months of 2017.
Oregon citygates are shown in green. The Washington forecast is broken down by district & zone.

Slide #52 — Brian explained how the peak day forecast was created, showing the system weighted HDD on Slide
#54.
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Brian stated the max peak day was on 12/21/1990 - 56° weighted HDD. Our peak day was 11 degrees colder
than this most recent winter.

Slide #55 — Brian discussed the value of the average peak day forecast.

Slide #57 — Citygate peak day forecast — Brian stated that this assumes every single weather location has their
coldest day on the same date!

Slide #58 — Citygate peak day forecast — allows planning for coldest day at each weather location. On Slide #58,
the max & citygate peak HDD's are shown.

Slide #60 — Is an example of one location’s forecast from 2018 — 2037. Not all forecasts show a decrease as
does this Gilchrist graph, most of the bigger cities showed growth, Brian said!

Slide #66 — This shows Bend Loop growth to 2037. The biggest growth is 1.5m Dth over 20 years. As shown on
Slide #68, there is planned growth for the Bend, OR area.

Question: Mark asked Deborah if she would like the model results in the Narrative or Appendix of the IRP.
Answer: Deborah stated in the Appendix.

Slide #69 — Shows Cascade’s “zonal” map = citygates by zone.

Slide #70 — Shows growth in the Baker City and Nyssa-Ontario areas — zone 24. On Slide #71 Zone GTN goes
from 55m to 80m Dth!

Slide #73 — Shows Oregon’s annual Therm usage — 80m to 120 m therms.

Slide #75 —This slide shows total system annual Therm usage over the forecast period. Devin McGreal stated
that the group started to indicate a trend variable, numerical that goes up by 1 and comes with a coefficient.
When added in, it is a negative. This trend effectively captures the heating of 1 new house into the modeling.

Mark then went over questions and the next steps in the IRP process:

Mark asked the group if they wanted to see the same information for peak day, the group answered yes, they felt
it was relevant.

At the next meeting, there will be:

1. Anupdate to any action items (such as an answer to the earlier question about assumptions in the model.
2. The next meeting is July 19" and includes “distribution planning”.

Mark asked for any final comments:

Bob stated that the regarding staffing needs, in light of the hedging review/policy, will continue to be monitored
and thanked the team for their hard work on this presentation!

Question: Garrett Senger asked if the next tag meeting on July 19" is a “firm” date.
Answer: Mark said yes!

Mark thanked everyone for their participation today!
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CASCADE
NATURAL GAS

A Subsidiary of MO Resources Group, fnc.

2" External TAG Meeting - OPUC
07/18/2017, 9:00 —11:19 AM

Presenters: Mark Sellers-Vaughn, Brian Robertson, Devin McGreal, Eric Wood, Ashton Davis
& Chris Bolton

In attendance: Mark Sellers-Vaughn, Brian Robertson, Devin McGreal, Ashton Davis, Eric
Wood, Bruce Folsom, Debb Glosser, Geoffrey Ihle, Dan Kirschner, & Jon Kreider

Called in: Garret Senger, Miki Bode Jones & Laura Flanders — NWP, Monica Cowlishaw,
Jim Abrahamson, Chris Robbins, Carolyn Stone, Kary Burin, Jeremy Ogden,
Jennifer Gross, Isaac Myhrum, & Tom Pardee

Minutes by: Carolyn P Stone

Mark Sellers Vaughn started the meeting by welcoming everyone and stating that there is a lot of
material to cover today.

Presentation #1 — Mark Sellers-Vaughn
IRP Action Plan Update

Mark stated there would be an “open comment period” and an “IRP Action Plan Update”, Chris Bolton
will present “Distribution System Planning”, Eric Wood will discuss “Current Supply Resources &
Transportation Issues”, Ashton Davis will present “Major Issues on the Horizon”, Devin McGreal will
present “Market Outlook & Long-Range Price Forecast”, and Brian Robertson will discuss the
“SENDOUT Model".

Mark asked Garret Senger if he had any opening comments. Garret welcomed everyone and said he
was looking forward to the discussion & interaction and the presentation.

Slide #3 thru 5 - Mark stated that the IRP group committed to providing an IRP Action Plan Update at
each and every TAG meeting. If Staff has questions or comments on the update, please state them.

Presentation #2 — Chris Bolton
Distribution System Planning

Slide #8 — “CNG System Overview” - Chris presented the CNG system. In Washington, we have 4,744
miles of distribution line and Oregon, 1,605 miles. We have over 700 regulator stations and over 1600
valves.

Slide #10 — “Where do we get our gas?” Chris explains primarily pipelines Williams, TransCanada &
Enbridge.
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Slide #12 — “GIS” (Geographic Information System)” - Chris explains that the GIS system helps keep
up to date records of pipe, facilities and is completed with all system attributes. CNG uses GIS to
model its system.

Slide #14 — “Synergi” Chris explains that this is engineering software that models piping and facilities to
represent pressure & flow to help predict future events & growth.

Slide #15 thru 18 “Data Gathering” — The data gathering used to feed Synergi comes from:

1. CCé&B
2. SCADA
3. Resource Planning

Slide #19 — “CNG Weather Zones” - Chris said Resource Planning provides them with CNG Weather
zones.

*Mark pointed out that historical weather data availability is limited!

Slide #20 — “Customer Management Module. “

e Chris explained this works with the Synergi to input customer data helping them to see
pressures and flows.

e The module takes in CC&B Data, HDD and growth information.

Question: Does this model include past or future data?
Answer: Conversion of CC&B to Synergi. Involves the following:
1. Grabs data and matches what we see.
2. Then ramps up customer usage and shows trends.
3. Growth model uses severe temperature data and other growth data to predict
future projects.

Question: Do you have a “Summer Plan™?
Answer: Chris said “Not really, we don't really look at summertime load, maybe for large
customer load only.

Slide #24 — Shows a “Synergi” low pressure scenario...

Slide #25 — “Capacity Enhancement Options”

Question: Is there a minimum pressure that you would assume there were problems?
Answer: Anything under 15/20 we will evaluate thru prioritization.

Question: Do you evaluate economic solutions vs engineering solutions?

Answer: We will be talking about that topic a little later.

Slide #26 - Shows the pros and cons of various “Pipe enhancements”

Slide #33 — “Project Process Flow”
e The process starts with input of information and data and finishes with the projects and
schedules.
e Chris said they determine the feasibility and costs associated, then identify the best project, and
rank it. Then it is put into the budget.
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Slide #34 — “Future Projects”
e This is a sample of upcoming projects needed for growth.
o Project #2 requires 6,400 feet of 8-inch steel in Bend.
e Chris said Bend is a district with high growth!

Slide #41 — Conclusion

Question: How is the final decision for projects made?

Answer: Chris said upper management decides based on budget. Chris’s group comes up with 2
solutions, then go through them in a step by step decision making process with the
different options. They talk with the district and city personnel on the importance of each
project.

Mark asked if Jeremy Ogden had anything to add to this answer. Jeremy said Chris
covered it well, but, in general, when pressures dip to 20 PSI it gets on their radar!
Decisions are also based on growth and where the project is located.

Question: Mark asked a question of Staff. For future projects, what is the criteria for how many
projects you would want to see in the narrative or appendix of the IRP, all projects or a
small “picture”?

Answer: Staff doesn’'t need to see all the projects but would like to see ones with a “typical
analysis”.

Presentation #3 — Eric wood
Current Supply Resources & Transport Issues

Slide #43 — “Pipeline Transport Flow”
e Eric highlighted flow from South to North on Ruby (for Oregon transport) and stated Oregon gas
comes from AECO.

¢ Eric also said gas can also be put on at Stanfield for Oregon.
Slide #44 — “Transport Summary” — Eric said this slide shows the % of our transport at each location.

Question: Are these long-term firm contracts?
Answer: Yes, out until 2023.

Slide #45 — “Storage Resources”
¢ Plymouth is used as a “peaking resource”.
e Eric said 50% of Plymouth was used last year!

Question: Do you cycle storage in summer for winter?

Answer: Yes

Question: Are we able to negotiate smaller lease rates?
Answer: No, the rates are tied to long-term transport contracts.

Mark stated that CNG relies on storage to balance the system because of Cascade’s diverse structure,
it provides price “arbitrage” and we would be remiss not to use it.

Slide #46 — “Highlights for the 2017 Portfolio Design”
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Question: How is the “20% in the third year” decided? Is the risk tolerance higher than other
LDC’s?

Answer: The GSOC sets the lower % based on a tolerance level.

Mark stated that there are currently 2 open dockets on financial hedging. CNG will comply with the
Washington Hedging Policy and provide something back to them, but there will be no dramatic changes
until both policies for both states are issued. CNG may need a split portfolio between the 2 states. In
August CNG will be filing its policy for the Washington Hedging Strategy with GSOC and then update
that at TAG #3.

Question: Potential options seem “thorny”. Options are like an insurance product. You pay the
extrinsic option premium, but is this useful? Did you read the “Gettings” paper?
Answer: 5% of our portfolio at this time is structured projects. We have not entered into any

financial options at this time. We are familiar with the Gettings paper.

Devin advised that you can’t look at where a financial option price goes or whether they are “profitable
or not because the job of the derivative transaction is to create a risk “barrier” of how much you are
willing to lose due to the market conditions and how much hedging losses you are willing to take.

Slide #47 — Shows “Total RFPs” per basin coinciding with transport available in those regions.

Slide #51 — “Winter Supply Stack” shows the supply type/volume by month using RFP’s, storage and
spot purchases.

Slide #52 — “Peak Day Stack Example”
e Eric stated that CNG has a “peaking deal” for 20,000 per day we can call on and we could use
10,000 of 3" party citygate deliveries.
e Our tolerance level is at 3%.
e Thered line is 275K for expected peak day.

There was a bit of discussion on tolerance levels. Eric said CNG tries to always stay within our
tolerance levels but at times we go outside of them, but at the end of the month we are usually within
levels.

Mark announced that this is Ashton Davis’ first tag meeting. He will present the next section of the
presentation.

Presentation #4 — Ashton Davis
Major Resource Issues on the Horizon

Slide #57 — “Incremental Transport — North to South” — This is incremental or additional capacity to
move gas at NGTL (NOVA) from AECO to Alberta/BC border, Foothills to move gas from AB/BC Border
to Kingsgate and GTN North to South moves gas from Kingsgate to various citygates along GTN.

Slide #58 — “Incremental Transport — NWP” this slide shows expansions such as I-5, Wenatchee
Lateral, Spokane Lateral and Eastern OR Mainline

Slide #59 — “Incremental Transport — Bilateral”, T-South, Trails West & Pacific Connector.

Question: Do these locations provide price arbitrage?
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Answer: Primarily but could be risk mitigation too, if supply gets held up at one location.

Slide #60 — “Incremental Storage — North and East” — These are additional storage locations that are
available:

Rickman Creek = Wyoming, serving Oregon
Magnum = Serving Oregon
AECO Hub = Serving system
Clay Basin = Serving system

Slide #61 — “Incremental Storage — South and West”

Gill Ranch = Serving Oregon
Mist = Serving Washington
Wild Goose = Serving Oregon

Presentation #5 — Devin McGreal
Market Outlook and Long Range Price Forecast

Slide #65 — “Long Range Market Outlook Cont'd” —
o Devin explained that nonhydroelectric renewables are significant and GDP looks good by
2021.
¢ Devin stated Wood Mackenzie projects gas prices above $3.00 in the 1st half of 2017.

Slide #66 — “Long Range Price Forecast” —
¢ Devin explained that price forecasting is more of an “art” than a science.

e Ashton has been researching papers on price forecasting so the group can see what
methodologies are being used.
e |Is futures pricing the best? Devin said we try to prove them wrong!
0 Theoretically, Futures pricing should be good.
0 Factors — optional reporting would be needed.
0 Futures pricing goes through a clearing house.
o Forward pricing can be diluted.

Slide #67 — “Long Range Price Forecast Cont'd -

e Cascade assigns weight to sources using Henry Hub pricing (HH) for a 20-year planning
horizon
e This makes it a bit more scientific

Slide #68 — “Price Forecast Weights” —
e Bruce Folsom gave a “spoiler alert” for Slide #93. The IRP team will be speaking about this an
input from stakeholders would be helpful
e Sources used for giving weights are Wood MacKenzie, EIA, NPPC and HH
e Devin mentioned that the EIA’s price is generally $2 higher in their forecasts

Slide #69 & 70 — “Example of SMAPE Calculations by Source” & “Example Weights Price Forecast for
2018”

¢ Devin explained that this shows the “Error %"
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¢ He explained that you take the inverse of that and add up each total and it gives them a “weight”
at T + 4, which is not so accurate.

o “Whole Winter Smoothing” data shows the exponent, trending & seasonality.

Mark asked Staff: Would they like to see a sample of the “Holt-Winter Smoothing”?
Answer: Yes!

Slide #72 — “Avoided Cost Overview”
Avoided cost is the estimated cost to serve the next unit of demand — we want to avoid this cost with
supply side resources.

Slide #73 & 74 — “Avoided Cost Formula” & “Methodology”

Question: Is this methodology standard?
Answer: Devin explained that, there isn't really a standard beyond commaodity. Each LDC does
this differently! We all use SENDOUT, but distribution cost is not in our model.

Question: How do you quantify the “Risk Premium”?
Answer: Figure financial derivatives for X volume, then figure the costs of the physical product.
You can’t hedge smaller physical volumes; those costs are minute and not material.

Presentation #5 — Brian Robertson
SENDOUT Model

Slide #76 — “SENDOUT Model”
¢ Brian stated that SENDOUT is used for resource optimization....
e itis powerful & complex

Slide #77 - “SENDOUT Model Cont'd”
e This model uses a linear programming approach
e |t has perfect information
e It provides good input but not perfect input, it is a “balancing” act
e Cascade has more DELIVERY (DEL) rights than RECEIPT (REC) rights

Question: Why the DEL & REC rights difference, due to a supply spot?

Answer: Mark explained that the pipelines divested themselves (1980) as a way to handle
Oregon points. It was decided by NWP to create a flexibility for LDC’s by giving more
RECEIPT than DELIVERY rights. CNG has 1/3 more DELIVERY rights than RECEIPT
rights due to our geographic diversity. Mark explained that there is a section in the IRP
that goes through this and he can send it out.

Slide #79 — “Model Challenges”

Question: Why is this a “modeling challenge”?

Answer: Brian explained that some contracts are flexible. If the model had its way it would
choose the best choice economically. We must give the model as much “reality” as
possible and this is a challenging process! Brian stated that some contracts must be
broken into smaller contracts, but you come out with one decision.
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Slide #80 — “Supply Resource Optimization Process”

Step 1 — Uncover resource deficiencies...

Step 2 — Give model additional resources...

Step 3 — Run stochastic analysis by running resources through a Monte Carlo (MC) simulation
and develop probability distributions.

e Brian said once we have the probability distributions, we go back to the Stochastic model run
deterministically to see if that solved the resource deficiencies.

Question: Does this process reveal less “risky” resources?
Answer: We rank alternate resources each run and then cost them.

Slide #81 — “Supply Resource Optimization Process Cont'd”

Step 4 — Stochastic analysis of all scenarios...

Step 5 — Selection of preferred portfolio...

Step 6 — Sensitivity analysis of preferred portfolio then....

Step 7 — Re-evaluate best portfolio by running sensitivity analysis on it

Question: Do you run Monte Carlo simulations on standard deviations?
Answer: Brian said we put in the forecast and that produces standard deviations for weather. We
use the past 30 years data average to get the standard deviations.

Devin said we try to get granular, but are limited by operational capacity (200 draws).
We must use 5 machines to run a SENDOUT, which takes a day.

The price is correlated to weather, hopefully reducing runs.

Mark said all LDC’s do 200 draws!

Slide #82 — “Additional Preferred Portfolio Considerations”

Question: Is there a point where the “rubber hits the road” on distribution?

Answer: We look at reliability, for example, was there a storage facility explosion? We use a
qualitative perspective, but how reliable is it??

Slide #83 — “All in Case”

¢ Brian stated that this shows what the model would select if all current & potential resources
available including transportation, storage & supply.

Slide #84 - 91 show additional results from the model
e Mark said they include transport when deciding on incremental storage resources!
Slide #92 — “Sensitivities Analyses”

Includes:
e Price (run Monte Carlos)
e Use a “Carbon adder”
e Per Ton adder (related to carbon tax)
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¢ High gas price environment
e Low gas price environment

Slide #93 — “Additional Input from Stakeholders”

Mark stated that his group wants feedback. We can do a Skype meeting or come to you!

We can also send you workbooks.

Various participants commented that this was great work!

Mark thanked Eric & Chris for their help with presenting!

Bruce Folsom commented that Ashton is new to CNG, Devin has been here under a year and
Brian 3-4 years and they have done excellent work! Mark added that they have brought so
much to the process!

Slide #94 - Mark went over the 2018 IRP Timeline.

e Mark wondered if we can provide food for the next meeting because TAG #3 goes from 9 AM to
3 PM in the “Umatilla Room”.
e Mark mentioned the IRP filing is January 25" in Oregon

Bruce said that it was a good meeting and appreciated the background material provided &
presentation!



