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1. Introduction

This exhibit covers four main areas. Section 2 provides information on weather forecast drivers,
and how they are adjusted for the Company’s billing period. Section 3 provides information
on non-weather forecast drivers used in conjunction with autoregressive-integrated-moving
average (ARIMA) models. Section 4 presents the use per customer and customer forecasting
models using standard econometric notation. That section is organized around the four main
regions in the Company’s service territory: Medford, Roseburg, Klamath Falls, and La Grande.
Section 4 also provides a broad overview of a recent change in how calendar core natural gas
load is derived for the unbilled calculations in the revenue model.

2. Weather Forecast Drivers

Degree days are based on temperature data and are divided into heating degree days (HDD),
quality heating degree days (QHDD), and cooling degree days (CDD). HDD reflect usage in
the colder months; CDD reflects usage in the summer months; and QHDD reflect usage in the
coldest winter months of December, January, February, and March. The baseline for
calculating HDD and QHDD is 65 degree Fahrenheit.

Because of Avista’s (AVA) billing lags, calendar (CAL) degree day data has to be adjusted as
follows:

[2.1] HDDAYA = 0.5 - (HDDFAY) + 0.5 - (HDDEAL) for month t = Jan, ..., Dec

QHDD are calculated as:

[2.3] QHDDAV4 = 0.5 - (HDDEAL) for month t = Dec

[2.4] QHDDAYA = 0.5 (HDDEAL) + 0.5 - (HDDEAL) for month t = Jan and Feb

[2.5] QHDDAVA = 0.5 (HDDFAL) for month t = Mar

[2.6] QHDDAVA = 0 for t = Apr, ..., Nov

Below, HDD#VA, CDDAVA, and QHDDAVA | is referred to as Avista adjusted (AVA) data.
Normal weather is defined as a 20-year moving average. All forecasts use the most recent 20-
year moving average as normal weather going forward. This calculation is conducted for each
of Avista’s four Oregon regions: Medford, Roseburg, Klamath Falls, and La Grande. As can
be seen in Section 4, degree days are often squared to take into account non-linear relationships

between customer usage and weather.

3. Non-Weather Forecast Drivers

Non-weather drivers are energy price (RAP); population (POP); U.S. Federal Reserve industrial
production index (IP), non-weather seasonal dummies (SD); trend functions (T, the natural log,
InT, and/or RAMP); Western housing starts (WHS); employment (EMP); dummies for outliers
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(OL); and periods of possible structural change (SC). The SC dummies control for periods
where there are deviations from long-run behavior trends. This could be due to unique
economic shocks and/or the sudden in- or out-migration of customers that changes the series
behavior. Household Income does not appear as an explanatory variable in any of the
residential models because it was found not to be statistically significant. In the case of Oregon,
RAP appears in the residential schedule 410 for Roseburg and is lagged one year. This means
the model indicates that it takes one year for a price change to impact behavior. In some of the
schedules there is a special dummy control variable called COVIDD; COVIDD controls for the
influence of the COVID pandemic on load behavior in some, but not all, schedules.

Pure ARIMA and ARIMA “transfer function” models are frequently used. In these cases, the
error structure is expressed as €ty = ARIMACy(p,d,q)(pk,dx,gk)k. The term p is the
autoregressive (AR) order, d is the differencing order, and g is the moving average (MA) order.
The term pk is the order of seasonal AR terms, dk is the order of seasonal differencing, and gk
is the seasonal order of MA terms. The scasonal values are related to “k,” which is the
frequency of the data. With the current data set, k = 12 for both use per customer (THM/C,
THM = therms) and customers (C) for each schedule.

For the main residential and commercial schedules, the modeling approach takes in account
that historical customer growth between the main schedules in Medford and Klamath Falls is
highly, positively correlated. To ensure this relationship is reflected in the customer and load
forecasts, the customer models for the 420 commercial schedules in Medford and Klamath Falls
use 410 residential customers as a forecast driver. In the case of Roseburg and La Grande, the
correlation between residential and commercial growth is weak, so the residential customer
forecast is not used as a forecast driver. This means for Medford and Klamath the final
customer forecast for residential schedule 410 are used as a variable to forecast commercial
customers. In all city areas, the 410 customer forecasts are driven by population forecasts.

Note that dates on the some of the dummy variables are followed by “T,” which means “going
forward in time.” For example, “Jan 2009T=1" means, “From January 2009 forward the
dummy variable equals 1.” Also note that t = month and y = year. For example
THM /Ct y mEDa10.r Should be read as, “Therms per customer in month t, of year y, for Medford
residential (r) schedule 410. For industrial (i) and commercial (c) similar notation is used.

Not all schedules require an ARIMA based model. In some schedules, simple regression and
smoothing methods are used because they offer the best fit for usage that is periodic and/or
irregular; is in a long-run, but steady, decline; and/or is seasonal but not weather related.

Total THM for each schedule is arrived at by multiplying customer forecasts by use per
customer forecasts. In some cases, these forecasts are adjusted to reflect information that cannot
be accounted for a model based on historical data.
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4. Use Per Customer and Customer Forecast Models by Region

This section presents the use per customer (UPC) and customer forecast models. The total load
for a given schedule is derived by multiplying the UPC forecast by the customer forecast. The
system load is then generated by summing across all the forecasts by schedule.

4a. Medford, OR Forecasting Models

The forecasting models for the Medford region (Jackson and Josephine counties) are given
below for the residential, commercial, and industrial sectors:

Residential Sector, THM:

[750] THM/Ctymepator = Qo + a1HDDt/,13‘//A+ az(HDDE?;//A)Z + wspDyy + woDyar 2008=1 +

WorDrep 2011 =1+ WorDpec 2015 =17 WorDrep 2018 =11 WorDpec 2019 =1+ WorDumar 2020 =1 +

+ WorDpec 2020 =1+ @oLDrep 2021 =1ARIM A€, (11,0,0)(1,0,0), for y = 2007 T

[7.50] Model notes:

1. AHS is not included because its impact is unstable and not statistically significant. RAP was removed in the spring 2024 forecast because
it was no longer statistically significant and its sign was unstable.

2. Model is restricted to 2007 T because including earlier periods produces unacceptable model diagnostics.

3. In the fall 2024 forecast a new residential schedule was introduced—schedule 411—for multifamily gas users. Previously, the customers
in schedule 411 where part of schedule 410. Because there is very little historical usage data available, the fall 2024 forecast had to estimate
the load profile and annual usage to derive monthly UPC forecasts. This method is described in the fall 2024 forecast sheet for Oregon. See
also the notes to [7.51]. The removal of schedule 411 customers from schedule 410 did not appear to significantly change the existing
schedule UPC.

Residential Sector, Customers:

[751] Ctymepatorarnr = Qo+ @ POPy jacksjos + WscDnov 2004t =1 FWscDnov 20191 =1 + @scDoct 20201 =1 +
@orDpec 2005 =1 + wOLDSep 2020=1 + WorDoct 2018=1 + ARIMAEt,y (11,1,0)(2,1,0)4,

[7.51] Model notes:

1. SC dummy for 20041 controls for a step-up in customers; SC dummy for November 20219 controls for a step-down in customers; and SC
dummy for October 20201 and OL dummy for September 2020 control for the impact of the 2020 wildfires which destroyed around 1,000
customers (both residential and commercial) in the Medford region.

