Exhibit D-9 DSM Lost Margin and Deferrals

Estimated Lost Margin due to Company DSM for 101 customers during 2007 2008 compared to

Estimated annual lost margin under the mechanism

Additional margin revenues provided by Schedule 101 as a result of new rates taking effect

New Rates were Effective 1/1/2008

No Rate Case - Compute Mechanism as if 1/1/06 rates were in effect in 2008

Month Existing
Jan-07 ($126,606)
Feb-07 $31,372

Mar-07  ($193,671)
Apr-07 ($93,518)
May-07 ($76,847)
Jun-07 $77,174

Jul-07 ($38,507)
Aug-07 ($33,953)
Sep-07 $88,875
Oct-07  ($264,463)
Nov-07  ($278,510)
Dec-07  ($133,934)

2007 Total ($1,042,587)
Jan-08 ($136,242)
Feb-08 $369,207
Mar-08  ($405,409)
Apr-08 ($20,877)
May-08 $107,591
Jun-08 ($7,128)

Jul-08 $50,996
Aug-08 $32,464
Sep-08 ($43,362)

Oct-08 ($90,656)
Nov-08  ($225,463)
Dec-08  ($379,465)

2008 Total ($748,344)
2007 Annual Total ($1,042,587)
2008 Annual Total ($748,344)

Modifed 1/07 to 6/07 to reflect no GRC change
per Avista response to DR# 10-16.

2008 values captures additional deferrals that would have been

made if the GRC rates had not become effective 1/1/08

Page 1 of 1

100%
No Rate Case Difference

($126,606) $0
$31,372 $0
($193,671) $0
($93,518) $0
($76,847) $0
$77,174 $0
($38,507) $0
($33,953) $0
$88,875 $0
($264,463) $0
($278,510) $0
($133,934) $0
($1,042,587) $0
($410,268) ($274,026)
$44,671  ($324,536)
($434,165) ($28,756)
$130,404 $151,281
($21,133) ($128,724)
$70,111 $77,239
$5,032 ($45,964)
($25,950) ($58,414)
($3,431) $39,931
($138,968) ($48,312)
($310,682) ($85,219)
($344,334) $35,131
($1,438,714) ($690,371)
($1,042,587) $0
($1,438,714) ($690,371)

90%

Existing

($113,945)
$28,235
($174,304)
($84,166)
($69,162)
$69,456
($34,656)
($30,558)
$79,988
($238,016)
($250,659)
($120,541)
($938,329)
($122,617)
$332,286
($364,868)
($18,789)
$96,832
($6,415)
$45,896
$29,218
($39,026)
($81,590)
($202,917)
($341,519)
($673,509)

No Rate Case
($113,945)
$28,235
($174,304)
($84,166)
($69,162)
$69,456
($34,656)
($30,558)
$79,988
($238,016)
($250,659)
($120,541)
($938,329)
($369,241)
$40,204
($390,749)
$117,363
($19,019)
$63,100
$4,529
($23,355)
($3,088)
($125,072)
($279,614)
($309,900)
($1,294,843)

From C.3
From D.1

Difference

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0
($246,624)
($292,082)
($25,881)

$136,152
($115,852)

$69,515
($41,367)
($52,573)

$35,937
($43,481)
($76,697)

$31,618
($621,334)

With Revised New Customer Report this would have been ($108,860)
which changes the 90% value to ($97,974)
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Exhibit D-10 UG-070805 Weather Correlation Method

I. INTRODUCTION

Q.  Please state your name, business address and present position with
Avista Corporation?

A. My name is Tara L. Knox and my business address is 1411 East Mission
Avenue, Spokane, Washington. I am employed as a Rate Analyst in the State and
Federal Regulation Department.

Q.  Would you briefly describe your duties?

A. I am responsible for preparing the regulatory cost of service models for
the Company, as well as providing support for the preparation of results of operations
reports.

Q. Would you describe your educational background and professional
experience?

A. I am a 1982 graduate of Washington State University with a Bachelor of
Arts degree in General Humanities, and a Master of Accounting degree in 1990. As an
employee in the Rate Department at Avista since 1991, I have attended several
ratemaking classes, including the EEI Electric Rates Advanced Course that specializes in
cost allocation and cost of service issues. I have also been a member of the Cost of
Service Working Group since 1999, which is a discussion group made up of technical
professionals from utilities throughout the United States and Canada concerned with

cost of service issues.

Direct Testimony of Tara L. Knox
Avista Corporation Page 1 of 21
Docket Nos. UE-07 & UG-07
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Exhibit D-10 UG-070805 Weather Correlation Method

Q. What is the scope of your testimony in these proceedings?

A. My testimony and exhibits will cover the Company’s electric and natural
gas cost of service studies performed for this proceeding and the weather normalization
adjustments to retail usage. I also address the issue of common costs in the retail
revenue credit.

II. WEATHER NORMALIZATION

Q.  Would you please briefly summarize your testimony related to electric
weather normalization?

A.  Yes. The Company’s weather normalization adjustment calculates the
change in kWh usage required to adjust actual loads during the 2006 test period to the
amount expected if weather had been normal. This adjustment incorporates the effect
of both heating and cooling on weather-sensitive customer groups. The weather
adjustment is developed from regression analysis of ten years of billed usage per
customer and billing period heating and cooling degree-day data. The resulting
seasonal weather sensitivity factors are applied to monthly test period customers and
the difference between normal heating/cooling degree-days and monthly test period
observed heating/cooling degree-days.

Company witness Mr. Hirschkorn includes the Washington adjustment to
normal usage as part of the Revenue Adjustment for pro forma results of operations.

Company witness Mr. Kalich includes the combined Washington and Idaho adjustment

Direct Testimony of Tara L. Knox
Avista Corporation Page 2 of 21
Docket Nos. UE-07 & UG-07
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Exhibit D-10 UG-070805 Weather Correlation Method

to reflect the normal load shape for 2008 pro forma loads in the modeling for the Pro
Forma Power Supply costs.

Q. Would you please briefly summarize your natural gas weather
normalization testimony?

A.  Yes. The natural gas weather adjustment is developed from a regression
analysis of ten years of billed usage per customer and billing period heating degree-day
data. The resulting seasonal weather sensitivity factors are applied to monthly test
period customers and the difference between normal heating degree-days and monthly
test period observed heating degree-days. This calculation produces the change in
therm usage required to adjust existing loads to the amount expected if weather had
been normal. Mr. Hirschkorn includes the adjustment to normalize usage as part of the
Revenue/Gas Supply Adjustment for pro forma results of operations.

Q.  What does the Company use for “normal” degree days?

A. The NOAA (National Oceanographic and Atmospheric Administration)
publishes Monthly Station Normals for the Spokane airport weather station. The
current published normals are based on the years 1971 to 2000 and are updated every
ten years.

Q. Are these processes different from the methods employed in the

Company’s prior cases?

Direct Testimony of Tara L. Knox

Avista Corporation Page 3of21
Docket Nos. UE-07 & UG-07
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Exhibit D-10 UG-070805 Weather Correlation Method

A. Yes. This process includes a number of changes from the prior method
related to the data included in the regression analysis. These changes address issues
raised by the parties to the last general rate case.

Q.  How is this process different from prior cases?

A. In prior cases, the Company utilized five years of data to develop the
weather sensitivity factors. Commission Staff was concerned that five years did not
include enough data points, and recommended using ten years of data. The Company
was concerned that data from that long ago would be influenced by changes in
customer usage from appliance consumption, heating source mix, air conditioning
saturation, etc. A test of the results using five years vs ten years of data revealed that
the sensitiviy factors produced were very similar and we were therefore comfortable
accepting the ten year recommendation.

In the past, annual average sensitivity factors were derived and applied
uniformly to all heating and cooling degree days throughout the year. In this new
process the definition of the independent variables has been adjusted to produce
seasonal sensitivity factors. Seasonal sensitivity factors change depending on the time
of year, therefore under the new method it is important to determine when the
deviations from normal heating and cooling degree days occurred, which is why we
now use a monthly calculation to determine the adjustment volumes. This modification

addressed both Company concerns that applying the annual factors on a monthly basis

Direct Testimony of Tara L. Knox

Avista Corporation Page 4 of 21
Docket Nos. UE-07 & UG-07
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Exhibit D-10 UG-070805 Weather Correlation Method

produced some counter-intuitive results during shoulder and summer months, and
Staff concerns (particularly for natural gas) that the baseload value should approximate
observed summer usage.

Finally, in the prior process, two statistical tests were used to determine whether
a regression result was acceptable. Namely, the t-statistic for all independent variables
must be greater than the absolute value of two, and the adjusted R-square statistic must
be greater than sixty percent. For the new method we have added a third test to satisfy
concerns that auto-correlation of error terms may have been present in the data. Now,
in addition to the first two tests the regression result must also pass the Durbin-Watson
test for auto-correlation at five percent significance.

Q.  What was the impact of electric weather normalization on the 2006 test
year?

A. Weather was warmer than normal during the 2006 test year both in the
summer and in the winter with offsetting impacts. The adjustment to normal required
the addition of 488 heating degree-days and the deduction of 221 cooling degree-days.
The net adjustment to Washington sales volumes was an addition of 1,308,972 kWhs
which is approximately two hundredths of one percent of billed usage.

Q.  What was the impact of natural gas weather normalization on the 2006

test year?

Direct Testimony of Tara L. Knox
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Exhibit D-10 UG-070805 Weather Correlation Method

A. Weather was warmer than normal during the 2006 test year. The
adjustment to normal required the addition of 488 heating degree-days. The adjustment
to sales volumes was an addition of 7,751,383 therms which is approximately three
percent of billed usage.

III. ELECTRIC COST OF SERVICE

Q.  Please briefly summarize your testimony related to the electric cost of
service study.

A. I believe the Base Case cost of service study presented in this case is a fair
representation of the costs to serve each customer group. The Base Case study shows
Residential Service Schedule 1 and Extra Large General Service Schedule 25 earn
substantially less than the overall rate of return under present rates. Pumping Service
Schedule 31 earns somewhat less than the overall rate of return under present rates.
General Service Schedule 11 and Large General Service Schedule 21 and Street and Area
Lights earn substantially more than the overall rate of return under present rates.

Q.  Are you sponsoring any exhibits related to the electric cost of service
study?

A.  Yes. I am sponsoring Exhibit No._ (TLK-2), electric cost of service study
process description; and Exhibit No. ___ (TLK-3), electric cost of service study model
output.

Q.  Were these exhibits prepared by you?

Direct Testimony of Tara L. Knox
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Exhibit D-10 UG-070805 Weather Correlation Method

A. Yes.

Q.  Please identify the Company’s electric cost studies presented to this
Commission in the last five years.

A. An Electric cost of service study was presented to this Commission in
Docket No. UE-050482.

Q. What is an electric cost of service study and what is its purpose?

A. An electric cost of service study is an engineering-economic study, which
separates the revenue, expenses, and rate base associated with providing electric service
to designated groups of customers. The groups are made up of customers with similar
load characteristics and facilities requirements. Costs are assigned in relation to each
group’s characteristics, resulting in an evaluation of the cost of the service provided to
each group. The rate of return by customer group indicates whether the revenue
provided by the customers in each group recovers the cost to serve those customers.
The study results are used as a guide in determining the appropriate rate spread among
the groups of customers. Exhibit No. __ (TLK-2) explains the basic concepts involved
in performing an electric cost of service study. It also details the specific methodology
and assumptions utilized in the Company’s Base Case cost of service study.

Q. What is the basis for the electric cost of service study provided in this

case?

Direct Testimony of Tara L. Knox
Avista Corporation Page 7 of 21
Docket Nos. UE-07 & UG-07
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Exhibit D-10 UG-070805 Weather Correlation Method

A. The electric cost of service study provided by the Company as Exhibit
No.__ (TLK-3) is based on the 2006 test year pro forma results of operations presented
by Company witness Ms. Andrews in Exhibit No.__ (EMA-2).

Q.  Would you please explain the cost of service study presented in Exhibit
No. ___(TLK-3)?

A. Yes. Exhibit No. __ (TLK-3) includes the Excel spreadsheet model
calculation of the cost of service results. This detail has been divided into three distinct
segments.

Part 1 is composed of a series of summaries of the study results. The summary
on page 1 shows the results of the study by FERC account category. The rate of return
by rate schedule and the ratio of each schedule’s return to the overall return are shown
on Lines 39 and 40. This summary was provided to Mr. Hirschkorn for his work on rate
spread and rate design. The results will be discussed in more detail later in my
testimony.

Pages 2 and 3 are both summaries that show the revenue to cost relationship at
current and proposed revenue. Costs by category are shown first at the existing
schedule returns (revenue); next the costs are shown as if all schedules were providing
equal recovery (cost). These comparisons show how far current and proposed rates are,
from rates that would be in alignment with the cost study. Page 2 shows the costs

segregated into production, transmission, distribution, and common functional

Direct Testimony of Tara L. Knox
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Docket Nos. UE-07 & UG-07

E-340



10

11

12

13

14

15

16

17

18

19

20

Exhibit D-10 UG-070805 Weather Correlation Method

categories. = Page 3 segregates the costs into demand, energy, and customer
classifications.

Part 2 is the cost of service calculations from the spreadsheet called “Assign”
showing the functionalization, classification, and allocation of each line item in the
study. The supporting schedules required to run the model, made up of the allocation
and classification factors used in the study, are shown on pages 31 through 35.

Finally, Part 3 is the spreadsheet called “Proforma.” This worksheet shows the
segregation of Ms. Andrew’s pro forma results of operations into the detailed
accounting data used in this study.

Q.  Does the Company’s electric Base Case cost of service study follow the
methodology filed in the Company’s last electric general rate case in Washington?

A.  Yes. The Base Case cost of service study was prepared using the same
methodology applied to the study presented in Docket No. UE-050482.

Q. Given that the specific details of this methodology are described in
Exhibit No.__ (TLK-2), would you please give a brief overview of the key elements
and the history associated with those elements?

A. In general the cost study follows the methodology established in Docket
No. UE-920499 for Puget Sound Power and Light (now PSE). Production and
transmission costs are classified to energy and demand by a peak credit analysis. The

definition of peaks and peak credit are specific to Avista and were accepted by the
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Commission for Avista in Docket No. UE-991606 and confirmed in Docket No. UE-
050482. Distribution costs are classified and allocated by the basic customer theory! that
was derived directly from the methodology approved for Puget in Docket No. UE-
920499. Administrative and general costs are first directly assigned to production,
transmission, distribution, or customer relations functions. The Commission found this
process acceptable in Avista’s Docket No. UE-991606. The remaining administrative
and general costs are categorized as common costs and have been allocated by a variety
of factors as approved by this Commission for Puget in Docket No. UE-920499. The
specific factors and items they are applied to are described in detail in Exhibit No.
__ (TLK-2), see pages 5 and 9.

Q.  What are the results of the Company’s Base Case cost of service study?

A. The following table shows the rate of return and the relationship of the
customer class return to the overall return (relative return ratio) at present rates for each

rate schedule:

! Basic customer theory classifies only meters, services and street lights as customer-related plant; all other
distribution facilities are considered demand-rel ated.

Direct Testimony of Tara L. Knox

Avista Corporation Page 10 of 21
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Table 1

Customer Class Rate of Return = Return Ratio
Residential Service Schedule 1 3.87% 0.66
General Service Schedule 11 11.13% 1.90
Large General Service Schedule 21 8.41% 1.44
Extra Large General Service Schedule 25 3.79% 0.65
Pumping Service Schedule 31 4.71% 0.81
Lighting Service Schedules 41 - 49 8.79% 1.50
Total Washington Electric System 5.85% 1.00

As can be observed from the above table, residential and extra large general
service schedules (1 and 25) show significant under-recovery of the costs to serve them,
the pumping service schedule (31) shows moderate under-recovery, while the general,
large general, and lighting service schedules (11, 21, and 41 - 49) show over-recovery of
the costs to serve them. However, only general service schedule 11 currently provides a
rate of return higher than the rate of return requested in this case. The summary results
of this study were provided to Mr. Hirschkorn as an input into development of the
proposed rates.

Q Is there something else that should be noted with regards to the cost
study results?

A. Yes. As shown on page 1, lines 38 and 41 of Exhibit No.__ (TLK-3) both

Schedule 1 and Schedule 25 do not provide enough net income to cover the interest

Direct Testimony of Tara L. Knox
Avista Corporation Page 11 of 21
Docket Nos. UE-07 & UG-07
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Exhibit D-10 UG-070805 Weather Correlation Method

expense (debt cost) associated with their rate base. Consequently, these two groups
receive income tax benefits that improve their respective net income and rate of return
results. Simply comparing the relative return ratios in Table 1 fails to acknowledge that

these schedules do not cover their debt cost at present rates.

V. COMMON COSTSAND THE RETAIL REVENUE CREDIT

Q. Would you please address the issue of the allocation of common costs
related to the retail revenue credit?

A. Yes. Item 7(3) of the Settlement Stipulation approved by Order No. 3 in
Docket No. UE-060181 dated June 16, 2006 approving modifications to the ERM states:

“(3) Consideration of the allocation of common costs related to the
retail revenue credit will be addressed in the next GRC;”

The Company is not proposing that common costs be included in the retail
revenue credit rate of $0.04415 per kilowatt-hour.

Q. Why should common costs be excluded from the production property
adjustment and the retail revenue credit?

A. The proposed retail revenue credit rate in this case is calculated directly
from the same production and transmission related costs used to calculate the pro forma
production property adjustment. Production and transmission rate base, revenues and
expenses have been pro formed to 2008 rate year levels. The production property

adjustment was applied to these pro forma fixed and variable costs in order to spread

Direct Testimony of Tara L. Knox
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the costs to 2006 test year billing determinants. It follows that the same costs that have
been adjusted by the production property adjustment should also be the costs used to
determine the retail revenue credit.

An under-collection of costs could occur if these common costs are included in
the retail revenue credit. Other than labor, no attempt has been made to reflect inflation
or other changes that will affect distribution or administrative and general costs
between the 2006 test year and the 2008 rate year, although it is highly likely that these
costs will increase. Furthermore, as new customers are added, the portion of their
revenue from the embedded rates to recover administrative and general costs as well as
distribution costs are used to recover the costs associated with line extension
allowances. Therefore, if a portion of the common (administrative and general) costs
are included in the retail revenue credit and the same common cost revenue is intended
to defray incremental distribution investment, a shortfall in cost recovery will occur.

Common costs were inadvertantly picked up in the first retail revenue credit rate
derived from the cost of service study presented in Docket No. UE-011595 since that
study combined common costs into the other functional categories of costs, i.e.
production, transmission, and distribution. The cost of service studies in the last general
rate case and in this case do not combine common costs with other cost categories,

rather the common costs have their own separate category.