Appendix A

Page 187

IRP Process

2018 OR IRP Final

ooooooooooo

40 ‘puejnod
}40dJly |euolleulalu| puejiod

£T0T ‘Y3£ "3das ‘Aepsinyy

c# SU199|N dnoug AJOSIAPY |edIuyda]
ue|d 924n0Say palet3aiu|

uolleiod.io) seo |eJnieN apedIse)



Page 188

Appendix A
IRP Process

2018 OR IRP Final

ALY €F LFILAFILLITLIO) DT L

ooooooooooo

suolsany

9|npayds Suiwoddn

Aydede) NLD [eIUDWDIOU|
s3|nsay SulPpoA Ateuiwijaid
21epdn Sull3poNl o LNOAN3IS
swal| JaylQ/ue|d uondy

sweidoad (1v)) Hiel JU3WIAJIYIY UoIjeAlIdsuo)
3 (D3110) uoneasasuo) ASi1ouz swoduj moq uosaiQ

INSQ 9A1303}43 150D ||e jo uonisinboy

9wo023nQ NISA Sulw.oju] S9130|0POYId N puk saidijod
SUI|9pPOIAl pUe JUDWISSASSY 224N0SAY JO Yy3noaypjlem
91epdn ue|d uondy dyi

suoIdNpoIIU|

epuagdy



Appendix A

Page 189

IRP Process

2018 OR IRP Final

ALY OF LFIURILIITLICOTY 8T LT

Sy T SR (1R 19 ARETS

w

o

's3500 oljojyi0d

0} syoeduwi |eipualod ayy SuloyuOW S| pue uoile|sI3d| JuaLINI
9y3 Suimo||o4 AjpAoe st Auedwo) ayy ‘Auedwo) ayj 03 spedwi
UM [D/M 3Y3 UO U e} Ud3Q Sey uollde Juedlyiusis ou Iy "ueld
uoIY ¥TOT Y3 dduls uone|sida) uoqgied pasodoud pue aaienRiu|
91BWI|D UJSISIM 943 Joyuow 03 panunuod sey Auedwo) ayy

‘Asessadau se sweiSouad aAUIDUI AIS@ SH 01 SUOIIBJIIPOW SYBW pue |ej3ualod UOIIBAIISUOD ‘SUOIIB|Nd|ed
1500 papione sy epdn Im Auedwod ay) ‘passed sI uone|si8s] uogJed diPads Sy 'S3sod oljopdod
|le4ano s, Auedwod ay) uo spedwi ayl 9zAjeue pue uone|siSs| UOGJed YlM PIIBIDOSSE S350 9y} pue Sulwi
93 Jojluow 01 dNUIRUOD |[IM Auedwod Y| 'SHO4D 3SAY} WOy dSlie Aew 1By} S}PB Yons JaYlo Se ||dm se
‘uoijeAsasuod sed |eanieu o3 uiersad Asy se [aA9| [e4apay) pue 31e1S Byl Y1oq 1e uone|si3s| uogsed pasodoud
pue dAllBIIU| d1BWID UJDISIMN 9y} JO spedwl 9yl azAjeue pue MO||0} 0} dnuUOD ||IM Auedwod ayl ‘{7

"9%/8'% 01 %€ wody 984ey) asodind d1gnd

9y3 aseaJsou 03 payjse Auedwo) ayz yaiym ui ‘9Tz ‘ASTE 49qoP0
uo T0-0T-9TO "ON d2IAPY pue (jerosdde uolssiwwo) 940499 %ir'E
0} padnpal) %/°€ 01 %S8°T wouy 934eyd asodund a1gnd sy aseaudul
03} GTOZ ‘YITT J9aqwiadag uo TO-ZT-STO "ON IIAPY :92JN0S3J 150D
1Se3| B Se Y| Y3 ul paysijqeisa 198.e3 sduines wiayy ayy alinboe
03 JU3PIY4NS g pjnom Suipuny aunsua o3 a84eyd asodund d1jqnd

s11 3seaJoul 03 s3uljl} oml apew sey apease) ‘dy| yTOZ Y3 duls

‘uo8aJQ ul suines wiayl a|qeAalyde jo suonsod juediyiusdis aunyded 03 ajenbape aJe spuny
3y} aJnsua 03 pun4 3sodind dljgnd UOS3JQO dY} JO SSIUIAIIIBYS 3Y} JOUOW O} SNUIIUOD [|IM SpeISe) ‘€

"3|NJ Jle UBS|D Y3 PUB ‘UOI}BZIUOQJBIDP

daap ‘saxe} uoqJe) uo sj|iq 31e1S UoiSulySepn |BIINAS

‘uononpoud pue uoleso|dxa sed pue |10 J0j Sulinidel) ol nespAy

uo wnoleJow TT/Z-9H ‘SUIYOUMS [9Nn4 214309 0] sed ‘s|eod ASuaua
9|gEeMaUaJ PUB|1IOd ‘|enuew 3d130ead pJepuels [eUOleN - :uo8aJQ
pue uol8ulysepn JO S31EIS 9y} Ul dsn sed |ednieu duan|jul 0}
|enualod ay3 Yy3m suollde |eulalIxa Jaylo pue ‘sudiedwed ‘uoiie|sid9)
Suimoy||o4 ay3 paJojiuow Ssey apease) ‘ueld UOIPY yTOTZ Y3} dUIS

"}se23404 s,Auedwo)
9y} 10944k Ajppuediyiusis o3 paulwialep aJe Asyl se suSiedwed ,asn 39341Q, [EI4I09[ pue sadueyd apod
Suip|ing aAne|sI8a] se yons ‘@8esn seg |einleu Jo SYUBUIWIDIDP JPISINO JOHUOW 03 dNUIIUOD ||IM PEISED *Z

‘sanizeusayje Supiid pue sy18us| SuihAien

40 sa1ddns s31 ssnasip |im Auedwod ay3 € Dyl u| “Supiid pajepdn
pue 20ua3i||a1ul 133JeW U334 papnpul Yaiym ‘uejd Juswasindoad
oljoj10d £T0Z @Y1 uo arepdn ue papiroid sem pue 1w

(2059) @aniwwo) 1ydissanQ Ajddns seo s,apease) yigg sunf uQ

*8U115B2910) J9WO0ISND 10} |apow (VIAIIYY) @3elane Suinow pajesdajul

9AISS9439401NE S9149S W} B }e3JD 03 PuUe ‘swa|qo.d uolle[2.4409 |elas [enualod uo sisAjeue waoyiad

01 ‘Seg |BJN1BU UO S}034)3 J9YIBaM JBaUl|-UoU 1591 0} (SYS) 91eM140S SISAjeuy [BD1ISIIBIS MAU S} SN ||IM
9pEeISe) ‘dY| IX3U S} U] "Pasn 2JaM SWJdY3 9SO} Yiuow 3y} 03 S||Iq Pa3da.400 Wodj swaayl SulAjissepal pue
S||Iq Pa329.4402 0O dUEBNSS| 3Y} 3joeJ} 03 14odal e Suidojanap Ag 1seda.40) puewap sy arosdwl |[IM 3pedIse) T

91epdn

w9y uody dyl v10¢

21epdn

ue|d UoIY dy|




Appendix A

Page 190

IRP Process

2018 OR IRP Final

ALY OF LFIURILIITLICOTY 8T LT

Y (XI5 TS

w

o

“WIdY SIY3 SSNISIP
01 NDIMN O3 UOIIBIIAUI UB PAPUDIXD Sey apedse) ‘Ajjeuoiippy
“Wa}| UOIIOL SIY} SSAIPpPE 01 € DY Ul 3PI[S B papN[oul Sey apedse)

*S211IAI0E Sujoe.y JO NSl

e se SUIWOAMN Ul pUNO) UOI}BUIWEBIUOD J33EM Paga|e Ul ApN3S JUJINI JI9Y} 4O S} NS Y} [BAASJ 01 Yd3 DY}
Sunieme ase am Jejnonded uj “Suydely SuIpPUNOLINS SUIBIUOD JO } NS B SE $32IN0SaJ W} Suo| Jo spedwi
|eloueuly |ennualod pue aaiReJsiUIWpPE ‘Sunniodad |ernualod ay3 Jo3UOW 03 SNUIRU0D |[IM Auedwo) 3yl ‘9

‘spJepueils Auasnpul 03 sa8ueyd se [|am se sazepdn apod ulp|ing
3oeJ} 0} (SuonePosse Jap|ing awoy Suipnjpul) siap|ing pue sappuade
|E20| puk siaulied S} YHUM S)IOM Spease) pue SuInjoAS Ajjueisuod

s| adeaspue| ay| ‘saunseaw puejuawdinba 9)q1812 1egau

J0O S||B1SUl YuM pa3e|dosse S150d pue 3onpoJd Jo Alljiqejiene a8ned o1
SJ10}0BJIUOD [BDO| YHM S}O9UU0D Ajauiznod pue sweadoad uoiduiysepn
JNno 4oy Jomiau Ay apeJ] e suieyulew osje Auedwo) syl

*s8uriayo s,Auedwo) ayy o3 sa8ueyd
pue suonippe 4oy saniunlioddo pue sa130|0uUyI9] MaU JO 1sealqe
Aeis 01 wei3oad ASojouydal Suidiaws s,91nu3su| ASojouyda| seo
9y} se ||om se uoda4Q o 1snJ] ASuau3 sy} pue sal}|i3n [BI0] JBYI0

Y1IM UOIBUIPJOO0D Ul 9AI}BIOCE(|0 UOIIRW.IO)SUBI]) J9)JewWw duel||y
Aouaid1yy3 AS1au3 3samynioN 9yl yum padedus osje st Auedwo) ayL
*9|qisea) se weuSoud e Jo 1sngod se pue AljigelA ulelulew 03 $3s0d
[leasul @1epdn pue ASojouydal Jua44nd Yyum padied sSaUSAIBYD
-1500 0l|0j140d ay) 21en|eAdas 3 “swesdoud aaiuadul uo1dulysepn
JNno jo 14ed se syjuswadueApe ASojouyaal s|gejiene Ajpuasind

uo Aixsnpul sed [ednjeu pue uoigaJ ay) siojuow Ajjenunuod sapesse)

‘AJessa0au se paljipow 3¢ [|IM wei30.ad SAIRUSIU| UOIIBAISSUOD
s,Auedwod ay) pue pazAjeue aq ||IM AJ01JID) DDIAIDS S,9PEISED UIYHUM Sainseaw asayl o Aljiqedidde
9yl ‘'sdwnd 3eay pugAy Aouspiyye-ysiy pue (43 0L°) sio1esy Joiem Aduapiys ysiy jo uolnessuald
1X3U 9yl Se yons sa130|0uUYyI] JOMBU JO SSUDAINISLS 1500 3yl yum 3uoje sapod 3ulp|ing 03} suoledlyipow
yum paieposse spedwil ayl apnjpul sisAjeue Jayuny Joj sealdy -aeldosdde s| wesdoisd uojzeasasuo)
uoj3ulysep\ 9yl Ul pPIpNPUl SaJNSEAW JO XIW JUSLIND Y} leyl ainsus 03 saiojouydal SuiSiswa
pue saJnseaw UOIIBAISSUOD SUIISIXD JO SSUSAINDYS 150D Y] JolUOW 0] 3nuiUod |IM Auedwod ayl °g

p,1u0) 91epdNn Ue|d UOIY dY|




Appendix A

Page 191

IRP Process

2018 OR IRP Final

ALY OF LFIURILIITLICOTY 8T LT

Y (XI5 TS

w

o

o

‘sguneaw oy Suiwod ul sayepdn apiaold 01 anulUOd

|IiMm Auedwo) 3y ‘umouyun 3q 03 S9NURUO0D GTOZET-ON PUe 0ZLT
NN Se yans s1axd0p paiejaJ Sui3pay pue yues4-ppoq jo spedwi
9214d Y3 Wi} SIY} 3y "S924N0S SH Jo Adeandde syl Jo 1sedpeq e uo
paseq s1ySiom sy Ajlpow 031 1se29404 921ud sy palepdn sey spease)

"24n3n} ay3 ul sed |eanieu jo sao14d 3oedwi ySiw sasnoySuliea|d Jo asn Y3 YUM paielnosse
S350 9y} Moy umouun si 1 Ajjeuonippe ‘quiodpuels Suipiodal e wouy sadusjjeyd aAnessiuiwpe |epuazod
sasied JeaA Sulwod syl ul yues4 -ppoq jo uoneiuswadw]| ‘Adjjod jJuswaSeuew XS4 SH JO SSIUIAINIDD
9Y} 91EeN[BAd ||IM pue SpuaJ} 301d Joj 3Jew Sauniny Y3 Joyuow 03 anupuod [im Auedwo) syl T

140daJ 92Ud8|||9Ul 193JBW [BUIDIUI

Alyruow s,apease) ul yruow ydes pajuswndop aJe sysfosd asayl jo
SN1e1S 9Y] ‘|eulwual DN A0 uepaor pasodoud ay3 se yons sani|ioes
140dxa/110dwi Jo ssa43o4d syl JojuOW 01 SuINUIIUOD SI apeIse)

‘Suiwiy 109(oad pue Ayoeded suiadid jo Anjigejieae ayl 4s0d
214199ds apn|aul JOUOW 03 SINSS| "} NSDJ P|NOI ‘A|INg JI ey} SUOIRO SNOIIBA SY} 91BN|BAS ||IM PuE 3|qe|leAe
Sawo029( uollew.ojul se sani|oe) odwi 9N pasodosd uoyuow 01 anuURUOd [IIM Auedwo) Byl ‘TIT

*sa)|ddns 2402 auniny

9|qissod 0y s109[oud 9soY3 1en|eAd pue siadnpoad sueylawolq
9]qIssod YHm 3Jom 03 SaNUIU0d dpedse) ‘syusawadinbal Ayjenb
sed pue suojlpuod ‘swJal uond3ful sedoiq ysjiqeiss 03 uo3a10

ul (008 ®|NPaYdS) $a21AIS 1da1DaY aueylawolg e pajl) sey apease)

‘paien|ena aq [|im Ajddns
se3oiq ay1 Jo suoneapisuod Ayjenb sed pue uoled0| ‘931ud ‘A40314433 SIIAISS JNO Ul palIUap] aJe spsfoid
J13109ds se ‘oljojyaod sy ojul sedoiq 91esodiodul 01 suoindo aJojdxa 03 anuppuod |IMm Auedwo) 8yl ‘0T

s9|nJ
3uiSpay mau s,uoidulysepn yim soueljdwod uj saiijod Juswadeuew
3S14 S} SulDUBYUS UO Y40M O} SINUIIUOD SPEISE) "PISO|d 3q

19%20p siy1 1ey3 Sunsanbau aq ||Im (9N PUe NDIMN ‘SOQT |euolsad
‘34e315) Bunnvaw s1y1 1e saued sy ‘paydeau 9q 10U p|nod Juswaa43e
UEB 1BY3} UOISN[DUOI 3Y1 YHM ‘pIEZ 3ISnSNy Uo 19w saiied paisalalu|

‘Ad1j0d SuISpaH wJa] SuoT 03Ul UOIIESIISIAU| S,UOISSIWIWOD dY3 SI 1DNJ0p SIyL /10T Aj4ed
ul J4e1s INdO yum Sunassw Ausuenb (yod) uswisnlpy sen paseydind 1sdiy 9yl e ‘Adjjod juswsSeuew
3SI4 S,9pedse) 0} sjusawadueyua Adljod juswaSeuew Sl paie|dd Se ||9M se 0Z/T INN Yl JO sniels
9y} uo podau |im Auedwo) sy ‘uoneiusws|dwi pue Adljod Juswadeuew Ysiu s,9pease) ay} o ued sy ‘g

‘Suljapow Joj paJapisuod uiaqg AjpuaLind s
yolym uoisuedxa [edaie| 2aydreuap parepdn ue papinoid sey d N

‘Auessadau aue o1joj140d paJsasaad Syl 01 SUOIIBIIHIPOW JI SUIWISISP 01 UOIIBISPISUOD
Japun saounosal asoyl azAjeue [im Auedwod ayy ‘©8ueyd sa1ewiIsa 3500 Sy ‘SaIP0Y Yl 4o Ino sajddns
2Jow ssa30e 0} syafosd uojsuedxa auadid pasodosd ay3 Joyuow 03 anupuod |Im Auedwo) ayl '8

v
DV Ul PasSNISIp 89 MOU ||IM SIY3} ‘€ DY 4O 34n31eU 3sngoJ ay3 03 ang

‘sdiysuone|as puewap pue Ajddns yum paiepposse
S91juleadun 9yl azAjeue 03 anNUIIUOI |[IM M ‘SoAlzeusale Suplid pue (Supjead ‘Suims ‘seq) syidus)
BulAuen jo saiddns Suipnpul ‘siseq 8uio8uo ue uo sa2unosaJs Ajlddns sed a1en|eAs 01 anUUOD ||IM Spedase) /L

p,1u0) 31epdn ue|d UOIDY dY|




Page 192

Appendix A
IRP Process

2018 OR IRP Final

ooooooooooo

‘PassaJppe aq 0] pasu jey)
duoed} Jo syoedwli [eloueul} pue aAljeJlsiUlwpe ‘Suljiodal
9leIpawWWIl OU 3Je 3433 1.yl PaulwIa1ap Sey apease) e

‘Ajule14asun Jo sa3439p Y31y pauiejuod salewilss
Aue pue ‘sdeg ejep Auew papn|aul ‘DAISN|DUOIUI ||BIDAO I9M
S1|NSa4 9yl 1ng PAaJUSWNI0P 9JaM S1oedwll |BJUSWUOIIAUT e
‘'Seo pue |10 40} 3ulanioed dljneJpAH 3ulpJiesdal
9TQC Ul pasea|al 1usawndop Yd3 9yl PaMaIAaJ Sey apedse) .

gunjoeld4 uo a1epdn



}JodJly |euoljeusalu| puejiod
/ Jaquialdas ‘Aepsinyl

uoleIuasald |1l OVL

dnoJo AJOSIAPY |B2IUYI3]
Seo |eJnleN apedse)

0} UoI1eluasald INS Iof DOND/0LT




Page 194

Appendix A
IRP Process

2018 OR IRP Final

sisAjeue aininy} aulyal ¥ usayiguauls
13y14n} 01 SWa]l UOIDE PASNI0}-ASJ 24N3NJ JO UOIIBISPISUO)) e

pue 9]9A2 Suiuue|d
}Se| 9JUlS JapJ0 DNJO Uo paseq suoljerdepe uo ssa4304d JO MIIAY e

‘u083JQ Jo 1snJ] A3Jau3 ayl yum
diysiaulied ul -UOIIBAI9SUOD 9AI1D9}}9-1S0D ||e JO uolisinboe ay3 Joy
A3a1e.1s (INISQ) uawaseue|p apis puewaq s,Auedwo) ayl SSNISIP O]

950d.nd



Appendix A

Page 195

IRP Process

2018 OR IRP Final

$924n0saJ Aypeded
pue puewap Aep yead ojul paje|suell aie sSUIAES
A343ua |enuue moy Suiptedal uoljeue|dxa ue apIn0Id

duluue|d 924n0saJ 01Ul palesodiodul st anjea Alioeded
3yl moy pue Aduaidiyse Agiaua Jo uoiingliiuod
Aypeded puiyaqg suonndwnsse yusawnaop Ales|)

ddl ®Y1 uiyum paijdde pue

PaAIJIap aJe suoindwnsse asoyy moy Joj uoljeue|dxa
ue apn|aul pue SPoyiaw |e13uapisaJ 03 Jejiwis SSUIAeS
uoljewJojsuedsy 19yJew [e1aJawwod a3elodiodu|

sisAjeue |\SQ 2yl w.ojul 03
pasn saifojopoylaw pue saidljod ay3 Joy
suoljeue|dxa pue ejep pajepdn SpINOId

AJ1011449]

apease) 01 Ajdde 10u op 1eyl sainseaw

10} 40 saloy449] 3snJy ASiaul uayio

}JO s3jnsaJ Suipnjoul Jou ‘Ajuo apease)

0} 214129ds syndul pue syjnsaJ |elnuayod
92JN0S3J UOIIBAISUOD 319|dWOD APINOI] e

Aduaidiye A3i1aua aAI1I34)9
150D ||e aJinboe 01 ue|d ayy moys Ajues|d e

20UepIing JapJO DNdO



Appendix A

Page 196

IRP Process

2018 OR IRP Final

Swial| JoYl0/ue|d uondy

swel30o4d (1vD) HlJel JuswaAaIydy UolleAIasuo)
3 (D31710) uolleatasuo) Agiau3 swodu| Mo Uo3aJQ

INSQ 9A1309}43 350D |[B 4O UOI}SINbIY
2Wo021nQ |AISQ SulwJou] S3I30|OPOYI3IA pue Sal1d1j0d

3UI|9POIA pPUE JUBWISSASSY 924N0SAY JO Y3nodydyepn

epuagdy s Aepo]|



uobaig jo0

L N JIsnufsisug JT0Z ‘' 19qWa1das
y i

ApniS enualod adinosay Aosuaioiy3 Abiaug
uobaliQ Jo 1sni| ABiau3

™~




Appendix A
2018 OR IRP Final IRP Process Page 198




sieaA 0z Jan0 AI0]1118] BJIAIBS S,9pease) ul palinboe
9( 0] a|ge|ieAe AJuaidl)jd aAI)09)J9-1S0D ‘a|ge|leAR JO S1eWINST .