2. POP is Jackson plus Josephine counties. The coefficient on POP is positive, but no longer statistically significant.

3. The creation for schedule 411 in fall 2024 caused a step down in customers in schedule 410 because historically the schedule 411
customers where part of schedule 410. To control for this, the fall 2024 forecast continued to forecast schedules 410 and 411 together and
then subtract off the forecast of the schedule 411 customers. In the fall 2024 forecast, the schedule 411 customer forecast was the average
number of customers for June, July, and August 2024. Even though schedule 411 started in April 2024, the number customers estimated for
April 2024 was too high and dropped in May 2024. It appears to have stabilized over the Jun-Aug period.

Commercial Sector, THM:

[752] THM /Cyy mEpazoc = o + aiHDDEYA+ ay(HDDE™)? + wscDaug 20071 =1 + ®scDaug 20201 =1 + @o1Dpec 2005 =1 +
®orDyar 2010 =1 + WorDaprit 2010 =1 + WorDreb 2018 =1 + ARIM A€, (11,0,0)(3,1,0)4,

[7.52] Model notes:

1. SC dummies controls for a step-down in UPC starting in August 2007 and a step-up in August 2020.
2. Work is ongoing to determine if RAP can be integrated into the model.

3. Error structure is white noise, but not quite normally distributed.

[7-53] THM/Cyymepazac = @ + artHDDEA + wseDjan 20061 =1 + @orDpec 2004 =1 + WorDmay 2005 =1 +
WorDapr 2006 =1 + WorDreb 2011 =1 + WorDpec 2012 =1 + WorDjan 2013 =1+ ®WorDrep 2014=1 +
$COVIDD gy —par 2021-1 + ARIMAe, ,, (10,0,0)(3,1,0) 1,

[7.53] Model notes:
1. SC Dummy controls for a step-down in UPC starting in January 2006.
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2. COVIDD dummy controls for the impact of the shut-down shock.

1 ,
[7.54] THMy mEDasse = §Vz1 THM.,_; fory—j=20041
up to the most recent month, then repeat forecast values

[7.54] Model notes:

1. A regression model produces poor diagnostics because of the many sequential months (mostly in the winter and spring) with zero customers.
2. This schedule appears to be dead. There has not been any significant load since 2019. The current forecast assumes not load over the forecast
horizon.

[7-55] THM /Cyy mEpasoc = @ + aitHDDEYA + wscDpec 20191 =1 + WscDren 2023-sept 2023=1 + @orDsep 2008 =1 +

WorDoct 2008 =1 + @orDnov 2008 =1 + ®WorDmay 2000 =1 + @orDjan 2014 =1 + ©orDawng 2016 =1 + WorDsep 2023 =1 +
®orDapr 2024 -1 + ARIMAe, (1,0,0)(0,0,0), for t,y = May 2007 1

[7.55] Model notes:

1. Model is restricted to May 2007 T because schedule does not start until February 2007. Estimation period starts in May 2007 to account

for the lag in the error term. In the underlying regression data base (ORALLOTHERSCHEDULES), data prior to February 2007 is recorded

as -9999 going back to January 2004. Failure to move up the estimation period will cause the -9999 values to be incorporated into the

estimation.

2. Starting in January 2020, there was a movement of meters for the Medford school district; the number of meters was reduced by nine so the
customer count for this schedule fell roughly in half. Those nine meters, representing a small amount of load, were moved to schedule 420.
Therefore, UPC is recalculated by reducing the number of historical meters by nine. This is an approximation of what UPC should have been
because the load of nine meters is still embedded in the historical data—but as noted, the load associated with the moved meters is small.

Because the nine meters are small relative to 420 customers and load, no adjustment is made to schedule 420. See also discussion for

customer equation [7.60].

3. The first SC dummy controls for a step-down in UPC starting in December 2019. The second SC dummy for February-September 2023 controls
for a temporary step-up in UPC starting February 2023 to September 2023; this reflects the movement of Murphy Plywood from schedule 456
industrial to this schedule. However, it should have been moved to schedule 440 industrial. This mistake was not discovered until after the fall
2023 forecast was complete. For rate making and revenue purposes, the accidental inclusion in this schedule has no material impact. For the spring
2024 forecast, Murphy Plywood will be correctly reflected in 440 industrial.

4. Although the Shapiro-Wilk test indicates error term normality, it is still close to failing the test. New specifications may be required in future
forecasts.

[756] THM /Cyy mEpasec = Qo + aiHDDE A+ wspDyy + WscDrep 20241 =1 + @orDapr 2014 =1 +
(‘)OLDApT 2022 =1 + ARIMAEt’y (2,0,0)(0,0,0)12 fOT' y= 2014 7

[7.56] Model notes:

1. Model restricted to January 20141 because including earlier periods, produce fitting problems as well as forecasts that do match current
behavior. There appears to have been a significant change in seasonality.

2. SC dummy controls for a significant step-up in UPC because of an expansion of the Rogue Valley Medical center starting in February
2024.

3. In late 2023 Tree Top Inc. closed. The current forecast was run assuming that Tree Top Inc. was never in schedule 456. This data series is
ORMEDSCH456ADJupc.c.

Commercial Sector, Customers:

[7-57] CeymEDazoc = @ + @1Cry meparorarrr + ®WspDey + ©WscDrep 20161 =1 + ©orDjan 2016 =1 + WorLDmay 2020 =1 +
WorDjun 2020 =1 T+ WorDumay 2022 =1 + ARIMA€,;, (5,1,0)(0,0,0) 4,

[7.57] Model notes:

1. Ciymepaio+a11rare residential customers from residential schedule 410. They are being used as a forecast driver because of the historical
positive correlation between residential and commercial customer growth. See Tables 5.1 and 5.2. However, in the future, POP may
become a better driver. Model results with POP are fairly close to model shown above.

2. OL dummies for May and June may reflect short-term impacts of the COVID shock. SC dummy controls for a step-up in UPC starting in
January 2016.

3. Because the impact of the wildfires is reflected in C,y,vepai0+411, they are controlled for through that variable and not an SC dummy.

[758] Cymepazac = Cy—1+ (@ + GAEMP,_1 scounty)

[7.58] Model notes:
1. This model reflects a recommendation by Oregon staff in the 2016 rate case to include employment as an economic driver for schedule
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424 commercial customers. The estimated equation in parenthesis reflects the regression estimated of  AC,, ygpaz4.c =
a, + ozlAEMny1 4County + & using annual customer data since 2004. Annual data is used to smooth over the sometimes volatile

changes in the monthly customer number. In addition, customer increases and decreases around the long-run trend tend to occur in steps.
The combination of steps and month-to-month volatility creates significant economic problems when trying to model around the monthly
data. For example, even with intervention variables, tests for error normality always indicated non-normal error terms with the use of
monthly data.

2. ACy,mED424.c is the change in customers in year y (customer change between year y and y-1) and AEMP,,_; 4county IS the change in total
non-farm employment in Jackson+Josephine, Klamath, and Douglas counties in year y-1 (employment change between year y-1 and y-2).
Staff originally suggested lagged total employment for Oregon, but the correlation between schedule 424 customers and employment for the
four-county area is higher. The forecasted employment values for Jackson+Josephine County are derived from the employment growth
forecasts used in the Jackson+Josephine County population forecast. The forecasts for Douglas and Klamath counties come from IHS. In
IRP years, IHS forecasts all counties will be used for the out years.

3. The annual forecast value for each year, F("), is assumed to hold for each month of that year. Thatis: F(Cyygpazac) = F(Ceymepazac)-
Given the step-like behavior of the monthly series, this is a reasonable assumption.

4. The forecast and regressions for this schedule can be found in the Excel file folder “OR 4County Sch 424¢ Cus.”

[759] Ct,y,MED444.c =1 lf (THM/Ct,y)MED,444.C >0

[7.59] Model notes:
1. There is typically only one customer served by this schedule. Therefore, the customer forecast is automatically set to one whenever the
load forecast is greater than zero. Schedule appears to have died. See notes for [7.54].