Direct Testimony of Tara L. Knox

Avista Corporation Page 13 of 21
Docket Nos. UE-07 & UG-07

E-345



10

11

12

13

14

15

16

17

18

19

20
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Q. Do you have an exhibit that shows the calculation of the proposed retail
revenue credit rate showing how it ties to the production property adjustment?

A. Yes. Exhibit No. ___ (TLK-4) begins with the identification of the production
and transmission revenue, expense and rate base amounts included in each of Ms.
Andrews actual, restating, and pro forma adjustments to 2006 results of operations (not
including the production property adjustment). The values on line 36, labeled Pro
Forma Total, reflect production and transmission revenues, expenses, and rate base
necessary to serve 2008 retail loads. The values on line 40, labeled 2006

Production/Transmission Costs, are the amounts on line 36 multiplied by the production

property factor in order to reflect the proportion of those costs required to serve 2006
retail loads. The difference between the 2006 and 2008 values is the production
property adjustment Ms. Andrews included in her calculation of revenue requirement
in this case.

The proposed retail revenue credit rate is the revenue requirement on the total
production and transmission components of pro forma results of operations divided by
retail load. Page 2 of Exhibit No.___ (TLK-4) shows the calculation of the proposed
revenue requirement associated with production and transmission costs in this case.
The rate of return and debt cost percentages on line 2 are inputs from the proposed cost
of capital. The rate base and net expense values are the same costs calculated on page 1

to determine the production property adjustment. Revenue related expenses have been
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Exhibit D-10 UG-070805 Weather Correlation Method

specifically excluded from the production/transmission revenue requirement for the
retail revenue credit. The proposed retail revenue credit rate is $0.04415 per kWh.
There are two columns showing that the retail revenue credit rate produced by this
revenue requirement calculation is the same whether you look at the costs before or
after the production property adjustment. The calculation of the retail revenue credit
rate will need to be revised based on the final production and transmission costs and

rate of return that are approved by the Commission.

V. NATURAL GASCOST OF SERVICE

Q.  Are you sponsoring any exhibits related to the natural gas cost of service
study?

A.  Yes. I am sponsoring Exhibit No.__ (TLK-5), natural gas cost of service
study process description; and Exhibit No. ___ (TLK-6), natural gas cost of service study
model output.

Q. Were these exhibits prepared by you?

A. Yes.

Q. Please identify the natural gas cost studies presented to this
Commission in the last five years.

A. Natural gas cost of service studies were filed with this Commission in
Docket No. UG-050483 and Docket No. UG-041515.

Q. Please describe the natural gas cost of service study and its purpose.
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Avista Corporation Page 15 of 21
Docket Nos. UE-07 & UG-07

E-347



10

11

12

13

14

15

16

17

18

19

Exhibit D-10 UG-070805 Weather Correlation Method

A. A natural gas cost of service study is an engineering-economic study
which separates the revenue, expenses, and rate base associated with providing natural
gas service to designated groups of customers. The groups are made up of customers
with similar usage characteristics and facility requirements. Costs are assigned in
relation to each groups’ characteristics, resulting in an evaluation of the cost of the
service provided to each group. The rate of return by customer group indicates whether
the revenue provided by the customers in each group recovers the cost to serve those
customers. The study results are used as a guide in determining the appropriate rate
spread among the groups of customers. Exhibit No._ (TLK-5) explains the basic
concepts involved in performing a natural gas cost of service study. It also details the
specific methodology and assumptions utilized in the Company’s Base Case cost of
service study.

Q.  What is the basis for the natural gas cost of service study provided in
this case?

A. The cost of service study provided by the Company as Exhibit No.__ (TLK-
6) is based on the 2006 test year pro forma results of operations presented by Ms.
Andrews in Exhibit No._ (EMA-3).

Q.  Would you please explain the cost of service study presented in Exhibit

No._ (TLK-6)?
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A. Yes. Exhibit No. _ (TLK-6) includes the Excel spreadsheet model
calculation of the cost of service results. This detail has been divided into three distinct
segments.

Part 1 is composed of a series of summaries of the study results. Page 1 shows
the results of the study by FERC account category. The rate of return and the ratio of
each schedule’s return to the overall return are shown on lines 38 and 39. This
summary is provided to Mr. Hirschkorn for his work on rate spread and rate design.
The results will be discussed in more detail later in my testimony. The additional
summaries show the costs organized by functional category (page 2) and classification
(page 3), including margin and unit cost analysis at current and proposed rates.

Part 2 is the cost of service calculation from the spreadsheet called “Assign”
showing the functionalization, classification, and allocation of each line item in the
study. The supporting schedules required to run the model are shown on pages 28
through 44.

Finally, Part 3 is the spreadsheet called “Proforma.” This worksheet shows the
segregation of Ms. Andrew’s pro forma results of operations into the detailed
accounting data used in this study.

Q. Does the Natural Gas Base Case cost of service study utilize the

methodology from the Company’s last natural gas case in Washington?
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A.  Yes. The Base Case cost of service study was prepared using the same
methodology applied to the study presented in Docket No. UG-050483.

Q.  What are the key elements that define the cost of service methodology?

A. Gas costs and underground storage costs are tied to the current purchased
gas tracker methodology. Natural gas main investment has been segregated into large
and small mains. Large usage customers that take service from large mains do not
receive an allocation of small mains. Meter installation and services investment is
allocated by number of customers weighted by the relative current cost of those items.
System facilities that serve all customers are classified by the peak and average ratio that
reflects the system load factor, then allocated by coincident peak demand and
throughput, respectively. Demand side management costs are treated in the same way
as system facilities. ~General plant is allocated by the sum of all other plant.
Administrative & general expenses are segregated into labor related, plant related,
revenue related, and “other”. The costs are then allocated by factors associated with
labor, plant in service, or revenue, respectively. The “other” A&G amounts get a
combined allocation that is one-half based on O&M expenses and one-half based on
throughput. A detailed description of the methodology is included in Exhibit
No.__(TLK-5).

Q.  Does this methodology follow previously approved methods?

Direct Testimony of Tara L. Knox
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Exhibit D-10 UG-070805 Weather Correlation Method

A.  Yes, with the exception of Company-specific purchased gas and related
items, the methodology I have presented here, and in prior cases before this
Commission, replicates the methodology established in Docket No. UG-940814 for
Washington Natural (now PSE).

Q.  What are the results of the Company’s natural gas cost of service study?

A. I believe the Base Case cost of service study presented in this filing is a fair
representation of the costs to serve each customer group. The study indicates that
Residential Service Schedule 101 is earning slightly less than the overall return, Large
Firm Service Schedule 121 is earning considerably less than the overall return, and all
other schedules are earning more than the overall return to varying degrees. Small
Firm and Interruptiible Service schedules are slightly above unity, but below the
requested return, whereas Transportation Service is earning slightly over the requested
return.

The following table shows the rate of return and the relative return ratio at

present rates for each rate schedule:

Direct Testimony of Tara L. Knox
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Exhibit D-10 UG-070805 Weather Correlation Method

Table 2

Customer Class Rate of Return Return Ratio
Residential Service Schedule 101 7.36% 0.98
Small Firm Service Schedule 111 8.08% 1.08
Large Firm Service Schedule 121 5.20% 0.69
Interruptible Service Schedule 131 8.77% 1.17
Transportation Service Schedule 146 9.65% 1.29
Total Washington Natural Gas System 7.50% 1.00

The summary results of this study were provided to Mr. Hirschkorn as an input
into development of the proposed rates.
Q.  Does this conclude your pre-filed direct testimony?

A. Yes.

Direct Testimony of Tara L. Knox
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SUB 10/23/08 RECEIVED

o AUG. 29, 2008
Exhibit D-11 UG-081601 0
Substitute Second Revision Sheet 158B WA.UT. & '5
Canceling TRANS. COMM.&
WHN U-28 First Revision Sheet 159B ORIGINAL H

AVISTA CORPORATION
dba Avista Ulilities

SCHEDULE 159B
NATURAL GAS DECOUPLING RATE ADJUSTMENT

2% Ahnual Rate Increase Limitation

Following the application of the Earnings and DSM tests described above, the
amount of the incremental proposed rate adjustment under this Schedule cannot
reflect more than a 2% rate increase (curnulative of 6% over the pilot term). This will
be determined by dividing the incremental annual revenue to bé collected {proposed
surcharge revenue less present surcharge revenue) under this Scheduie by the total
“normalized” revenue for Schedule 101 for the most recent July — June period.
Normalized revenue is determined by multiplying the weather-corrected usage for the
period by the present rates in effect. If the incremental amount of the proposed
surcharge exceeds 2%, only a 2% incremental rate increase will be proposed and
any remaining deferred revenue will be carried over to the following year.

After determining the amounit of deferred revenue that can be recovered through
a surcharge (or refunded through a rebate), the proposed rate under this Schedule
will be determined by dividing the deferred revenue to be recovered by the estimated
therms sales for Schedule 101 during the twelve month recovery period. The
deferred revenue amount to be recovered will be transferred to a Decoupling
Balancing Account and the actual revenue received under this Schedule will be
applied to the Account to reduce (amortize) the balance. Interest will be acerued on
the unamortized balance in the Decoupling Balancing Account at the quarterly rate
published by the FERC.

DSM Target for September 2009 Rate Adjustrnent ™)

The DSM Target to be used for the DSM Test in the September 2009 rate
adjustment filing is 1,425,070 therms. This amount is the annual DSM goal for 2008
reflected in the Company’s most recent Integrated Resource Plan, acknowledged by
the Commission in July 2008. (N)

Issued  August 29, 2008 Effective  November 1, 2008

Issued by Avista Corporation _ ) _ _
Kelly Norwood Vice President, State & Federal Regulation
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Exhibit D-11 UG-081601

Agenda Date: October 30, 2008

Item Number: A2

Docket: UG-081601

Company: Avista Corporation

Staff: Deborah Reynolds, Regulatory Analyst

Danny Kermode, Regulatory Analyst

Recommendation

Take no action, thereby allowing Avista Corporation’s (Avista or company) proposed natural gas
decoupling rate adjustment tariff revisions filed in Docket UG-081601 to become effective
November 1, 2008, by operation of law.

Background

In February of 2007, the Commission approved a multi-party settlement agreement establishing a
three-year pilot program to allow Avista to test a natural gas decoupling mechanism.* The parties
to the settlement included Avista, commission staff, The Northwest Energy Coalition, and the
Northwest Industrial Gas Users. Public Counsel and The Energy Project were not parties to the
settlement.

Decoupling is a ratemaking and regulatory tool intended to break the link between a utility’s
recovery of fixed costs and a consumer’s energy consumption. Energy conservation advocates
view decoupling as a tool to promote greater conservation efforts by utilities by removing
financial disincentives.

Avista’s pilot decoupling program applies to residential and small commercial customers
receiving natural gas service under Schedule 101 of the company’s tariff.

Under the terms of the pilot decoupling program, Avista may defer for later recovery 90 percent
of fixed costs (margin) related to revenue reductions associated with conservation and price
elasticity as calculated in the company’s last general rate case. Recovery of the deferred margin
occurs through a surcharge applied to customers served under Schedule 101. Recovery is subject
to several tests and limitations, including:

e An earnings test to ensure that Avista does not earn more than its authorized rate of return
through the decoupling mechanism (8.20 percent?).

e A demand side management (DSM) test that conditions the level of recovery of any
deferral on Avista achieving specific conservation targets.

1 Docket UG-060518, Order 04.
2 Docket UG-070805, Order 05.
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Docket UG-081601
October 30, 2008
Page 2

o DSM program third-party verification that corroborates Avista’s annual program
accomplishments.

¢ Annual rate changes are limited to a maximum of two percent.
Discussion

On August 29, 2008, Avista filed tariff sheets that would adjust the surcharge recovery rate for
its natural gas decoupling mechanism effective November 1, 2008. The filing proposes an
increase in the surcharge rate from 0.257 to 0.593 cents per therm. This would result in an
increase of $0.24 (0.28 percent) in the bill of an average residential customer taking natural gas
service under Schedule 101.

The proposed surcharge will recover $678,014 of deferred margin accrued in the period of July
2007 to June 2008 and the associated interest and revenue-driven expenses, or a total of
approximately $721,000 additional revenue. This is approximately 0.26 percent of the
company’s annual revenue.

The company provided work papers supporting the above-mentioned tests and limitations as
follows:

a) The two percent limitation test results in a 0.30 percent increase in the surcharge amount,
well below the test criterion.

b) The company’s Corrected Commission Basis Report filed August 30, 2008, indicates that
its rate of return for 2007 (including restating adjustments) was 7.79 percent as compared
to the present authorized level of 8.20 percent.

c) The company verified its 2007 natural gas DSM savings through retention of an
independent evaluation contractor. Research into Action, Inc., independently verified that
Avista acquired 1,455,678 therms of conservation through DSM programs in 2007 versus
a target level of 1,062,000 therms (137.1 percent of target).

In addition to the rate adjustment, the filing establishes the company’s 2008 DSM target of
1,425,070 therms, as found in the company’s 2007 Natural Gas Integrated Resources Plan on
page 3.9. The 2008 target is 34 percent higher than the company’s 2007 target of 1,062,000
therms. The 2008 target will be used in the DSM test for the 2009 surcharge filing.
Conclusion

Staff reviewed the proposed tariff revisions filed by Avista in Docket UG-081601 and found
them to be consistent with the requirements of Order 04 in Docket UG-060518. Staff concludes

Page 11 of 12 E-363
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Docket UG-081601
October 30, 2008
Page 3

that the revised surcharge appropriately implements the pilot decoupling program as approved by
the Commission and is reasonable. Therefore, Staff recommends the Commission take no action
thereby allowing Avista’s proposed natural gas decoupling rate adjustment in Docket
UG-081601 to become effective November 1, 2008, by operation of law.
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AVISTA UTILITIES

Washington - Gas

Approved Decoupling Mechanism

2007 compared to 2004 Test Year
Adjusted for Actual New Customer Usage
1st Year Pilot Period Jan - Jun 2007

Exhibit G-1 New Customer Adjustment Impact

2007 2007 2007 2007 2007 2007
January February March April May June YTD Total
2007 Actual
Schedule 101
Schedule 101 Billed Therms 21,292,599 21,234,566 14,472,322 9,724,124 6,113,562 3,664,833 76,502,006
Deduct New Customer Usage(1) -
Deduct Prior Month Unbilled Therms (12,195,653)  (13,367,879) (9,142,805) (7,062,627) (5,929,960) (3,173,612) (50,872,535)
Add Current Month Unbilled Therms 13,367,879 9,142,805 7,062,627 5,929,960 3,173,612 1,816,196 40,493,078
Add Weather Adjustment (1,249,047) 881,219 1,792,880 152,306 1,150,125 219,680 2,947,162
Weather Adj Calendar Therms 21,215,778 17,890,711 14,185,023 8,743,763 4,507,338 2,527,097 69,069,710
Weather Adj Calendar Therms 21,215,778 17,890,711 14,185,023 8,743,763 4,507,338 2,527,097 69,069,710
Less Test Year Therms 20,224,840 16,393,846 14,157,246 8,557,146 4,587,478 1,965,936 65,886,492
Therm Difference 990,937 1,496,865 27,778 186,617 (80,140) 561,161 3,183,219
Times Current Margin Rate per Therm 0.20595 0.20595 0.20595 0.20595 0.20595 0.20595
Revenue Excess (Shortfall) $204,083 $308,279 $5,721 $38,434 ($16,505) $115,571 $655,584
90% Limitation 90% 90% 90% 90% 90% 90%
Deferred Revenue Account Entry | $183,675 | $277,452 | $5,149 | $34,590 | ($14,854)] $104,014 | $590,025
407328 or (407428)
(1) Per monthly reports - current month usage for new services opened since that month of the test year (2004)
Unbilled Calculation
Dec-06 Jan-07 Feb-07 Mar-07 Apr-07 May-07 Jun-07
Unbilled DDH 689.9 760.6 508.0 386.3 317.6 154.9 75.2
Unbilled Factor 62.23% 59.45% 59.81% 59.25% 62.20% 62.08% 61.25%
Sch. 101 2004 Baseload Sensitivity
Res 101 7 0.11 10,197,387 11,179,211 7,660,967 5,946,197 5,010,575 2,724,719 1,597,757
Com 101 0 0.249 1,971,062 2,160,933 1,460,730 1,101,361 906,996 442,785 215,410
Ind 101 0 0.424 27,204 27,735 21,108 15,069 12,389 6,108 3,029
12,195,653 13,367,879 9,142,805 7,062,627 5,929,960 3,173,612 1,816,196
Weather Adjustment Calculation Jan-07 Feb-07 Mar-07 Apr-07 May-07 Jun-07 YTD Total
Normal DDH 1,169 916 790 557 338 149 3,919
Actual DDH 1,243 864 684 548 270 136 3,745
Normal - Actual DDH (74) 52 106 9 68 13 174
Sch. 101 2004 Baseload Sensitivity
Res 101 7 0.11 (1,036,108) 729,535 1,486,533 126,253 953,064 181,917 2,441,194
Com 101 0 0.249 (210,241) 149,524 302,211 25,702 194,379 37,238 498,814
Ind 101 0 0.424 (2,698) 2,161 4,135 351 2,681 524 7,153
(1,249,047) 881,219 1,792,880 152,306 1,150,125 219,680 2,947,162
Test Year Number of Customers by Class Dec-06 Jan-07 Feb-07 Mar-07 Apr-07 May-07 Jun-07
101 01 RESIDENTIAL 127,078 127,286 127,541 127,490 127,528 127,415 127,215
21 FIRM COMMERCIAL 11,474 11,410 11,548 11,450 11,469 11,480 11,504
31 FIRM-MISCELLANEOUS INDL 93 86 98 92 92 93 95
80 INTERDEPARTMENT REVEN 22 22 23 23 24 24 24
Total 101 138,667 138,804 139,210 139,055 139,113 139,012 138,838
Page 1 of 3
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AVISTA UTILITIES

Washington - Gas

Approved Decoupling Mechanisn

2007/2008 with 2007 compared to 2004 Test Year and 2008 compared to 2006 Test Yea
Adjusted for Actual New Customer Usage¢

2nd Year Pilot Period July 2007 - June 200¢ New Base Rates January 1, 200€
2007 2007 2007 2007 2007 2007 2008 2008 2008 2008 2008 2008 Period to Date
July August September October November December January Eebruary March April May June Total