JUIWSSOSSE 93JN0Sal B Sl Jey/A\

MIINIDAQ JUSWISSOSSY 921N0SaY



salel Alljigenaiyoe ‘Aljigealidde [eaiuyoa)
‘aullaseq ‘asn pua ‘a|ijoid peoj ‘9] ainseaw ‘N0 ‘S1S0D ‘sbuines .

suondwnsse ainsea|\

rerolawwo) o) Alisualul asn Abiaug .

suonelnies ainseaw ‘syids |an} 1ayem 10y ® bunesH
sansnels oiydesbowaq

9]kl JUNO0JSIP ‘SISOJ POPIOAY

S1Se2310J) pro| Jeak-0z ‘S1UN0D JBWO0ISND e
ereq Aloyia] aoines Alljinn

Appendix A
IRP Process

2018 OR IRP Final

'S1NdU| JUBWISSBSSY 921N0Sa Y



S|9A3| BAIUSIUI 13S 10U S30(

swelboud Aq palinboe
aJe sbuiaes [enuue jeym a1eldip 10U saog

buiuue|d weliboid pue
‘Duiluue|d a1bayens ‘Yiom 4| Aujnn Joj |spowl
JUBLISSAaSSe 321n0sal ay) sasn 1sni| Abiau3g

2PasSN vy SI MOH — punouibyoeg



salbojouyoal Buibiawa 0] yoeoudde maN .

saJleys 19yJew Jo
peajsul [enuajod Joj yoroidde sbuines ainseaw [ejuswaliou] e

Indul ue se X201s
Buip|ing WOD ® S3Y buiAinuenb oy yoeoisdde 108i1p slowy

salel uoneinyes
Wwojul 01 Y10M Aanins pue yoteasal Aued € azinn

SpJepuels 1 S9P0I UMOUY Ul 10}

suondwnssy [9poN



S1eISOWIaY | Hews [enuapIsay
salnseaw BU00) [eloIBWWOD o

|eloineyag
— (IN3S) wawabeue|N Abiaug oibarens [eloJawwo)

SalnsesajN MaN Pappy

SI9)eaH Ja1ep\ SSopjue] SOWOH MON e
sjojelae ‘speaylamoys [enuapisay e
sabeyoed UONINIISUOD BWOH MBN [eNUBPISOY .
(NI ‘INOD ‘STY) S10108S |[e SSoJoe sainseaw parepdn .
suondwnsse ainseaw paysaljoy

salepdn alnses|\



aINsSeaw auljaseq JI9A0 ainseaw jualdiya Buljeisul
JO 1SOJ [ElUSWSIOUl JO ainSeaw 93 J01S0D [N

S]1S0) =2iNSeglN 2321N0S9yY |elo|

sjyauaqg Abisua-uou ajgennuend e
way) J1ad S1S0D PapIoAY X sBuines .
sljauag

1SOD 93/N0SoYy
[e10] / sujauag Jo AdN = (4Dg) onel 1s0d 1jauaq DYl

1S8] (DY 1) 1S0D 92In0Say [e10l

U=9910S SSOUOAIIOSd-1S0)D



13]eaH J91epA Muel [enuapIsay e
(jrem ‘100J} ‘Buii@d) uone|Nsu| enuapISay e
SMOPUIAA [eNUBpISOY

S]eISOWIay | LJewsS [enuapisay e
sAemyled uononsuo) SSWOH MBN o
S9JrUINS [BUSPISDY

SMOPUIAA PpUB uone|nNsu| [el2JaWwWwo)) e

:so|dwex3 "uondadxa DNdO Yyum sawnaswos ‘swelboid
ybnoiy) paiayo ate Ing [apow ayl ul 3AN29)J3-1S0D 1 ON
9 0] punoj sainseaw 0] ainyes} siyl paldde 1sni] Abiau3g

ISPOIN Ul SPIIIBAQ SSBUBAIIISYT-1S0D




Alurepnaoun 1surebe abpay 01 S10108) )SIl 8SN e
w1 J18A0 1S09 ‘@ouewlopad bulbueyd ul 1010eH .

salbojouydal
pbuiblawa wolj [enuajod sbuines sapn|oul [9pPOowW MBN e

Abojouyosa] buiblaw3



salpn}s

ased Aued
paiy3 sjdinw
10 s}jnsal
uoijenjeAs
D)SIY MO

‘sayoeoidde
a|qelA Ajjenusyod
a|dnin
‘uonedljdde
196.1e)

ul Abojouyoal
USA0Id HSIY MO

(uonejjeysui
pliom |eal) Apnis
ased Aued paylL

uoibai Juaayip
10 uonesijdde
jusiayip

ul Abojouyoal
uaAolid

uoljezijerdJawwo?d

0] PaIWwWoI Jain}oejnuep
19)Jey "s'n ul Apeally
s|opow ssauisng paysijqels3
$10]2EBJ1UO0D paulel]

:YSIN MO
%0.

}s9) gej
10 Juawissasse
bulsauibug

jeadde
[el2Jawuwod

peo.q
yum 1onpoid maN

salpn}s ased
Jain)oejnuepy

2ouauadxa
pajiwiT
"1ainjoejnuew
3WN|OA MO

swie|d
Jainjoejnuew
uo Ajuo

paseq :ysiy YbiH

yoeoudde
umouyun

10 39|buis vy
"S]1S9] pIsl}

1811} u1 adAyj030.1d
sy ybiH

"1SIX?

sJallleq adueldadde Jswnsuo)
"s10]2e11uo0? Jo Buluien salinbay

ainjonJiseljul

0} sabueyd juesniubis
Jainjoejnuew |jews 1o ‘dn-uels

[opowl

ssauisnq pabueys/mau saiinbay

%0¢

P1ed3J0JG J0}oe4 XSy 13

siy ybiH
%01

(Bunybram
%085)

b LMY
92In0S eleq

(Bunybram
%S2)

b LMY
jeaiuyodal

(Bunybram
%S2)
NSIY 19)Je




uonensuj |[epA
sJo)eaH

Jorep\ dwng
JeaH pall4-se9

|elysnpuj

Joje[jus/

Klanooay AbBiaug
SMOPUIAA

paje|nsu| A|ly6IH
SMOPUIM
olweuAg/uews
S|0Jju0)

uolne|llus) PasuBApY
I8}eN\ 10H

‘AI9A000Y 1edH DV

|e1oJawwo)

9oeuInd 96/86 N4V
slajeaH Jayep dwng
JesH se9) uoljdiosqy
S|0J3u0D / uonewolny
9WOH S921A9( LewsS
salbojouyoa|
uolje|nNsu| pasueApy

(0z'>n)
Juswade|day MOPUIAA

lenuapisay

salbojouyoa| buibiaw3




€¢

903}

[enusiod 1509 10N

9A1199)3-1S0D

[e21uy23] JO 9S8
[enuajod a|qesIyoy

[enualod [edluyda]

a|qises)

sJallreq AEaUEET
ENTETY 10N

sislieq| 9|qises)
12eN | Ajeaiuyodal
ION
9|(ISea)]
A|reaiuyoa
10N

:s1nd1nO



S)NS9Yy



2018 OR IRP Final

Appendix A
IRP Process

Page 211

LN o
(98] ™

Cumulative Potential by Type and Year

LN
(@]

o LN
AN —i
swJayL NN

o
i

LN

LEOC
9€0¢
13014
43014
€eoc
¢e0d
T€0¢
0€0¢
620¢
8¢0¢
L20¢
9¢0¢
§20¢
¥¢0d
€aoc
[qdere
1¢0¢
0¢0¢
610¢
810¢

-=Cost-effective achievable

-—=Achievable

—=Technical

25



Appendix A

Page 212

IRP Process

2018 OR IRP Final

9¢

a|qenalyoe duiSJswIm  |eUOIIUSAUO) W
9AI123}J8-1S0) 3|genalyoy |eatuyoa |

0

S

Ol =
<

=
®
3

0c”

S¢

0¢€

S€

uonngrLuuoD Abojouyda| bulbiaw3 aAne|nwn)d



€91
/10 LV'9
LE9 8L°G

aJualallg 9plIBAD
40 ON

SwIBY L ININ —

- - N .’. =
0 o N AN
e W= | i
o i -
o . e
4 "_
1 _ E

8g's

€O'T fersnpu
9'9 reroJawwo)
GT'ZT felluapisay

apIIIBAQD 101235
40 SoA

SPILIBAQ SN2 T-1S0D




Appendix A

Page 214

IRP Process

2018 OR IRP Final

8¢

9|geASIYd. DAI1D94)2-1SO) M d|JeAdIYydyY M |edIuydd] m
|eliasnpuy |el1Jawwo) |el1zuapisay

0 OW < N O

swJayL NN

0]
(1l
4"
o1
3T
0¢

adA| pue 101085 AQ [enualod aAle|InwnD



Appendix A

Page 215

IRP Process

2018 OR IRP Final

6¢

JVAH B UO1ezZlIay1ea\\ B
SuieaH ss220id W Pyion

dunjesy Ja1ep\ | 3upjoo) m

UoNe|IIUSA

SunesH m

|eJoineyagd m

L

8

SWIBYL NN

as pu3 AqQ [enuajod aAdaya-1s0) aAle|nwnd




Page 216

Appendix A
IRP Process

2018 OR IRP Final

0€

LN
Lo
i
LN
o

0

sway L NI

“1egH Sen aWOH 39|OYAA PROUBAPY {7 Yled - S9Y

$|043U0) JVAH 2dQd - Wo)

MHQ seD 1eaH seH ¢ MHA + HOJIN € Yled - S9y
MHQ seD 1eaH seH MHA + HO3JIN ¢ Yled - S9y
MHAQ SED 1e9H SED |[3YS-I203140O T Yied - S9y
IN3S - Wo)

J91eaH Ja1ep) 28eu03s seo 43 +0/L°0 S9Y

1e1S| 1ews - say

peayJamoys seo - wo)d

(ATNO M3N) J191eaH Ja1ep) 10H SeD ssapjue] say
UOI1B|IIUdA |0J3UOD) puBWI(Q - WO

MHQ 9|3 1e3H seH ¢ MHA + HO3IN € Yied - S9y
ssapjue] 3uIsusapuo) MHQ - Wo)

Jaweals seo - wo)

¢Z 'HS se9 ‘(0Z">n) wawade|day MOPUI - S9Y
sapeJ3dn Jauing -puj

J19A14 Je1s Aiaug - wo)

"*1E9H SED SWOH 3|OYA\ PIJUBAPY t Yied - SOy

seo - INdD 0S'T ‘(AJlu0 MIN) peaysamoys say
seo - INdD 0G'T ‘Peaylamoys say

[e1ual0d aAlR|INWND 3AIY3YF-1S0D) — Sainsea| 0z-do]




Swiayl 0TS'G JO 1sedalod 6T0C
Swiayl OTS'G JO 1sedalod 8TOC

:uonewlojsuel] 19Je\ uonanisuo) sbuipiing maN e

SwiIayl £86°GS JO 1sedalod 6T0C
SwiIayl GEE 7S JO 1sedalo4 8T0C

:uonewojsuel | 183Jej\ UonodnJsuo) aWoH MAN e

S110))3 apoH buip|ing weuboid
LWOJJ S1Se28104 Sbuines uoijewlojsuel | 19xIe




Page 218

Appendix A
IRP Process

2018 OR IRP Final

A

(wiayys) 1s0D pazijpna] O
s v & ¢ ¥ 0 T- 3
° c
)
- 000000¢ N
D
L 000'000'% O
@)
—
@)
- 000°000‘9 ]
—
QD
- 0000008 \.h..l
-
L 000'000°0T ﬁIUa
3
(0]
- 000'000°2T N—r
L 000'000‘vT

lenualod [ea1uyda] JesA 0z — aninD Ailddns GT0Z



Page 219

Appendix A
IRP Process

2018 OR IRP Final

" n

Ay Y R Y Gy G G Ty Gy G G Y Gy G N Gy Gy Gy,
OO NUWNRERPROOOOOOOOOOOoOW
nnnowwoNNOMNURPRNONDPNWNEROOODODOJI R
N W WO WWwRwowaHhaDNhDRLRONOWOOOESN DS D

WL Hwi annoaye
-1502 91ewixoiddy

wiayl/s 1s0)

EHIETER

000°000°S

000°000°0T

000°000°ST

000°000°0¢

000°000°ST

000°000°0€

000°000°S€

SWwiay] oA e|InwIN)

ABJau3 Jo 1S0D poazI|dnaT

AQ enuslod [ealuyosa] 1esA 0z — aAInD Aiddns 81072




Page 220

Appendix A
IRP Process

2018 OR IRP Final

e10] AQ [enuslod [ediuydal aAlne|nwnd 1eaA 0z — anInd Alddns

00

00

10
10

94020G DY |

10
o0

v°0
80
LY
389
38
v ET
7=
G589

11
()
ST
0°¢
v c
€€

09TTT

00°0

00°S

00°0T

A

00°ST Z

00°0¢

SWJIaY L

00°S¢

00°0¢€

00°S€E

9109S (DY 1) 1S0D 92IN0S9Y




sbuines
pa10alold dH| 8102



uonoaloid uoijeljauad
sbuineg 19)Jew ‘ubisap
welbold welbold

=NV ETTE
1509 JON

slalleq
19BN

S|qISES)
Ajjeaiuyoal
10N

[eluslod 9A198)T 150D

[BnUSJ0d S|qBASIYIY

=NV R ETTE
1509 JON

lenuslod [edluyos)

siallleq
IEN

S|qISES]
Ajjeaiuyosl
10N

slalleq
19BN

S|qISES]
Ajjeaiuyosl
ION

=|qISES]
Ajjeaiuyoasl
1ON




Oy'GL8'TT 9GT'GIV'0C | €TZ'6669C | 08L'€9.L'TE NSA [IV

6TC'GVC'T T€6'LC9'T | T6V'€99'T | 870 LS6'T lersnpuj

00S'G8C'9 8/8'8€9'9 | ¥E€6 T6E'0T | S08'GCC ¢T | [eldlsawwo)

LCLYVE' Y 87E€'8YT ¢T | 68LEV6 VT | 826'08G'LT | [elluspisay

uonoaloid 9AI1109)J8 | 9|geAalydy  [edluydal
sbuines -1S0D
1sni] ABlau3

odA| AQ renusalod leaA-0c




s|enldy |€101 ddl STOC= [B101 ddl 810l
N I S I S I I A A

NIRRT

¢ (U A ST U U AV S
000°00T
000002
000°00€
00000t

000°00S

>
S
>
c
)
I_
>
D)
S
3
wn

000°009

000°00.

S[en)oy pue suondaloid
sbuines 33 aAN09)3-1S0D d¥| 8T0Z "SA STOZ




(9A13B|NWIND) PEOT JO Y= (|ENUUY) PEOT JO Yo

N N N N N NN N NN NN N NN

S1SeJ9.104 prOo aAlR|INWND
pue [enuuy S, N9 JO 1uUsdlad Se sbuines paloalold renuuy




2W 021N NSO SulWJolU]
S9180|0POYI3|N pPuUe SaId1|0d



Page 227

Appendix A
IRP Process

2018 OR IRP Final

suol123foud |AISQ uo3a40 ay3
01Ul pajelodiodul usaq aAey s1oedwl |elyualod asay)l ‘9|qissod 1U31IX3 1597 9Yl O] e

$9180|0pOYIaW SSBUBAIINDYD-1S0D pue sagueyd apod apn|du|

(219 ‘suoppe uoqgJed) sed [eanjeu Jo 1502 Y3 Uo syeduwl |elaua10d

SI9ppe paleldosse Byl e
$1500 A|ddns «
uoQJed JO 3lid e

Sallljeuldalxo |eluaWuUoldiAuUL JO oduels e JO mpumaﬂ\__ 9] SaleN|eAo 9PBISE)) e

S3111|BUIDIX]



Appendix A

Page 228

IRP Process

2018 OR IRP Final

1500 AJIpOWWO0d 01 Pappe Uay] e

N1gIAIIN 12d anjeA
Je||op 01Ul Xe) uogJed uol/QTS SHSAUO0D apedase) ‘pappe %OT J9UY o

[1I9UNOD UOIIBAI9SUO) pue JoMOd 1SOoMYLION Jod e

S3111|BUJID1IXD |BIUSWIUOIIAUD
10} 10108} 01 %(0T X 1SeJ3404 921id = Jappe Adijod uoqie) «



Page 229

Appendix A
IRP Process

2018 OR IRP Final

uogaJQ ul 1502
paplone/Alioeded uo UOI1eSISAUO0D SUIAJOAD WOJ) HJaua(q [[IM SISAjeuy e

yoeoadde NAMN suluiwiexy e

paje|ndjed
uoljeziwido Aue ai10jaq 33 Jo |2A3] panindul ayiy Ag paonpaJ puewaq e

|9A9| 91e35A11D 1e SISAjeuy e

Aduaid14)3 ASJau3g ul anjeA pue uolingliiuo) Alloede)



Page 230

Appendix A
IRP Process

2018 OR IRP Final

YIMOoJ9 JIluouol] pue asuapuadapu| ASiau3g Suizowold uo JapiQ
9AI11N23X3 3yl Yy3m Adua1sisuod J0J Yd3 9yl Ag palenjeaaal 3ulag Ajpuasin)d e

SUOISSIWa 9PIXOIp
uogJed adnpad O] Sallljioe] wc_umeme J11129|3 pPadlj-|=an] |ISSOJ mc_um_xw mw.:s_umm o