[760] Ct,y,MED44O.c =Ciq

[7.60] Model notes:

1. Starting in January 2020, there was a movement of meters for the Medford school district; the number of meters was reduced by nine so the
customer count for this schedule fell roughly in half.  This resulted in a significant change in the historical series. These nine meters,
representing a small amount of load, were moved to schedule 420. Because the nine meters are small relative to 420 customers and load, no
adjustment is made to schedule 420. See also discussion for customer equation [7.55].

2. The forecast was moved to a simple model in the fall 2023 forecast because periodic in-migrations of large customers from schedule 456.

1
[7-61] Ct,y,MED456.c = 52}51 Ct—j

[7.61] Model notes:

1. Data starts January 2004. Excluding a March 2013 outlier, the customer count fluctuates between 5 and 8 with changes occurring in steps
between prolonged periods of stability. The customer count shows no trend, limited volatility, and no seasonality. In the fall 2024 forecast
the moving average was adjusted for the closure of Tree Top Inc.

Industrial Sector, THM:

[762] THM/Ct¢y mEDazoi = Qo + alHDDt’,‘}’A + 611Py + WscDpmay 20191 =1 T WscDjun 20201 =1 +
®orLDyar 2011 =1 + WorDjan 2018 =1 + WorDnov 2022=1 + ARIM A€, (1,0,0)(2,1,0)1; for t,y = May 2010

[7.62] Model notes:

1. Model is restricted to May 2010 T because schedule does not start until December 2006. Estimation period starts in April to account for
the lag in the error term. In the underlying regression database (ORALLOTHERSCHEDULES), data prior to December 2006 is recorded as -
9999 going back to January 2004. Failure to move up the estimation period will cause the -9999 values to be incorporated into the estimation.
2. SC dummies controls for a step-up in UPC starting in May 20219 and a step-down in UPC staring in January 2020.

3. Starting in in 2019 there appears to be an upward shift in base-load and it’s unclear why. This will have to be monitored for next load forecast.

1
[7-63] THM/Ct,y,MED424.i = 52}21 THM/Ct—j

[7.63] Model notes:

1. In the fall 2019 forecast, the forecast was switched from an ARIMA based model to a 12-month moving average. Due to customer changes,
UPC has become highly erratic with shifting seasonality. Multiple regression models failed to produce acceptable diagnostic tests.

2. Starting in March 2018, the customer count fell from 2 to 1. See also [7.65] model notes regarding the movement of our Biomass facility
customer (schedule 447b) to this schedule.

[7.64] THM/Ciymepasoi = @ + @spDyy + wscDyoy 20201 =1 + ARIMA€;,, (3,0,0)(0,0,0)1, fory =
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September 2015 T

[7.64] Model notes:

1. [7.64] has experienced repeated structural changes due to firms moving in and out of the schedule. This has required repeated adjustments
to the time-series to adjust for this movement—the adjusted time series is ORMED440ADJupc.i. The timeline of customer in- and out-
migrations follows: In March 2019, Carestream Health moved from schedule 456 to this schedule. However, in November 2023 Carestream
returned to schedule 456. In January 2020, Timber Products of Medford and Grants Pass moved from schedule 456 to this schedule. In
March 2024 Plychem moved from schedule 456 to this schedule. In each of these movements, ORMED440ADJupc.i was adjusted to try to
create a time-series consistent with the current customer mix. This reduces the likelihood of losing load because of customer migrations.
The same can be said for Medford schedule 456, which has also been impacted by the in- and out-migrations from schedule 440. The
ORMED440ADJupc.i series is restricted to September 20151 to arrive at a the most consistent time-series. See also model notes for Medford
schedule 456.

2. SC dummy controls for a step-up in UPC staring in November 2020. This could reflect new customers entering this schedule or existing
firms expanding load.

[7.65] THM/C\yy mgpaazn: = moved to schedule 424 industrial

[7.65] Model notes:
1. This special contract customer is a biomass generator that burns wood products to generate electricity. This customer did not become
consistently active until August 2017.

2. After the June 2018 forecast, it was initially determined that this firm will most likely use gas to fire its operations during maintenance periods
when biofuel cannot be burned. As a result, any observed gas usage would be temporary. However, early in 2019 the company decided to move to
schedule 424 industrial. The decision to move to 424 reflects contractual problems with its gas supplier (which was not Avista) as a special contract

gas customer. See also notes to schedule 424 industrial.
[7.66] THM/Cyyoras6i = @+ 611Pyy + @orDrep2019=1 + ARIM A€, (5,0,0)(2,1,0),, fory =20101

[7.66] Model notes:

1. Originally, the majority of 456 industrial customers in Medford are in the wood products industry; therefore, housing starts, instead of
industrial production, was used as a predictor. However, as discussed below, several of these customers moved to schedule 440 and some
have gone to schedule 440 and then back to schedule 456. This reduced the significance of WHS, which was replaced by IP in the spring
2020 forecast.

2. The timeline of customer in- and out-migrations follows: In March 2019, Carestream Health moved from schedule 456 to schedule 440.
However, Carestream Health moved back to schedule 456 in November 2023. In January 2020, Timber Products of Medford and Grants Pass
moved to schedule 440. In November 2023 Roseburg Forest products 447 special contract moved to schedule 456. To adjust for the in- and
out-migrations, an adjusted time-series, ORMED456ADJupc.i. was created so that forecasts better reflected UPC behavior. See also [7.64]
notes for Medford schedule 440.

5. In spring 2021 forecast, this model aggregated all 456 industrial schedules in Oregon. This was reduced the volatility and structural
change of 456 UPC in individual city areas caused by the customer migrations discussed above. In addition, this aggregation is possible
because (1) weather is not a forecast driver, and (2) most firms are wood product producers. Also, the Census X11 procedure indicates stable
seasonality over the historical estimation period, which is restricted to 20107; including the full period to 2004 was producing estimating
issues and generating forecasts that did not look like recent history.

Industrial Sector, Customers:

1
[7-67] Ct,y,MED420.i = 12 ]111 Ct—j

[7.67] Model notes:

1. Data starts November 2006. Excluding outliers in November 2006, November 2009, and February 2011, the customer count fluctuates
between 9 and 16 without any clear trend or seasonality. Changes in the customer count occur in steps between prolonged periods of
stability.

1
[7-68] Ct,y,MED424.i = 12 ]131 Ct—j

[7.68] Model notes:
1. Data starts January 2009. Excluding a January 2009 outlier, the customer count fluctuates between 1 and 3 without any clear trend or
seasonality. In March 2019, the schedule 447b (biomass plant) moved to schedule 424.

1
[769] Ct,y,MED4—4-0.L' = 12 }21 Ct—j

[7.69] Model notes:
1. See also [7.64] and [7.66] for additional information. This is often adjusted based on recent in- and out-migrations by customers.
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[770] Cf.y.MED4—47b.i = schedule has died

[7.70] Model notes:

1. This special contract customer (Biomass) is a bio-gas provider. This customer did not become consistently active until August 2017. In
early 2019, the customer shifted to schedule 424.

2. In Oregon, special contract customers have a different regulatory status during rate case proceedings.

[7.71] CtymEDasei = Cio1

[7.71] Model notes:
1. See also [7.64] and [7.66] for additional information. This is often adjusted based on recent in- and out-migrations by customers.