12 Months Ended June 2006 Actus
Schedule 101

Schedule 101 Billed Therms 2,462,636 2,010,203 2,332,936 4,484,817 9,398,517 18,392,852 20,755,627 22,514,347 14,859,076 13,629,159 8,714,627 4,232,714 123,787,511
Deduct New Customer Usage(1) -
Deduct Prior Month Unbilled Therms (1,816,196) (551,658) (926,010)  (3.295,322)  (6,996,845)  (11,616,348) (12,425356) (13,253,869)  (10,084,034)  (9,402,054) (7,125880) (3,236,457)  (80,730,029)
Add Current Month Unbilled Therms 551,658 926,010 3,295,322 6,996,845 11,616,348 12,623,367 13,253,869 10,084,034 9,402,054 7,125,880 3,236,457 1,804,135 80,915,979
Add Weather Adjustment 743,700 253,878 33,971 17,037 51,422 721,975 (1,183,011) (112,020) (1,440,543)  (1,724,926) 875,559 (369,087)  (2,132,047)
Weather Adj Calendar Therms 1,941,798 2,638,433 4,736,218 8,203,377 14,069,442 20,121,846 20,401,129 19,232,492 12,736,553 9,628,059 5,700,763 2,431,305 121,841,415
Weather Adj Calendar Therms 1,941,798 2,638,433 4,736,218 8,203,377 14,069,442 20,121,846 20,401,129 19,232,492 12,736,553 9,628,059 5,700,763 2,431,305 121,841,415
Less Test Year Therms 1,992,869 2,626,004 3,962,139 9,013,668 14,551,772 19,133,174 20,193,658 16,744,930 14,101,624 9,347,535 5,032,140 2,400,167 119,099,680
Therm Difference (51,071) 12,429 774,079 (810,291) (482,330) 988,672 207,471 2,487,562 (1,365,071) 280,524 668,623 31,138 2,741,734
Times Current Margin Rate per Therm(2) 0.19822 0.19822 0.19822 0.19822 0.19822 0.19822 0.21748 0.21748 0.21748 0.21748 0.21748 0.21748
Revenue Excess (Shortfall ($10,123) $2,464 $153,438 ($160,616) ($95,607) $195,975 $45,121 $540,995 ($296,876) $61,008 $145,412 $6,772 $587,962
90% Limitation 90% 90% 90% 90% 90% 90% 90% 90% 90% 90% 90% 90%
Deferred Revenue Account Entry ($9,111) $2,217 $138,094 ($144,554) ($86,047) $176,377 $40,609 $486,895 ($267,188) $54,908 $130,871 $6,095 $529,166
407328 or (407428) Revised Oct (2) Revised Oct (2) Revised Oct (2)
Original Journal Entries (36,007) (31,750) 83,107
Correction July through Septembel 26,896 33,967 54,987 115,851

(1) Per monthly reports - current month usage for new services opened since that month of the test year (2004 for July through December, 2006 for January through Jun
(2) Revised Margin Rate per Therm corrected in October per agreement with Staff and Public Counsel in Docket No. UG-071863, margin rate January through June from UG-070805 is exclusive of incremental revenue related cost iter
UG-070805 Margin Rate

Sch 101 Base Rate/therm $1.12076
Times: 1 minus Revenue Related Items 0.956922
Revenue prior to gross up $1.07248
Less: Weighted Average Gas Cost/therm $0.85500)
Margin Rate/therm $0.21748
Unbilled Calculation (2004 Test Year Factors
Jun-07 Jul-07 Aug-07 Sep-07 Oct-07 Nov-07 Dec-07
Unbilled DDH 75.2 0.4 21.1 161.9 377.3 642.8 702.2
Unbilled Factor 61.25% 61.17% 63.75% 60.92% 63.31% 66.15% 61.00%
Sch. 101 2004 Baseload Sensitivity
Res 101 7 0.11 1,597,757 550,497 864,774 2,823,144 5,896,683 9,735,090 10,549,609
Com 101 0 0.249 215,410 1,146 60,404 465,657 1,085,284 1,856,183 2,046,069
Ind 101 0 0.424 3,029 16 832 6,521 14,878 25,074 27,689
1,816,196 551,658 926,010 3,295,322 6,996,845 11,616,348 12,623,367
Weather Adjustment Calculation (2004 Test Year Factors
Jul-07 Aug-07 Sep-07 Oct-07 Nov-07 Dec-07
Normal DDH 44 42 196 554 897 1,168
Actual DDH - 27 194 553 894 1,126
Normal - Actual DDH 44 15 2 1 3 42
Sch. 101 2004 Baseload Sensitivity
Res 101 7 615,919 210,345 28,138 14,121 42,642 597,939
Com 101 0 0.249 126,027 42,941 5,752 2,876 8,663 122,380
Ind 101 0 0.424 1,754 591 81 39 117 1,656
743,700 253,878 33,971 17,037 51,422 721,975
2004 Test Year Number of Customers by Class
Jun-07 Jul-07 Aug-07 Sep-07 Oct-07 Nov-07 Dec-07
101 01 RESIDENTIAL 127,215 127,256 127,482 127,898 128,371 129,218 129,424
21 FIRM COMMERCIAL 11,504 11,503 11,497 11,551 11,552 11,597 11,702
31 FIRM-MISCELLANEOUS INDUS® 95 94 93 95 93 92 93
80 INTERDEPARTMENT REVENUE 24 24 24 24 23 23 23
Total 101 138,838 138,877 139,096 139,568 140,039 140,930 141,242
2006 Test Year
Weather Normalization
Jan-08 Feb-08 Mar-08 Apr-08 May-08 Jun-08 Jul-08 Aug-08 Sep-08 Oct-08 Nov-08 Dec-08 Total
Normal DDH 1,169 94! 790 557 338 149 44 42 196 554 897 1,168 6,849
Actual DDH 1,243 952 880 683 274 176 44 42 196 554 897 1,168 7,109
Degree Day Adjustment (74) ) (90) (126) 64 27) - - - - - - (260)
Monthly
Res 101 Use/DD/Cust(1’ 0.101 0.101 0.101 0.090 0.090 0.090 0.000 0.000 0.000 0.090 0.090 0.101
Com 101 Use/DD/Cust(1’ 0.243 0.243 0.243 0.169 0.169 0.169 0.000 0.000 0.000 0.169 0.169 0.243
Ind 101 Use/DD/Cust(1’ 0.422 0.422 0.422 0.306 0.306 0.306 0.000 0.000 0.000 0.306 0.306 0.422
Sch. 101
Res 101 (969,946) (91,868)  (1,181,246)  (1,472,624) 747,492 (314,879) - - - - - - (3,283,071)
Com 101 (210,192) (19,886) (255,879) (248,948) 126,363 (53,497) - - - - - - (662,039)
Ind 101 (2,873) (266) (3,418) (3,354) 1,704 (711) - - - - - - (8,918)
Total 101 (1,183,011) (112,020)  (1,440,543)  (1,724,926) 875,559 (369,087) - B - - - B (3.954,028)
Monthly Unbilled Calculatior
Dec-07 Jan-08 Feb-08 Mar-08 Apr-08 May-08 Jun-08 Jul-08 Aug-08 Sep-08 Oct-08 Nov-08 Dec-08
Unbilled DDH 702.2 756.7 554.3 549.0 424.2 140.1 71.2 > = = = = =
Unbilled Factor 61.00% 57.91% 59.90% 61.32% 64.25% 63.61% 63.30% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
06 Baseld(1. Monthly
Res 101 15 se/DD/Cust(1) 0.1005 0.1005 0.1005 0.0951 0.0896 0.0896 0.0448 0.0000 0.0000 0.0448 0.0896 0.0951 0.1005
Com 101 12 se/DD/Cust(1) 0.2427 0.2427 0.2427 0.2058 0.1688 0.1688 0.0844 0.0000 0.0000 0.0844 0.1688 0.2058 0.2427
Ind 101 0 se/DD/Cust(1) 0.4222 0.4222 0.4222 0.3639 0.3055 0.3055 0.1528 0.0000 0.0000 0.1528 0.3055 0.3639 0.4222
Sch. 101
Res 101 10,317,824 10,996,550 8,406,163 7,976,389 6,187,333 2,867,264 1,643,691 - - - - - -
Com 101 2,079,960 2,227,927 1,656,809 1,407,687 927,272 365,469 159,509 - - - - - -
Ind 101 27,572 29,392 21,062 17,978 11,275 3,724 935 - - - - - -
Total 12,425,356 13,253,869 10,084,034 9,402,054 7,125,880 3,236,457 1,804,135 - - - - - -
Revenue Run Customers (Meters Billed
Class Dec-07 Jan-08 Feb-08 Mar-08 Apr-08 May-08 Jun-08
Residential 01 129,424 129,776 129,941 129,950 129,861 129,773 129,580
Commercial 21 11,702 11,689 11,691 11,700 11,691 11,683 11,724
Industrial 1C 31 93 92 90 90 87 87 86
Interdepartn 80 23 23 23 23 23 23 23
Total 141242 141,580 141,745 141,763 141,662 141,566 141,413
Page 2 of 3
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AVISTA UTILITIES
Washington - Gas
Approved Decoupling Mechanism

2008/2009 with 2008 compared to 2006 Test Year

Adjusted for Actual New Customer Usage
3rd Year Pilot Period July 2008 - June 2009

12 Months Ended June 2009 Actual
Schedule 101

Schedule 101 Billed Therms

Deduct New Customer Usage(1)
Deduct Prior Month Unbilled Therms
Add Current Month Unbilled Therms
Add Weather Adjustment

Exhibit G-1 New Customer Adjustment Impact

Weather Adj Calendar Therms

Weather Adj Calendar Therms
Less Test Year Therms

Therm Difference

Times Current Margin Rate per Therm (2)

Revenue Excess (Shortfall)
90% Limitation
Deferred Revenue Account Entry
407328 or (407428)

(2) Margin Rate per Therm from UG-070805 is exclusive of incremental revenue related cost items.

2006 Test Year
Weather Normalization

Normal DDH
Actual DDH
Degree Day Adjustment
Monthly
Res 101 Use/DD/Cust(1.
Com 101 Use/DD/Cust(1
Ind 101 Use/DD/Cust(1.
Sch. 101
Res 101
Com 101
Ind 101
Total 101

Monthly Unbilled Calculation

Unbilled DDH
Unbilled Factor
06 Baseld(1) Monthly

Res 101 15 'DD/Cust(1’
Com 101 12 'DD/Cust(1’
Ind 101 0 'DD/Cust(1’
Sch. 101
Res 101
Com 101
Ind 101

Total

Revenue Run Customers (Meters Billed)

Class Dec-07
Residential 01 129,424
Commercial 21 11,702
Industrial 1C 31 93
Interdepartr 80 23
Total 141242

2008 2008 2008 2008 2008 2008 2009 2009 2009 2009 2009 2009 Period to Date
July August September October November December January Eebruary March April May June Total
2,763,613 2,223,233 2,487,966 3,933,329 8,603,159 15,345,278 35,356,578
(1,731,459)  (1,319,331)  (1,360,580)  (2,005913)  (6,423,969)  (9,902,053)  (16,786,910) - - - - - (39,530,215)
1,319,331 1,360,580 2,005,913 6,423,969 9,902,053 16,786,910 - - - - - - 37,798,756
- - - 343,326 1,544,935 (2,587,595) - - - - - - (699,334)
2,351,485 2,264,482 3,133,299 8,694,711 13,626,178 19,642,540 (16,786,910) - - - - - 32,925,785
2,351,485 2,264,482 3,133,299 8,694,711 13,626,178 19,642,540 (16,786,910) - - - - - 32,925,785
1,983,193 2,049,321 3,228,950 8,830,784 14,228,112 20,663,191 50,983,551
368,292 215,161 (95,651) (136,073) (601,934)  (1,020,651) (1,270,856)
0.21748 0.21748 0.21748 0.21748 0.21748 0.21748
$80,096 $46,793 ($20,802) ($29,593) ($130,909) ($221,971) $0 $0 $0 $0 $0 $0 ($276,386)
90% 90% 90% 90% 90% 90% 90% 90% 90% 90% 90% 90%
$72,087 $42,114 ($18,722) ($26,634) ($117,818) ($199,774) $0 $0 $0 $0 $0 $0 ($248,747)
(1) Per monthly reports - current month usage for new services opened since that month of the 2006 test year
Jul-08 Aug-08 Sep-08 Oct-08 Nov-08 Dec-08 Jan-09 Feb-09 Mar-09 Apr-09 May-09 Jun-09 Total
44 42 196 554 897 1,168 1,169 945 790 557 338 149 6,849
8 52 142 529 785 1,328 1,169 945 790 557 338 149 6,792
36 (10) 54 25 112 (160) B B B B B B B
0.000 0.000 0.000 0.090 0.090 0.101 0.101 0.101 0.101 0.090 0.090 0.090
0.000 0.000 0.000 0.169 0.169 0.243 0.243 0.243 0.243 0.169 0.169 0.169
0.000 0.000 0.000 0.306 0.306 0.422 0.422 0.422 0.422 0.306 0.306 0.306
- - - 293,227 1,320,571 (2,124,474) - - - - - - -
- - - 49,433 221,382 (457,112) - - - - - - -
- - - 666 2,982 (6,009) - - - - - - -
- - - 343,326 1,544,935 (2,587,595) - - - - - - B
Jun-08 Jul-08 Aug-08 Sep-08 Oct-08 Nov-08 Dec-08 Jan-09 Feb-09 Mar-09 Apr-09 May-09 Jun-09
71.2 4.7 45.3 101.5 369.6 567.2 952.4 - - - - - -
63.30% 63.32% 65.28% 62.81% 65.31% 69.16% 68.63% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
0.0448 0.0000 0.0000 0.0448 0.0896 0.0951 0.1005 0.1005 0.1005 0.0951 0.0896 0.0896 0.0448
0.0844 0.0000 0.0000 0.0844 0.1688 0.2058 0.2427 0.2427 0.2427 0.2058 0.1688 0.1688 0.0844
0.1528 0.0000 0.0000 0.1528 0.3055 0.3639 0.4222 0.4222 0.4222 0.3639 0.3055 0.3055 0.1528
1,643,691 1,230,551 1,268,935 1,816,294 5,592,506 8,422,091 13,936,696 - - - - - -
159,509 88,780 91,645 188,286 821,640 1,462,007 2,814,427 - - - - - -
935 - - 1,333 9,823 17,955 35,787 - - - - - -
1,731,459 1,319,331 1,360,580 2,005,913 6,423,969 9,902,053 16,786,910 - - - - - -
Jan-08 Feb-08 Mar-08 Apr-08 May-08 Jun-08 Jul-08 Aug-08 Sep-08 Oct-06 Nov-06 Dec-06 2006 Total
129,776 129,941 129,950 129,861 129,773 129,580 129,559 129,589 130,026 130,323 131,009 131,465 1,560,852
11,689 11,691 11,700 11,691 11,683 11,724 11,684 11,699 11,692 11,700 11,696 11,757 140,406
92 90 90 87 87 86 87 87 86 87 87 89 1,055
23 23 23 23 23 23 24 24 25 25 26 25 287
141,580 141,745 141,763 141,662 141,566 141,413 141,354 141,399 141,829 142,135 142,818 143,336 1,702,600
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Exhibit G-2 New versus Existing Usage

New Customers

Total Billed Customers

Month Usage Customers  Usage Customers
Jan-07 1,620,408 10,898 21,292,599 138,804
Feb-07 1,565,117 10,871 21,234,566 139,210
Mar-07 1,001,608 10,114 14,472,322 139,055
Apr-07 706,395 10,418 9,724,124 139,113
May-07 412,954 9,679 6,113,562 139,012
Jun-07 269,857 10,073 3,664,833 138,838
Jul-07 180,683 9,708 2,462,636 138,877
Aug-07 141,329 9,388 2,010,203 139,096
Sep-07 161,990 8,874 2,332,936 139,568
Oct-07 277,602 8,678 4,484,817 140,039
Nov-07 613,037 9,448 9,398,517 140,930
Dec-07 1,548,327 12,244 18,392,852 141,242
Jan-08 840,804 5,873 20,755,627 141,580
Feb-08 933,547 6,156 22,514,347 141,745
Mar-08 590,323 6,100 14,859,076 141,763
Apr-08 544,390 6,003 13,629,159 141,662
May-08 304,416 5,632 8,714,627 141,566
Jun-08 134,597 5,313 4,232,714 141,413
Jul-08 82,104 5,070 2,763,613 141,354
Aug-08 66,736 4,934 2,223,233 141,399
Sep-08 78,849 5,202 2,487,966 141,829
Oct-08 127,362 5,195 3,933,329 142,135
Nov-08 276,318 5,260 8,603,159 142,818
Dec-08 599,812 5,749 15,345,278 143,336
2007 Annual Totals 8,499,307 120,393 115,583,967 1,673,784
2008 Annual Totals 4,579,258 66,387 120,062,128 1,702,600

These are the amounts booked in the December 2007 journal entry.
However, | discovered when a similar discrepancy occurred in December 2008

that the report had included new customers added during 2004, instead of just those
added after December 2004. The date parameters should have been from 1/1/2005
instead of 1/1/2004. The report has since been re-run with the correct parameters
and a prior period correction to the deferred revenue of $22,567 will be made with
the January 2009 journal.

The correct December 2007 values are:
New Customer Usage 1,421,829
New Customer Count 10,818

From Avista's original data submission for Question G-5 and Data Request 10-5 and Avista Revenue Runs.

Page 1 of 1

"Existing Customers"

Usage

19,672,191
19,669,449
13,470,714
9,017,729
5,700,608
3,394,976
2,281,953
1,868,874
2,170,946
4,207,215
8,785,480
16,844,525
19,914,823
21,580,800
14,268,753
13,084,769
8,410,211
4,098,117
2,681,509
2,156,497
2,409,117
3,805,967
8,326,841
14,745,466

107,084,660
115,482,870

Customers

127,906
128,339
128,941
128,695
129,333
128,765
129,169
129,708
130,694
131,361
131,482
128,998
135,707
135,589
135,663
135,659
136,034
136,100
136,284
136,465
136,627
136,940
137,558
137,587

1,553,391
1,636,213
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E EXECUTIVE SUMMARY

Avista Utilities (Avista) operates a variety of egy efficiency programs with its residential,
limited-income, and nonresidential customers. Thwegrams have the potential to create
significant energy savings for Avista’s customeasell as to enable Avista to achieve the gas
Demand Side Management (DSM) goals required undapproval agreement for a three-year
natural gas decoupling pilot.

Avista must verify achievement of its DSM goalsammannual basis by an independent third-
party assessment for the calendar years 2006 thr20@8. Research Into Action, together with
its subcontractor, Nexant, Inc., has performedridependent verification audit for 2006. The
verification was done through a combination of eegring evaluations of the estimated impacts
of actions involved in the programs, together vaithaudit of the program documentation, to
determine whether or not the savings and costs amgrked to the measures appropriately.

We used common and accepted data sampling andsenadgthods to examine multiple strata
within each customer group, with the goal of olatagrsufficient statistical power to produce
estimates of audit measurements with a precisiab®s, at a confidence of 95%, over the three-
year course of the evaluation.

The verification methodology for all three prograssred three common components:

1. Reviewing the paper documentation of the sampledscto verify that the input data
used to calculate the therms saved on a case-kyatathod were correct;

2. Performing an engineering review of the assumptibaswent into Avista’s calculations
of therm savings for the various measures; and

3. Independently calculating therm savings on a cgseabe basis, using either Avista’s
assumptions or other sets of assumptions restutting the engineering review.