UB|d JoMOd Ue3|) e

UOIIBAISUOD UNJ-A1I[1IN JO UOIIBN|BA JO} $11}9U(Q/S1SOI 340 133|3S SJ01e|NS3Y
|lenueA 92110e1d pJepuels eludojljed uodn spuedxy e
24n1n4ay {3 pue ‘13loid Suiuaalds Adualdiy] |[eUoIEN e

|[ENUE|\ 9J130B1d PJEPUE]S [BUOIIEN e

[EUOIIEN



Page 231

Appendix A
IRP Process

2018 OR IRP Final

91euas y3noJayl 1ou Ing ‘9snoH Y3noJyl passed e

S||9M UO110eJIXD
aueylaw paq |eod g ‘ASiaua/s||om |ewayroas ‘s||om a8el03ls sesd |ednieu Joj SuoildadxX] e

970¢ ‘T€ 419qwiadaq |13un wnlioleiow Yim uosalQ ul supjoed) aljnedpAy 1iqiyosd pjnopn e

uoI3dNpo.d
pue uoielo|dx3 seo pue |I0 10} sulinidel] JIjNeJpAH UO WNIJOIBIO|N TTZEGH e

aseyd ,sT Se uolleJauasd 2143199|9 40} S9|gemaual Jo 3sn ue|d sa) e
3U1Y21IMS 9N} 214309|9-03-SB3 01 SN 103JIP WOJ} UOIILIBIN e
SUOISSIWD uogJed 9dnpad 03 sue|d uoiyde A3iaua paldope aAey auasdn3i pue pue|ysy e

SUIYyd1IMS-[9Nn] J14309|] 01 SBD)

uolJaAedg 1 ‘DBNEeM|IA ‘0J0QS||IH Ul UOIJBJIPISUOD JOPUN BJe S|e0S Je|iWIS e
0S0¢ Ag apim Awouoda %00T pue ‘seoz Aq ASiaua ajgemaual 00T 03 01 sasodoud puejliod e
S|eoo ASiau3] 9|gemausy e

U033J0)



Appendix A

Page 232

IRP Process

2018 OR IRP Final

9|NY JIY Uesa|d ayl Yylim wucm__QEOu 10} mCO_HQO 9len|eAa 0] S9NUIJUOD 9PBISE)) e
9Ny JIy UB3|)

uagdoJupAy 13 ses |eanieu 2139YluAs ‘sueyiswolq Yyiim ses-jesnyeu uioe|dad SUOISIAUT e
SNIS[9) S93489p OM]} MO|2( 95eaJdul ainjesadwal |eqo|3 gq4nd 03 |eoo

SUOIONPAJ SUOISSIWT

Apnis ,uolleziuogJedsp doaap, pasea|ad 92140 S,93|SU| JOUIDA0D
uolleziuoqJedag daaq e

$924n0s Aseuoiiels ‘A}014329|9 sed |eanieu ‘wnajoJ3ad -uoQgJed uo Adldd e
AdueAlasuo) |esnieN 9yl pue ASiau3z ues|) pue sqofr Joj dduel||Y AQ JUSWSAOIA
A|9so|d Suiyoiem 1ng ‘passed SUON e
3wl JaA0 spiemdn Suisealdoul 13 uol/qgS 01 UOl/STS WoJj sasuey
UO13UIYSEeAA JO 91e31S 9Y) Ul paie|naJid s|jiq Auelp e
Xe] uoqJe) e

UO1SUIYSeAN



Appendix A
2018 OR IRP Final IRP Process Page 233

Avoided Costs



19YSEMSOY10| e SUIILOH WO )emm SUIIEOH SOY e |/ jemm N\H Qe

¢ €&« 1¢ 61 (LT ST € 1T 6 L S € 1

|9POIA VY Ul JedA Sullels

JUSWISSISSY 924N0S3Y Ul
PasN WJaY3/$ 350D PaPIOAY |enuuy uodauQ

00°0$
0T'0$
02°0$
0€°0$
A
05°0$
09°0$

0L°0S




19YSemsayio|de== 3UI1e9H WO === SUI1EDH SOY LV o= MH e

v O LE VE 1€ 8C GSC d¢¢ 61 9T €1 O L v 1

9417 24NSEIN

wiIayl/L8°1$
INI3S |e1dJawwo)

WJIBYI/ET LS wJayl/60'vS 121eaH
Ja|log |esnpuj 191\ [BIIUSPISSY

S9.NSea|\ P3123|3S
10§ WJay} JeaA-1su14/S 150D PIpPIOAY AdN

00°0S
00°'TS
00°ZS
00°€S
00'¥$
00°SS
00°9$
00°LS
00°8$
00°'6$




OuleaH say

101064 Aeq Mead| 9|ijoid peo’

SJ010e4
sbuines abesn [enuuy/Aeq yead

sbuines Aeqg-yead



swJayl Aeqesad m

000°0¢
000°0%
00009
000°08
000°00T

000°0¢CT

SWwJiay] aA1e|Inwin)

000°0¥T

lenualod JesA 02 — 9|1jold peo Aq sbuines Aeq-ead




NS 9A11094)3 150D || JO UONISINDIY



€5 e e e s

Sjuawanoldwi ssadolud ‘N0 ‘DOVAH
sasnoyuaalb ‘sanijioe) buunioejnue|n e

Sa]ls podsuel) uoN —uobalQ ul a1nN)N2LIBY  [elsnpu| e

uone|nsul
‘smopuim ‘Buneay Jarem ‘quawdinba Buo0 ‘S|0NU0D ‘DYAH
Sjuawbas 19xJew (e’ 'salia201b ‘S|ooYds ‘SadIjo ‘[le1ay e

uobalQ ul Ajlwejninw pue MaN ‘Bunsix3 — [eraiswwo) e

sjojelae ‘speaylamoys ‘siayeay Jarepn

YMS pue s|ejual 10) sadeuln) ‘saode|dall) seo

(smopuim ‘uonensul) uoneziisyreapn

sawoy paJjnioejnuew ‘(YAMS) sawodul ayelapow ‘Ajiwe) a|buls
UOI12NJISUOD BWOH M3BN pue BunsIX3 — [enuapisay e

Aoualoi3 370 |fe buinsind — swelibold 8102




S9]IS [elISNPUI {7 JBAO pue SalISs [eI12J3WWO02
00T'‘T J8A0 ‘sSpjoyasnoy 000‘8T 1SN0 POAIDS
:000¢Z 992UIS uobaip bulnIBS

1SN ABJaug ® seo) felnjeN apedse) e



GS

Page 241

Appendix A
IRP Process

2018 OR IRP Final

1934e] dy|-e- AN|mm NOD I SIYmm

910¢ S10¢ V¥10C¢ €T10C C10¢ T10C¢  0O10¢

000°00T

000°00¢

000°00¢€

000°00%

000°00S

000°009

panJ]) sSuines |enuuy

(dn

{

swJay3




s|enldy |€101 ddl STOC= [B101 ddl 810l
N I S I S I I A A

NIRRT

¢ (U A ST U U AV S
000°00T
000002
000°00€
00000t

000°00S

>
S
>
c
)
I_
>
D)
S
3
wn

000°009

000°00.

S[en)oy pue suondaloid
sbuines 33 aAN09)3-1S0D d¥| 8T0Z "SA STOZ




Appendix A
IRP Process

Page 243

2018 OR IRP Final

SjuswaJlinbaJi suipun} wesgoud
Y1lIM S23Jeyd Joawolsnd uglje 0] awll JAAO paisnipe TE a|npayds e«

9214d pue (9AI13ISUSS
-1ayleam) adesn ses uodn suipuadap SsalleA Junowe Hdd |e1o] e

duipun4 asod.und d1|qnd ‘T€ "ON 3|NpPayas INdO

013 Yam paljiauapl syaoa Asuaidijje A3i1aua aAI1094)9-1S02
||e pun} 01 a1enbape a3eJ e 1e paysi|qel1sa sl adiey) asodind di|gnd e

dulpun{ weJsoud



Appendix A

Page 244

IRP Process

2018 OR IRP Final

89

swed304d |71 %L e

013 03 %E6 »
%€ 01 paseatoul agiey) e

9T0¢
‘T Aenuga4

swel804d [101 %SET e

01301 %/8 e
%Gg'T 01 paseaJdap adiey) e

¥10¢C ‘T [Udy

swet304d |7 01 %G e

01301 %S6
%91'G 01 paseaJtoul agieyd e

sweld304d |71 01 %/ e

013 01 %EG *
%T6° € 01 paseasdul agieyd

c10¢
‘T JaqwanoN

swes804d [101 %CT e

013 01 %88
%tt7° ¢ 03 paseaJdoul adieyd e

swel304d |71 %0C e

013 01 %08
SONUIADY JO %G T 18 39S 28iey) e

T10¢
‘T JaquianopN

£00T ‘ST aunf
21e(Q aA1123)43

AJOJSIH
usawisnipy



Page 245

Appendix A
IRP Process

2018 OR IRP Final

1¥D pue D370 404 LTITIES
aouejsisse Aed ||Ig swodul MO| pun) 01 000‘0SS

:swiel804d awodul MO| S,9peISED) SPJEMO] PIIJJIP SPUNY JO %ZT o

S3uines WJIaYl SOY‘69S 4O UoIUSINbIe 3Y) 40} G6/°LT6°TS
1snJ] AS1au3 syl 01 pa1eudISap SEM %8] e

88'€G€ ‘€S 8U1129]|02 JO JUUI BYL YUM %/ 87 01 8SE3IIU| »

9T0TZ/T/TT 4O 91EP SAINIDYT
1€ 9|NPaYDIS 01 UOISIADY e



swelsodd (1yD) HlJe] JuswaAaIydy UOI1eAISUOD)
(D3170) uoneAlasuo) Adiaug aWodU| MO UOSaI(D




Appendix A

Page 247

IRP Process

2018 OR IRP Final

uollesodio) Juswdo|aAaq UewnNH U0S3JQ e

(WNID) uonoy uj AHunwwo) e

(ONDD) uosaiQ 3N J0 uoIldBUUO0) AJIUNWIWIOYD) «

(0D3dVD) uodaliQ |eJaua) 1se3 wedsold uoildy AAIUNWWOo)
1oedw]Jo0qysIaN e

UOS83JQ uJajse] 1 [eJIud) SUIAIDS
sJaulied Uody Allunwwo) apease)



Appendix A

Page 248

IRP Process

2018 OR IRP Final

$15S02 weJgold pasindul Aj10alip 13 UlWpe J0) GZZS |eUOIPPY e

9[qI31®
OS|e $1J0}49 WO01SNI |ENPIAIPUI 73 UOIIONJIISUOD [BIIUDPISDI | MIN

sJaleay Jalem Aduaidi}a-ysiH e
pue ‘Juswade|dads 43]|1} pue dn-auny ‘suoije||eisul adeudn) Adualdie YSIH e
sopessdn walsAs uolledyjijul 1 SUl|eas 19N e
uolje|nsul 10Np pue ||em 400J} ‘Sul(IdD) e
saJnseaw panoidde jjliel JO uoiliod 3AI129})9-1S0D SIDA0)) e

OEIN(®,



Appendix A

Page 249

IRP Process

2018 OR IRP Final

OOONOHW Po93Xa 10U Aew ._.<U\Um__|_o J9puUn S1S0J paj|elsul |B10] e

pal1a|dwod gol Jad Aduase 01 93} uolldadsul QOES pPue lpne OGSS o

LT9'T9ES 10 133pNnq 1D pue D310 LTOT Sulljnsay

S9NUBA3J SS0JS3 JO %GZ90° S|enba Suipund .

C0-0T-9TO "ON 92IAPY BIA 9TQC ‘T 22Q WeJ3oad usauewJad se paysi|geis]

)JoM paljijenb Jo 1502 paj|eisul 1 1500 paploAe uaamiaq degd sagdplig e

18] 1USWaA3IYIY UOIIBAISSUOD)

|1
JJ.



Al1oeded ||n} 1e papuny JI Ajjenuue sswoy QQT punoJe
9AJDS 01 3|ge ag p|noMm salduasdy A|9y1] ‘SalllAloe 10]1d uo paseyq e

Page 250

|I9A3] LZ9‘TIES Jeau paulejuiew spuny Ji (JeaA e swuay)
00S‘Z palewlsa) JeaA yoea panias aq ||Im sswoy 05 Ajorewixoiddy e

1502 awoy Jad aseJtane 008‘9S
93eJane uo awoy Jad swiaysy (‘xoudde) 09T

paAes swJayl 0098
pPaz113yjeam sawoy 0/LS

-900¢ 29UIS

Appendix A
IRP Process
o

2018 OR IRP Final

SU01123[0Jd puUB SJUBWIA3IYDY



JUENMBEShle



Page 252

Appendix A
IRP Process

2018 OR IRP Final

puewsap pue uoiingliuod Ayoeded
YllM usije Jayiinj o3 sisAjeue s3uines A3i1aua JO Jusawauljal SUIOSUQ e

S1S0) PApPIOAY
33 01Ul UOI1e3IISAAU| DNdO W04} SUIAIISP S1NS3J JO UOI1BISILU] o

$924N0S3J
9pIS puewap Jo uonyisinboe @ Suiuue|d 01 yoeoadde 211sI|0Y uleuUIR|A e

INSQ pa3198.e] Ajjediydessoan anaiyde 01 O3 YilM UOIJeUIPIOOD)

(INSQ) Swal| ue|d UoIldy aJnind



OCTT-01€-90¢
uollelod.io) Seo |edniepN apease)
Ad1j104 uoilenlasuo) Jo Jadeue|y 10122dS UoSI||Y

SUOIISaND


mailto:allison.spector@cngc.com

uobauaQ jo

3ISnJajASisaug
sz
N

¢C9E9rS E0S
310°1snJ1AS19ua@uospny-malpue

Ja3eue|p 109loud 3uluue|d

uospnH Apuy

NOA JUBY] e

[
o
x
o
o
%3



Page 255

Appendix A
IRP Process

2018 OR IRP Final

ooooooooooo

a1epdn SullapOIN LNOAN3S



Page 256

Appendix A
IRP Process

2018 OR IRP Final

ooooooooooo

*1SBJ340) puewap

UBAIS e Jo} polad Suluue|d aJizua ayl JOAO 150D JUasald 19U 1S9MO0| 9yl 1e uollezljiin

J19Y3 saziwindo pue sa24nosaJd apis Ajlddns pue apis puewap |elaualod pue SUlISIXd
JO salas e suluiquod Ag salesado 3 "xa|dwod pue |njuamod AJBA SI o I NOAN3S e

‘'SjUsawWalinbal 3sed2a.o0)
01 paydlew 159g S324n0saJ Jo sulwil pue ‘9zis ‘@dA} ay3 suiwualap djay o1 soijojyiod
92JN0SaJ Jo A1alden e azAjeue pue dojaAap 01 Auedw o) ayl suiwaad |9pow SIY] e

.CO_HMN_E_HQO 924N0S3AJ 10} o IMNOANAS SaZljlln 9pease) .

IPPOIN LNOANIS



Page 257

Appendix A
IRP Process

2018 OR IRP Final

ooooooooooo

'SUOISI29P 9pINS 01 uollewJoul 399449d 10U 1ng |nid|ay
sapinoad sisAjeue Suiwwelgdoud Jeaul| 1eyl a3pajmoudde 01 Jueriodwl Si 3l ‘940J243Y] e

‘pP|4OM |eaJ 9y] ul 9|qissod
97 10U p|nom 1eyl Aem e Ul S3SOD 9zlWIUIW 9404349Y3 ued pue indul s,3sAjeue ayl uo
paseq poliad Suiuue|d ay3y Jo Aep AJaAa J0} 921ud pue peo| 10exa ayl SMOU| [9poW ay] e

‘yoeosdde suiwwesgdoud Jeaul| e sazijlln o1 NOANIS e

P,AUOD |9POIN ¢ LNOANIS



ooooooooooo

Appendix A

Page 258

IRP Process

2018 OR IRP Final

S0110}140d

AjuQ 95eJ01S |PJUBWBIDU|
93eJ01S |elUaWIdU| YHUM N1D

AluO N1D
mwmgopm _mucm_.tm;uc_ r_.:>> dWN

AluO dMN
|lewndQ J13siuiwJa1aQ



Appendix A

Page 259

IRP Process

2018 OR IRP Final

ALY €F LFILAFILLITLIO) DT L

Sy T SR (1R 19 ARETS
M o 1 4 Y W 9 9 W ©° D

"SJ9WO0ISNJ S1I pue apedse) 404 YSI4 pue 13S0 JO uoljeulquod
1599 9Y3 2] ||IM XIW 324n0SaJ SIY] "01j0j110d yaea Jo (HeA) Siy 1e anjep
pue 3502 WwalsAs |10} ueaw uo paseq oOljoj3iod padsajaid syl aulwialaq O
S01]0J140d jO Supjuey :f dais
"01|04340d yoea 404 $1500 WalsAs |ejo} Jo
suollnguasip Alljigeqouad ayi p10oaay ‘Ayjiqissadoe agdesols pue Ajddns ‘yimou3
pa129dxa 3uisn ‘uollejnwis Jayieam ojJe) aluo|A e y3nouyi soijojliod ||e uny O

suol}puo) Suijsix3 Japun soljoyod ||V O sisAjeuy d13seydo0is :€ dais

‘soljojuod |euollippe ‘oljoj3iod [ewirdo d13siuIwIR1ap
B 9AII9P 0} uollelodsueuy pue ‘@3elo3s ‘Ajddns [ejuswaJdul apnpu| O

$924N0S3Y |_UORIPPY 2onpouiu] :z dars

"S910UID19P 924N0S3 JO Allzuenb pue Zuiwil J9A0OUN O3 JUSAD
yead Aep-23a4yl e Y}M $S924n0SaJ 3UlISIXa JO uolleziwildo 213siulwialap e uny O

sisAjeuy s|-sy :T do1S

$S920.d uolleziwildQ adinosay Ajddng



Appendix A

Page 260

IRP Process

2018 OR IRP Final

ALY €F LFILAFILLITLIO) DT L

Sy T SR (1R 19 ARETS
M o 1 4 Y W 9 9 W ©° D

‘Papa3U se 1eaday ‘uo sisAjeue ALAIRISUSS
pue ol1euads unJ 0} ol1joj1iod jewi1do 3sow 1xXau 3yl 393|9S ‘SisAjeue
ALAILISUSS Ul S1IWI| YA pue uea|n 9Y3 JO SPISINO ||e) S3S0D walsAs [e101 9yl | O