4b. Roseburg, OR Forecasting Models

The forecasting models for the Roseburg region (Douglas County) are given below for the
residential, commercial, and industrial sectors:

Residential Sector, THM:

[772] THM/Cty rosator = Po + ‘P1HDDE‘,13‘1/A+ <P2(HDDEL,13I1/A)2 + ARAP.y_10ra10 + WorDPpec 2015=1 + WorDPpec 2016=1 +
@orDjan 2018=1 + Wo1Dpec 2019=1 T WorDnov 2022=1 + ARIM A€, (2,0,0)(1,1,0)1, for y = 2010 T

[7.72] Model notes:

1. AHS is not included because its impact is unstable and not statistically significant. As of the fall 2023 forecast, RAP’s impact is still
negative, but is no longer statistically significant.

2. Model is restricted to 2010 T because including earlier periods produces models with very poor diagnostics; in particular, including earlier
time periods generates error series that are both non-white noise and not normally distributed. The new series is white noise, but not quite
normally distributed.

3. In the fall 2024 forecast a new residential schedule was introduced—schedule 411—for multifamily gas users. Previously, the customers
in schedule 411 where part of schedule 410. Because there is very little historical usage data available, the fall 2024 forecast had to estimate
the load profile and annual usage to derive monthly UPC forecasts. This method is described in the fall 2024 forecast sheet for Oregon. See
also the notes to [7.73]. The removal of schedule 411 customers from schedule 410 did not appear to significantly change the existing
schedule UPC.

Residential Sector, Customers:

[773] Ceyrosat0+a11r = PotP1POPy poucrLas + WspDey + WscDjan 20201 =1 + ®@orDoct 2018 =1 +
®orDyar 2019 =1 + WorDnov 2020 =1 + ARIMA€,, (12,1,0)(0,0,0) 1, for y = 2010 1

[7.73] Model notes:

1. POP is population for Douglas County, OR.

2. SC dummy control for step-up in customers starting in November 2020.

3. Model restricted to 20101 because of changing seasonality; including the full time series back to 2004 was creating estimation issues.

4. The creation for schedule 411 in fall 2024 caused a step down in customers in schedule 410 because historically the schedule 411
customers where part of schedule 410. To control for this, the fall 2024 forecast continued to forecast schedules 410 and 411 together and
then subtract off the forecast of the schedule 411 customers. In the fall 2024 forecast, the schedule 411 customer forecast was the average
number of customers for June, July, and August 2024. Even though schedule 411 started in April 2024, the number customers estimated for
April 2024 was too high and dropped in May 2024. It appears to have stabilized over the Jun-Aug period.

Commercial Sector, THM:

[7-74] THM/Cyy rosszoc = Po + @1HDDEA+ 0, (HDDE)? + wspDyy + worDpec 2014 =1 + @orDuar 2019 =1 +
0o1Dov 2022 <1 + +ARIMAe,,, (3,0,0)(0,0,0),, for y = 2013 1
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[7.74] Model notes:
1. Model restricted to 20131 because the inclusion of the pre-2013 produces unstable models, including base load forecasts that were substantially
higher that more current values. More generally, as a city area, Roseburg’s schedules are becoming increasingly difficult to model using the entire
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available data series.

[7-75] THM/Cyy rosszac = Po + @1HDDEA + wspDyy + wscDum 20201 =1 + WorDoct 2007 =1 + @orDjur 2000=1 +
®orDyar 2011 =1 + WorDpep 2013 =1 + WorDjan 2014 =1 + WorDyar 2010 =1 + ARIM A€, (11,0,0)(2,0,0),, for y = 2007 T

[7.75] Model notes:
1. Model restricted to 20071 because inclusion of earlier periods significant error autocorrelation issues that cannot be resolved.
2. SC dummy controls for a step-down in UPC starting in June 2020.

[7-76] THM /Cty rosasoc = Qo+ @WspDyy + wscDapr 20221=1 + ®orDoct 2019 =1 + ©@orDjun 2020 =1 + ®orDawg 2020 =1 +
WorDsep 2020 =1 T WorDoct 2020 =1 T WorDaug 2021 =1 + @WorDapr 2022 =1 + WorDnov 2022 =1 +
ARIMAe,, (7,0,0)(0,0,0)1, for t,y = 2019 1

[7.76] Model notes:

1. Model is restricted to September 2019 T because the entrance of new customers has changed seasonality. Including earlier periods results
in a forecast that does not match more recent behavior.

2. SC dummies controls for a step-down in UPC staring in April 2022. OL dummies for June 2020 through October 2020 control for UPC
instability caused by some combination of the COVID shock and wildfires. It’s unclear if this impacted firm operations or the ability to read
meters.

+ wo D + wy D +

[777] THM/Ct,y,ROS456.c Mar 2023 =1

ARIMA€,, (4,1,0)(0,0,0), fory = 2011 1

= @, + wSDDt'y + wgeD

Jan 201717 =1 Feb 2018 =1

[7.77] Model notes:

1. SC dummy controls for a step-up in UPC starting in January 2017. Data continues to be difficult to model due to ongoing changes in
behavior. In the June 2019 forecast, the data was restricted to January 20111 to isolate a period of more consistent behavior. Inclusion of
data prior to 2011 resulted in forecasts that bore little resemblance to more recent behavior.

2. Inclusion of HDD variables produces a model with significant error structure problems.

Commercial Sector, Customers:

[778] Cty,rosa20c = Po + P1POPy poucras + ®WspDey + WscDpec 20051 =1 + WorDjan 2005 =1 + @WorDjan 2008 =1 +
®o1Daar 2019-1 + ARIMAe, 5, (9,1,0)(0,0,0),, for y = 2005 1

[7.78] Model notes:

1. Model does not use schedule 410 customers as driver. This reflects the lack of correlation between residential 410 and commercial 420
customer growth. However, POP was added for the 2018 gas IRP and was significant at the 10% level; however, by the time of the spring
2022 forecast it had become insignificant but still consistently positive, so it was left in.

2. The lack of correlation noted above could reflect Roseburg’s position between larger cities that offer a range of commercial activities.
Competition from these cities may be inhibiting commercial growth in Roseburg. However, as noted above, it now appears the linkage to
population is also weakening.

3. Model restricted to 20051 because the inclusion of the pre-2005 period produced unstable models starting in the spring 2022 forecast.4.
SC dummy controls for a significant step-up in customers starting in December 2005.

[779] Ct,y,ROS424.c = Cy—l + (@ + @AEMPy—lAcOunty)

[7.79] Model notes:

1. This model reflects a recommendation by Oregon staff in the 2016 rate case to include employment as an economic driver for schedule
424 commercial customers. The estimated equation in parenthesis reflects the regression estimated of  ACy ros424.c =

ay + a,AEM Py—l, 4County + & using annual customer data since 2004. Annual data is used to smooth over the sometimes volatile

changes in the monthly customer number. In addition, customer increases and decreases around the long-run trend tend to occur in steps.
The combination of steps and month-to-month volatility creates significant economic problems when trying to model around the monthly
data. For example, even with intervention variables, tests for error normality always indicated non-normal error terms with the use of
monthly data.

2. ACy,ros424.¢ 1s the change in customers in year y (customer change between year y and y-1) and AEMP,,_; 4couney is the change in total
non-farm employment in Jackson+Josephine, Klamath, and Douglas counties in year y-1 (employment change between year y-1 and y-2).
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Staff originally suggested lagged total employment for Oregon, but the correlation between schedule 424 customers and employment for the
four-county area is higher. The forecasted employment values for Jackson+Josephine County are derived from the employment growth
forecasts used in the Jackson+Josephine County population forecast. The forecasts for Douglas and Klamath counties come from IHS. In
IRP years, IHS forecasts for all counties will be used for the out years.