Specific details of the methodology for each pragraflected differences among the programs
and program strata in how measures were taken.

DOCUMENTATION REVIEW

The documentation review found sufficient documgatefor the majority (162 of 191) of
projects. However, we found that the number of doentation issues varied among the
programs and program strata. Table ES.1 showsuimber of documentation problems within
each stratum, along with the percentage of allgatsjin that stratum that had documentation
problems.
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Page Il EXECUTIVE SUMMARY
Table ES.1: Frequency of Documentation Problems by Group
GROUP PROJECTS WITH DOCUMENTATION
PROBLEMS
COuNT PERCENT OF
PROJECTS IN
STRATUM

Residential Sample Stratum 1 ( High-Efficiency Furnaces ) 0 0%
Residential Sample Stratum 2 ( Replacement Windows ) 8 33.3%
Residential Sample Stratum 3 ( All Other Measures ) 9 37.5%
Limited-Income Sample Stratum 1 ( Air Infiltration ) 0 0%
Limited-Income Sample Stratum 2 ( Insulation ) 0 0%
Limited-Income Sample Stratum 3 ( All Other Measures ) 4 19.0%
Nonresidential, Seven Largest Projects 1 14.3%
Nonresidential Sample Stratum 1 ( Pre-Rinse Sprayers ) 0 0%
Nonresidential Sample Stratum 2 ( All Other Measures ) 7 30.4%
TOTAL 29

Some of the key findings were:

L d

In the residential program, the strata with the largest percentage of doctatien
problems were, Stratum Replacement Windows (33.3% of projects), and Stratum/A8|
Other Measures (37.5% of projects).

In the limited-income program, Stratum 3All Other Measures (19.0% of projects), had
the most documentation problems.

In the nonresidential program, Stratum 2All Other Measures (30.4% of projects) had
the highest percentage of documentation error.

The most frequent type of documentation problem wasufficient documentation

to confirm information provided on the rebate fdffior prescriptive measures) or to
compute independent estimates of savings (for mesepiptive measures). This type of
problem accounted for 17 of the 29 projects witbwioentation problems.

The remaining documentation problems were:

» Documentation for the project contradicted inforimaton the rebate form or the
input data used to estimate savings (five projects)

* The measure was coded incorrectly in Avista’'s dadal{six projects).
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EXECUTIVE SUMMARY Page Il

* The measure did not qualify for a rebate undeetigtbility criteria for a
prescriptive program (one project).

The counts of documentation problems included entéiiole do not include a larger number of
cases in each sample stratum for which we requesteédeceived additional documentation
from Avista.

Primary reasons for the documentation problemshate Avista depended on several

Community Action Program (CAP) agencies for thi®imation; and when it implemented its
energy efficiency programs, Avista did not antitgotnat an independent verification would be
required and that such detailed documentation wbeldeeded. To address the above issues, we
offer some recommendations in tenclusions and Recommendations chapter for how Avista

can improve documentation.

ENGINEERING REVIEW AND ANALYSIS OF ENERGY SAVINGS

Our engineering review and analysis of Avista’sorépg energy savings found variances
between Avista’s savings estimates and our comipatatn all programs and most program
strata. Table ES.2 shows the mean differences beat#eista’s reported therm savings and our
computations for each study stratum. This tablevshooth the mean absolute difference and the
mean relative difference (i.e., the mean of thggateby-project differences expressed as a
percentage of our results).

Table ES.2: Variances Between Avista's Reported Sav  ings and Audit Results by Group

GROUP MEAN DIFFERENCE BETWEEN
AVISTA’'S REPORT AND AUDIT
RESULTS
THERMS PERCENT
Residential Sample Stratum 1 ( High-Efficiency Furnaces ) 0 0%
Residential Sample Stratum 2 ( Replacement Windows ) 3.5 8.4%
Residential Sample Stratum 3 ( All Other Measures ) 22.8 27.4%
Limited-Income Sample Stratum 1 ( Air Infiltration ) 15.6 20.1%
Limited-Income Sample Stratum 2 ( Insulation ) 29.1 17.6%
Limited-Income Sample Stratum 3 ( Other Measures ) 19.0 58.3%
Nonresidential, Seven Largest Projects 17,848.5 56.7%
Nonresidential Sample Stratum 1 (  Pre-Rinse Sprayers ) 0 0%
Nonresidential Sample Stratum 2 ( All Other Measures ) -44.2 -2.3%
00

research/into/action

VERIFICATION OF 2006 NATURAL GAS DSM ENERGY SAVINGS: WASHINGTON AND IDAHO PROGRAMS

E-379



Page IV EXECUTIVE SUMMARY

As Table ES.2 shows, we found that the variancesd®n Avista’s savings estimates and our
computations differed among the programs and arttegrogram strata. It should be noted,
however, that the 95% confidence interval aroumdntiean difference between Avista’s estimate
and our assessment encompassed zero differencwfbrsample strata, and for the combined
sample for each program. The following outlines fnglings from the engineering review and
analysis for each program (residential, limitedeime, and nonresidential).

Findings for the Residential Program

The engineering review of Avista’s residential pog consisted of a check against standard
engineering practices, comparing Avista’s repodeergy savings to other utility DSM program
offerings, and performing engineering calculatitmserify savings on a measure-by-measure
basis. The main findings regarding the resideptiagram were:

= For most of the prescriptive measures in the resiaial program, we arrived at per-
unit therm savings that were close to Avista-repoed values.Although there were
some variances, in most cases they were not sbagéa justify recommending a
different value from the one that Avista uses.

= For three of the prescriptive measures — high-effiency tankless, 40-gallon, and 50-
gallon water heaters — we recommend higher per-unieported savings than the
ones that Avista reported.

= The review of Strata 1 High-Efficiency Furnace) and 2 Replacement Windows)
found small differences between Avista’s reportedavings and our findings.

= The review of Stratum 3 @All Other Measures) found larger relative differences
between Avista’s reported savings and our findingddowever, the 95% confidence
interval for these differences nevertheless encesgzhzero difference.

= Examination of individual cases within Stratum 3 rezealed some systematic sources
of error. However, systematic effects did not account foyweuch of the difference
between Avista’s estimates and our calculations.

= \We are not currently able to account for much of tle variances between our
calculations and Avista’s regarding other measures Stratum 3, as well as some
differences observed in Stratum 2.

Findings for the Limited-Income Program

The engineering evaluation of Avista’s limited-imee program consisted of a customer-by-
customer analysis based on the inputs providelerCAP reports. Our chief findings were:
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EXECUTIVE SUMMARY Page V

= The review of Stratum 1 Air Infiltration) found a mean difference between the
audit-calculated therm savings and Avista’s reportd therm savings of 15.6 therms.
The 95% confidence interval for this difference dat encompass zero difference. The
main reason for the difference is the methods tsedlculate energy savings for air
infiltration measures. We were not provided with #igorithms the CAPs used and
therefore used our own methods.

= The review of Stratum 2 (nsulation) found a mean difference between the audit-
calculated therm savings and Avista’s reported samgs of 29.1 thermsThe 95%
confidence interval for these differences encomgzhgero difference. The main reason
for the difference is the methods used to calcidatrgy savings for insulation measures.
We were not provided with the algorithms used l&y@AP’s and therefore used our own
methods.

= The review of Stratum 3 @All Other Measures) found a mean difference between the
audit-calculated therm savings and Avista’s reportd savings of 19.5 thermsThe
95% confidence interval for these differences didlancompass zero difference. The
main reason for the difference is that the pretggsavings values Avista used for
furnaces were not consistent with their statedasfor some projects.

= The variances in the audit-calculated energy savirsgfor Strata 1 and 2 were not
large enough to cause concern.

= The variance in the audit-calculated energy saving®r Stratum 3 was significant
and should be evaluated further by Avista in ordetto resolve the errors.

Findings for the Nonresidential Program

The engineering review of Avista’s nonresidenti@gyam consisted of project-by-project
analyses based on the inputs and assumptions prbliidAvista, along with a check against
standard engineering practices and, in the capeeafinse sprayers, a comparison of Avista’s
reported energy savings to those of other utili§MDprogram offerings. The following
summarizes our findings for the nonresidential paots:

= The review of the seven largest projects resulted ienergy savings close to Avista’s
reported values in the case of four project€Energy savings calculated for two other
projects were significantly different than Avistagported savings and one project had
insufficient documentation for us calculate results

= \We accepted the prescriptive per-unit savings of Britherms for Stratum 1 (Pre-
Rinse Sprayers).

= The review of the measures in Stratum 24|l Other Measures), which comprised
HVAC, shell, rooftop service, and appliances, restédd in values that were close to

00

research/into/action

VERIFICATION OF 2006 NATURAL GAS DSM ENERGY SAVINGS: WASHINGTON AND IDAHO PROGRAMS

E-381



Page VI EXECUTIVE SUMMARY

Avista’s reported values, with the exception of theooftop service projects.The 95%
confidence interval around the differences thataumd encompassed zero difference.
We were unable to confirm Avista’s reported saviftggooftop service projects based
on the information provided.

RECOMMENDATIONS

This first year of the independent verification oua variety of opportunities for Avista to
improve recordkeeping and program procedures. dlf@rfing recommendations should reduce
documentation problems and increase the accuraeygiheering calculations and reporting for
future years.

Residential Program

= Increase the reported savings for high-efficiencyantinuous-flow (tankless) water
heaters from 11 therms to at least 28 therms.

= Increase the reported savings for high-efficiency@gallon water heaters from 11
therms to 16 therms.

= Increase the reported savings for high-efficiency@gallon water heaters from 8
therms to 11 therms.

= Request more detailed documentation from residentlacustomers and their
contractors submitting rebate requests.

= |nstitute stricter review of rebate applications toensure that the information on the
backup documentation is completely consistent witthat listed on the rebate forms.

= |nstitute an internal system for checking data enty accuracy to ensure that
incorrect measure types are not recorded in rebateecords.

= Review rules and procedures for assigning or calcating therms in the database to
ensure that they are consistent with engineering-t&blished rules and procedures.
Limited-Income Program

= Review the calculation methodologies used by all % to ensure that there is
consistency across the various agencies and thateegy savings are being calculated
correctly.

= Request that all necessary baseline information brecorded and maintained by the
agencies.
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Non-Residential Program

= Increase documentation of baseline and retrofit egpment, including model
numbers, efficiencies, and shell information.

= For pre-rinse sprayers, retain invoices for the puchase of the rebated units.

= Complete a separate evaluation of PECI'&irCare Plus program to determine the
accuracy of reported energy savings.

Verification

= Consider conducting further analysis of the 2006 da before adjusting Avista’s
savings reports based on the results of this audit.would be reasonable to have
Avista either correct the database behind the temd have those reports re-verified, or
to expand the audit sample on those strata fortwihie variances between Avista’s
reports and our estimates were the largest to gecwihigher level of confidence and
precision for the recommended adjustments.

= The sample requirements for High-efficiency furnace and Pre-Rinse sprayers for
2007 and 2008 can likely be reduced, given the fim#ys of the 2006 audit.
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1 INTRODUCTION

In February 2007, Avista Utilities (Avista) recedvapproval for a three-year natural gas
decoupling pilot, under which it must achieve dertgas Demand Side Management (DSM)
goals (i.e., energy savings, expressed in thermaider to be able to recover tracked margin.
The savings are achieved through a variety of esdidl, limited-income, and nonresidential
programs that Avista has undertaken. Avista mustywachievement of its DSM goals on an
annual basis by an independent third-party asseddoresach of the three years of the pilot.

Avista chose Research Into Action, Inc., to cauttbe verification. Together with its
subcontractor, Nexant, Inc., Research Into Actias jperformed an independent verification
audit for the calendar year 2006. The verificatias done through a combination of engineering
evaluations of the estimated impacts of actionslired in the programs, together with an audit
of the program documentation, to determine whebh&iot savings and costs were applied to
measures appropriately.

The audit was based on desk review of the papéntigh possible telephone contacts or in-
person visits of samples drawn separately for eggidl, limited-income, and nonresidential
customer categories. The purpose of the audit avdstermine whether or not Avista’s savings
estimates in each case are reasonable. Specifiaalget out to answer the following questions:

1. Were the input data that Avista used to calcula¢enh savings on a case-by-case basis
adequately supported by invoices and related doctatien?

2. Were Avista’s methods for estimating therm savifogthe various measures installed
justified from an engineering standpoint?

3. Assuming adequate estimation methods and input @at&@ Avista’s calculations of
savings on a case-by-case basis accurate?

This report describes: Avista’'s residential, lirddi@come, and nonresidential energy efficiency
incentive programs; the audit methods used; thdteesf the audit; and our recommendations to
Avista, based on the audit results.
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AVISTA UTILITIES ENERGY
2 EFFICIENCY PROGRAMS

Since 2006, Avista Utilities has implemented enexfficiency incentive programs with its
residential, limited-income, and nonresidentialtongers. The programs provide rebates for a
variety of energy efficiency measures carried ewtigtomers’ homes and businesses. For the
calendar year 2006, Avista’'s customer service @ealbbecorded completed installations of 4,212
residential measures, 593 limited-income residenteasures, and 651 nonresidential measures.
The details of how each program is implemented aamgng the three customer categories and,
to some degree, among measure types within cenigtomer categories.

RESIDENTIAL PROGRAM

The residential program provides rebates to resimearustomers for prescriptive energy
efficiency improvements for the following gas measu

= High-efficiency gas furnace

= High-efficiency gas boiler

= High-efficiency 40-gallon water heater

= High-efficiency 50-gallon water heater

= High-efficiency tankless water heater

= Ceiling/attic insulation

= Floor or wall insulation

= Duct insulation

= New east/west-, north-, or south-facing windows
= Replacement of east/west-, north-, or south-fasimglows
= Programmable thermostats

Avista supplied Research Into Action with a docuiisting the eligibility criteria and
assumptions used for computing savings for eatheodbove measures. These are shown in
Table 2.1.
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Table 2.1: Eligibility Criteria and Assumptions for

2. AVISTAUTILITIES ENERGY EFFICIENCY PROGRAMS

Computing Savings for Residential Measures

High-Efficiency Tankless
Water Heater

Minimum EF of .65

MEASURE ELIGIBILITY CRITERIA BASELINE / SAVINGS
ASSUMPTIONS
High-Efficiency Gas Furnace Minimum Annual Fuel Utilization Federal minimum 72 therms
Efficiency (AFUE) of 90% AFUE (78%)
High-Efficiency Gas Boiler Minimum AFUE of 85% Federal minimum 72 therms
(80%)

High-Efficiency 40-Gallon Minimum Efficiency Factor (EF) .59 t0 .62 11 therms
Water Heater of .62

High-Efficiency 50-Gallon Minimum EF of .60 .58 t0 .60 8 therms

Water Heater
(not specified) 11 therms

Ceiling/Attic Insulation

Existing insulation less than R-
22; a minimum increase of R-10;
installed only in areas that
separate conditioned from
unconditioned areas of the
residence

R15 to R25

.042 therms per

square foot per
R10 added

Floor or Wall Insulation

Existing insulation less than R-
11; minimum increase of R-10;
installed only in areas that
separate conditioned from
unconditioned areas of the
residence

R5 to R15

209 therms per
square foot per
R10 added

Duct Insulation

Minimum increase of R-10;
installed on heating ducts in
unconditioned areas

2.8 therms per
linear foot

New East/West-, North-, or
South-Facing Windows

Minimum U-factor of .35

U-factor .55 or
higher

.24 therms per
square foot of
window installed

Replacement East/West-,
North-, or South-Facing
Windows

minimum U-factor of .35

U-factor .55 or
higher

.83 therms per
square foot of
window installed

In the residential customer program, customers dieattly with contractors for installation of
measures. The customers record pertinent data #gimuoteasures on an Avidtame

Improvement Incentive Form (rebate form) and submit this form, together vimyoices and
other relevant documentation from the contractoAuista. If the installation meets Avista’s

eligibility criteria, Avista issues a rebate to thestomer.
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2. AVISTAUTILITIES ENERGY EFFICIENCY PROGRAMS Page 5

LIMITED-INCOME PROGRAM

The limited-income program provides rebates toteghiincome residential customers for energy
efficiency improvements for the following gas measu

= Air infiltration

— ENERGY STAR windows

— ENERGY STAR doors

= High-efficiency gas furnace

= High-efficiency 40-gallon water heater
= High-efficiency 50-gallon water heater
= High-efficiency tankless water heater
= Ceiling/attic insulation

= Floor or wall insulation

= Duct insulation

To qualify for an energy audit through the limitedome program, customers must attend a
workshop to learn about saving energy and are geaviow-cost/no-cost tips. After attending
the workshop, customers then receive an in-homesasgent and a Community Action Program
(CAP) agency determines cost-effective measurem$tallation, based on existing equipment,
the shell, and so forth.

One salient characteristic of the limited-incomegoam is that, while there are recommended or
suggested guidelines for the installation of measuhe analyses are performed and the
incentives are offered on a site-specific basisisTthe minimum required efficiencies that apply
to some measures in the residential program —asiglater heaters and furnaces (see above) —
do not necessarily apply in the limited-income pang.

The reasoning for this was that the assumptiorierdi for the residential and limited-income
programs. For the residential program, Avista agslithat customers receiving a rebate were
replacing a system on or near burnout and thatwviteeyd need to buy at least a code
replacement water heater.

For the limited income program, the assumption thas customers often would replace an
inefficient, but still functional, system beforerbout, so replacement with a new system would
provide a higher savings potential, even with adoefficiency level. Furthermore, Avista
assumed that many limited-income customers in natufed housing may not have the ability
to install a higher efficiency system in the avaléaspace.
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Page 6 2. AVISTAUTILITIES ENERGY EFFICIENCY PROGRAMS

A second salient characteristic of the limited-imeoprogram, which affects the verification
methodology, is that all measures in this prograend@rectly installed by CAP agencies.
Therefore, the customer neither completes a rdbatenor receives invoices or other supporting
documentation from the installer. Instead, CAPahsts record all input data (including pre-
existing conditions as relevant), either direatipisoftware installed on notebook computers
that they carry with them to the location of inktabn or onto paper forms. The software or
paper forms that are used vary among CAPs. Withesoimor exceptions, no independent hard-
copy documentation exists for any of the measuréisis group.

NONRESIDENTIAL PROGRAM

The nonresidential program provides rebates forggnefficiency improvements for the
following gas measures:

= Appliances

= Heating, ventilation, and air conditioning (HVAC)
= LEED certification

= Shell

= Pre-rinse sprayers

= Rooftop service

The procedures for implementing measures and aigimabates differ for pre-rinse sprayers,
rooftop services, and all other measures. For egdygplications involving pre-rinse sprayers and
rooftop service, Avista hires contractors who gthinstallation sites. In the case of pre-rinse
sprayers, the contractors install the measuresttjirén the case of rooftop service, the
contractors perform an audit. In both cases, cotdra record relevant data about the installation
(including pre-existing conditions) directly intofewvare installed on a notebook computer. Little
or no additional paper documentation is createdhfese measures.