01]0jJ1410d p9a4iajaid JO uoijenjena-ay -8 Qwu.w

"SDIIAINSUDS [|B SSOJIe SHWI|
HeA pue UB3IA 9Y1 UIYUM S| 350D WISAS [B10] JI SUIWIDIDP 01 S3NSI MIIAY
"9014d UO suolle|NWIS Of4e) 3IUOIA YSnoayi oljojriod patiajaid ayi uny o

01]0J110d patiajaid Jo ANAnIsuas i/ dais
‘0lj0j340d payjuel
159y81y 1xau yum g dais 1eadal ‘papaadxa SI Hwl| | "OlIeuads Aue ul sywi|
HE/A puUe UB3IA P23IX3 10U PIP S1SOJ WISAS |B10] WLIIJUOD 0} e1BP MIIASY O

01|0J110d p9aliajald jo m_w>_m:< 9 Qwuw

"Jwil| |elia3euew e 01 Yep pue uealp Suliedwod
‘01]0j140d paJuasa4d UO SOIIBUDIS SNOLIBA JO SUOIIB|NWIS O]Je) SJUOIA Uny O

01|0J140d p9al4iajaid jJoO m_m>_mc< a11seyoo03]s :q Qwuw

'P,1U0D) SS320.4d uoleziwindQ adJnosay Ajddng



Page 261

Appendix A
IRP Process

2018 OR IRP Final

PAAIT OF LFILURILUTLLOTY YT U]

ooooooooooo

s1jnsay Adeulwi|aid



Page 262

Appendix A
IRP Process

2018 OR IRP Final

9L

£}

AT OF AFIUNILTLOYY DT U]

aaaaaaaaaaa

SV IVAINLLVIN
AAVISVD)

aAjEINWND

%0

%01 1

%0¢

%0€ 1

%0¥ -

%0G 1

%09

%04 1

%08

%06 -

%001

ucliing

%%%%%% S ST 9 P30 52 2 B0 I S
%%%%%%%%%&Q%%%%%@%%%%%%%

SALE| NN s—

$R0°D HEA
BE6'E “uny fousnbal4==
20 “aberany
T
IIIIIIIIIIIIIIIIIIIIII n'.
wo~(pE0g<uld |
%G~ :

oljop.od
ansIuIwIR}a jewndo - 1s09) wa)sAs |ejol

s}jnsay Adeulwi|aid

o2 %%Qﬁ_a&nﬁ.
o 8 %«4«%«;%6@

0c

Ge

Aauanbai4



Appendix A
IRP Process

Page 263

2018 OR IRP Final

LL

E

AT OF AFIUNILTLOYY DT U]

Sy D ST (1IR3 AT
M O 1 L ¥ W o 9 § © D

SV IVAILLVIN
AAVOSVD

aAljR|NWNY

%0

%01

%0C

%0E

%0¥

%08

%09

%04

%08

%086

%001

A %o«oo% %%%%

FF e %a%% ILSF S

G TN NI R Bt Sl R A S AL
&%%%%% SE P LE S

uoliiNg

0E9°L HEN
Sir'g HEA

S & & P 5

L

R

[X:1: 0 i
FL0'S ‘abelany
i »
Ye5~5LF g=<aulld
UG~

AT [NLLIN) —

fouanbalq==

uesiy

abelols

jejuawiaiou] Yum dMN AU - 1s09 walsAs |ejol

s}jnsay Adeulwi|aid

ol

cl

¥l

9l

gl

0¢

Aouanbaliy



Appendix A

Page 264

IRP Process

2018 OR IRP Final

8L

E

AT OF AFIUNILTLOYY DT U]

Sy D ST (1IR3 AT
M O 1 L ¥ W o 9 § © D

SV IVAINLLVIN
AAVISVD)

aAnR|NWNY

uollNg

" Vel v av
9@9 &&« .ae S o %%Az%ea% .ww 2 e _% / : 7ol A
I %%%%% %%%%z %% N A )

%0 0
%01 A
%0¢ - G
%0E
%0 . _ L0l
’ ,wmw.m ,Hﬁ SANE NN s
%05 ~ _._u_.%m umshﬁ fouznbaly==
%09 - Gl
9:5~(26r 9=Aulld
%0/ 1 %5~
%08 0c
%06
ueapy
%001 = = cz

dMN AlUQ - 1s09 walsAs |ejol

s}jnsay Adeulwi|aid

Aouanbaliy



Page 265

Appendix A
IRP Process

2018 OR IRP Final

6L

£}

AT OF AFIUNILTLOYY DT U]

aaaaaaaaaaa

SV IVAINLLVIN
AAVISVD)

aAnEINWNY

%0

%0}

uoliinNg
F P P 2 P B2 %éﬁv%@%%_@% B0 9 S @ S S &3 AN
S o NP SN S o o &
%& (&A« % PP ma.,?e r&mram% Qm%u%%%za&zézz Ma ¥ aaw .M?%efe%«% &u%%

%0C

%0E

%0

%05

#2809 Hen
GEGE uny
a0F -aberanyg

AN [NLLIN ) s

fouanbaly==

%08

%0L

3e5~(pa0 g=nulld
%S~

%08

%06

%001 -

abeliols
jejuawalou] yum N1LS AjUQ - 1509 wajsAs |ejol

s}jnsay Adeulwi|aid

0¢

Ge

fouanbaig



Page 266

Appendix A
IRP Process

2018 OR IRP Final

08

E

AT OF AFIUNILTLOYY DT U]

Sy D ST (1IR3 AT
M O 1 L ¥ W o 9 § © D

SV IVAINLLVIN
AAVISVD)

aAREINWND

%0

%01

W PO

&%@%%&%%%%% @%%

uoliig

P PP PO L0 P P %@e« S %ﬁ%%zp@@%&@eaﬁz%oe a« R

PP EL LS %%@%%

%0¢

%0€

%0¥ 1

%06

L8809
CFE'E
Lely

Hea
o
abelany

DALE [NLLN) s

fouanbaiq ==

%09

%01 1

%e5~(L80 g=nulld
%S~

%08

%06 1

%001 -

NL19 AJUQ - 1s0) walsAs |ejol

s}jnsay Adeulwi|aid

& A,.p %%%&e

ol

- Gl

0c

Ge

Aoausnbaig



Appendix A
IRP Process

Page 267

2018 OR IRP Final

18

E

AT OF AFIUNILTLOYY DT U]

Sy D ST (1IR3 AT
M O 1 L ¥ W o 9 § © D

SV IVAINLLVIN
AAVISVD)

aAnE|NWNY

uoljlng

& %@%« SR ELSLRL 0

RO G S o)
P P ae%\%% FEEFFEFER ISP LIS T FFFF

%0

%01

%0¢

%0€ A

ol

%0¥ - 0le'9 Hen

EMOF U

9,06 - PG

SAE NN s—

fousnbai4==

Gl

%09
%G~(018 g<Aul)d

%0/ %G~
0z

%08

%06

Ge

%001

abelo}s AJup - 1s09 walsAs |ejol

s}jnsay Adeulwi|aid

Aoausnbaiq



Appendix A

Page 268

IRP Process

2018 OR IRP Final

ALY OF LFIURILIITLICOTY 8T LT

Sy T SR (1R 19 ARETS
M o 1 4 Y W 9 9 W ©° D

6S€°0T89 v88'ELT’S O1104140d 35Vd0l1S ATNO ddl 8T0¢

¢60°86v9 q8Y'L60°S O11041L40d dMN ATNO ddl 810¢

9S6'VL1'9 69T€L0’S O1704140d 35VHO1S HLIM dMN ATNO ddl 810¢

€9°9809 88V'I8LY O1104140d N19 ATNO ddl 8T0¢

¥.6'€809 LYV'8LLY O1104140d 39VHOl1S HLIM N1S AINO ddl 810¢

v.6'€809 6€6'L9LY O1704140d JI1SINIWY31L3A WNINILDO ddl 8T0C
qJeAn UBIIA 01]0jJ340d

(000S) YeA pue uea|N — s nsay Adeuiwi|aid




Page 269

Appendix A
IRP Process

2018 OR IRP Final

ooooooooooo

01]|0J110d P3.Jiajaid 4O UOIJ|3S
S3I11IAI1ISUIS OfJBD) 91UOIA Ul 01]0j140d 91BpIpUERD 153] SSDJIS
SOIJBUDIS OJJBD) 91UOA Ul 01j0j140d 31BpIPUERD 153] SSDJIS
JuswWadeuew JOIUSS YlIM SHWI| YeA JO SUOISSNISIP PanuIlu0)

sdais 1XoN



Page 270

Appendix A
IRP Process

2018 OR IRP Final

PAAIT OF LFILURILUTLLOTY YT U]

ooooooooooo

Alloede) N1O |[eluswaJou|



Appendix A

Page 271

IRP Process

2018 OR IRP Final

Sy T SR (1R 19 ARETS

000000000000

AVa/SHILG

v::nam.uz dMN

ulse .
Aaeylu m__p..m-um.m € uoljelgs
usIpEuE) A
U1SLS O NN

mo|f 34odsupuy auljadid




Appendix A

Page 272

IRP Process

98

AT OF AFIUNILTLOYY DT U]

Sy T SR (1R 19 ARETS
M O 1 L ¥ W o 9 § © D

puewaQ N1O AeQ §eajmmmme  AlDEdE) NLO ACQ YESmmmmmm  [LIOUSHEEE  N-SNLO mmmm S-N NLO mmmm

LE0T  9E0T GEOT  ©EOT  €E0T  ZEOZ TEOZ 0€0OZ 6Z0Z 8T0T LTOT 970T STOZ vTOT ETOZ  TIOT  TIZ  070Z 6107  8IOC

||esuioys N19 Aeq yead

00001

00002

0000€

0000

00005

00009

0000£

00008

00006

000001

swuayieyaq

2018 OR IRP Final

‘0001 € A|]21ewixosdde si ||ejla0ys 9yl uozidoy Jeah Qg 9yl Jo pusaayrAg —
‘Ajpeded N19 jo Aep syip 00t Ajs1ewixoidde Jioys s| apease) 0zoeg Ul uluuidag —
:8uljopow dy| 8Z AiInfjo sy .

NLD - aippdn A1obdo) auljadid wpalisdn



Page 273

Appendix A
IRP Process

2018 OR IRP Final

ALY €F LFILAFILLITLIO) DT L

Sy T SR (1R 19 ARETS
M o 1 4 Y W 9 9 W ©° D

‘Al1oeded 3ululewal 9yl 40} 241S9P e 31edIpuUl OS|e SdH| ,S9111|1IN J9Y3o eyl
Jo sulewas 00008 Ajuo ‘Andeded a1edssuly |eauswaloul Jo Aep/syip 000°‘00 @Y1 40 —

"PaqLIdsans-Ajiny N19
dupjew ‘Ayipedes N1 a4inboe Apyi| |1m Ayl suaddey Aeg soo) Jo jue|d joueyiaw e §| —

'020¢ Ul Aep/syip 00006
1noge 01 dn Suldwel ‘6TQZ J9qWIAON Ul SSWN|OA 1sapow yim 3ulyiels sauijadid

NL1D puUe S||1y3004 S,epeue)suel] uo ejuioji|e) usdayyou pue 1S9aMYLIOoN 2141oed
9y1 01 Ayoeded Auanlap paloesiuod (H/) AS1au3 suollesauan UsASS Jawwns siyl —

‘0D3V 1e s490npoud ueipeue) Ag pasinboe sem uoseas uado ayi JO 1SON —

‘Aemyied N19-s||14y1004-TLON aY1 ui Ayioeded
JO yojewsiw 3yl aleuiwl|d 03 uoseas uado ue pay Ajquadal s||1yyoo4 pue 1ION —

020t Aq paroesiuod Ajnj aq ||Im NLD 1eyl Alljigeqoad e o3 julod susis Auelp
's109foud mau 01 anp gTOZ punoJe 3uisueyd aq ||IM 1| SH00T

‘Aep

yead 4o} papasu }i 19yJew Aep ayi uo asea|as Ayoeded dn Supjoid uo paijal
sey apease) ‘Alioedes N1D |ejusawaldul ‘wial-suo| dn 3upjdid Jo pealsu|

‘sieaA 4o} paquuasqnsiapun Ajpuediludis usaqg sey N15

'S0Z0ZC @Y1 Ul uo3a.Q |esiud) Joj s||ejrioys Ayoeded
JuedJIuUgis paljiluapl aney sieaA GT 1se| Y3 1ses| 1e U9A0 SdY| apease)

NL1D - a1ppdn A1dpdb) auljadid wnaaisdn



Page 274

Appendix A
IRP Process

2018 OR IRP Final

ooooooooooo

A1100dbI N | D
[pruaWaIdU| — 31bpdn A1dpdp)H auljadid wnaaisdn



Appendix A

Page 275

IRP Process

2018 OR IRP Final

ALY OF LFIURILIITLICOTY 8T LT

Sy T SR (1R 19 ARETS
M o 1 4 Y W 9 9 W ©° D

Aoedeo ay) papieme aq pjnom Aepo] WL} SYJUOW XIS 81ep aAI}0ao

ue yjIM sajel 8sin0dal je alow Jo Jesak auo Joj Ayloeded wuly Bunsanbal suoAuy
alep aAloaye e 0] Joud syjuow XIS

Ajuo Jayjo siy} 1daooe 03 pajebijgo Ajuo ale Aayj el SN 1S Japun pulw ul Jjeag

(wisyy Jad 291°0$ 0} Wisy)
Jad 91 -0$ wolj Buibueyd) 9,z "xoidde Aq aseaioul ||IM S}SOO puewap YoOd

suondo — aippdn A1obdo) auiljadid wnaaisdn



Appendix A

Page 276

IRP Process

2018 OR IRP Final

06

ALY OF LFIURILIITLICOTY 8T LT

Sy T SR (1R 19 ARETS
M o 1 4 Y W 9 9 W ©° D

sieak zz JoAo Ajjeonewelp abueyd Aew suoljipuod 19)Ie )
paguosqgns Ajjn} awoosaq jou ybiw N19

abueyd A|jgejou Aew ||ejluOyS JO JUNOWY

peo| J084e [|IM sjoeduwl UoBAIBSUO)

uoisinag — aibpdn Aropdn) auljadid wnaaisdn



Appendix A

Page 277

IRP Process

2018 OR IRP Final

H

ALY OF LFIURILIITLICOTY 8T LT

Sy T SR (1R 19 ARETS
M o 1 4 Y W 9 9 W ©° D

uo8aJ4Q ul 8ul|ly dy|

8T0C ‘gz Aenuer ‘Aepsinyl

XJg9M 2IMauua)|

1uswadeuen
JOIUSS 0] UOI1RIUdSaId AlBWIWING DAIIND9X]

8T0C ‘zz AMenuer ‘Aepuo|n

-weg YO wajes sadio INdO

JO uonezijeuly ‘synsay uoneisayuj jeuld :y OVL

Ajuo x39aM papaau i ‘G OV1 LT0T ‘0T 12qwia23Q ‘Aepsaupapn
SJI9P|OYDeIS ||B WOJ) HBIP UO NP SIUBWWO) /10¢ ‘S 19qwadaq ‘Aepsan]
PaINquUISIP Y1 8TOT 40 Heiq LT0T ‘9 JaquianoN ‘Aepuolp

wdegt sjusuodwod ue|d

L10Z ‘6T 1290300 ‘Aepsinyy

S13p|oya3e1s 03 PaINQLISIP S3PIIS ¥ OV

LT0T ‘TT 4990120 ‘Aepsaupa

3uns’A Y0 OVI

LT0T ‘¥ 4990120 ‘Aepsaupapn

9dAYS

doys3J0/\\ 15822404 9214d - AIBIUD |

LT0T ‘Tz 1aquisrdas ‘Aepliy

(8ueyd 01 103[gng) uoneso

JUdW|3 SSaJ0.d

aleq

oUl[oWI1 ddl 8TOC




Page 278

Appendix A
IRP Process

2018 OR IRP Final

PAAIT OF LFILURILUTLLOTY YT U]

ooooooooooo

¢Sd4dl1S IXdN



Appendix A

Page 279

IRP Process

2018 OR IRP Final

ooooooooooo

40 ‘puejnod
}40dJly |euolleulalu| puejiod

£T0T ‘Y3£ "3das ‘Aepsinyy

c# SU199|N dnoug AJOSIAPY |edIuyda]
ue|d 924n0Say palet3aiu|

uolleiod.io) seo |eJnieN apedIse)



Appendix A

2018 OR IRP Final IRP Process Page 280
CASCADE
NATURAL GAS

A Subsidiary of MO Resources Group, fnc.

3rd External TAG Meeting - OPUC
09/07/2017, 9:00 AM to 12:00 PM

Presenters: Mark Sellers-Vaughn, Brian Robertson, Devin McGreal, Ashton Davis, Allison Spector,
Spencer Moersfelder, & Andrew Hudson

In attendance: Mark Sellers-Vaughn, Brian Robertson, Devin McGreal, Ashton Davis, Bruce Folsom,
Spencer Moersfelder, Andrew Hudson, Allison Spector, Bob Morman, Lisa Gorsuch &
Mike Parvinen.

Called in: Garret Senger, Chris Robbins, Eric Wood, Carolyn Stone, Jennifer Gross, Jeremy
Ogden, & Kary Burin.

Minutes by: Carolyn P Stone

Slide #'s 3,4 & 5 - Brian stated anything shown on the IRP Action plan update in white is not updated, but
yellow highlighted items have been updated.

Slide #6 — Ashton went over the EPA document released on 2016 environmental impact results. The EPA
concluded the results to be inconclusive. There are many data gaps causing uncertainty. Mark said there
would be a presentation on fracking during TAG 4.

Presentation #3 — Andrew Hudson
DSM Presentation

Allison that Spencer and Andy have done a great job developing this analysis. The level of coordination is
appreciated. They have been reviewing progress based on the last planning cycle.

Allison stated that since their OPUC order guidance they have addressed all points and integrated them.

Andy went through today’s Agenda. Lisa interjected that the Commission is in a “transitional period” and they
are trying to make this transition “seamless”. The new commissioner wanted to participate today but will be
reaching out later. Anyone having a hard time getting a hold of commissioner should contact Lisa.

Slide #12 — About - Energy Trust of Oregon
¢ Andy explained that the “Energy Trust of Oregon” is an independent, non-profit organization delivering
affordable energy & renewable power to 1.5 million customers of PGE, Pacific Power, NWN & CNG.

Slide #13 — Resource Assessment Overview
e A Resource Assessment (RA) is an estimate of the available of cost-effective efficiency able to be
acquired in CNG service territory.
e Andy explained that, they are using a modeling tool that is “bottom up”. It uses residential, industrial,
commercial & agricultural inputs. It assesses buildings in the cascade service territory to determine
equipment savings and measure opportunities.
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Question: Is a “stand alone” Natural Gas (NG) company harder to get conservation information for than an
electric company? Can you touch on the idiosyncrasies?
Answer: Andy states they have “outreach managers” in the CNG territory that connect with customers

and organizations and contractors dedicated to those regions. There are locals “on the ground”
that help, so itisn’'t as big of a challenge.