3. The annual forecast value for each year, F(-), is assumed to hold for each month of that year. Thatis: F(Cy rosazac) = F(Cty rosaza.c)-
Given the step-like behavior of the monthly series, this is a reasonable assumption.

4. The forecast and regressions for this schedule can be found in the Excel file folder “OR 4County Sch 424¢ Cus.”

1
[7.80] Ctyrosaa0c = 52521 Cej

[7.80] Model notes:

1. Data starts February 2007. Excluding outliers in February 2007, August 2008, and November 2009, the customer count fluctuates
between 3 and 7 without any clear seasonality. There is slight downward trend in the customer count that has occurred in steps following
prolonged periods of stability.

[7-81] Ct,y,ROS456.c = Ciq

[7.81] Model notes:
1. Data starts in January 2004. Only one recorded customer since November 2009.

Industrial Sector, THM:

[7-82] THM/Cty rosazoi = Po+ @WspDey + wscDuyar 2018t =1 + WorDjan 2018 =1 + WorDapr 2018 =1 +
®orDyay 2019 =1 + WorDaug 2024 =1 + ARIM A€, (1,0,0)(0,0,0),, for y = 2014 1

[7.82] Model notes:

1. Model is restricted to 2014 7 since including earlier periods results in forecasts that are not consistent with more recent UPC behavior. In

the underlying regression database (ORALLOTHERSCHEDULES), data prior to September 2009 is recorded as -9999 going back to January
2004. Failure to move up the estimation period will cause the -9999 values to be incorporated into the estimation.

2. SC dummy controls for a step-up in UPC starting in March 2018. OL dummy for August 2024 may be a billing error; this will be reviewed
in the next forecast.

3. IP has been removed from the model; the sign had become insignificant and unstable.

[7.83] THM/Cty rosazai = See SAS output file for additon of new customers in fall 2024

[7.83] Model notes:
1. New customer added in the fall 2024 forecast. Last significant activity was nearly a decade ago.

[784] THM/Ctyrosaaoi = Qo + .WHS 1 + @wspDry + ®orDyar 2015 =1 + @orDjun 2021 =1 +
ARIMAe,,, (6,0,0)(0,0,0);, fort,y = November 2011 T

[7.84] Model notes:

1. Model restricted to January 2011 forward to account for the movement of C&D Lumber and Superior Studs as discussed below.

2. InJanuary 2019, C&D Lumber and Superior Studs moved from Roseburg schedule 446 to schedule 440. For the fall 2019 forecast, the
Roseburg 440 UPC series was recalculated by adding in the two companies. This means [7.84] is used to forecast UPC as if C&D Lumber
and Superior Studs was always a part of the UPC time series. However, the addition of the two companies caused a structural change in the
data series at the end of 2011. As a result, the model is restricted to November 2011 1. In the regression database
(ORALLOTHERSCHEDULES) the recalculated series is ORROS440ADJupc.i See also model notes for Roseburg schedule 456.

3. Due to the movement of C&D Lumber and Superior Studs, in the June 2019 forecast WHS replaces IP as the economic driver in model
[7.84].

[785] THM¢y rosaa7mi = Po + WspDey + woDaug 2015 =1+ ©orDjan2019=1 + @WorDjan 2023=1 +
WorDaug 2024 =1 + WorDjun 2021 =1 + ARIMA€,,, (6,1,0)(2,0,0),, fort,y =2013 1

[7.85] Model notes:

1. In September 2024, Murphy Plywood moved to schedule 440 industrial. See the fall 2024 forecast file. In the spring 2024 forecast, it was
expected that Murphy Plywood would move to schedule 456. However, just before the fall 2024 forecast, the company decided to move to
schedule 440. The above forecast model was used to forecast Murphy Plywood individually and then adjust the schedule 440 forecast
(without Murphy Plywood) accordingly. See the SAS output file for Roseburg’s schedule 440 industrial forecast for the adjustment process.
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This model will not be used for the spring 2025 forecast.

[7.86] THM/C¢y rosaarr = Schedule has died

[7.86] Model notes:
1. Roseburg Forest Products moved to schedule 456 in November 2023. See the spring 2024 forecast file.

[7.87] THM /Cyy rosase; = See notes to [7.66]

[7.87] Model notes:

1. In January 2019, C&D Lumber and Superior Studs left schedule 456 and moved to Roseburg schedule 440. At the end of February 2019,
Swanson Lumber closed. For the June 2019 forecast, the Roseburg 456 UPC series was recalculated to remove the three companies. This
means [7.87] is used to forecast UPC as if the three customers were never part of the UPC time series. See also model notes for [7.84]

Industrial Sector, Customers:

[7-88] Ct,y,ROS420.i = %Z}i Ct—j

[7.88] Model notes:
1. Data starts September 2009. Excluding a February 2015 outlier, the customer count fluctuates between 1 and 2 without any clear trend or
seasonality.

[7.89] C;y rosaz4i = Schedule has died

[7.89] Model notes:
1. Schedule appears to have died. No customers are currently being reported.

1
[7-90] Ct,y,R0544o.i = EZ}£1 Ct—j

[7.90] Model notes:

1. Data starts January 2004. From January 2004 to December 2006, the customer count fluctuated between 11 and 13. Afterwards, the
customer count stepped down to fluctuate between 1 and 7 until January 2019. There is no clear seasonality, but there is a slight downward
trend that occurs in steps following prolonged periods of stability.

2. In January 2019, C&D Lumber and Superior Studs moved from schedule 456 to schedule 440. See also notes model notes for Roseburg
schedule 456.

[7-91] Ct,y.ROS456.i =Ciq

[7.91] Model notes:

1. Data starts January 2004. From January 2004 to November 2009, the customer count increased to 7 by December 2009. Afterwards, the
customer count has fluctuated between 7 and 10 until January 2019. There is no clear trend or seasonality.

2. InJanuary 2019, C&D Lumber and Superior Studs moved from Roseburg schedule 456 to schedule 440. At the end of 2019, Swanson
Lumber closed. In the spring 2021 forecast, customers where set to 5 until August 2021 then the forecast switches to a moving average.
Some small amount of Swanson’s load may remain in 2020, but it will be negligible. See also notes model notes for Roseburg schedule 440.
3. In the spring 2024 forecast two schedule 447 special contract customers in Roseburg, Roseburg Forest Products and Murphy Plywood,
were added to the customer count. See spring 2024 forecast sheet.

4c. Klamath Falls, OR Forecasting Models

The forecasting models for the Klamath Falls region (Klamath County) are given below for the
residential, commercial, and industrial sectors:

Residential Sector, THM:

[792] THM/Ct,y,KLM410.r = fo+ ﬁlHDDé‘,‘XA+ B (HDDE‘};;A)Z + wSDDt,y + WorDnov 2000 =1 + Wor.Dpec 2009 =1 +
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WorDreb2011=1 + @WorDmar 2017 =1 + WorDnov 2017 =1 + WorDmar 2018 =1 + ARIM A€, (3,0,0)(0,,0,0),, for y = 2009 T

[7.92] Model notes:

1. AHS is not included because its impact is unstable and not statistically significant.

2. RAP does not appear in the model because the coefficient’s sign is unstable and statistically insignificant.

3. SC dummy controls for a step-down in UPC starting in June 2007.

4. In the spring 2024 this model was re-worked and the estimation period restricted to 20091 because the model diagnostics improved
considerably. In particular it greatly reduced the number of outliers that need to be controlled for and improved the model’s error term
diagnostics.