For the rebate applications involving lighting, o, food service, and commercial HVYAC
variable frequency drive equipment, the customarpachase and install the measure and
submit a rebate form and invoices to Avista. Thegpam for the remaining measure types is site
specific, in which customers receive an analysimfAvista prior to ordering and installing
equipment, which estimates energy savings and pakt@mcentive. Avista enters into &mergy
Efficiency Agreement with each customer, which states that they carioebursed upon
completion of the project, based on project coststgpe of equipment installed. The customers
sign this agreement and either hire a contractorsiall the measure or install it themselves.
Upon completion of the project and receipt of irvas, Avista energy efficiency engineers post-
verify the installation. If the installation is veed and meets Avista’s eligibility criteria, Aues
issues a rebate.
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3 AUDIT METHODS

We used data sampling and analysis methods thabarmon and accepted in evaluation
research. The sampling methods, described in deghiiv, examined multiple strata within each
customer group. This was done to ensure that higitymon measures did not dominate the
overall sample. The data analysis, described iméxe section, combined an engineering review
of Avista’s therm-savings calculation methods,\aew of the documentation submitted with
each record in the samples to determine whethenput data that Avista used to calculate
therm savings were accurate, and a data reviewalo&e the accuracy of Avista’'s calculated
savings.

SAMPLING METHODOLOGY

The primary consideration that informed our sangphpproach was that each sample should
have sufficient statistical power to produce estesaf audit measurements with a precision of
5%, at a confidence of 95%, over the three-yearsmof the evaluation. Thus estimates of
measurements that are expressed as a proportperaantage of the sample (e.g., percentage of
the sample for which the input data recorded orrébate forms were confirmed by
accompanying documentation) should be accuratemptins-or-minus five percentage points.
Estimates of the degree of error in Avista’s caltioh of therm savings should be accurate
within £5% of the mean Avista-calculated therm sgsi

In addition to the above primary consideration, @pproach incorporated two additional
considerations. First, efforts should be made ¢tuohe the broadest possible range of measure
types in the sample. An initial review of the distition of measure types revealed that a few
measure types accounted for a large percentageadures taken, while several other measure
types each accounted for very low percentagesmilsirandom sample of such a population
would have been dominated by the high-frequencysoresa, and some low-frequency measures
might not even be sampled. We used a stratifiegpBaghapproach to prevent such an
occurrence. As described below, we separated giesi-frequency measure types into their
own strata so that they would not dominate theallyeampling. Even with stratification, it was
possible that some low-frequency measure typesdwoat be included, but excluding very low-
frequency measure types should have little impadhe results.

The second additional consideration was that tlepandence of observations within each
sample should be maximized; therefore, efforts khbe made to avoid common sources of
variance between any two observations that arshmared among all observations. We observed
that within the residential and limited-income cmiees, there were many instances of multiple
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Page 8 3. AUDIT METHODS

measures per customer. Therefore, as described balo sampling approach was designed to
prevent more than one measure for any single custinom appearing in any sample.

Based on the above considerations, the followinthodologies were implemented for each
customer type.

Residential Program

Avista provided Research Into Action with a date With 4,212 records, one for each of its
calendar year 2006 residential measures. The itlaghbwed the following information for each
measure:

= Customer ID

= Measure type (code and description)
= Entry date

= Customer rebate amount ($)

= Estimated kWh savings

= Estimated therm savings

The residential list was marked by a high degreepétition. That is, a large number of
customers had multiple measures (rebates). More@%o of customers had two or more
rebates, and nearly 30% had three or more. Iniaddihany customers had two or more cases of
the same type of measure. Ideally, each custonoelldhbe represented in the sample only once,
to avoid interdependency among the observationseter, for the sake of sample size
calculation, each type of measure should be cowrtgdonce for each customer. This prevents
over-sampling of measure types for which therenauttiple cases for some customers.

A frequency analysis of measure types showed & ldegree of variation in the number of cases
of the various measure types — that is, some messiere installed at many residences, while
others were installed at a few. The distributiompijects across measure types was similar,
regardless of whether or not multiple cases ohglsimeasure type for a given customer were
counted (see Figure 3.1 and Figure 3.2). The megtiént measure type wdggh-efficiency
furnaces, with approximately 30% of the cas&eplacement Windows (East/West Facing, North
Facing, andSouth Facing) together made up about 44% of the cases. Themgmganeasure

types made up about 26% of the cases.

Creating separate strata for the high-frequencysaoreaypes prevents them from dominating a
single, purely random sample. Therefore, basethemlbove findings, we identified three strata
from which to sampledigh-efficiency furnaces, Replacement Windows, andAll Other Measures.
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3. AUDIT METHODS Page 9

Figure 3.1: Frequency Count of Residential Program Codes: All Cases Counted
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Figure 3.2: Frequency Count of Residential Program Codes:
Excluding Multiple Cases of a Single Program Code f  or a Given Customer
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Page 10 3. AUDIT METHODS

Limited-Income Program

For the calendar year 2006, Avista provided Reselato Action with a data file containing 593
records of limited-income residential measures fisneustomer service database. The data file
showed the following data for each measure:

= Customer ID

= Measure type (code and description)
= Entry date

= Customer cost ($)

= Customer rebate amount ($)

= Estimated kWh savings

= Estimated therm savings

Initial review of this file identified eight recosdhat had been coded as a gas measure, but

reported O therm savings. Avista reported to usttiese records should have been coded as
Health & Human Safety and should not have appeared in the file for ithedd-income program.
By contrast, three records codedHesith & Human Safety also recorded therm savings; these
records were retained in the fileldsalth & Human Safety records with positive therm savings.

The limited-income list had characteristics simtlathe residential list: a large number of cases
with multiple measures per customer and a highgquial distribution of cases across measure
type. In this cas@iir Infiltration accounted for approximately 29% of the casesjlation

(Celling, Floor, andWall) accounted for about 49%; aAl Other Measures made up about

22%.

As with the residential category, the distributafrcases across program types was similar,
regardless of whether or not multiple cases ohglsiprogram type for a given customer were
counted (graphics not included). Following the oeaisg for the residential group, we identified
three strata from which to sampher Infiltration, Insulation, andAll Other Measures.

Nonresidential Program

For 2006, Avista’s customer service database recocdmpleted installations of 651
nonresidential measurégvista provided Research Into Action with a dala ¢ontaining 651

The original count was 652, but one of these was a prescriptive lighting record that had been erroneously
included and was later deleted per Avista.
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3. AUDIT METHODS Page 11

records — one for each of the 651 measures. Thefibkashowed the following information for
each measure:

= Application number

= Measure type

= Building type

= Estimated therm savings

= Date created

= Phase (completed for all measures)

= State (Washington or Idaho for all measures)

The size of reported savings (therms) was highgritpely skewed, with a small number of
measures representing extremely high reported gawirherefore, th8even Largest Measures
were singled out and evaluated as one stratumtagepafrom the random sample.

Among the remaining 644 measures, there were sependencies among measure type,
building type, and size of reported savings. A sfabulation of measure type and building type
showed a clear tendency fere-Rinse Sorayer to be associated wiffood Service (Table 3.1).

Table 3.1: Measure Type by Building Type

BUILDING TYPE MEASURE TYPE
APPLIANCE HVAC LEED PRE-RINSE | ROOFTOP SHELL Total
CERTIFICATION| SPRAYER SERVICE

Agricultural 0 4 0 0 0 4 8
Church 0 1 0 0 0 0 1
Food Service 4 8 0 245 15 3 275
Government 4 21 2 57 7 12 103
Health Care 0 1 0 8 1 0 10
Hospitality 1 13 0 16 3 8 41
Manufacturing 1 6 0 0 0 5 12
Office 2 42 0 4 12 34 94
Residential 0 1 0 0 0 4 5
Retall 4 19 0 8 45 19 95
TOTAL 16 116 2 338 83 89 644
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Pre-rinse sprayers accounted for a very large nupflietal measures and represented a fairly
narrow band of reported savings sizes (althougtetivas some variability). The other measure
types appeared to be distributed more-or-less aitpihcross the building types.

On the basis of this, we treatPoe-Rinse Sprayers (the most common measure type and highly
concentrated in food service, the most common mglt/pe) as a second stratum aidOther
Measures as a third stratum. The advantage of this is thpte-rinse sprayers were negparated
out from the other measures, then they would repites very large proportion of the entire
sample; treating them as a separate stratum alltveedther measure types to be relatively over-
sampled.

We treateddll Other Measures as a single stratum. Therefore, the data collecproach for
nonresidential customers consisted of one ceng$ulkeg8even Largest Measures) and two strata
that were randomly samplefre-Rinse Sprayers andAll Other Measures.

In addition, we found three cases in which the sappmication number was found on two
records; in all other cases, there was only onardeger application number. In all three cases,
the two records with the same application bothitadtical information (i.e., same measure
type, building type, estimated therm savings, antbgh), with one exception: the date that the
record was created was different by one day forsat@f duplicate application numbers. We
notified Avista of the duplications and requestael tecord files associated with those three
application numbers to determine, on a case-by{sasis, whether the two records with the
same application number represented separate reeasuwwvhether they were the same measure
recorded twice. None of the six records with dwgdkd application numbers was randomly
drawn for the survey.

Sample Size Determination

As indicated above, we calculated sample sizegetd precise estimates for the completed
three-year verification. Since the settlement agesd does not specify sample sizes, precision,
or confidence level, we have conservatively assuagiecision of 5% and a confidence interval
of 95% for the three-year sample. We determined#meple size for each year by dividing the
three-year sample size by three. This will redbeegrecision of the year-by-year estimates;
actual precision levels for the 2006 sample arergin theResults chapter.

As noted in the introduction to this report, thigld was designed to answer three research
guestions:

1. Were the input data that Avista used to calcula¢enh savings on a case-by-case basis
adequately supported by invoices and related doctatien?

2. Were Avista’s methods for estimating therm savifogthe various measures installed
justified from an engineering standpoint?
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3. AUDIT METHODS Page 13

3. Assuming adequate estimation methods and input @ata Avista’s calculations of
savings on a case-by-case basis accurate?

These questions required different kinds of dakee flrst question relates to thaper trail. We
addressed this question by calculating the pergerdérecords in each sample that were
adequately supported by external documentatiorth®wther hand, the second and third
guestions relate to Avista’s calculations of sasinye addressed the second question through an
engineering review of Avista’s methods. We addrédke third question by calculating our own
estimates of therm savings on a case-by-case &asisomparing those estimates with Avista’s
estimates. These different kinds of data requirddrdnt methods for determining the necessary
sample size.

Sample Size Determination for the Paper-Trail Audit

Calculating the sample size needed for the papératudit was relatively straightforward. The
main issue was estimating the likely percentageasés in which the input data would be
verified. For any sample size, the precision oéstimate of a percentage is greater the further
the percentage departs from 50% (because the stbaelaation of a percentage is least as the
percentage approaches 0 or 100). Thus, for anyfigaelevel of precision, the more the
percentage departs from 50%, the smaller the sasigdehat is needed. In the present case, we
assumed that Avista’s inputs would be adequatetyich@nted in at least 95% of the cases.

Sample Size Determination for the Check of Avista’s Savings Estimates

Calculating the sample size needed for the chedwisita’s calculations was more complicated.
Since the answer to this question is a mean (tlerdéference between Avista’s estimated
therm savings and our estimated savings), calagldltie necessary sample size required
estimating the standard deviation of that meann®sb was somewhat complicated in this case.
Although we can calculate the standard deviatioAws$ta’s estimates for any sample stratum,
we cannot know ahead of time the standard deviatidhe difference between Avista’s
estimates and the audit’s estimates.

To address this complication, we used two sepafgteoaches to estimating the standard
deviation of the difference between Avista’s estedasavings and the audit’s estimates within
each sample stratum. In the first approach, we asaddomization algorithm to compute a new
variable for each record. In each case, the vdltieeocreated variable varied randomly from
Avista’s estimated therm savings for that caseiwithe range of £15% of Avista’s estimate. For
each record, we calculated the difference betweast®s estimate of therm savings and the
created variable, and computed the standard dewiafithat difference for each sample stratum.
This yielded an estimate of the standard deviaticthe difference between Avista’s and the
audit's computations of therm savings, assumingAkéta’s estimates would generally be
within 15% of what the audit would find.
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Page 14 3. AUDIT METHODS

In the second approach, we estimated the stan@aidtthn of the difference between Avista’s
estimates and the audit’'s estimates as 10% ota&nel@rd deviation of the measure itself. This
was based on the assumption that any errors inasisomputations of therm savings would be
correlated with the size of the computation, bat the relative size of the errors would generally
be small.

Calculated Sample Sizes

These calculations are shown in Table 3.2 and TaBleThe sample sizes in Table 3.2 are total
sample sizes across the three-year period, notleamper year.

Table 3.2: Sample Sizes Over the Three-Year Period, Assuming 5% Precision

PROGRAM STRATUM ESTIMATED PAPER TRAIL |COMPUTATION | COMPUTATION
THREE-YEAR AUDIT AUDIT — AUDIT —
POPULATION METHOD 1 METHOD 2
Residential High-Efficiency 3,381 72 13 N/A*
Furnaces
Replacement 4,155 72 24 12
Windows
All Other Measures 2,784 71 32 28
Limited-Income Air Infiltration 429 64 31 36
Insulation 726 67 39 20
All Other Measures 369 61 43 28
Nonresidential Seven Largest 21 21 21 21
Programs
Pre-Rinse Sprayers 1,014 68 28 12
All Other Measures 918 68 31 30
All Programs All Strata 13,797 560 261 124

* There was no variability in Avista's estimates within this stratum. Since this method for computing sample size was based on
the standard deviation of Avista's estimate, it was not possible to determine the sample size for this stratum using this method.

The total sample sizes for each year are one-tifitkis and are shown in Table 3.3. These tables
show that the sample sizes needed to answer tbhadeesearch question were the largest.
Therefore, we used these sample sizes. They did¢cinprovide better precision for the

estimates of error in Avista’s therm saving compate than the sample sizes calculated
specifically for those estimates.
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Table 3.3: Sample Sizes for One Year, Based on 5% P recision Over Three Years
PROGRAM STRATUM ESTIMATED PAPER TRAIL |COMPUTATION | COMPUTATION
THREE-YEAR AUDIT AUDIT — AUDIT —
POPULATION METHOD 1 METHOD 2
Residential High-Efficiency 3,381 24 5 N/A*
Furnaces
Replacement 4,155 24 8 4
Windows
All Other Measures 2,784 24 11 10
Limited-Income Air Infiltration 429 22 11 12
Insulation 726 23 13 7
All Other Measures 369 21 15 10
Nonresidential Seven Largest 21 7 7 7
Programs
Pre-Rinse Sprayers 1,014 23 10 4
All Other Measures 918 23 11 10
All Programs All Strata 13,797 189 91 43

* There was no variability in Avista's estimates within this stratum. Since this method for computing sample size was based on
the standard deviation of Avista's estimate, it was not possible to determine the sample size for this stratum using this method.

Randomization

Within each customer type, we partitioned theitith the specified strata discussed above. Then

we created aBPSS data set for each stratum. Within each stratungneated a new variable
that was populated with a different random numbeefch record (using a uniform
distribution). We ordered each data set by theaandariable, which randomized the order of
the cases within that set. Then, within each dettange selected the firatcases, where was the
specified sample size for that stratum.

We had determined that if a given customer wass=lanore than once, the duplicate
selections of that customer would be replaced thighnexti records in that stratum. This
occurred three times.

VERIFICATION METHODOLOGY

The verification methodology for all three prograssred three common components:

1. Reviewing the paper documentation of the sampledscto verify that the input data
used to calculate the therms saved on a case-kyatathod were correct;
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Page 16 3. AUDIT METHODS

2. Performing an engineering review of the assumptibaswent into Avista’s calculations
of therm savings for the various measures; and

3. Independently calculating therm savings on a cgseabe basis, using either Avista’s
assumptions or other sets of assumptions restutting the engineering review.

Some differences existed among the programs armggrostrata in how measures were
installed. These differences resulted in variameceise nature of the input data sources and how
they were documented. The verification methodsifpdo each program (residential, limited-
income, and nonresidential) are described sepgifatebach program.

Residential Program

In the residential program, customers dealt diyesith contractors for installation of measures.
The customers recorded pertinent data about theuresaon an Avistelome Improvement
Incentive Form (rebate form) and submitted this form, togethehwivoices and other relevant
documentation from the contractor, to Avista. Aaigtrwarded electronic copies of rebate
forms, invoices, and other relevant documentatooriffe sample cases to Research Into Action.

Data Entry and Coding

For each sample stratum, we createde® workbook for recording details about the
documentation received from Avista. Each workbaukuded columns for recording, on a case-
by-case basis: the customer identification numii); (he measure that was installed; whether
or not the records, including an invoice, had beeeived; disposition codes; and notes
describing any exceptions. In addition, each wodkbiacluded columns for recording the input
data recorded for each case. Finally, each workhaokcolumns pre-coded with the Avista-
supplied per-unit savings values or algorithmsctdculating savings (as explained below) for
each case. (In the event that our engineeringwesiggested different per-unit values or
algorithms, we substituted these for those supfiiedvista.)

For each case, we reviewed all invoices and otbeumentation to confirm the information
listed on the rebate form for the measure in gaestor example, if the rebate form listed a 40-
gallon, high-efficiency gas water heater with afidincy Factor (EF) of .63, we checked to see
if the invoice and/or other documentation confirnadicbf that information. Based on the initial
review of the documents, we assignedrahal Disposition Code to each case. For the
residential strata, the possible codes were:

1 = Invoice or other documentation confirms rebate form

2 = Invoice does not provide sufficient information to confirm rebate form
3 = Invoice contradicts rebate form

4 = Measure was incorrectly coded in the Avista database
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3. AUDIT METHODS Page 17

5 = Does not qualify for a rebate

We assigned a code of “1” if the invoice or othecuimentation provided sufficient details to
compute therm savings based on Avista’s critercth@mfirmed the information provided on the
rebate form. For example, if the measure was aallorghigh-efficiency water heater and the
invoice or other material documented that measgavell as either the EF or the model number
(which could be used to determine the EF), anEthenet Avista’s eligibility standard, then we
assigned a code of “1”. Similarly, if the measumesva high-efficiency furnace and the invoice or
other materials documented that measure as wiiea&FUE% or model number, and the
AFUE% met Avista’s eligibility standard, then wesaged a code of “1”. Note that, even if the
invoice did not document the EF or AFUE%, if we evable to obtain this information based on
the model information, then we assigned a codd tflh the case of insulation, the measure,
area, and pre- and post- R-values were necessary.