Question: Is it harder to reach “outside” customers?

Answer: Andy said he has not heard that it is more difficult to acquire gas savings for these customers.
There is instrumental equipment in buildings. Alison added that, in earlier years, there were
some challenges in terms of being outside of Portland. The ETO has adapted to approaches to
outside customers and ramped up outreach! These issues are being addressed. Andy added,
that they have built relationships over time and adapted!

Slide #14 — Background — How is the RA used?
¢ Andy stated that they take the results of the model and give it to Program Planning, then they help set
the deployment of a supply curve. The model does not say what annual savings are acquired by
programs nor does it set incentive levels.

Slide #15 — Resource Assessment Inputs
¢ Andy went over the Resource Assessment inputs:
1. Service territory data (from CNG)
2. Demographics - what % of customers have gas and gas hot water,
# of homes with insulation & energy use for residential & commercial.
3. Measurement assumptions

e Andy said that this was the 2" time the model has been used. It is a more direct approach. They use
“building stock assessments” received from the Northwest Energy Efficiency Alliance (NEEA) as a
primary resource. Their tool is a “bottom up” measure based model. It looks at savings, cost and
measure life. Load profiles used and associated savings value related to those.... tells what the
savings will be. The model takes incremental savings and tests for cost effectiveness. It doesn'’t force
us to “guess what the customer will do”! We look at technology that is in “research stage” also.

e Andy also said every 3 years the model is “rescreened” to make sure cost-effectiveness and savings
are still the same.

Slide #16 — Outputs
e Andy said this shows the technical potential and all potential savings
e The cost-effective potential — remaining potential after screen applied!
¢ Hood River offered free services came out 85 - 95% used as #'s for being achievable

Results

Slide #18 — Cumulative Potential by Type and Year
e This shows the potential by type technical, achievable & cost-effective achievable

Slide#19- Cumulative Emerging Technology Contribution
e 5% of total 20M therms

Slide #20 — Cumulative potential by sector & type (in CNG territory)
e Driven by residential & commercial
e Cost effective override affected residential by 2/3rds when using the override.

Slide #21 — Cumulative Cost Effective Potential End Use
e Coming from water heating and heating savings
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Water heating includes water heating equipment from all 3 sectors, shower heads, aerators, etc.
e Heating load both commercial and residential controls, HVAC is industrial HVAC.
e Behavioral = Commercial strategic energy management, Smart Home Energy devices!

Slide #22 — Top-20 Measures — Cost Effective Cumulative Potential
e This shows the types of measures and their potential savings in therms
e Quite a few from residential paths = new homes!

Discussion of OPUC Exception:
¢ Allows builders to exceed code — efficient water heaters
e Forces pathways NOT cost effective in also.
¢ Inthe end, the savings projection for new home construction is a lost opportunity. Lots of potential
shown here but we only get 30%, this is because the homes are built before we can intervene.

Question: What % of the market does your program get to?
Answer: The % varies, Bend area is growing rapidly!

Slide #23 & 24 — Peak-Day Savings/Peak-Day Savings by Load Profile
e What does energy efficiency do to eliminate the need for Peak Day reserves?

Question: Is this involving the 2014-2016 timeframe?
Answer: Yes!

Peak Factor = the Amount of load expense on Peak Day/Annual Load

1 + 365 = .3% savings, happens only on Peak Day

Some of this data derived from electric profiles — DHW (Electric Resistance Hot Water Heater)
Residential/Commercial info represents an accurate than electric load profiles from the Power Council.
Factors X savings correspond with different Load Factors

For residential/commercial, space heaters drive the heat on cold days!

Slide #25— Market Transformation Savings Forecasts
e Collaborative work with NEEA to drive advancement of codes and help builders comply with new
code.
e Savings come from adoption of code!
e 2 years of savings imbedded
¢ New buildings have not claimed those savings in the past but will incorporate in the future about 5,500
therms, reflected in savings projections ahead....

Slide #26 — Cost-Effectiveness Override in Model — MM Therms

¢ Andy said they use CNG avoided costs in programs. They use a “blended” avoided cost to reduce cost
& standard incentive rates. This “blended avoided cost” might be different than the utilities’ avoided
cost calculation.

e When there is an exception, Andy said, to cost-effectiveness from OPUC we expect to make for
purposes of the 20-year forecast, they keep measures in, expecting them to be cost-effective in the
future.

e This override is applied when measures are found not cost-effective offered through programs.

e Andy stated that they've put together a method to forecast savings by:

1. Changing performance
2. Using arisk factor score card to hedge uncertainty

Question: Is the model “off the shelf” or something you developed?
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Answer: This model was built by a “Navigant” associate. There are a number of sources used in the
model, federal DOE, NEEA...etc.

Question: Are new “pilot programs” factored in?
Answer: Andy explained that it isn’t considered it if it goes through a pilot program, as the cost is too
high.

Slide #27 — Cost-Effective (CE) Override — MM Therms
e Shows difference when CE override is applied by sector!
¢ Inresidential section, this is about 30% of total $20m of Cost-Effectiveness savings.

Slide #28 — 2015 Supply Curve — 20-year Technical Potential
e Levelized cost of therms
e Cost effective limit just under 7m therms
e Cost effective override not used in 2015!

Slide #29 — New 2018 Supply Curve
e 20m cost-effective limit, $1.88 levelized cost
e Common metric used but not how the model identifies what is cost-effective!

Question: How are programs providing “negative” level of cost-effectiveness?
Answer: This is because of measures with non-energy benefits. This winds up giving a negative cost!

Slide #30 — TRC Score
¢ At what score can you get cost effectiveness?

2018 IRP Projected Savings

Slide #32 — Types of Potential
¢ Identifies potential, technical, achievable, cost-effective & program savings
o How effective are programs? Retrofit measures... can happen any time
o Replacement — new homes lost opportunities as stated previously. We have a short window of time to
intervene, then gone! We get 30 -35% of those savings.
[}
Question: Any known or guesses on why 30-35% of new construction savings obtained?
Answer: It's generally due to “budget builders”. It is hard to get them to spend $ on efficiency!
Builders meet code and that's it. We make lots of effort to connect with these builders and have
had some success....30-35% improvement over the last few years. If we intervene, this drives
savings!

Slide #33 — 20-Year Potential by Type

¢ Interms of trends of programs, the importance is the success and ability to get programs. You can
have programs but customers still must make the investment on their own!

Slide #34 — 2015 vs 2018 IRP Savings/Projected & Actuals
e Compares 2018 IRP to 2015 IRP totals
¢ We have doubled the savings from 2015!
e Using the Navigant model is more efficient and projects closer to reality!

Question: Is this an “aggressive” scenario?
Answer: Yes, in some ways. This is how energy trust operates. We go after more and more each year.
It is aggressive but realistic!
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Slide #35 — Annual Projected Savings as % of CNG’s Annual and Cumulative Load Forecast
e 8% of annual load in first 1 to 10 years!
¢ Cumulative will be over 10% in a 20-year period!

Question: Are you double counting Smart Automation savings?

Answer: Those are primarily residential. Smart thermostats save heating, smart home automation —
we're not familiar with these measures. It is a challenge annually reviewing measures and the
assumptions going into them! The average savings and baselines are at times a concern.
Concerns are addressed through continued evaluation and building analysis!

Question: How are the evaluations carried out?

Answer: We contract out studies, but we do also have an internal team!

Question: What is not technically “feasible” mean?

Answer: Like a boiler measure — the building might be able to have a boiler but not able to install the

boiler due to lack of infrastructure (ductwork, etc.).

Question: What are non-energy benefits?
Answer: Like shower heads and aerators for example; they restrict water and the customer saves energy
and $ value.

Presentation #4 — Allison Spector
Policies & Methodologies Informing DSM Outcome

Slide #37 & 38 — Externalities

Anything outside the control of the company raising or lowering DSM potential!
Includes code changes to DSM

Incorporated into Oregon DSM projections

Carbon Policy Adder — price forecast x 10%

Slide #39 — Capacity Contribution & Value in Energy Efficiency
e We are working on this externality.
¢ Analysis at the citygate level.
o We are starting to look at NWN'’s approach and we think it will benefit us!

Slide #40 — Policies in our Service Territory
e Can impact cost effectiveness of program!

1. National Standard Practice Manual

Could be impacts from this.

They may use “custom” variables in this manual...?

It takes base components based on regulatory goals.

We are aware of it and are keeping an eye on it in WA and OR.

If adapted, could impact how cost effectiveness is looked at in Oregon.

2. Clean Power Plan
e Executive order evaluated!

Slide #41 — Oregon
1. Renewable goals — greater focus on renewable energy!
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2. Increased focus in Oregon on migrating gas to electric, using 1%, renewable energy and 2" phase gas
to electric.
3. Moratorium on fracturing.
e This was passed thru the House but not the Senate, so not a law yet, but we are tracking this!

Slide #42 — Washington
1. Carbon Cap bills — None have passed yet, but we are watching closely and it does have traction!
2. Decarbonization — Involves emissions reductions
3. Clean Air Rule — We are evaluating options to comply with this rule

Question: Bruce asked if avoided costs are included?
Answer: Allison said a presentation of avoided costs will be shown in a few slides. We generally follow
the lead of the OPUC. We are primarily a taker of inputs from utilities.

e Mark stated that the CNG forecast contains some avoided costs.

Question: What information do you have on Avoided Costs from the Commission?

Answer: Next week we will have some information. Could be a recommendation made to parties to have
a collaborative effort. Andy stated that Avoided Costs were put in after Alison’s talk on policy
because there are implications.

Slide #58 - OR annual Avoided Costs used in Resource Assessment
1. We do include Carbon Policy adders...and
2. Risk reduction value
3. Using a capacity value method driven by peak savings. Winter is 0 now, in workshops this fall it will be
decided.
*Starting year going out, each year savings run through Avoided Costs.

Slide #59- NPV Avoided Cost/first-year Therm for selected measures
1. Lifetime of measure (has significant impact on value of savings!
2. Load profile (time of year of savings occurs)

Resource Assessment Modeling Tool and Updates
Slide #44 — Model Assumptions

Slide #45- Cost-Effectiveness Screen
e TRC Cost test = TRC ratio = NPV of benefits/ TRC

Slide #46 — Updates to Cost-Effectiveness
e OPUC Exceptions (Docket 1622)
e Non- Cost-Effective Gas measures
o0 Weatherization
o0 Gas Tank Water heaters
0 Gas Washing machine
o New homes

Slide #47 — Measure Updates
e Updated measures across all sectors!
¢ Adding new measures

Slide #48 — Define Measures Incrementally
¢ Don't count total savings of each technology!
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Slide #51 — ET Risk Factor Scorecard
1. 25% market risk
2. 25% technical risk (what stage is the program in, is it a “prototype”, has it been tested?
3. 50% weight to source of data, how good is it on this program?
4. If low risk technology then 80% factor.

Slide #54 — 2018 Programs, all Cost-Effective efficiency
e Residential, Commercial & Industrial/Agricultural programs

Slide #55 — Cascade Natural Gas & Energy Trust
e Serving Oregon since 2006!
e All customers except the largest NW transport customers

Slide #56, — Historical Performance Against IRP Target
¢ Net savings here, NOT gross!
Risk of treating DSM as a resource.
This shows our net or exceeded goals.
It is challenging to forecast large project savings results. Large projects swing the results!
Our planning team has been working on this.

Slide #34 — 2015 vs 2018 IRP Savings
e This gives confidence in looking at past projects vs current!

Avoided Costs

Slide #60 — Program Funding (Alison Spector)
¢ Alison mentioned schedule 31, Public Purpose Funding adjusts over time!

Slide #62 — Revision to Schedule 31
e A revision will be effective 12/1/2016
e Charge increase to 4.87%

Oregon Low Income Energy Conservation (OLIEC) & Conservation Achievement Tariff (CAT) Programs

Slide #64 — Action Partners Serving Central & Eastern Oregon
e Action partners provide weatherization, etc. for low income!

Slide #65 — OLIEC
e Covers portion of tariff approved measures, ceiling, floor, wall, ducts, etc.

Slide #66 — Conservation Achievement Tariff
e Established 12/1/2016
o .0625% of gross revenues from electric side & natural gas.
e CAP is the same as for NWN - $10K

Slide #67 — Achievements & Projections

e 50 homes served per year!
e 100 homes annually if funded at full capacity!

Other Items
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Slide #69 — Future Action Plan Items (DSM)
e Geographically targeted DSM, coordinate with ETO

Question: Can you expand on execution of pilot programs?
Answer: Yes, we have done the following:
1. Meetings with ETO Staff
2. Discussed interest in geographically targeted DSM
3. Coordinated in order to have a plan!
4. In planning stages.... find it to be intriguing.... need to look at the constraints on the system!
Question: Mark asked Lisa if the action plan items are “quantifiable” and if they are going on the right
path?
Answer: Lisa said it looks good to her, but she said she cannot speak for others. She said - yes

definitely in the right direction. The planning process is an evolution. This changes what we are
looking for in the IRP and we need to keep track of changes. She said she knows this is
challenging but really appreciates CNG's efforts! Lisa continued that the planning process is a
collaborative effort including all stakeholders. She said to remember, this is worked on together
and is not an adversarial process! She appreciates all the hard work. She said if she cannot
definitively answer questions, she will work hard toward that. She knows we've been working
hard!

Presentation #5 — Ashton Davis & Brian Robertson
SENDOUT Modeling Update

Slide #73 — SENDOUT Model (Ashton Davis)
e The SENDOUT model is used for resource optimization
o Portfolios are developed and analyzed
e SENDOUT is very powerful & complex!

Slide #74 — SENDOUT (cont'd)
e SENDOUT uses linear programming
o SENDOUT is helpful information but not a “perfect” solution — used as a guide
e SENDOUT has perfect knowledge

Slide #76 & 77 — Supply Resource Optimization Process (Brian Robertson)
e At Tag #2, we presented a resource optimization using a Monte Carlo run creating 200 decisions — this
was too many and not informative!
e There are 8 steps we use:
See where we are short
Introduce resources to solve
Develop portfolio, run stochastic and weather via Monte Carlo simulation
Rank Portfolios
Change Variables — run Monte Carlo and see how model reacts
Analyze preferred portfolio
Sensitivity analysis
Test other portfolios (EX: NWP only, etc.), select optimal and re-evaluate
o After this, is there any unserved demand?

©ONO O~ WNE

Preliminary Results

Slide #79 — 84 - Results
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1. Storage — How SENDOUT informs but does NOT decide!

0 What is the optimal storage? SENDOUT could choose optimal solution (with a mean cost) but
unquantifiable factors, humans MUST intervene, not practical!

o0 Certain solves may lead to more unserved demand.

0 We assign “penalties” to SENDOUT to prevent certain solves.

Slide #79 — Optimal Deterministic Portfolio

All Variables in the “Optimal Portfolio”

Resource Mix — Sendout chooses what resources it wants, we lock that in and run it stochastically.
VaR — Devin explained that the resource analysts went to a seminar in San Francisco on and learned
about the extrinsic value of what your portfolio can do!

This is if everything works as planned — but have all events been included?

The model does not do a “standard deviation”

Peak day analysis is good to use but Monte Carlo doesn’t show “peak day”. In 95% of the cases you
can use this value (95" percentile).

Shows the “mean” of costs.

Slide #81 — Total System Cost — only NWP

Value is higher here
Doesn’t have storage options!

Slide #82 — Total System Cost — only GTN w/ Incremental Storage

Almost optimal portfolio!
Mean/VAR lower with NWP options

Slide #84 — Total System Cost — Only Storage

This is NOT a solve!

Slide #85 — Mean & VaR

Ranking Portfolios here

All Portfolios under same weather curves

Mark said that Tag #2 meetings’ portfolios will be recapped. This shows the diversity of our system!
Lisa mentioned that she needs to “catch up”!

Devin McGreal said they are excited about this process. The capture of extrinsic elements is important!

Presentation #6 — Devin McGreal
Next Steps

Slide #86 — Next Steps
1. Get together with senior management to determine VaR limit
2. Test portfolios in Monte Carlo
3. Stress test sensitivities — price (high or low), carbon taxes, etc.
4. Select the preferred portfolio (tested against the VaR limit)

Presentation # — Devin McGreal & Mark Sellers-Vaughn
Incremental GTN Capacity

Slide #88 — Pipeline Transport Flow

Devin went over the system transport flow, noting our diverse system
Devin explained that SENDOUT showed a very popular solution — need for GTN capacity!
Mark mentioned the “direct connect” we have
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Slide #89 — Upstream Pipeline Capacity Update — GTN

o Mark went over this slide that shows IRP modeling as of July 28 that CNG is short by 400 Dth'’s per day
of GTN capacity
e By the end of year 20 the shortfall is 31,000

Slide #90 — Upstream Pipeline Capacity Update — GTN

e The IRP goes over 15 years into 2020

e GTN has been undersubscribed for years, CNG has been picking up daily gas to make up for peak day
e GTN could be highly subscribed around year 2019
[ ]

GTN planning on filing with FERC for firm hourly service. CNG should lock in capacity now or it may
not be available later!
e Mark explained that CNG has been negotiating with GTN for:
o0 Path - Kingsgate to Malin
0 20K per day
0 22 years (to 10/31/2039)
o0 Starting 11/1/2017

Slide #92 — Options
1. Take offer for 2017
2. Take 20K in 2018 (GTN tariff says they are only obligated to take offers 6 months prior to effective
date)
3. Take lower amount of 10K for 15 years and lose discount offered
4. Do nothing and continue to buy daily for Peak

Slide #93 — Decision
o Mark explained that the GSOC agreed to 10K for 15 years effective 12/1/2017.
e This satisfies peak day needs to 2028/2029
¢ Mark went on to state that previously this shortfall has been identified and he notes we are now taking
steps. It was time to do something!
e He also stated that NWP as offered capacity in the past but been very patient with us.
e Lisa stated that this is like “insurance” on an unknown hedge risk.

2018 IRP Timeline

Slide #94 — Timeline
e Brian went over the timeline, stating filing will happen January 25, 2018.

Next Steps

Mark stated he really appreciated everyone coming today!
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Feet 1980-2016

U.S. Natural Gas Production and Consumption in Billions of Cubic Feet
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CASCADE
NATURAL GAS

A Subsidiary of MO Resources Group, fnc.