5. In the fall 2024 forecast a new residential schedule was introduced—schedule 411—for multifamily gas users. Previously, the customers
in schedule 411 where part of schedule 410. Because there is very little historical usage data available, the fall 2024 forecast had to estimate
the load profile and annual usage to derive monthly UPC forecasts. This method is described in the fall 2024 forecast sheet for Oregon. See
also the notes to [7.73]. The removal of schedule 411 customers from schedule 410 did not appear to significantly change the existing
schedule UPC.

Residential Sector, Customers:

[793] Ctyximaro+a11r = Bo + B1POPey kramarn + ARIM A€, ,, (6,1,0)(3,1,0)4,

[7.93] Model notes:

1. POP is for Klamath County, OR.

2. The creation for schedule 411 in fall 2024 caused a step down in customers in schedule 410 because historically the schedule 411
customers where part of schedule 410. To control for this, the fall 2024 forecast continued to forecast schedules 410 and 411 together and
then subtract off the forecast of the schedule 411 customers. In the fall 2024 forecast, the schedule 411 customer forecast was the average
number of customers for June, July, and August 2024. Even though schedule 411 started in April 2024, the number customers estimated for
April 2024 was too high and dropped in May 2024. It appears to have stabilized over the Jun-Aug period.

Commercial Sector, THM:

[794] THM/Cty kimazoc = Bo + B1HDD§,4;‘I/A+ Bz(HDDé‘}’A Z 4+ wspDyy+wscDian 20121=1 +

WorDpec2005=1 + WorDpec 2006=1 + WorDmar 2008=1 + ®WorDpec 2008=1 T WorDnov 2000=1 +
WorDpec2009=1 + WorDreb 2011=1 + WorDrep 2018=1 T wOLDMar 2019=1 1t T ARIMAe,, (10,0,0)(2,0,0);

[7.94] Model notes:
1. SC dummies control for a step-down in UPC starting in January 2012.
2. Error structure is white noise, but not quite normally distributed.

[7.95] THM/C¢y kimazac = Bo + BHDDAYA + ARIM A€,y (3,0,0)(2,1,0),, for y = 2010 1

[7.95] Model notes:

1. Model restricted to January 20197 because of a structural change in behavior starting in 2010. Inclusion of the 2004-2009 period results
in base-load (peak) usage months that are considerably higher (lower) than the 20107 period. Current data series has a downward trend. It’s
unclear if UPC will stabilize or continue to fall in the future.

[7.96] THM/C,y iumssoc = 3 Zea(THM/Ce ) fory —j =2020 1

up to the most recent month,then repeat forecast values

[7.96] Model notes:

1. Model is restricted to 20207 because the schedule had a significant load increase starting in 2019. Schedule starts in February 2007.
2. UPC behavior continues to evolve and change. In particular 2023 saw a significant decline in both UPC and load. Additional data
will be required before any econometric model can be estimated.

Commercial Sector, Customers:

[797] Cykimazoc = Bo + B1Ceyximarorarrrt ®spDey + ARIMA€,,, (11,1,0)(1,0,0)1,

[7.97] Model notes:
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1. CyykLmaro+a11r are residential customers from residential schedule 410. They are being used as a forecast driver because of the historical
positive correlation between residential and commercial customer growth. See Tables 5.1 and 5.2.

[798] Ct,y,KLM424.c = Cy—l + (B:) + ﬁlAEMPy—l,AIL'ounty)

[7.98] Model notes:

1. This model reflects a recommendation by Oregon staff in the 2016 rate case to include employment as an economic driver for schedule
424 commercial customers. The estimated equation in parenthesis reflects the regression estimated of  AC), k1 ma24.c =

ay + ¢, AEM Py—l, acounty T €t using annual customer data since 2004. Annual data is used to smooth over the sometimes volatile

changes in the monthly customer number. In addition, customer increases and decreases around the long-run trend tend to occur in steps.
The combination of steps and month-to-month volatility creates significant economic problems when trying to model around the monthly
data. For example, even with intervention variables, tests for error normality always indicated non-normal error terms with the use of
monthly data.

2. ACy, k1.ma24.c is the change in customers in year y (customer change between year y and y-1) and AEMP,_; 4county iS the change in total
non-farm employment in Jackson, Josephine, Klamath, and Douglas counties in year y-1 (employment change between year y-1 and y-2).
Staff originally suggested lagged total employment for Oregon, but the correlation between schedule 424 customers and employment for the
four-county area is higher. The forecasted employment values for Jackson+Josephine County are derived from the employment growth
forecasts used in the Jackson+Josephine County population forecast. The forecasts for Douglas and Klamath counties come from IHS. In
IRP years, IHS forecasts for all counties will be used for the out years.

3. The annual forecast value for each year, F("), is assumed to hold for each month of that year. Thatis: F(Cy ximazac) = F(Cryximazac)-
Given the step-like behavior of the monthly series, this is a reasonable assumption.

4. The forecast and regressions for this schedule can be found in the Excel file folder “OR 4County Sch 424¢ Cus.”

1
[799] Ct,y,KLM440.c = EZ}i1 Ct—j

[7.99] Model notes:
1. Data starts February 2007. The customer count fluctuates between 0 and 3 without any clear trend or seasonality.

Industrial Sector, THM:

1 .
[7.100] THM/Cey kimazos = w X)-1(THM/Cey_j) fory —j = 20221
up to the most recent month, then repeat forecast values

[7.100] Model notes:
1. Due to declining customers and UPC (total load is moving toward zero), the econometric model was replaced by the simple averaging
forecast shown above. An econometric approach was producing forecasts that were either negative or unlikely given the number of customers.

[7101] THM/Cyy kimazai = Bo + WscDsep 2015t =1 + WscDsep 20201 =1 + ©@orDsep 2019=1 + @o1Pnov 2019=1
WorDnov 2020=1 + ®WorDpec 2020=1 + ARIM A€, (1,0,0)(2,1,0)4, for t,y = Februrary 2013 T

[7.101] Model notes:

1. Model is restricted to February 2013 T because schedule does not start until April 2009; in addition, April and May 2009 are extreme
outliers due to billing issues. Also, starting in 20219 there was a change in seasonality with much higher loads in December and January.
Therefore, the estimation period starts in February 2013 to account for both the lag in the seasonal error term; the April and May extreme
outliers; and the structural change in December and January. In the underlying regression database (ORALLOTHERSCHEDULES), data prior
to June 2009 are recorded as -9999 going back to January 2004. Failure to move up the estimation period will cause the -9999 values to be
incorporated into the estimation.

2. SC dummy controls for a step-up in UPC starting in September 2015 and September 2020.

3. Spikes in winter load started in 2019; currently unclear if this is a permanent change. However, as of the spring 2022 forecast there are only
2 customers, and this is creating some issues with the forecast reflecting recent history. The model will need to be revaluated in future
forecasts.

[7102] THM/Cyy ximas0i = 11_22}21 THM/Ct—j

[7.102] Model notes:

1. Model is restricted to 2008 T because of a significant change in seasonality compared to earlier periods. Repeated attempts to include the
earlier periods resulted in model diagnostics that failed to show a stable error structure and forecasts that did not appear to fit recent patterns
of behavior.

2. For months where UPC has been historically zero, the model will sometimes forecast negative values; these are set to zero in the final
forecast.
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3. Load activity stopped after November 2014 and then returned September 2021.
[7.103] THM/Cyy kimasei = See notes to [7.66]

[7.103] Model notes:

1. The majority of 456 industrial customers in Klamath are in the wood products industry; therefore, housing starts, instead of industrial
production, are used as a predictor.