For windows, it was necessary for the invoice toutnent the measure, as well as the area
covered. However, we found that the invoice typycdid not specify the direction that the
windows faced, or gave window size subtotals farows directions faced. Therefore, our
protocol was that if the invoice documented wind@nd it was possible to determine the total
area of the windows, and if the total area on étate form did not exceed the total area on the
invoice, then we assigned a code of “1”.

We assigned a code of “2” if the invoice and otin@terials did not provide sufficient input data
to confirm information on the rebate form. For exde if the invoice and other materials did not
document the input data recorded on the rebate, fmerassigned a code of “2”. Similarly, if the
invoice and supporting materials documented nelfenor the model for a water heater, or did
not document the model or AFUE% for a furnace, ssgned a code of “2”. In the case of
windows, we assigned a “2” if the area covered ma@silocumented. For insulation, we assigned
a “2” if the area, the existing R-value, or theafiR-value was not documented.

If the invoice and/or other materials showed ingatta that contradicted that shown on the rebate
form, we assigned a code of “3”. For the purpogéhis audit, we defined “contradiction” as a
difference of greater than 5% of that recordedhanrébate form in the direction that would

result in computation of fewer therms than recordedhat measure. For example, if the
measure in question was windows or insulation,taedsquare footage recorded on the rebate
form exceeded that recorded on the invoice or albeumentation by more than 5%, we then
assigned a disposition code of “3” (because thangawestimated from the rebate form exceeded
by more than 5% the amount that would be estimiated the value on the invoice).

If the invoice or other documentation showed a memether than what was recorded for that
case in the Avista database, we assigned a cddé. éfinally, we found a few cases in which

the EF of a water heater or AFUE% of a furnace maslocumented, but where we were able to
obtain this information from the manufacturer, amdgs found that the EF or AFUE% did not

00

research/into/action

VERIFICATION OF 2006 NATURAL GAS DSM ENERGY SAVINGS: WASHINGTON AND IDAHO PROGRAMS

E-401



Page 18 3. AUDIT METHODS

meet Avista’s eligibility standards, even thougtebate had been issued. In these cases, we
assigned a code of “5”.

Note that a code of “3”, “4”, or “5” did not necessy mean that there was not sufficient
documentation of input data, simply that those dadg not have been correctly reported.

If the Initial Disposition Code was other than “1”, we recorded an explanatioth@Notes
column of the workbook.

Data Clarification

If the information on the supporting documentatizas incomplete, we attempted to obtain the
missing information by contacting Avista and/or thanufacturer, supplier, or dealer of the
installed measure. For example, if the EF for sewheater was not documented, but the model
number was, we contacted the manufacturer, supplierealer to find out the EF for the listed
model. Using the information obtained through thaesetacts, we assigned-anal Disposition
Code to each case and updated the case notes.

Paper-Trail Analysis

Our paper-trail analysis consisted of computingpersent of cases in each residential stratum
with each final disposition code, along with 95%fidence intervals.

Engineering Review

The engineering review of Avista’s residential prog consisted of a check against standard
engineering practices, comparing Avista’s repodeergy savings to other utility DSM program
offerings, and performing engineering calculatitmserify savings on a measure-by-measure
basis. We used Avista’s assumptions and rebatéigaabns for each measure (e.g., window U-
value requirements, EF of water heaters) in théneeging review. We also evaluated them for
appropriateness, such as by comparing them tovaldes for Washington and Idaho.

The following outlines the review methods for easbasure in the program:

= High-Efficiency Furnace and Gas Boiler: The review included the use of ENERGY
STAR™s online calculatdrfor the regions in Avista’'s Washington and Idadwitory,
along with values used by other utility compani@ssimilar baseline and retrofit
requirements, adjusted for heating-degree-days.

See the ENERGY STAR® website: http://www.energystar.gov/ia/business/bulk_purchasing/bpsavings_calc/
CalculatorProgrammablethermostat.xls.
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= High-Efficiency Water Heater (40- and 50-gallon): The review included engineering
calculations using Avista’s Energy Factor (EF) dictions and a comparison with
other utility company reported values for similasbline and retrofit requirements.

= High-Efficiency Tankless Water Heater: The review included engineering calculations
using a baseline EF of 0.58 and a retrofit EF 80typical for tankless water heaters),
and a comparison with savings values reported lbgrattility companies and the
California Database for Energy Efficient Resour@SER).

= Ceiling/Attic/Floor/Wall/Duct Insulation Measures: The review included engineering
calculations based on thaodified heating-degree-day method, using Avista’s stated
baseline and retrofit assumptions. We also usetingedegree-days for Spokane,
Washington, and a seasonal equipment efficienaygaff 0.60 in the calculations.

= New Windows: The review of this measure included engineeraigutations based on a
decrease in air infiltration (using t2605 ASHRAE Fundamentals®* method for
infiltration reduction) and conduction (using ttmedified heating-degree-day method)
due to the installation of a new window. We useskliae and retrofit assumptions for U-
factors, as stated by Avista, in the analysis. We ased heating-degree-days for
Spokane, Washington, and a seasonal equipmeneafficrating of 0.60 in the review.

= Replacement Windows: The review of this measure included engineeraigutations
based on a decrease in air infiltration (using20@ ASHRAE Fundamentals method for
infiltration reduction) and conduction (using titmedified heating-degree-day method)
due to the installation of a replacement window. W8ed baseline and retrofit
assumptions for U-factors, as stated by Avistéhéanalysis. We also used heating-
degree-days for Spokane, Washington, and a seasguigiment efficiency rating of 0.60
in the calculations.

= Programmable Thermostats: The review included running ENERGY STAR online
calculator for programmable thermostats, usingnadlilable locations in Avista’s
Washington and Idaho service territory, and aveatie savings results across all
regions. We discounted the ENERGY STA§avings value to 25%, based on Energy
Information Administration (EIA) surveys, which m@ped that only 25% of installed
programmable thermostats are correctly progranfmed.

2005 ASHRAE Handbook Fundamentals, Section 27.21, “Residential Calculations Examples,” Equation 40.

A Look at Residential Energy Consumption in 1997, DOE/EIA-0632 (97), Energy Information
Administration.
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Analysis of Avista’s Savings Estimates

As a check of Avista’s therm savings estimatesusex the Avista-supplied per-unit savings
values or algorithms, as verified or modified by eagineering review, and the input data
recorded on the rebate form to compute therm savimgeach case.

Avista supplied the following prescriptive thernvises:
= High-Efficiency Gas Furnace & 90% AFUE): 72 therms
= High-Efficiency Water Heater, 50-Gallon & .60 EF): 8 therms
= High-Efficiency Water Heater, 40-Gallon & .62 EF): 11 therms
= High-Efficiency Water Heater, Tankless & .65 EF): 11 therms

= Ceiling/Attic Insulation (minimum R-10 increase):  .042 therms/square foot/R-10
added

= Wall/Floor Insulation (minimum R-10 increase): .209 therms/square foot/R-10
added

= Duct Insulation (R-10 increase): 2.8 therms per linear foot

= New Windows (U-factor at least .35): .42 therms per square foot

= Replacement Windows (U-factor at least .35): .83 therms per square foot

= Programmable Thermostat: 31 therms

For each case in each sample stratum, we compheeatifference between Avista’s estimate of
therm savings and ours. We excluded cases for vihecdocumentation did not provide
sufficient data to compute an estimate, as speciimve. However, we included cases with final
disposition codes of “3”, “4”, or “5” if we had siifient data to compute an estimate. The
reasoning was that these cases provide approprfatenation regarding Avista’s computations
of therm savings on a case-by-case basis. Noteg\ewthat they also are included in our paper-
trail analysis, which shows the percentage of castiisdocumentation problems.

Limited-Income Program

The limited-income program is non-prescriptivefls® analyses are performed and incentives
offered on a site-specific basis. As noted abovaR £directly install all measures in the limited-
income program and record all input data eithexdllly into software installed on notebook
computers that they carry with them to the locatbmstallation or onto paper forms. The
customer neither completes a rebate form nor resaiwoices or other supporting
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documentation from the installer, and little orindependent hard-copy documentation exists for
any of the measures in this sample.

Avista forwarded to Research Into Action electraropies of software screen captures or paper
forms from the CAP agencies. All such documentsveeled nvoice Form and showed

output data for the measure; in some cases, forens iwcluded that showed input data that went
into computing the output data.

Data Entry and Coding

As with the residential program, we created=aoel workbook to record details about the
documentation we received for each case in thédadnncome sample strata. Each workbook
included columns for recording, on a case-by-casgsbthe customer identification number
(ID); the measure that was installed; whether artin@ records had been received; disposition
codes; and notes describing any exceptions. Irtiaddeach workbook included columns for
recording the input data recorded for each casegdsas columns pre-coded with the Avista-
supplied per-unit values or algorithms for each snea

Based on the initial review of the documents, wsggeed arinitial Disposition Code to each

case. Disposition codes were defined so as to h&istent, to the degree possible, with the codes
for the residential program. However, because @fthy that measures were installed and
documented in the limited-income program, the didins of the first two codes are slightly
different from those for the residential progranorgbver, the residential disposition code “3” —
which indicates a data disagreement between tlaeadébrm and other documentation — does not
apply to the limited-income program, as typicaligite was no independent paper documentation
other than the rebate form in this program. Thues possible codes for the limited-income strata
were:

1 = Invoice form with detailed input data and no coding errors
2 = Input data were not detailed

4 = Measure was incorrectly coded in the Avista database

5 = Does not qualify for rebate

Our criteria for assigning a code of “1” were sianito those for the residential program, except
that there was no criterion of independently conifirg the information on the rebate form (since
there typically was no independent documentatimsjead, the criteria were that the invoice
form provide sufficient detail to compute thermis@g, based on Avista’s criteria, and to verify
that the measure qualified for a rebate. For examipilhe measure was a 40-gallon, high-
efficiency water heater, and the invoice form doeuntad that measure, as well as either the EF
or the model number (which could be used to detegrthe EF), and the EF met Avista’s
eligibility standard, then we assigned a code 6f Similarly, if the measure was a high-
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efficiency furnace, and the invoice documented theasure, as well as the AFUE% or model
number, and the AFUE% met Avista’s eligibility stiand, then we assigned a code of “1”. As
with the cases in the residential program, evéneifinvoice did not document the EF or
AFUE%, if we were able to obtain this informatioased on the model information, then we
assigned a code of “1”. For windows, it was neagsfeat the invoice to document the measure,
as well as the area covered. In the case of inenlahe measure, area, and pre- and post- R-
values were necessary.

Again, our criteria for assigning a code of “2” wesimilar to those for the residential program,
except for the reference to confirming the inforimaion the rebate form. Instead, the criteria
were that the invoice form did not provide inputadsufficient to compute therm savings or to
verify that the measure qualified for a rebate. &ample, if the invoice documented neither EF
nor the model for a water heater, or it did notudoent the model or AFUE% for a furnace, we
assigned a code of “2”. In the case of windowsas&gned a “2” if the area covered was not
documented. For insulation, we assigned a “2”efdhea, the existing R-value, or the final R-
value was not documented.

As indicated above, we did not assign a code otd3ny of the cases in the limited-income
program.

If the invoice form showed a measure other thantwiaes recorded for that case in the Avista
database, we assigned a code of “4”. Finally, fiemacases the invoice did not document the EF
of a water heater or AFUE% of a furnace, but weevadle to obtain this information from the
manufacturer, and thus found that the EF or AFUEdMdt meet Avista’s eligibility standards,
even though a rebate had been issued. We assigett @f “5” to these cases.

As with the residential program, a code of “4” &t tid not mean that there was not sufficient
documentation of input data, but only that thosa daay not have been correctly reported.
Data Clarification

If the Initial Disposition Code was other than “1”, we recorded an explanatioth@Notes
column of the workbook. For all such cases, weadetd Avista to attempt to obtain additional
information to clarify the cases’ disposition. Bagm the results of our efforts, we assigned a
Final Disposition Code to each case, using the same coding scheme #efmitial disposition.

Paper-Trail Analysis

Our paper-trail analysis consisted of computingpercent of cases in each limited-income
stratum with each final disposition code, alongwv@5% confidence intervals.
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Engineering Review

All of the projects in the limited-income prograneme custom projects. Therefore, our
engineering review of the limited-income programsisted of a check against standard
engineering practices. We used baseline and retadfies reported for each measure (e.g.,
window U-values, insulation R-values) in the engnirgg review.

The following outlines the review methods for easbasure in the program:

= Air Infiltration:  The review included calculating heating energyregs achieved by
heating less infiltrated outside air to the desirside air temperature. Air change rates
before and after infiltration reductions were usedapture the associated heating energy
savings. The assumptions and inputs used in tlcalaéibns were taken from customer
files provided by Avista or from standard enginegnmanuals’ practices.

= ENERGY STAR® Windows: The review of this measure included engineering
calculations based on a decrease in air infiltrafising the2005 ASHRAE
Fundamentals method for infiltration reduction) and conductiusing themodified
heating-degree-day method) due to the installation of ENERGY STA®indows.
Baseline and retrofit values for each customer weogided by Avista and used in the
analysis.

= ENERGY STAR® Doors: A review of the measure was not completed becaoseich
measure was selected in the sample.

= High-Efficiency Furnace: The review included the use of ENERGY STARonline
calculator for the regions in Avista’s Washingtardddaho territory, along with values
used by other utility companies for similar baseland retrofit requirements, adjusted for
heating-degree-days.

= High-Efficiency Water Heater (40- and 50-gallon): The review included engineering
calculations using Avista’s Energy Factor (EF) dictions and a comparison with
other utility company reported values for similasbline and retrofit requirements.

= High-Efficiency Tankless Water Heater: The review included engineering calculations
using a baseline EF of 0.58 and a retrofit EF 80({typical for tankless water heaters),
and a comparison with savings values reported lhgraitility companies and the
California DEER database.

= Ceiling/Attic/Floor/Wall/Duct Insulation Measures: The review included engineering
calculations based on the modified heating-degesentethod. Baseline and retrofit
values for each customer were provided by Avisthused in the analysis.
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= Health and Human Safety: These measures typically fell under one of thegaies
already provided and the methodology used to etalh& energy savings was the same
as provided for each measure type (e.g., airiafitin reduction).

Analysis of Avista’s Savings Estimates

For the limited-income sample, we calculated savimg a measure-by-measure basis using
either Avista’s assumptions and methods (if cordidnm our engineering review), or our own
proposed ones.

For each case, in each sample stratum, we comtheeatifference between Avista’'s estimate of
therm savings and ours. We excluded cases for viheeldocumentation did not provide

sufficient data to compute an estimate. Howeveringkided cases with final disposition codes

of “3” or “4” if we had sufficient data to compu# estimate. The reasoning was that these cases
provide appropriate information regarding Avisteésnputations of therm savings on a case-by-
case basis. Since we performed this analysis siagp8y/check of Avista’s computations, not to
provide alternative estimates of therm savingdugting these cases is proper. Note, however,
that they also are included in our paper-trail gsial which shows the percent of cases with
documentation problems.

Nonresidential Program

The majority of the projects in the nonresidenpi@gram involved non-prescriptive, custom
engineering projects. For these projects, Avistafeted the individual energy calculations
either in spreadsheet tools or through modelingramms. The only projects that were not custom
were those that involved installation of pre-rispeayers; these were prescriptive-rebate projects
with a set energy savings value per item.

For each custom engineering project, Avista forwdrdlectronic copies of the project evaluation
report, the agreement, invoices, and other reledaciimentation to Research Into Action.
Information for the pre-rinse sprayers consistedrdExcel spreadsheet, also supplied to
Research Into Action, that listed: number of sprayestalled; equipment manufacturer; location
of the sprayer; pre- and post-GPM data; water teatpee data; and additional notes as
necessary. Invoices for the purchase of the sprager not provided.

Data Entry and Coding

For each group, we createdBxcel workbook to record details about the documentation
received from Avista. Each workbook included colgnfior recording, on a case-by-case basis:
the customer identification number (ID); the meaghat was installed; whether or not records
had been received; disposition codes; and notesidigg) any exceptions.
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Based on the initial review of the documents, wsggeed arinitial Disposition Code to each
case. For the nonresidential strata, the possdaleswere:

1 = Documentation supports input data
2 = Insufficient documentation
3 = Documentation contradicts input data

We assigned a code of “1” if the documentation led sufficient detail to compute therm
savings based on Avista’s criteria and confirmeditifiormation provided in the evaluation
report. Sufficient documentation included data sa€imodeling inputs and/or outputs, baseline
assumptions, and spreadsheet tools that allowsnlexsaluate the project through our own use of
models or spreadsheet, and to confirm the energggsmvalue reported by Avista.

We assigned a code of “2” if the documentation led did not offer sufficient data to confirm
the energy savings reported by Avista. Sufficieattidncluded modeling inputs and/or outputs,
baseline assumptions, and spreadsheet tools vaedl us to evaluate the project through our
own use of models or spreadsheets, and to cortiienenergy savings value reported by Avista.

If the invoice and/or other materials showed ingatta that contradicted that shown in the
evaluation report, we assigned a code of “3”. Rergurposes of this audit, we defined
“contradiction” as a difference between the bagedind/or retrofit assumptions used by Avista in
the calculation of project energy savings and thissed in the evaluation report. Note that a
code of “3” did not necessarily mean that there m@ssufficient documentation of input data,
simply that those data may not have been corresplgrted.

If the Initial Disposition Code was other than “1”, we recorded an explanatioth@Notes
column of the workbook.

Data Clarification

If the information in the supporting documentatiwas incomplete, we attempted to obtain the
missing data by contacting Avista. For exampléhéf baseline assumptions used in the
spreadsheet calculation of a project were not dexiwe asked Avista for these assumptions.
Using the information obtained, we assignddéral Disposition Code to each case and updated
the case notes.

Paper-Trail Analysis

Our paper-trail analysis consisted of computinggbecent of cases in each nonresidential group
with each final disposition code, along with 95%ftdence intervals.
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Engineering Review

For the engineering review of the Avista nonresiidprograms, we carried out a project-by-
project analysis of the measures installed an@tieegy savings reported. As part of the
evaluation, we reviewed the engineering calculatiomodeling simulations, and assumptions
that Avista used for each project, along with ac&hegainst standard engineering practices, in
order to determine the accuracy of the methodosogsed to determine energy savings. We
performed separate engineering calculations andehmggdsimulations to verify accuracy if we
deemed it necessary. For our engineering evaluédrgore-rinse sprayers, we checked Avista’s
reported savings value for accuracy and appropeste

Analysis of Avista’s Savings Estimates

Nonresidential Stratum Bgven Largest Projects) and Stratum 34l Other Measures) are

custom projects, in which the calculated energynggvare based on the conditions of the
baseline and retrofit system. In the data anafgsithese groups, we recalculated the therm
savings for all cases, based on the results oéogineering analysis; in most cases, this did not
involve a “check” of Avista’s computation for thegpect. Stratum 2Rre-Rinse Sprayers)

involved a pre-negotiated energy savings valueupgr(sprayer) and, therefore, was the only
nonresidential group that involved a check of Ae/stassumed therm value and recorded data.
For this group, we used an Avista-supplied valug# therms per sprayer and the input data
(number of sprayers per location) recorded in Asstracking spreadsheet to compute therm
savings for each case. For each case, in all trat, we computed the difference between
Avista’s estimate of therm savings and ours.