4™ External TAG Meeting

Date & time: 10/19/2017, 09:00 AM — 11:30 AM

Location: OPUC Offices in Salem, OR

Presenters: Mark Sellers-Vaughn, Brian Robertson, Devin McGreal, Ashton Davis & Ed
Finklea

In attendance: Mark Sellers-Vaughn, Brian Robertson, Devin McGreal, Ashton Davis, Bruce

Folsom, Deborah Glosser — OPUC, Lisa Gorsuch — OPUC, Paul Rosson —
OPUC, JP Batmale — OPUC, Ed Finklea — NWIGU, Matthew Doyle - NWN,
Teresa Hagins - NWP

Called in: Garret Senger, Jennifer Gross, Jeremy Ogden, Tom Pardee - AVA, Carolyn
Stone
Minutes by: Carolyn P Stone

Garret welcomed everyone and stated he thought it would be a great session and he appreciated the
dedication of the IRP Team and looking forward to input.

Presentation #1 — Brian Robertson
IRP Action Plan Update

e Brian stated that there are no areas highlighted in yellow meaning there are NO updates from
Tag #3 to Tag #4, however, there will be some changes to the narrative.

Presentation #2 — Ed Finklea
Consumer and Environmental Benefits of Shale Revolution

o Ed started by stating that the purpose of his presentation is to show what Shale means to
consumers

e He said that his career has been primarily working with consumers!

e The membership of Northwest Industrial Gas Users includes 35 companies, and is diverse.
Some companies have seasonal loads while others use 365 day loads and the group includes
everyone else in between. The organization was formed around the region served by NWP and
GTN to the side. They are active at the PUC level.

e Ed answers the question - how much consumers benefit from the Shale Revolution, in other
words, what'’s really happened? He said that Shale is a big deal for every consumer!

Slide #7 — Oil and Natural Gas Price History 1983 — 2016
¢ Oil and Natural gas, Ed said, used to be tied at the burner tip. Industrial customers used to
switch between oil and gas so they followed each other.
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From graph, you see that back in 2005 oil and gas prices were linked!

o Ed stated that per the slide you can see a gas price “run-up” from 1997-1999 and there were
sustained “shorts”. 2005 was also an active hurricane season!

e $ at that time was being invested to import NG
Lisa Gorsuch mentioned that back in 2005, they were modeling getting cut-off from Canadian
gas!

e By 2009 Ed says, gas and oil prices were “delinked”. Gas was about $8 per mmbtu — now it is
down to $3.00.

Slide #8 — US Natural Gas Production and Consumption in Billions of Cubic feet 1980 — 2016
¢ Ed stated that the majority of NG by 2040 will come from Shale. Some people think we are
there already!
e Edreminded us that there is opposition to hydraulic fracking, but the benefits to consumers are
significant!

Slide #10 & #11 — YOKO & Sean sign
e Ed posits if the price stayed at $8.00 from the early 2000’s.... Lisa said it was predicted to jump
to $14 in 2008. Ed said it could have been much higher!

Slide #13 — No Fracking’s Impact on Oregon Consumers
¢ In 2016 consumers burned 239m Dth in Oregon (not via electric generation)
e Consumers would pay 1.1 billion more for NG in 2016 with no fracking!
e But there is more to it than saving $, said Ed.

Slide #14 — Electric Generation & Carbon Emissions
o Emissions are part of the story — and it is a big deal!
e Why this country has “bragging rights” about reducing carbon emissions more than ANY other

country....
o Shale
o Efficiency

o0 Rapidly expanding renewables
e USA using less when prices are down, we are the region leader in efficiency!

Question: Mark asked why this is not advertised?
Answer: Ed stated that we tend to play “defense”! We need to be activists, he stated, and not be
afraid to tell people what are doing and be vocal about it!

Question: Someone else asked if the Permian Basin is at “peak fracking” in some places?
Answer: Ed stated that that has not happened so far. He said it's like the old-style drilling and
then oil prices increase!

¢ Someone else said that the challenge with horizontal fracking is that it causes secondary
damages, and rare effects.

Question: | used to work at Energy Trust. What is the appetite for transportation customers to be
on Energy Trust?
Answer: Ed stated that he will be talking about this topic later this afternoon. There is a

Volunteering Program. Most of his members never participate in demand side
programs. He wonders if there could be a program as a transporter. Can | sign up for
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some type of Demand Side management without becoming a “sales customer” ...i.e.
without forcing it down our throats? Some companies would be willing. But if Cap &
Trade is enacted, then all bets are off!

o Ed went on to say that one of his members’ pulp shortage on the West Coast put them out of
business! Also, an aluminum smelter is down because aluminum is now being imported from
China. Those companies used a lot of energy! There is a thin margin in many of these
businesses, 92% of their cash goes out the door!

Presentation #3 — Ashton Davis, Devin McGreal & Brian Robertson
Sendout Optimization Modeling

Slide #16 — Sendout Model
e Ashton started by stating that the Sendout Model is used for resource optimization. He said it is
complex and powerful!
¢ It minimizes costs in a way not possible in the real world, so this tool is a guide, not a decision
maker!

Slide #19 — Modeling Challenges
e Supply needs to get gas to the Citygate.
e Sendout has perfect knowledge!

Slide #20 — Supply Resource Optimization Process

Question: Mark stated to Tom Pardee from Avista that CNGC discusses their candidate portfolio to
get the total system costs and compare 25% with other industry practices, what does
AVA do?

Answer: Tom said that they use scenarios to see what happens to an expected case. They have

a new method as to how they look at Portfolios, based on normal distributions. Tom said
yours is in line with other industrial methodologies.

Slide #21 — Supply Resource Optimization Process (Cont'd), steps 5 thru 8
e Later there will be a slide including all sensitivities!

Slide #22 & #23—- Base Case Sendout Inputs/Supply
e Devin clarified scenarios vs sensitivities.
e Devin stated we get our supply from AECO, Sumas, Kingsgate & OPAL

Slide #24 — CNG Supply Chart
e Shows North to South using NWP
e South to North with all pipelines
¢ North to South using GTN

Slide #25 — Supply Base and Fixed
e Sendout will choose the supply needed to cover the load!

Slide #28 — Winter Base Supply
e The “winter” covers November thru March
e This is the “heating season”, additional baseline supply for winter months
¢ We can let Sendout choose the optimum MDQ (Max Daily Quantity).
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e A penalty forces Sendout to take optimal additional winter gas.

Slide #29 — Winter Base Supply (Cont'd)
e Graph shows base during winter months only!

Slide #30 — Day Supply (Winter)
o November through April period.
e Winter day gas has MDQ cap but that is not an unlimited amount of gas at a cheaper price!
e Winter has a slightly higher premium.

Slide #31 — Winter Day Supply (Cont'd)

Question: Are you assuming you will always purchase on the daily market?
Answer: Day gas covers any demand along the yellow dotted curve of slide #31 at a reasonable
rate for a period.

Slide #32 — Day Supply (Summer)
e This timeframe is April — November.
e Summer day supply has a slightly higher cost.

Slide #34 — Peak Supply
e Peak has a higher cost

Slide #36 — Storage
e Jackson Prairie (JP)
0 4 storage contracts
o0 Can withdraw 56K Dth per day
o Plymouth (Ply)
0 2 storage contracts
o Can withdraw 78K Dth per day

e Total withdrawal 134K Dth per day!

Question: During the summer peak days are you injecting?
Answer: More so in the heating season. Day supply is needed for high demand, non-heating
season!

Slide #37 — Storage Example
e Our storage is not specifically tied to our system!

Slide #38 — Storage, Sendout example 2
o The target % is shown here
e Rates for storing/withdrawing storage and withdrawing/ injecting and withdrawing shown.

Slide #39 — Transportation
e NWP goes to a “zonal level” and can be constrained.
o GTN goes to the Citygate level only, no zones here.

Slide #40 — Transportation (Cont’d)
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e Transport has an MDQ (maximum demand quantity), a D1 rate, a transportation rate and a fuel
loss %.

Slide #41 — Transport Example
o NWP Pool South to NWP Pool (Dispersed to different zones & eventually Citygate)

Slide #43 — Delivery Rights vs Receipt Rights
e CNGC has more delivery rights than receipt rights
e This gives CNG flexibility!

Slide #44 — Example of delivery right flexibility
e Total of contracted cannot exceed 4K but we can drop 4K at any location!

Slide #47 = Transport Constraints Example
¢ Shows when constrained to daily max of 47,603

Slide #48 — Locations of Zones (NWP)
e For example, see zone “ME-OR” is the Pendleton area

Slide #51 — Zone 30 on Peak Day for Transport #135558
e ltis the same price, so we could send it to 30-W, rather than 30-S!

Slide #52 — Transport Contract #135558 on Peak Day
e Example of this contract fully utilized!

Slide #54 — Demand Behind the Gate,
e Customer billing system doesn’t have daily meter reads for CORE customers. Brian said this
makes analysis difficult!
e This year we added citygate & zonal levels!

Slide #55 — Demand
e Demand is forecasted at citygate level by rate schedule Brian stated.
e He said for NWP demand is associated with zone and for GTN Citygate demand is associated
with its interconnect.
e The inputs are forecast type, projected customers, regression coefficients & 2016 demand for
the month with a growth factor.

Slide #57 — Demand Example 2
e Sendout inputs - usage factors
e Customer demand 20 years out — weekend base!

Slide #58 — Weather
e Weather inputs — Monte Carlo (MC), Historical & Normal (average 30 year)

Slide #59 — Weather Ex. MC
e HDD mean & Std. Dev = based on actual 30 years historical
e Once run, Sendout finds the best match year & uses that profile!

Slide #60 - Long term price forecast
¢ Market pricing & Long-term price forecasts



Appendix A
2018 OR IRP Final IRP Process Page 412

¢ Henry Hub (HH) Nymex future prices.

Slide #61 — Long Range Price Forecast (Cont'd)
¢ Weighted to each source
e Using most recent trading period!

Slide #62 — Price Forecast Weights
¢ Symmetric mean absolute percentage error (SMAPE) — looks at all sources — how accurate
have they been?

Slide #63 — Example of SMAPE Calculations by Source
e Sources are EIA past 2036
e Calculates error and how much of an error, 1 month, 2 months — 3 months out

Slide #64 — Example Weights Price Forecast for 2018
e Added up and divided by total to get % weights, then value these inputs!

Slide #66 — Probable Base Case Forecasted Prices by Basins
¢ Nymex, Sumas, Rockies & AECO used

Question: Do Sumas & AECO stay below Nymex?
Answer: YES

Presentation #4 — Ashton Davis
Alternative Resources

Slide #68 — Major Issues on the Haorizon
e Cascade identifies deficiencies & provides solutions
e CNG talks with pipelines, storage facilities and new resource sources

Slide #71 — Incremental Transport — NWP
e West Central Washington, Oregon lateral & entering Southeast Oregon.

Slide #72 — Incremental Transport — Sto N
e OPAL
e RUBY
e GTN South to North

Slide #73 — Incremental Transport — Bilateral
1. T-South Southern Crossing
2. Trails West
3. Pacific Connector — Oregon Coast

Slide #74 — Incremental Storage — N and E
¢ Ryckman Creek, Gill Ranch, Magnum, Mist, Clay Basin & Wild Goose

Slide #76 — Incremental Supplies
e OPAL & Renewable NG (biogas)
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Presentation #5 — Brian Robertson
Candidate Portfolios

Slide #78 — Portfolio Summary
e This shows scenarios based on whether we use NWP, GTN or storage.

Slide #80 — All in Portfolio (PF)
e All evaluated resources!
e Pick up GTN 10,200 by Nov 2027
e Gas Supply already picked up additional GTN, starts Dec 1, 2017 —
o Originally, Gas Supply tried to get start date of Nov 1, 2017 but due to maintenance, it
was moved to December with the same termination date.
Lookout 10 years!
Incremental Foothills — 25K by Nov 2037
Incremental I-5 expansion 17,469 Dth by 2027 increase to 41,035 Dth by Nov 2037
Incremental NOVA — 36K Dth by Nov 2037

Slide #81 — Incremental GTN & Storage Portfolio
¢ Includes Incremental GTN and all regional storage facilities!

Slide #83 — Incremental NWP & Storage
e Incremental I-5 Expansion — 7.5K Dth by Nov 2027
e Spokane 14,794 Dth by 2037
e Ryckman Creek, 1000 Dth by Nov 2037

Slide #86 — Final Ranking — Mean & VaR
e Shows Mean and VaR & unserved demand

Question: | asked Brian what does “mdt” stand for?
Answer: Brian answered that it stands for “thousands of Dth's”.

Slide #87 — All in Portfolio
e Optimum mix of all evaluated resources including NWP/GTN & Storage

Presentation #6 — Devin McGreal
Scenarios & Sensitivities

Slide #89 — Monte Carlo
e M/C scenarios — weather

Slide #90 — Monte Carlo — Weather
e We ran 200 simulations to stress test our expected portfolio.

Slide #91& #92 — Low & High Growth scenarios
¢ Will we be able to serve our customers at a reasonable cost??

Slide #95 & 96 — Monte Carlo Weather — Normal Distribution
e Weather is normal, distribution follows rule!

Slide #98 — System Weighted Annual HDD’s by Draw
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e Graphical representation, NOT data inclusive!

Slide #99 — Annual Demand by Draw
¢ What happens over the course of 200 demand draws!

Slide #101 — Total System Cost with High Growth
e All-in Portfolio!

3.7 million average cost, total system

Min/Max increase

$3.904 average

Doesn'’t exceed VaR limit!

Slide #103 — Monte Carlo - Nymex Price
e 20-year price forecast
e 200 price simulations
e Over variety of pricing environments
e Expected PF is still optimal!

Slide #104 — Sensitivities Analysis
e 9 scenarios, at High, Base & Low-price environment
e Carbon adder impacts
e Using base price, then adding $10, $20 or $30...

Question: Was this compared with the base case price?
Answer: Yes!

Slide #105 — Nymex Monte Carlo Annual Price, including 10% carbon adder — 200 draws
e Price range here is from $2 - $14

Slide #109 — Scenario/Sensitivity Analysis ($000)
e Overall conclusion?
e Most risky is $30 per ton carbon adder

Slide #110 — Peak Day Supply Take vs Demand
e Shows how demand is served on Peak Day.
e Shows what amount from all sources is needed.
e Shows the impact of DSM.

Slide #113 - Why not use Monte Carlo AND Weather?
e We spoke with the vendor of Sendout and we can only do 1 at a time.

Page 414

e If you want to get the true results using 2 variables, it works out to be 200 X 200 variables.
e 200 draws scenario takes 5 hours, so doing both MC and Weather is not time effective!

Presentation #8 — Brian Robertson
2018 IRP Timeline

Slide #114 — Timeline
e Comments are due on 12/5
e Presenting to management on 1/22
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e Filing on 1/25 official filing in OR
o Deadline for IRP is 2/9/2017!

Question: It was asked if each Commission member wants a hard copy?
Answer: Lisa said there should be no less than 10 hard copies created.

Mark said feedback from stakeholders is appreciated!

QUESTIONS??:

Question: Even with a $30 carbon adder in 2037 would there still be the same demand?

Answer: We would expect that demand for gas will still be there!

Question: Are you assuming we will want a Tag 5 or, is it too early to say?

Answer: Too early to say at this time.

Question: Do we want a public meeting or a phone conference?

Answer: Lisa answered that other stakeholders who want to become involved may want a public

meeting. If we have multiple questions from other stakeholders, we may need a Tag 5.
We love verbal communication but written documentation is super helpful to us!

Brian Robertson thanked everyone for attending
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To better facilitate our upcoming discussions, please see the recap below of Staff’'s comments and
Cascade’s initial response.

Section 3 Demand Forecast

Staff’s Comments: Staff believes that Cascade’s demand forecast is an improvement from past filings:
In the new approach, the Company developed a normal, or expected, future weather year by shaping
30 years of weather data. Heating degree day (HDD values) were assigned to each day in the model
weather year. To ensure the Company will be able to serve its firm customers during extreme
weather, the Company tested the model weather year three times, each time with a unique extreme
weather event. An average peak HDD (the average coldest day for each year in the last 30 years), a
system-wide max peak HDD (the systemwide, single coldest day recorded in the last 30 years), and a
max citygate peak HDD (the coldest HDD for each weather station in the last 30 years). Peak day
demand was then derived for each weather scenario by applying the HDD to the peak day forecast for
each citygate. Staff appreciates the citygate level analysis, and detailed description of the SENDOUT
models and results. While the demand forecasting appears to be reasonably comprehensive, Staff’s
questions will be regarding whether corporate versus residential customer were treated differently,
and how the decision to select particular stochastic parameters for load uncertainty were made.

Cascade’s response:

1. Please clarify what is meant by “corporate” customers.

2. Does the verbiage “questions will be” mean there will be data requests? Is there anything we
can address now?

3. We would like to better understand Staffs’ comment about the “stochastic parameters for load
uncertainty.” Is this related to the Monte Carlo weather inputs?

4. Would Staff like us the expand on any of the language in Section 3?

Section 4 Supply Side Resources

Staff’s comments: Cascade’s gas supply portfolio is sourced from three areas of North America: British
Columbia, Alberta, and the Rockies. The Company secures its gas through firm gas supply contracts
and open market purchases. Cascade has contracted for storage service directly from Northwest
Pipeline since 1994. Storage is held in their Jackson Prairie and Plymouth facilities. Jackson Prairie is
located in Lewis County, Washington, approximately ten miles south of Chehalis. Plymouth is located
in Benton County, Washington approximately 30 miles south of Kennewick. Both Jackson Prairie
facilities and the Plymouth facility are located directly on NWP's transmission system. Therefore,
storage withdrawal rates can be changed several times during an individual gas day to accommodate
weather driven changes in core customer requirements. Staff appreciates the details provided in
Section 4, as well as the efforts taken by the Company to secure supply and lease storage to reduce
the risk of shortfalls in Oregon. Staff is interested in understanding if and how the Company will
incorporate “peak cooling” days into the supply analysis. Staff is also interested in learning what
progress the Company has made in negotiating additional storage options noted in the IRP draft, and
what factors the company will consider in whether to obtain these contracts.

Cascade’s initial response:
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1. Please help Cascade understand why Staff is asking about “peak cooling” days as Cascade core
demand has no relevant cooling related demand.

2. Inthe IRP, Cascade uses the word “consider” to indicate that the Company modeled various
storage options as potential resources. The model results did not indicate acquiring any
incremental storage at this point in time. Does Staff believe Cascade is actively negotiating
additional storage? Cascade is not currently negotiating any incremental storage contracts. Is
there language in the IRP that leads staff to believe Cascade is acquiring additional storage? If
so, please provide Cascade with the specific language in the IRP where Staff believes the
Company is currently negotiating new storage contracts.