2. SC dummy controls for a step-down in UPC starting in August 2005.

3. As of February 2016 Collins moved from schedule 447 to schedule 456. A control dummy was determined to be unnecessary because of
this move.

Industrial Sector, Customers:

[7-104] Ct,y,KLM4-20.i = %21131 Ct—j

[7.104] Model notes:
1. Data starts December 2006. The customer count fluctuates between 4 and 9 without any clear trend or seasonality.

1
[7-105] Ct,y,KLM4—24.i = 5 1151 Ct—j

[7.105] Model notes:
1. Data starts April 2009. The customer count fluctuates between 1 and 4 without any clear trend or seasonality.

[7-106] Ctyximasoi = 1if THM/Cyppa40i >0

[7.106] Model notes:

1. Data starts January 2004. The customer forecast is a derivative of the schedule’s load forecast. Since 2007, typically only one customer
has been registered.

2. Schedule appears to have died. See also [7.102] model notes.

[7.107] CiyKkLMasei = %Z}lil Ce-j

[7.107] Model notes:
1. Data starts January 2004. Excluding outliers in April 2004 and January 2012, the customer count fluctuates between 3 and 5 without any
clear trend or seasonality.

4d. La Grande, OR Forecasting Models

The forecasting models for the La Grande region (Union County) are given below for the
residential, commercial, and industrial sectors:

Residential Sector, THM:

[7.108] THM/Cyy 1acaror = B0 + 6:HDDEAYA+ 6,(HDDAYA)? + wspDyy+wscDjan 20051 =1 +

WscDjan 2000t =1+ WorDjan 2007=1 + WorDreb 2007=11F WorPpec 2008=1 + ®WorDPpec 2016=1 + WorDrep 2017=1 +
ARIM A€, ,, (12,0,0)(0,0,0)4,

[7.108] Model notes:

1. RAP does not appear in the model because the coefficient’s sign is unstable and statistically insignificant.

2. The variable InT reflects a general control for multiple factors lowering UPC, including the impact of RAP.

3. SC dummies control for a step-down in UPC starting in January 2005 and 2009.

4. AHS is not included because its impact is unstable and not statistically significant.

5. In the fall 2024 forecast a new residential schedule was introduced—schedule 411—for multifamily gas users. Previously, the customers
in schedule 411 where part of schedule 410. Because there is very little historical usage data available, the fall 2024 forecast had to estimate
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the load profile and annual usage to derive monthly UPC forecasts. This method is described in the fall 2024 forecast sheet for Oregon. See
also the notes to [7.73]. The removal of schedule 411 customers from schedule 410 did not appear to significantly change the existing
schedule UPC.

Residential Sector, Customers:

[7109] Ctyragaror = 0Oo+ 61POPy ynion+ ®WorDoct 2004=1 + @orDjui 2006=1 + WorPpec 2000=1 +
ARIMAEt‘y (9,1,0)(3,1,0)4,

[7.109] Model notes:

1. POP is population for Union County, OR. The coefficient on POP is positive, but no longer statistically significant.

2. The creation for schedule 411 in fall 2024 caused a step down in customers in schedule 410 because historically the schedule 411
customers where part of schedule 410. To control for this, the fall 2024 forecast continued to forecast schedules 410 and 411 together and
then subtract off the forecast of the schedule 411 customers. In the fall 2024 forecast, the schedule 411 customer forecast was the average
number of customers for June, July, and August 2024. Even though schedule 411 started in April 2024, the number customers estimated for
April 2024 was too high and dropped in May 2024. It appears to have stabilized over the Jun-Aug period.

Commercial Sector, THM:

[7110] THM/Cyy LaGazoc = 6o + 91HDD£/,13‘//A+ HZ(HDDE‘,‘;A 2+ wspDyy + wscDjan 20051 =1 + ©orDreb 2007 =1 +
WorDpec 2008 =1 T WorDrep 2017 =1 + @orDpec 2016 =1 T+ WorDumay 2017 =1 + ARIMA€,,, (12,0,0)(0,0,0);,

[7.110] Model notes:

1. SC dummy controls for a significant step-down in UPC in January in 2005.

2. Similar to this schedule in the other city areas, the forecast baseload is slightly higher than what has been observed in recent actuals. It’s
unclear why given the model’s diagnostics look reasonable. This will need to be evaluated in the next forecast.

[7111] THM/Cty 1aGazac = 6o + 91HDDE‘,13‘1/A + wspDiy + WscDjui 20201 =1 + WorDpec2010=1 + @WorDjanz2011=1 +
ARIMAe,,, (1,0,0)(0,0,0),, for t,y = June 2010 T

[7.111] Model notes:

1. Model is restricted to June 2010 T because of a significant change in seasonality compared to earlier periods. A statistical test for moving
seasonality was applied using the CensusX12 procedure in SAS. The test confirmed the presence of moving seasonality at the 1% level.

2. SC dummy controls for a step-down in UPC starting in July 2020.

[7.112] THM, ;1 06444c = Schedule has died

[7.112] Model notes:

1. Model is restricted to 2011 T because the schedule does not start until 2011.

2. No identifiable trend in the data.

3. Virtually no load activity since September 2018. Load set to zero in the spring 2021 forecast.

[7113] THM/Cty 1acasoc = 6o + 91HDD£/,13‘//A+ wspDyy + worDsep2013=1 + WorDnov2013=1 + WorDjur2014=1 +

WorDaug 2014 =1 + ®orDoct 2014 =1 + @orDnov 2014 =1 + WorDjan 2015 =1 + @orDjur 2015 =1 + @orDsep 2015=1 +
®orDuay 2017 =1 + @WorDpec 2023 =1 + ARIMA€,,, (11,0,0)(0,0,0),, for t,y = September 2009 T

[7.113] Model notes:

1. Model is restricted to September 20097 because schedule does not start until February 2007. The estimation period starts in September
2009 to account for the lag in the error term and a change in seasonality. In the underlying regression database
(ORALLOTHERSCHEDULES), data prior to May 2007 is recorded as -9999 going back to January 2004. Failure to move up the estimation
period will cause the -9999 values to be incorporated into the estimation.

[7-114] THM/Cyy 1acasec = Bo + 61HDDEA + wscDjan 20061 =1 + WscDjur 20131 =1 + @orDapr 2004 =1 +
WorDjan 2006 =1 + WorDmar 2000 =1 + WorPmay 2013=1 + @WorDjun 2013 =1 + @orDpec 2016 =1 +
ARIM A€, ,, (0,0,0)(3,0,0)4,

[7.114] Model notes:
1. This reflects only one customer—Eastern Oregon University. Base load forecast months are often negative; these are set to zero in the
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forecast spreadsheet. This often occurs when base load months show zero usage. If the forecast is negative, the average of the previous three
years of actuals (for the negative forecast months) are used to replace the actuals.
2. SC dummies controls for step-downs in UPC starting in January 2006 and July 2013.

Commercial Sector, Customers:

[7115] Cty,Lacazoc = B0+ wspDyy + WscDjan 2016t =1 + WscDnov 20191 =1 + WorDjui 2005 =1 + @orDPpec 2008 =1 +
WorDyar 2011 =1  WorPyay 2011 =1 + WorPnov 2021 =1 + ARIM A€, (12,1,0)(0,0,0) 1,

[7.115] Model notes:

1. Ciy,acaior, residential customers from residential schedule 410, are no longer used as a forecast driver. The estimated coefficient on
Ciy.Lacat0r Was no longer statistically significant and its sign flips between positive and negative, depending on the form of the model. POP
for union county was also tried as a driver, but had the same issues as Ciy,iaca10.-

2. SC dummies control for step-ups in customers starting in January 2016 and November 2019.

1
[7.116] CiyLacazac = 52}51 Ce-j

[7.116] Model notes:
1. Data starts January 2007. The customer count fluctuates between 2 and 4 without any clear trend or seasonality. Changes in the customer
count appear as steps after prolonged periods of stability.