We excluded cases for which the documentation digrovide sufficient data to compute an
estimate. However, we included cases with a firsdabition code of “3” if we had sufficient
data to compute an estimate. Note, however, tlegetbases also are included in our paper-trail
analysis, which shows the percent of cases withientation problems.
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RESULTS

We present the results separately for the resiefithited-income, and nonresidential
programs. For each program, the results for themeatation program are followed by those for
the engineering review and evaluation of Avistagisgs estimates. (The individual data for
each project are presented in Table A.1 througheTAl® in Appendix A.)

RESIDENTIAL PROGRAM
Documentation Review

Table 4.1 shows the summary final disposition datdhe residential sample. The table shows,
for each stratumHigh-efficiency furnaces, Replacement Windows, andAll Other Measures), as
well as for the combined sample, the number andgméage of cases with each of five
dispositions. The table also shows the 95% conéidentervals around the percentage of each
disposition for each stratum and for the combirede.

Table 4.1: Final Disposition of Sampled Residential Cases

DISPOSITION NUMBER OF PERCENT* CONFIDENCE
CASES INTERVAL

STRATUM 1: HIGH-EFFICIENCY FURNACES

1 = Documentation supports input data 24 100.0% n/a
2 = Insufficient documentation 0 0% n/a
3 = Documentation contradicts input data 0 0% n/a
4 = Measure was incorrectly coded 0 0% n/a
5 = Measure does not qualify for rebate 0 0% n/a
TOTAL 24 100.0%

STRATUM 2: REPLACEMENT WINDOWS

1 = Documentation supports input data 16 66.7% 47.81t0 85.5
2 = Insufficient documentation 4 16.7% 1.8t031.6

3 = Documentation contradicts input data 4 14.9% 1.8t031.6

4 = Measure was incorrectly coded 0 0% n/a

5 = Measure does not qualify for rebate 0 0% n/a
TOTAL 24 98.3%

Continued
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DISPOSITION NUMBER OF PERCENT* CONFIDENCE
CASES INTERVAL

STRATUM 3: ALL OTHER MEASURES

1 = Documentation supports input data 15 62.5% 43.1t081.9
2 = Insufficient documentation 3 12.5% 0to 25.7
3 = Documentation contradicts input data 1 4.2% 0to 12.2
4 = Measure was incorrectly coded 4 16.7% 1.8t031.6
5 = Measure does not qualify for rebate 1 4.2% 0to 12.2
TOTAL 24 100.1%

WEIGHTED TOTALS

1 = Documentation supports input data 55.1 76.5% 66.7 to 86.3
2 = Insufficient documentation 7.3 10.1% 3.1t0 17.0
3 = Documentation contradicts input data 5.6 7.8% 1.6to 14.0
4 = Measure was incorrectly coded 3.2 4.5% 0t09.3

5 = Measure does not qualify for rebate 0.8 1.1% 0to 3.6
TOTAL 72.0 100.0%

* Note: Percent totals do not always equal 100% due to rounding.

The confidence intervals around the percentagethé&second and third strata (particularly for
Documentation supports input data ) were somewhat large, indicating that these edémare not
highly precise. There are two reasons for thistFas indicated in th&udit Methods discussion,

the sample precision for this audit was applietheoentire three-year sample, not the year-to-
year samples; the smaller size of the year-to-gamples results in less precise estimates.
Second, the percentages of cases with well-docledemput data in these two strata were lower
than expected. As explained earlier, for a givana size, precision increases as the percentage
of the sample with a given characteristic approacher 100; conversely, the precision decreases
as the percentage approaches 50. Since the samggdenere calculated based on an assumed
high percentage of cases having well documenteadt tgta (which was, in fact, found for

Stratum 1), the lower percentages that were agtt@lihd in this audit have less precision.

Weighting Individual Stratum for Combined Results

The combined sample data are weighted to accoudifferences among the strata in the
percentage of the population sampled. The popuatidctratum 1 is 1,127; thus, Stratum 1 was
sampled at a ratio of 24:1,127 or 1:47.0. Similag population of Stratum 2 is 1,385, so that
stratum was sampled at a ratio of 1:57.7. The @tjoul of Stratum 3 is 928; it was sampled at a
ratio of 1:38.7. Since the various strata contedytroportionately different weights to the
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combined sample, we adjusted their contributiorthédaotals for each disposition based on their
different weights. For each disposition, the foranidr determining the weightedwas:

(((n2* wa) + (N2* Wp) + (N3* wa) ) /N ) * 72
where:

ni, Ny, andng = the number of cases with disposition 1 in Stram 1, 2,
and 3

w1, Wo, and ws = the weights of Stratum 1, 2, and 3 (47.0, 57.a@nd 38.7,
respectively),

N = the combined population for the three strata

Final Dispositions for the Combined Sample and by S tratum

Across all three strata, the input data were watiuthented for 55 of the 72 cases sampled.
When weights are applied to the individual strattado account for differences in sampling
ratios, the weighted percent of cases with wellutioented input is 76.5%. The 95% confidence
interval for this figure is about 67% to about 88%nversely, 17 cases (24.5%) had
documentation problems.

Even though the estimates from this one-year saargl@ot highly precise, comparing the strata
may reveal useful information about documentatimblems. As Table 4.1 shows, the
percentage of cases in which the input data onetbh@te form were well documented varies
among the sample strata. The highest percentagéow@sratum 1 idigh-efficiency furnaces),

with 24 of 24 (100.0%) of the cases well documen&tthtum 2 Replacement Windows) and
Stratum 3 All Other Measures) both had lower levels of well-documented casésofl24,

66.7%, and 15 of 24, 62.5%, respectively). Theed#hce between Stratum 2 and Stratum 3 is
well within the large confidence intervals; howewbe differences between Stratum 1 and both
2 and 3 lie outside the confidence intervals. Thnescan accept with confidence that the input
data were well documented for a higher percentagases in the first stratum than in the other
two.

Types of Documentation Problems

Table 4.2 shows details of the cases from the ttra¢a for which the final disposition was that
the input data were not well documented. The twstrfrequent problems were that the invoice
provided information that contradicted the rebatenfand that the invoice and/or other
documentation did not provide sufficient detaitteeck the input data on the rebate form; these
types of problems each occurred in 7 of 17 (41.@Pthe cases.
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Table 4.2: Residential Sample Cases with Documentat ion Problems
STRATUM | CASE ID MEASURE TYPE EXCEPTION

2 115 Replace South-Facing Windows | The invoice does not provide any detail on window
dimensions or size.

2 1214 Replace East/West-Facing The window size recorded on the rebate form

Windows exceeds that recorded on the invoice by more than
5%.
2 1787 Replace East/West-Facing The window size recorded on the rebate form
Windows exceeds that recorded on the invoice by more than
5%.

2 2118 Replace North-Facing Windows | The invoice does not provide any detail on window
dimensions or size.

2 2173 Replace East/West-Facing The window size recorded on the rebate form

Windows exceeds that recorded on the invoice by more than
5%.
2 2745 Replace East/West-Facing The invoice does not provide any detail on window
Windows dimensions or size.
2 2975 Replace East/West Facing The invoice does not provide any detail on window
Windows dimensions or size.
3 93 Insulation — Duct The rebate form counts insulation that was
documented as water pipe insulation, not duct
insulation, on the invoice.
3 110 High-Efficiency Water Heater Model number on rebate form is for 50-G, not 40-
/40-gallon G.

3 121 High-Efficiency Water Heater The invoice specifies tankless water heater.
/50-gallon

3 861 High-Efficiency Water Heater The Efficiency Factor does not meet minimum
/40-gallon standard for rebate.

3 1083 High-Efficiency Water Heater The invoice specifies tankless water heater.
/50-gallon

3 1269 New North-Facing Windows No invoice was provided. No other paper
documentation provides detail on window
dimensions or size.

3 1497 ENERGY STAR® Home The measure was electric, not gas.

3 2373 Replace East/West-Facing The window size recorded on the rebate form

Windows exceeds that recorded on the invoice by more than
5%.

3 3002 Insulation — Floor The invoice does not provide any detail on amount
of insulation installed.

3 3298 New South-Facing Windows No invoice was provided. Letter provided by

contractor did not provide detail on window
dimensions or size.
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In four of the seven cases in which the invoicetiaticted the rebate form (IDs 1214, 1787,
2173, and 2373), the size of installed windows show the rebate form exceeded that
documented on the invoice by more than 5% (actiff@rences ranged from 6% to 30%). In one
case (ID 93), the number of linear feet of insolatiecorded on the rebate form greatly exceeded
that which the invoice documented (220 vs. 120dirfeet). In two cases (IDs 121 and 1083), the
Avista database recorded installation of a higiciefficy 50-gallon water heater, while the
invoice documented installation of a tankless whesater. Contact with Avista revealed that the
same database code and measure description weréousegh-efficiency 50-gallon and

tankless water heaters, as Avista had evaluatddasgproviding savings of 11 therms. However,
the Avista database actually recorded differentnth&avings for 50-gallon and tankless water
heaters.

In four of the seven cases with insufficiently dethdocumentation (IDs 115, 2118, 2745, and
2975), the invoice did not specify size or dimensiof installed windows. In one case (ID

3002), the invoice did not specify the amount stilation installed. No invoice was provided in
two cases (IDs 1269 and 3298). Contact with Avieteealed that in both of these cases, the
contractor did not provide the customer with aroige. In one case, the contractor provided a
letter stating that the windows were upgraded eédhilgher efficiency level; however, this letter
did not detail the window dimensions or size. la tdther case, an Avista staff member contacted
the vendor to verify the installation informatidonyt no written documentation was provided.

Of the remaining three cases with documentatioblpros, one (ID 861) was an installation of a
water heater that did not meet the criteria fors#&/s rebate program. In one case (ID 110), the
invoice did not specify the model, size, or Effittg Factor of the installed water heater.
Subsequent contact with the manufacturer reveaksdhe model number listed on the rebate
form was for a 50-gallon heater, whereas the sited on the rebate form was 40-gallon.

Finally, one case (ID 1497) was an ENERGY STPAfome for which all therm savings were for
electric measures, not gas measures; this casmistkenly included in the list of gas measures
from which the sample was drawn.

Engineering Review

The engineering review of Avista’s residential pwog consisted of a check against standard
engineering practices, comparing Avista’s repodeergy savings to other utility DSM program
offerings, and performing engineering calculatitmserify savings on a measure-by-measure
basis.

Table 4.3 summarizes the results of our engineevaduation for the residential program. As
this table shows, our engineering evaluation oftmusasures produced per-unit estimates that
were slightly at variance with Avista’s, but notreoich as to warrant replacing Avista’s per-unit
estimates with our own. The only exceptions werenfgh-efficiency water heaters. For
continuous-flow (tankless) water heaters, our eatadn produced a per-unit estimate of at least
28 therms, the value that is currently being regmblly the California DEER database; for 40-
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and 50-gallon water heaters, our evaluation pradlpes-unit estimates of 16 and 11 therms,

respectively, based on engineering calculationsguigie baseline and retrofit qualifications listed

by Avista, with some assumptions about usage anerwansumption.

Table 4.3: Summary of Engineering Evaluation for Re

sidential Program

MEASURE UNITS SAVINGS SAVINGS AUDIT RECOMMENDED
AVISTA RECORDED VERIFIED SAVINGS
REPORTED IN AVISTA SAVINGS
AS PROGRAM DATABASE
STANDARDS

High-Efficiency per measure 71.6 71.6 68.9 71.6
Natural Gas Boiler

High-Efficiency per measure 71.6 71.6 68.9 71.6
Natural Gas Furnace

High-Efficiency per measure 11 11 16 16
Natural Gas Water
Heater (40-Gallon)

High-Efficiency per measure 8 8 11 11
Natural Gas Water
Heater (50-Gallon)

High-Efficiency per measure 11 11 28 28
Natural Gas Water
Heater (Tankless)

Ceiling/Attic per sq ft 0.042 0.042 0.041 0.042
Insulation

Floor Insulation per sq ft 0.209 0.209 0.205 0.209

Wall Insulation per sq ft 0.209 0.209 0.205 0.209

New East/West-Facing per sq ft 0.42 0.42 0.51 0.42
Windows

New North-Facing per sq ft 0.42 0.42 0.51 0.42
Windows

New South-Facing per sq ft 0.42 0.42 0.51 0.42
Windows

Replace East/West- per sq ft 0.83 0.83 0.89 0.83
Facing Windows

Replace North-Facing per sq ft 0.83 0.83 0.89 0.83
Windows

Replace South-Facing per sq ft 0.83 0.83 0.89 0.83
Windows

Duct Insulation per linear ft 2.8 2.8 2.79 2.8

Programmable per measure 31 31 33.43 31
Thermostat W/AC
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Analysis of Avista’s Savings Estimates

As described above, for each case in the residesatiaple, we estimated therm savings using the
input data that were provided in the case recandsesther Avista’s verified per-unit values or
others (if our engineering review indicated thadteos should be used). We verified Avista’s
methods for all of the measures except for tanklegsr heaters, for which we propose a savings
of 28 rather than 11. Therefore, we used 28 théommnkless water heaters in our analysis of
Avista’s savings estimates.

For each case, we subtracted our estimates frostasiestimates to yielddifference score for
that case. The purpose of computing a differenoeeseas to remove any variance associated
with differences among measure types from the coisgraof our estimates with Avista’s
estimates. This was particularly important in thiect sample stratum, which includes cases
representing a variety of measure types.

In addition to computing a simple difference sdoreeach case, we also computed the absolute
value of the difference score. The reason is tlifgrdnce score for any case may be positive or
negative (i.e., Avista’s estimate may be greaten tburs or less than ours). In the summary
statistics, the positive and negative differencay to some degree cancel each other out and
make the overall difference appear smaller th@n ifherefore, we report the summary data for
both the difference scores and the absolute valiiee difference scores.

Table 4.4 summarizes the results for the differesooees. For each stratum, it shows the mean
difference between Avista’s reported savings arrccomputed savings, the 95% confidence
interval associated with that difference, the défece expressed as a percentage of our estimate
(labeledMean Difference Percent), and the minimum and maximum difference scoresdo

within that stratum. It also shows these datalierabsolute value of the difference between
Avista’s estimate and our computation.

Finally, we computed summary statistics for the borad sample. We computed the mean,
confidence interval, and difference percent usiegghts reflecting the sampling ratio of each
stratum, using an approach similar to what we uséde analysis of documentation adequacy.
The minimum and maximum values for the combinedarare simply the minimum and
maximum values found across all strata.

Note that Table 4.4 includes two additional sedi@ratum 3 (modified) andCombined
(modified). We explain these, below, in the discussion cdit8tn 3 results.
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Table 4.4: Comparison of Avista's Reported Resident

Computations

4. RESULTS

ial Therm Savings with the Audit’s

STRATUM MEAN DIFFERENCE 95% DIFFERENCE SCORE
CONFIDENCE
VALUE PERCENT INTERVAL MINIMUM MAXIMUM
STRATUM 1: HIGH-EFFICIENCY FURNACES
Avista Reported Savings 0.0 0.0% 0.0t0 0.0 0.0 0.0
Minus Computed Savings
Absolute Value of Reported 0.0 0.0% 0.0% to 0.0 0.0 0.0
Minus Computed Savings
STRATUM 2: REPLACEMENT WINDOWS
Avista Reported Savings 3.5 8.4% -22t014.1 -1.0 58.0
Minus Computed Savings
Absolute Value of Reported 3.1 6.9% 0t0 8.8 0.0 58.0
Minus Computed Savings
STRATUM 3: ALL OTHER MEASURES
Avista Reported Savings -47.2 -32.1% -93.7 t0 -0.7 -298.6 280.0
Minus Computed Savings
Absolute Value of Reported 75.2 73.3% 36.9t0113.6 0.0 298.6
Minus Computed Savings
COMBINED SAMPLE
Avista Reported Savings -12.0 -5.6% -24.4t0 0.5 -298.6 280.0
Minus Computed Savings
Absolute Value of Reported 22.8 23.9% 12.5t0 33.1 0.0 298.6
Minus Computed Savings
STRATUM 3 (MODIFIED)
Avista Reported Savings 24.1 29.4% -9.1t0 57.3 -3.0 280.0
Minus Computed Savings
Absolute Value of Reported 24.9 24.2% 0 to 58.0 0.0 280.0
Minus Computed Savings
COMBINED (MODIFIED)
Avista Reported Savings 8.2 11.7% -0.8t0 17.2 -3.0 280.0
Minus Computed Savings
Absolute Value of Reported 8.2 9.7% 0to 17.2 0.0 280.0
Minus Computed Savings
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Stratum 1: High-Efficiency Furnaces

As Table 4.4 shows, we found no differences betveegrestimates and Avista’s for Stratum 1.
This is not surprising. This stratum was compogssadedy of high-efficiency furnaces; Avista
reported a savings of 72 therms for each casadrsttatum, and our engineering evaluation
supported this claim.

Stratum 2: Replacement Windows

For Stratum 2Replacement Windows), we found some differences between our computstio
and Avista’s reported savings. The mean differewress all cases was 3.5, indicating that
Avista’s reported savings were, on the averageth&sns higher than our computations. This
represented a difference percent rate of 8.4%:ishassuming that the audit’s figures are
correct, Avista over-reported therm savings byarage of just over 8% for this stratum.
Across the stratum, the actual difference scorgadirirom -1 (i.e., Avista underestimated
savings by 1 therm for at least one case) to 5@héi.e., Avista overestimated savings by 58
therms).

The figures for the absolute values of the diffeeeacores do not differ much from those for the
regular difference scores. This suggests that #genty of the differences were in the positive
direction, as the range of difference scores disws. In fact, inspection of the individual

records in this stratum shows that, by far, theomitg] of the difference between Avista’s

estimate and our calculation is due to one cabe €dse by which Avista over-estimated savings
by 58 therms. This case was an installation of\wast-facing replacement windows. The rebate
form listed a total of 40.46, which calculates tbtBerms according to the information that
Avista supplied (40.46 x .83 = 34). However, thasha database reported 92 therms for this
case. For five other cases in this stratum, Awsiderestimated savings by 1 therm. In all other
cases, Avista’s estimate matched ours.

Stratum 3: All Other Measures

Finally, we initially found considerable differerecbetween our estimates and Avista’s for
Stratum 3 All Other Measures). The mean difference score was -47.2 thermsesepting a

mean level of underestimation of about 32%. Diffieescores varied from -298.6 to 280.0. The
absolute value figures show a mean difference ¢ #terms, for a relative difference of about
73%.