Section 5 Avoided Costs

Staff’s comments: Cascade’s avoided cost includes fixed transportation costs, variable transportation
costs, fixed storage costs, variable storage costs, commodity costs, a carbon tax, a 10% adder, and a
hedge premium. Essentially, the avoided cost is the cost of the Company’s resource stack on a per
therm basis plus three values for benefits specifically acquired with energy efficiency. Staff believes
CNG is on the correct track with its avoided cost analysis. However, given that Cascade does not
forecast a need to acquire additional storage, please clarify if Cascade can avoid its current fixed
storage costs? Also, in section 4 Cascade affirmatively stated that it is considering other storage
options, so Staff would appreciate clarification on the apparent contradiction. but will have questions
in the initial IRP relating to why Cascade believes price elasticity must be considered. Elaborating on
the sentence “if usage materially decreases with higher prices, then fewer purchases and less capital
investment by an LDC would be necessary” might be helpful. Specifically, elasticity is not a variable in
the ACnominal €quation on page 5-2, so the impact of elasticity on avoided cost is not obvious. Staff
would also request that CNG please provide some examples of the results. For instance, some of the
carbon tax scenarios in Appendix H increase the 2018 avoided cost. It might be useful to add a
discussion of how the carbon tax scenarios affect which energy conservation measures should be
undertaken.

Cascade’s response:

1. Cascade appreciates Staff’s feedback on fixed storage. After checking the calculations, it was not
numerically significant to include it one way or another, but Staff’'s comments have certainly
prompted the Company to be sure to explore this subject further during the upcoming Oregon
avoided cost workshops.

2. Cascade will remove the second to last key point of section 5 and move the price elasticity
discussion into a qualitative analysis in section 3. This will include a discussion with stakeholders
on how to incorporate price elasticity in future IRPs.

3. Cascade will add an action item to discuss how carbon tax scenarios impact which energy
conservation measures are undertaken with ETO.

Section 6 Demand Side Management and Environmental Policy

Cascade acquires therm savings through its energy efficiency programs. In Oregon, the Energy Trust of
Oregon (Energy Trust) administers the Company’s programs and in Washington, Cascade administers
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its own programs. In both states, the programs offer Cascade customers financial incentives to install
specific cost-effective energy efficiency measures. The program savings projections included in this
IRP are higher than those presented in the Company’s 2014 IRP for the following reasons: 1) New
measures were considered in the analysis; 2) Measure assumption were updated based on more
current data; 3) Emerging technologies were included in the analysis; and 4) Updated measure
saturation rates from third-party research and survey work were used. Section 6 also considers
environmental policies being both enacted and considered in Oregon, Washington, and nationally. A
number of initiatives intended to reduce, eliminate, or mitigate the effects of greenhouse gases on
the atmosphere are in play. Carbon legislation will be a reality in a matter of time. Staff’s question’s
and comments regarding Section 6 are related to what percentage of its energy efficiency measures
does Cascade expect to be brought into cost-effective compliance in the near future, and whether and
how Cascade considered seasonality of savings in its avoided costs. Staff also requests that CNG
please describe the nature of the ETO’s DSM projections for Cascade’s Oregon service area for the
period 2018-2037, including: when the projection will be updated, the review process the projection
went through, and how the accuracy of the projection will be evaluated (if applicable). Please describe
how the accuracy of the DSM projection affects Cascade’s long-term planning. Finally, Staff requests
that CNG please elaborate on the gas to electric fuel switching topic, specifically, does Cascade believe
that, that topic affects its long-term planning.

Cascade’s response:

1. ETO includes load profiles of selected measures that recognizes seasonality of savings. The
Company will discuss this with stakeholders for possible inclusion in future IRPs.

2. Cascade performed an analysis on the impact of accelerated DSM on its resource decisions on
pages 8-12 of its 2014 IRP update. Ultimately, the Company concluded that even with
accelerated DSM programs there would be no change to any resource decisions made.

3. Cascade will monitor what other regional LDCs will do with regards to electrification. The
Company will consider additional scenarios related to decrements to demand from
electrification in future IRPs.

4. Cascade will be discussing the remainder of these questions with ETO during a supplemental
teleconference.

Section 7 Resource Integration

Staff’'s Comments: The Company considered a host of resource alternatives that can be added to its
resource portfolio, including additional conservation programs, incremental off-system storage
alternatives at AECO Hub, Mist, Ryckman Creek, Wild Goose, and Gill Ranch. Additionally, incremental
transportation capacity on NWP, Ruby, NGTL, Foothills and GTN pipeline systems was considered,
along with on-system satellite LNG facilities, bio-natural gas, and imported LNG. Even after the savings
from energy efficiency programs are realized, Cascade will need to acquire additional capacity
resources or enter into other supply arrangements to meet anticipated peak day requirements,
primarily due to continued growth in the Company’s residential and commercial customer base.
Utilizing the SENDOUT resource optimization model, several scenarios were run. Staff again has
questions regarding the apparent contradiction between the stated need to acquire additional
resources, and the apparent lack of consideration of such resources noted in the avoided costs section
of the IRP draft. Staff’s other questions are regarding the identified shortfall, and the deterministic
approach the company used to foreclose on the shortfall. Particularly, why were the six selected
portfolios tested? Did the Company consider alternative approaches given potential changes in
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storage and supply contracts? Staff is also curious about the sensitivity limit applied by CNG. Why was
1.25 time the mean total system cost chosen, as opposed to say, 2 times? Staff also notes that table 7-
2 is not very clear to read (i.e. blurry) and suggests higher resolution.

Cascade’s response:

1. Cascade performed its analysis on the six portfolios presented in the IRP because the Company
determined that the portfolios were a comprehensive sample of the alternative resources
available on the various pipelines Cascade contracts with. Cascade presented these portfolios in
its final two TAG meetings, requesting feedback from stakeholders regarding its methodology
for selection of these portfolio. No stakeholders expressed concern with these portfolios.

2. Cascade’s contracts are firm related to storage and supply contracts. Cascade did, however,
consider extreme circumstances related to its contracts in its scenario analysis.

3. Cascade will provide additional discussion related to its upper VaR limit in the final IRP.

4. Cascade hasincreased the resolution of table 7-2

Section 8 Distribution System Planning

Staff’s comments: Cascade’s geographical information system (GIS) keeps an as-to-date record of pipe
and facilities, complete with all system attributes such as date of install and operation pressure. Using
the Company’s geographical information system (GIS) environment and other input data, Cascade is
able to create system models through the use of Synergi software. The software provides the means
to theoretically model piping and facilities to represent current pressure and flow conditions while
predicting future events and growth. Combining these models with historical weather data can
provide a Design Day model that will predict a worst-case scenario. Design Day models that
experience less than ideal conditions can then be identified and remedied before a real problem is
encountered. Staff is very pleased with the DSP section and the detailed GIS analysis, and integration
with Synergi modeling. Staff appreciates the Company’s walkthrough of design day conditions, and
the identification of enhancement projects in upcoming years. Staff would like to see more detail on
how the enhancement projects align with the company’s internal risk modeling. If there are any
inconsistencies between the Company’s risk assessment system for distribution systems, and the
results of the analysis, Staff would like to know how the Company plans to reconcile these
differences.

Cascade’s response:

1. Please confirm what is meant by “internal risk modeling”
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5t External TAG Meeting

Date & time: 12/21/2017, 09:00 AM - 10:00 AM

Location: CNGC Kennewick GO

Presenters: Mark Sellers-Vaughn, Brian Robertson, & Devin McGreal

In attendance: Mark Sellers-Vaughn, Deborah Glosser — OPUC, JP Batmale — OPUC

Called in: Devin McGreal, Brian Robertson, Carolyn Stone Jeremy Ogden, Eric Wood Mike

Parvinen, Bruce Folsom, Mike Clapp, Isaac Myhrum, Jay Story - GTN
Minutes by: Carolyn P Stone

Mark Sellers-Vaughn started out the meeting by stating that the goal for the day was to go over Staff
comments and provide clarifications and answers to questions. He said there is no “set agenda” just
review of comments. He also thanked Staff for providing good comments!

Section 3 - Demand Forecast:

e Brian asked if there will be Data Requests (DR’s) to respond to now or after the final filing?
o Deborah stated that there will be some general questions now and likely DR’s after the
official filing related to load predictions and how the factors differ.

e Mark asked, “DR’s after the final filing?”
o Deborah answered “yes”. Itis an attempt to get clarifying information only.

e Brian asked Deborah if, on Question 1, she meant commercial vs industrial (rather than
corporate, as it states in the question)?
o Deborah answered “Yes!”
o JPsaid that in the past DR’s go back and forth to clarify questions, it’s not a “knock or
ding” for CNGC. It takes 10 business days to negotiate once the IRP is filed. We are
trying to get DR’s out to you in time!

e Brian asked about the stochastic parameters, related to the Monte Catrlo runs.
o Deborah said regarding the number of Monte Carlo runs selected, paths of distribution
determines the input. She said that using a deterministic rather than a log normal
distribution can distort data.

e Brian stated that there will be more language about this subject put into Section 3.

e Deborah asked why 200 runs, is this industry standard or are there other reasons?

o Devin answered that their consultant, Jeff Baker, recommended 200, as in his experience
this is a representative sample, considering the time needed for the runs, etc. Above the
standard 200 “hazards” using price and weather stochastics, we would need to do 40K
runs. This would be outside the time horizons and representative data.
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e Deborah asked is 200 draws enough to get the information you want, and will the IRP explain the
rationale behind this? More than 200 runs are not necessary but the reason why 200 we will
want to talk about.

o Mark said that Avista also uses 200 runs.

0 Deborah said she will ask Lisa about this. The Principle Component Analysis has more
runs. Is this an appropriate number of runs and how to determine this? We need a little
more than “someone advised us 200 runs is a good number.”

Section 4 - Supply Side Resources:

e Brian went over question 1 and asked what Staff meant about “peak cooling days”. He stated
that there is no relevant cooling demand...no peaking demand for cooling for CORE customers
0 Mark added that there is not a spike in demand during the summer only.

e Regarding question 2, Brian answered as to how the word “consider” is used. He stated that
they are getting information and modeling it to see if the Sendout model would choose the
option or not. There is no additional storage being negotiated.

o Deborah mentioned specifically Page 1.5 of the IRP. Does Cascade consider alternate
resources like Mist, etc and other alternatives for Natural Gas storage. There is some
confusion between resource deficiency and load resource balance figures and resource
alternative additional conservation and incremental storage alternatives.

o Devin said there was a resource deficiency in 2014. We addressed the problem by
letting the Sendout model consider all alternative resources. Additional storage options
were ordered to evaluate the shortfall in Oregon due to deficiencies in the prior IRP.

o Deborah said we want to make sure we’re all on the same page...i.e. if resources are
needed or is it just because the Commission told you to look at them?

0 Mark stated that due to shortfalls in the IRP they modeled 5 to 6 difference storage
options. None were cost effective or reliable. Ryckman Creek, for example has filed
bankruptcies and has other liabilities - it is not a reliable resource. We can expand on
this discussion...?

o Deborah said that, in the next draft, they will send out a DR on this topic to get it on the
record.

o Mark said it seems like you want more detail on the analysis of alternative resources.

o Deborah said information on the resources recognized and evaluated mainly.

o Devin stated that Sendout allows you to test all alternative resources at the same time to
gain the optimal solution. He said we could add language to make sure it is clear that
storage alternatives were looked at.

Section 5 - Avoided Costs:

e Brian stated that all action items are being worked on.

e Deborah said that the resources are excellent here and well addressed.
Section 6 (skipped) - Demand Side Management and Environmental Policy:

¢ Brian said we will have a 2nd meeting on this topic when Allison Spector and the “ETO”
representative can be here.

Section 7 — Resource Integration:

e Devin said that this discussion is similar to the item 1 issue of 200 draws — why 6 portfolios tested?
He went on to say that this was used to get a good representation of what’s available of
different options.

o Deborah said that she might contact Devin for further discussion via phone.
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Brian stated that they had many discussions on how to do this, however are open to other ideas.

Section 8 — Distribution System Planning:

Brian asked what is meant by “Internal Risk Modeling”?
o0 Deborah stated that CNG filed a Safety Plan through “Triage Risk”. She asked was this
level of analysis done on the IRP and if not, why?

Jeremy asked is “Integrity Management” what you want?
o Deborah answered “Yes”.

End of meeting discussion:

Brian said that was it for today for the OPUC comments, but we welcome any other questions or
concerns regarding the Draft IRP!

Deborah and JP indicated that there was lots of good work in this!

Mark Thanked Deborah for her patience!

Deborah said she thinks Mark’s group is doing great!

Mark said there may be a hill to climb after 2024, so...... and then asked how many hard copies
Deborah’s group needs?

JP teased “106 on a pallet”, but then said no more than 5!

Mark asked to please make sure we know before publishing!

Mark also asked Deborabh if they want a redlined and integrated final?

Deborah said to send electronically and send a redline copy as well.

JP thanked everyone!

Deborah said she is looking forward to the final draft and addressing any questions.
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Extension of 5t External TAG Meeting

Date & time: 01/10/2018, 10:00 AM - 11:00 AM

Location: CNGC Kennewick GO

Presenters: JP Batmale & Deborah Glosser - OPUC, Brian Robertson & team - CNGC

In attendance: Brian Robertson, Devin McGreal, Ashton Davis, Carolyn Stone, Isaac Myhrum,
Mike Clapp

Called in: Garret Senger, Allison Spector, Teresa Hagins, Bruce Folsom, Deborah Glosser, JP

Batmale, Andy Hudson-ETO, Spencer Moersfelder-ETO, Amanda Sargent, Jay
Story-GTN, Brian Cunnington

Minutes by: Carolyn P Stone

Brian Robertson began the meeting with introductions. He explained that the meeting was an
extension of the 5t External TAG meeting to review and discuss comments from Staff on the IRP,
specifically addressing Section 6. Brian stated that if the ETO (Energy Trust Oregon) had any questions or
there were questions from Staff we could go over those at this meeting.

Section 6 - Demand Side Management and Environmental Policy

e Andy from ETO said that they sent over comments from Staff and that Staff wanted a discussion
between Cascade and the ETO.

¢ Andy mentioned that the ETO would like to have a better understanding and coordination with
CNG.

Question 1 discussion — Savings Projection

¢ JP started out the discussion regarding why the savings projection was higher in this IRP than
in the 2014 IRP? There are 4 reasons shown in the new IRP and Staff wanted confirmation of
those reasons and to know why more savings in 2014.
0 Spencer stated that the “Cost Effective Override” (CEO) was used in the current IRP.
¢ JP asked what % of cost savings comes from using the CEO?
0 Spencer stated that 50 - 52% of the cost savings are due to the use of the CEO. 25%
came from measures that have exceptions from Staff, tank water heaters &
insulation, ex. 4 pathways for EP’s and 4 iterations within those pathways.

Question: Andy asked if the CEO for savings was over 20 years?
Answer: Spender said “yes” for a full 20 years!

e Andy asked if there were other questions and Alison asked if we were approached by other
utilities. Spencer said “yes”.
e Brian Robertson said there were no questions from the Kennewick GO on that.
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Question 2 discussion - Environmental Policies

It was stated that environmental policies are “off the table” at this time.

Question 3 discussion — Emerging Technologies

JP said that they are 1% of energy cost compliance.

Over time, they will be cost effective.

Avoided costs will be changing over time — additions & assumptions will be cost effective.
JP asked if there were any more thoughts?

Allison said she has discussed the ETO already, but if there are more questions, she
encouraged us to ask!

Question 4 discussion — How the forecast has seasonality integrated into savings

e Andy stated that CNG provided them with the avoided cost value reference price of gas,
transport and storage. They then take the load shapes and look at the end use (ex:
residential furnace operations during winter causes price of gas to increase) and multiply the
fraction of load therms per month by the price differential per month. Hot water heating has
a slightly different value than furnaces.

Question:

Answer:

Question:
Answer:

Question:

Answer:

Question:
Answer:

Question:

JP asked if both parties could speak to the coordination and timing of the
forecast...when the project is updated and the progress of it?

Allison stated that the coordination effort is strong, “phenomenal” with ETO in developing
of this section. She said there was lots of lead time, sharing our stats and outcomes back
and forth. They took information to the IRP Planning Team then pulled all of it into a
narrative working closely together! The finite numbers went to ETO and back with lots of
coordination and lead time. There was time to review and coordinate on all sides. Mark
also said that since they started the OPUC IRP process the cooperation has been good
and we have a very good process!

Andy stated he agreed with this and said that first there was a kick-off meeting, then
CNG provided the avoided cost calculation at a more generalized level. He said there
was extra work needed on the load and stack forecast before ETO did their work. CNG
did a nice job putting the forecast together based on SIC codes! We had workshops on
our process and additional meetings with the CNG team. We all shared more and went
deeper with the processes which gave a really good outcome!

JP asked when the project was finalized?
Andy answered “July”. Mark asked Brian Robertson if that was correct. Brian said that
July does sound correct. Devin added that it was exactly July 21st.

JP asked if the group has talked about the next DSM updates — will they be in 2 years, i.e.
July 20197

Spencer stated that is about the right timeframe to do a 20-year forecast. Itis a 2-year
cycle.

JP asked what the review process is for the final numbers?

Allison stated that there is a Preliminary Review that is shared with CNG. Then they give
numbers to CNG and talk through it as well as hold meetings, so they understand it.
There was a lot of dialogue so everyone would be on the same page!

JP asked Mark if that was a good explanation?
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Answer: Mark said it was a good explanation of what our internal process is. Brian explained that
they take the DSM numbers and put them into the daily numbers, then put that into
Sendout and treat it as “free supply” which decrements demand. We look at the DSM
#’s anomalies after the Sendout runs.

Question: Deb asked what anomalies?
Answer: Brian and Devin stated errors, glitches, and correct units.

Question: Deb asked what errors were noted?
Answer: Devin said nothing jumped out whatsoever, it was “spot on”!

Question 5 discussion — Fuel Switching

o JP stated that OPUC would like to retract the comment on Fuel Switching.
e Brian said “OK”.

JP said, “That’s it for us”!

Brian asked if there were any further questions from ETO or Allison?

Spencer said all OK and Allison said she appreciated the time and discussion!

Mark said he appreciated Staff’s flexibility in breaking up the comments sessions and Allison said she
appreciated the coordination of the meeting.

Bruce said it was good discussion!

Garret thanked everyone and agreed it was good discussion.

Mark asked his team if there were any other questions at this time. Brian replied, “nothing right now”.
JP thanked everyone who called in and thanked the CNG team. He is waiting for a copy of the
document, but said “no rush”.

Devin asked for clarification on the location and the time of the Avoided Cost Allocation Meeting.
JP replied that the location will be Portland but will get back to the group on the time.
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