1 .
[7-117] Ct,y,LaG444—.c = ;Z?’ﬂ Ct,y—j if (THMt,y)Lag,44—4.c =0

[7.117] Model notes:
1. Data starts September 2011. The customer forecast is a derivative of the schedule’s load forecast.
2. Schedule appears to have died. Almost not load activity since September 2018.

1
[7-118] Ct,y,LaG44-0.C =1z 1121 Ct—j

[7.118] Model notes:
1. Data starts February 2007. The customer count fluctuates between 1 and 5 without any clear trend or seasonality.

[7-119] Ct,y,LaG456.c = G

[7.119] Model notes:
1. Excluding outliers in April 2004, December 2004, and May 2013, only one customer has been registered since January 2004.

Industrial Sector, THM:

[7-120] THM/Cty 1aGas0i = 6o + WscDjan20051=1 + ®scDjan20211=1 + ®orDsep 2008 =1 + WorDsep2017=1 +
WorDsep 2014 =1 + ®WorDyay 2010 =1 + ARIM A€, (11,0,0)(2,1,0) 4,

[7.120] Model notes:

1. IP was removed as a forecast driver in the spring 2022 forecast because the coefficient had become negative and insignificant.
1. SC dummies control for steps-down in UPC starting in January 2005 and January 2021.

2. Error structure white noise, but not quite normally distributed.

[7.121] THM/Coysacs00i = 5 S)L(THM/C, ) fory—j = 20041
up to the most recent month, then repeat forecast values
[7.121] Model notes:

1. Model was moved to an average based forecast due to poor regression diagnostics due to frequent extreme outliers and months with zero
load.
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[7.122] THM/Cyy 1aGasei = See notes to [7.66]

[7.122] Model notes:

1. Housing starts was found to be an unstable predictor; therefore, it is not included in the model.

2. Multiple modeling attempts using the entire time series produced forecasts with seasonality that did not match the seasonality since the
end of 2013. A statistical test for moving seasonality was applied using the CensusX12 procedure in SAS. The test confirmed the presence
of moving seasonality at the 5% level. As a result, the model is restricted to July 20131.

Industrial Sector, Customers:

1
[7-123] CtyLagazoi = 12 1151 Ct—j

[7.123] Model notes:

1. Since these customers appeared approximately, there has been no load activity. As a result, they have never been included in a forecast
prior to fall 2021; it was assumed this schedule was simply a revenue reporting error. However, subsequent research of billing activity
indicates the customers are paying fixed charges. The current forecast assumes no load over the forecast horizon.

[7.124] .y 1064400 = %2}21 Ce

[7.124] Model notes:

1. Historically, even in the presence of seasonality, customer count can be highly erratic. Regression models produced poor diagnostics. As a
result, a historical monthly average is used as the forecast. However, as of the spring 2022 forecast, the customer count has stabilized at 5. It
is unclear if this will be the case in the long-term.

2. Restricted to 2012 1 because of a significant change in behavior starting in 2012.

1¢N .
[7-125] CtyLaGasai = ﬁ2j=1 Ciy-j fory—j=2018 T
up to the most recent month, then repeat forecast values.
[7.125] Model notes:
1. Even in the presence of seasonality, customer count can be highly erratic. Regression models produced poor diagnostics and required

many OL dummies. As a result, a historical monthly average is used as the forecast.
2. Restricted to 2018 1 because of significant behavior changes starting in 2014.

[7-125] Ct,y,LaG456.i = % 1151 Ct—j

[7.125] Model notes:
1. Data starts January 2004. Since November 2004, only three customers have been registered.

4e. Calendar Core Load for Unbilled Calculation

This section discusses the Company’s method to calendarize the retail load forecast. This
method uses the historic average monthly difference between calendar load and retail load to
convert the retail forecast to an approximate calendar forecast of firm and interruptible load,
called “Core Load.”

The historical Core Load data come from Avista’s Nucleus database and reflects
aggregated city-gate firm and interruptible load, which is not broken out by revenue class. The
first step derives the calendar Core Load forecast from the core retail load forecast (firm plus
interruptible) using the historic average monthly difference between the calendar Core
Load and retail core load. The next step is to approximate the firm-only calendar load. This is
done by subtracting the retail interruptible forecast for the same 12-month period.
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To understand how the method is applied, it is necessary to understand the difference between
core load (Lc) and billed load. It is useful to first to discuss how Avista measures Lc. Lc is
defined as:

[7.144] Loty = Leey — Lrey

Where Laty is the total load measured at all Avista city gates in calendar month t, year y and
Lty is all metered transport customer load in calendar month t, year y. The subtraction of
Lty means the Lcy reflects all firm (Lry) and interruptible load (Ltty).! Therefore:

[7.145] LC,t,y = LF,t,y + LI,t,y = LG,t,y - LT,t,y = L = LF,t.y + Ll,f'y T LTI,J’

Because of losses and other unaccounted for load (ly) resulting from moving the gas through
the distribution process, annual core load in year y (Lcy) with be slightly larger than annual
core billed load in year y (Lsy). Therefore:

[7146] LB,y = LC,y - ly

Note the switch to an annual rather than monthly time-domain reflects that on a monthly basis
Ls.y is on a non-calendar billing cycle. Which means in any given month the difference
between Lcty and Lsty is defined as net-unbilled load (Lnus,ty):

[7.147] Lyupty = Lty — Lpity

For example, if t = calendar December for Lc, then Lst for December will actually include
part of November and December. The lack of time synchronicity creates Lnust. Analysis of
this historical data shows that over a 12-month period:?

[7.148] Zesinuse i bvwss g

12
Given the discussion above, it is now useful to discuss the approach used for forecasting
unbilled load to convert the billed load forecast to a calendar basis. This can be done by
converting the core billed load forecast into an equivalent core load forecast using the
historical difference between the two. Start with the monthly ratio between the core load and
the non-calendar billed load for month t in year y in jurisdiction k:

L

[7.149] weyy = CLYE for k = OR or WA — ID
ty.k

Lp

The ratio oty can be averaged for month t over N years:

! Firm load includes interdepartmental schedules.

2 Based on a distributional analysis of a 12 month moving average, the calendar 12 month average and the
calendar sum of Lyus:Where not statistically different from zero.
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_ Zg Wt,y.k

[7.150] @y = > fory=1,..,N years

The average oty can be applied to the forecast for Ls yk, t0o generate a forecast for Lc,tyk:
[7.151] F(Lcry+j) = @epe " F(Lpry.+jk) forj=1,...5

With the forecasted series for Lcyk, a forecast for Lnus,tyk:

[7.152] F(Lyyp,ty.+jk) = F(Lety+ji) — FLpty+jk) = F(Lpty+jk) - (@er — 1)

The average shown by [7.150] is essentially equivalent to the values that would be produced
by a linear regression model with monthly dummy variables and no ARMIA error correction.

The figure below shows the monthly average of oty for the 2008-2023 time period used for
the Fall 2024 forecast:

Average Ratio of Monthly Calendar Core Load to Non-Calendar Billed Load, w; ;.

Conversion Ratio Average
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The average goes back to 2008 because of data limitations related to the historical values of
interdepartmental load.



	f:\docs\temp\ug519htb334232113\UG-519 Cover Letter.pdf
	BEFORE THE WASHINGTON UTILITIES AND TRA