Examination of the individual records revealed sammesistent patterns across measure types.
The greatest degree of difference was for insulati@asures. For the majority of the differences
in this group, Avista’s estimate was well below camputation. In telephone discussions with
Avista staff, we determined that this was becaugsta had conservatively estimated therm
savings by using a different algorithm than the thva they had reported.
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As indicated above, Avista reported that their athom for estimating therm savings for
insulation was .042 therms per square foot per Redd for attics/ceilings and .209 therms per
square foot per R-10 added for walls and floorsusTincreasing insulation in an attic from R-19
to R-38 over an area of 1,000 square feet shosldtra a savings estimate of .042 x 1000 x 1.9
(i.e., 1.9 increases of R-10), or 79.8 therms. Thike algorithm that we used for our estimates.
However, we found that Avista’s estimated thermirsgs/ for attics/ceilings were consistently
equal to .042 per square foot, without referenddécamount added. Similarly, Avista’s
estimates for walls and floors also ignored mudtpdf R-10 added. (Avista’s program required a
minimum increase of R-10, and our document reviemfioned that all cases met this
requirement.)

When we used the modified algorithms, the diffeecbetween Avista’s estimate and ours
disappeared for all cases of attic/ceiling and Mladir insulation. The effect that this had across
the stratum can be seen in the section of Tabléhétds labeled®ratum 3 (modified). This

section shows the summary data for Stratum 3, thghmodified algorithms for insulation used
instead of the reported ones. The mean differecmedalls to 24.1; the mean absolute value of
the difference scores decreased to 24.9. Theveldiiferences also fell by large amounts.

However, some differences remained for other measiNotably, in one case of duct insulation
(the only case in the sample and the only one tegdor the residential program in 2006),
Avista estimated savings of 616 therms, compardia eir computation of 336. We found that
the difference was the result of the customer’sritey more duct insulation than was actually
installed. The rebate form for this customer reedréd20 linear feet of duct insulation. However,
the invoice documented only 120 linear feet of dastilation, plus an additional 100 linear feet
of water pipe insulation. Since water pipe insolatis not part of Avista’s residential program,
this should not have been claimed.

Combined Sample

The results across the three strata, weightedcmuat for differences in the sampling ratio
among the strata, showed a mean difference of -iflizating a mean savings underestimation
of just under 6%. When absolute values are corsifjéne mean difference is 22.8, representing
a mean relative difference of about 24%. Howevéemthe modified insulation calculation is
used, ignoring the amount of added insulation (akmvincrease of R-10), the weighted mean
difference score falls to 8.2 therms (about 12% estemation), with a mean absolute value
difference of 8.2 therms (about a 10% relativeatdhce).

LIMITED-INCOME PROGRAM
Documentation Review

Table 4.5 shows summary final disposition datatierlimited-income sample. This table shows
for each stratumi(r Infiltration, Insulation, andAll Other Measures), as well as for the
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combined sample: the number and percentage of agb<95% confidence intervals) with each
of the four dispositions. The table also shows Wed data for the combined sample, calculated

with the same method as used for the residentigrpm (see above).

Page 37

Table 4.5: Final Disposition of Sampled Limited-Inc  ome Cases
DISPOSITION NUMBER OF PERCENT CONFIDENCE
CASES INTERVAL
STRATUM 1: AIR INFILTRATION
1 = Invoice form with detailed input data / no codi  ng 22 100.0% n/a
errors
2 = Input data were not detailed 0 0% n/a
4 = Measure was incorrectly coded in Avista databas e 0 0% n/a
5 = Does not qualify for rebate 0 0% n/a
TOTAL 24 100.0%
STRATUM 2: INSULATION
1 = Invoice form with detailed input data / no codi  ng 23 100.0% n/a
errors
2 = Input data were not detailed 0 0% n/a
4 = Measure was incorrectly coded in Avista databas e 0 0% n/a
5 = Does not qualify for rebate 0 0% n/a
TOTAL 23 100.0%
STRATUM 3: ALL OTHER MEASURES
1 = Invoice form with detailed input data / no codi  ng 17 81.0% 64.2t0 97.7
errors
2 = Input data were not detailed 2 9.5% 0to22.1
4 = Measure was incorrectly coded in Avista databas e 2 9.5% Oto 221
5 = Does not qualify for rebate 0 0% n/a
TOTAL 21 100.0%
Continued
WEIGHTED TOTALS
1 = Invoice form with detailed input data/ no codi  ng 63.0 95.4% 90.3 to 100
errors
2 = Input data were not detailed 15 2.3% 0to5.9
4 = Measure was incorrectly coded in Avista databas e 15 2.3% 0to 5.9
5 = Does not qualify for rebate 0.0 0% n/a
TOTAL 66.0 100.0%

00

research/into/action

VERIFICATION OF 2006 NATURAL GAS DSM ENERGY SAVINGS: WASHINGTON AND IDAHO PROGRAMS

E-421




Page 38 4. RESULTS

For the limited-income sample, 62 of 66 cases lediléd input data. This represents a weighted
percentage of 95.4% of the cases, with a 95% cende interval of about 90% to 100%.

In contrast to the residential data, the percecbsés with good documentation was high (100%)
for the first two of the three strata. Stratum 8 hasomewhat lower percentage of well-
documented cases (81.0%), with a confidence intefvabout 64% to 98%.

Across all three strata, four cases had documentatioblems. Information on these cases is
shown in Table 4.6. For two of the four casesdbeumentation did not provide sufficient
detail. For both of these (IDs 319 and 399), thestavdatabase recorded therm savings for
Health & Human Safety measures. However, the invoice forms did not glewetail on the
measures taken and they indicated that there veetigenm savings. We were not able to obtain
sufficient details to evaluate either the meastaksn or the reported savings.

Table 4.6: Limited-Income Sample Cases with Documen  tation Problems

STRATUM | CASE ID MEASURE TYPE EXCEPTION

3 319 Health & Human Safety The Avista database recorded 3 therms for Health
& Human Safety measures for this case. We
received only invoice form screen captures with
output data, and no input data. The form indicates
that Health & Safety was “N/A”, with 0 therms, but
a cost of $154.67.

3 399 Health & Human Safety The Avista database recorded 2 therms for Health
& Human Safety measures for this case. The
invoice form documents Health & Safety expenses,
but does not document the measures installed and
indicates 0 therm savings.

3 236 High-Efficiency 50-Gallon Water | The invoice documents a 40-gallon water heater,
Heater not a 50-gallon heater.
3 272 High-Efficiency Furnace The invoice documents electric to gas conversion,

not a high-efficiency gas furnace.

For two of the four cases, the documentation cdittad the measure code and description that
the Avista database recorded for those cases.drase (ID 236), the Avista database recorded a
50-gallon high-efficiency water heater, but theaiwe form documented a 40-gallon water

heater. In the other case, the database recordigth-&fficiency furnace, but the invoice
documented an electric-to-gas conversion (ID 272).

Analysis of Avista’s Savings Estimates

The engineering evaluation for all measures ofith#ed-income program included a project-
by-project analysis based on the inputs providethbyCAPs. For each case for which we were

00

research/into/action

VERIFICATION OF 2006 NATURAL GAS DSM ENERGY SAVINGS: WASHINGTON AND IDAHO PROGRAMS

E-422



4. RESULTS Page 39

able to calculate energy savings, we computdifference score, as well as the absolute value of
the difference score.

Table 4.7 summarizes the results for the differesooges — and difference score absolute values
— for each stratum of the limited-income samplefdghe residential sample, it shows the mean
difference score with its 95% confidence intertaé mean difference percentage, and the range
of difference scores found within each stratumyeab as for the combined sample.

Table 4.7: Comparison of Avista’s Reported Limited-  Income Therm Savings with the Audit’s
Computations

STRATUM MEAN DIFFERENCE 95% DIFFERENCE SCORE
CONFIDENCE
VALUE PERCENT INTERVAL MINIMUM MAXIMUM

STRATUM 1: AIR INFILTRATION

Avista Reported Savings 15.6 20.1% 7.3t023.8 -10.0 69.9
Minus Computed Savings

Absolute Value of Reported 16.8 21.7% 9.0 to 24.6 0.4 69.9
Minus Computed Savings

STRATUM 2: INSULATION

Avista Reported Savings 29.1 17.6% -19.5t0 77.7 -89.4 266.7
Minus Computed Savings

Absolute Value of Reported 86.6 52.2% 51.9t0121.2 0.8 266.7
Minus Computed Savings

STRATUM 3: ALL OTHER MEASURES

Avista Reported Savings 19.5 60.7% 3.0t0 36.0 -35.7 108.4
Minus Computed Savings

Absolute Value of Reported 23.7 73.7% 8.51038.9 0.0 108.4
Minus Computed Savings

Continued
COMBINED SAMPLE

Avista Reported Savings 225 29.9% -1.2t046.3 -89.4 266.7
Minus Computed Savings

Absolute Value of Reported 49.8 50.5% 32.9t0 66.7 0.0 266.7
Minus Computed Savings

Stratum 1: Air Infiltration

The differences between Avista’s estimated thewimga and our computations were less for
Stratum 1 Air Infiltration) and Stratum 3All Other Measures) than for Stratum 2 Kisulation).
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However, the confidence intervals around all tresimates are rather wide, so it cannot be
concluded with confidence that this is the cadeiirall non-sampled cases as well.

The mean difference score for Stratum 1 was 1®61bk, representing a mean over-estimation
of about 20%. The 95% confidence interval arourdntiean difference was about 7 to 24. We

found similar results when we examined the absolabee of the difference score, with a mean
of 16.8 therms and difference percent of about ZP8€.95% confidence interval for the mean

absolute value of the difference was 9 to about 25.

Stratum 2: Insulation

Within the limited-income sample, we found the gestimean differences between our estimates
and Avista’s in Stratum Arfsulation). The mean difference score was 29.1, indicatingean
over-estimation of about 18%. The absolute valgerés show a mean difference of 51.9 therms,
for a mean difference percent of about 52%.

The difference scores for this stratum showed amtarger range (-89.4 to 266.7) than was
observed in the other strata. This suggests thalplity of both systematic over- and under-
estimation. Examination of the individual recorti®wed that Avista’s estimates of therms saved
through wall and floor insulation were consistembhywer than the results that the audit achieved
using the provided input values, while Avista'siresites for ceiling/attic insulation were higher
than the audit’'s. The mean difference score fot arad floor insulation was -38 (i.e., Avista’s
estimates were, on average, 38 therms lower tlfeautit’'s computations), with values ranging
from -83 to 32. On the other hand, the mean diffegescore for ceiling/attic insulation was 102
(i.e., Avista’'s estimates averaged 102 therms hitjten the audit’s), with a range of -89 to 267.

Stratum 3: All Other Measures

The mean difference score between Avista’s estisrate our own in the third limited-income
stratum All Other Measures) was 19.5, and the mean absolute value of therdifte score was
23.7. Although these values were lower than theesponding values in Stratum 2, the mean
difference percent was about 61% for the reguliderdince scores and 74% for the absolute
value scores. Thus, the relative difference peretitis stratum was above that found in the
second stratum.

Examination of the individual records revealed s@ystematic sources of error. In two cases, a
high-efficiency furnace was installed and the sgsiwere recorded as 150 therms, rather than
72, as per Avista’s program documentation. Disausgiith Avista revealed that the probable
reason that 150 therms had been claimed for theserojects was because the furnaces were
replaced prior to burnout, so greater savings wiaiened. However, we were not able to verify
the state of the existing furnaces, so we couldnmuspendently verify savings of 150 therms.
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NONRESIDENTIAL PROGRAM
Documentation Review

Table 4.8 shows summary final disposition datatierthree nonresidential groups. Recall that,
for the nonresidential program, we performed a ggmvaluation of th8even Largest Projects

and a stratified random sample of the remainingepts. The two strata werBre-Rinse

Sorayers andAll Other Measures. This table shows, for each group, the numbermandentage

of cases (with 95% confidence intervals) with eatthree dispositions, and weighted data for
the combined sample (excluding the seven largegtqs), calculated with the same method as
for the residential program (see above).

Table 4.8: Final Disposition of Sampled Nonresident  ial Cases

DISPOSITION NUMBER OF PERCENT CONFIDENCE
CASES INTERVAL
SEVEN LARGEST PROJECTS
1 = Documentation supports input data 6 85.7% 59.8 to 100
2 = Insufficient documentation 1 14.3% 0to 40.2
3 = Documentation contradicts input data 0 0.0% n/a
TOTAL 7 100.0%
Continued
STRATUM 1: PRE-RINSE SPRAYERS
1 = Documentation supports input data 23 100.0% n/a
2 = Insufficient documentation 0 0% n/a
3 = Documentation contradicts input data 0 0% n/a
TOTAL 23 100.0%
STRATUM 2: ALL OTHER MEASURES
1 = Documentation supports input data 16 69.6% 50.8 to 88.4
2 = Insufficient documentation 7 30.4% 11.6 to 49.2
3 = Documentation contradicts input data 0 0.0% n/a
TOTAL 23 100.0%
WEIGHTED TOTALS

1 = Documentation supports input data 39.3 85.5% 75.4t0 95.7
2 = Insufficient documentation 6.7 14.5% 4.31t024.6
3 = Documentation contradicts input data 0.0 0% n/a
TOTAL 46.0 100.0%
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The table shows that we were able to obtain detaiteeumentation, sufficient to calculate an
independent estimate of savings, for six of theesdargest projects (85.7%). For four of these
projects (ID 20933, 21310, 21314, and 21202), stimate was sufficiently in line with Avista’s
estimate to justify accepting the Avista calculatiBor two projects (ID 19719 and 21542), our
estimate was significantly below Avista’s origiregtimate. For project ID 21542, Avista had
revised its estimate based on billing data, resylth an estimate that was much higher than ours.
We determined that Avista should have used a éifiiebilling baseline period and therefore
overestimated savings for this project. We wereblento obtain sufficient documentation to
calculate independent estimates for one projec2(B608).

Summary descriptions of each of the seven largastasidential projects are provided in
Appendix B.

As Table 4.8 further shows, we received completaideentation on all pre-rinse sprayer
projects (Stratum 1). This was a direct-install suga, for which all data were recorded by
Avista contractors in a spreadsheet and no otharrdentation was created. For Stratum\2 (
Other Measures), we obtained sufficient documentation for 16 8fcases (69.6%). We were not
able to obtain sufficient documentations for sigftop service projects and one shell project.

Engineering Review

As described above, the engineering evaluatioalfoneasures of the nonresidential program,
except pre-rinse sprayers, included a project-loyept analysis based on the assumptions stated
in Avista’s evaluation report. When sufficient dooentation was provided, we recalculated
energy savings using standard engineering methoa®deling simulations. When insufficient
documentation was provided, the methodology use@ivista and the energy savings reported
were evaluated for appropriateness.

The engineering evaluation for the pre-rinse spsayeluded a check of Avista’s reported
savings value for accuracy and appropriatenesst&siprescriptive energy savings of 176
therms per sprayer is based on the value useceligegional Technical Forum. Our review
found this savings value appropriate. In additiaomgviewing Avista’s summary spreadsheet, we
noted that all sampled pre-rinse sprayers had anabiifow rate of 1.6 GPM, which is consistent
with current market high-efficiency standards attteo utility program offerings.

Analysis of Avista’s Savings Estimates

For each case for which we were able to calcula¢egy savings, we computedilidference
score, as well as the absolute value of the differenceesdNe discuss the differences scores for
the three nonresidential groups in the followingsctions.
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The Seven Largest Projects

Results of our engineering review for the sevegdat nonresidential programs are presented in
Table 4.9.

Table 4.9: Comparison of Avista's Reported Nonresid  ential Therm Savings for the Seven Largest
Projects with the Audit's Computations

STRATUM MEAN DIFFERENCE DIFFERENCE SCORE

VALUE PERCENT MINIMUM MAXIMUM

SEVEN LARGEST PROJECTS

Avista Reported Savings Minus Computed 17,848.5 56.7 -827.7 72,950.0
Savings

Absolute Value of Reported Minus Computed 21,098.1 44.4 0.0 72,950.0
Savings

SEVEN LARGEST PROJECTS (EXCLUDING #21542)

Avista Reported Savings Minus Computed 8,664.7 28.7 -827.7 38,855.0
Savings

Absolute Value of Reported Minus Computed 10,727.8 29.0 0 38,855.0
Savings

As this table shows, the mean difference scoredmtvthe audit’s results and Avista’s reported
savings was nearly 18,000 therms, and the medreddhsolute value of difference scores was
more than 21,000. The percent difference betweerstimates and Avista’s was about 57%
(about 44% when absolute values were considered).

However, the majority of this difference came frome project (ID 21542), for which Avista’s
estimate was above 110,000 and ours was underGi56Documentation Review, above). As
the second section of Table 4.9 shows, when tlsis was excluded from the analysis, Avista’s
mean estimate was about 29% above ours.

Sample Stratum 1: Pre-Rinse Sprayers

As Table 4.10 shows, there were no differences émtvAvista’s reported savings for pre-rinse
sprayers (Stratum 1) and our computations. As natbede, we accepted Avista’s figure of 176
therms per sprayer, so the results shown in Tafl@ fér this stratum are simply a confirmation
of Avista’s accuracy in computing savings for pobgewith multiple sprayers.
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Table 4.10: Comparison of Avista’s Reported Nonresi  dential Therm Savings with the Audit's
Computations

STRATUM MEAN DIFFERENCE 95% DIFFERENCE SCORE
CONFIDENCE
VALUE PERCENT INTERVAL MINIMUM MAXIMUM

STRATUM 1. PRE-RINSE SPRAYERS

Avista Reported Savings 0.0 0.0% 0.0t0 0.0 0.0 0.0
Minus Computed Savings

Absolute Value of Reported 0.0 0.0% 0.0t0 0.0 0.0 0.0
Minus Computed Savings

STRATUM 2: ALL OTHER MEASURES

Avista Reported Savings -44.2 -2.3% -183.9t0 95.4 -827.0 500.0
Minus Computed Savings
Absolute Value of Reported 151.6 10.1 32910 270.4 0.0 827.0

Minus Computed Savings

COMBINED SAMPLE

Avista Reported Savings -25.0 -1.3% -88.6 to 38.5 -827.0 500.0
Minus Computed Savings
Absolute Value of Reported 85.7 5.7 32.1t0139.1 0.0 827.0

Minus Computed Savings

Sample Stratum 2: Other Measures

Also shown in Table 4.10 is the analysis summaryfbOther Measures (Stratum 2). Measures
evaluated in this stratum included HVAC retrofgbell measures, appliances, and rooftop
services (also known as the Care Plus program). Across all projects, the mean difference
between Avista’s estimates and our independentlypeted estimates was -44.2, indicating that
Avista’s estimates were, on average, about 2% below. However, the 95% confidence
interval for this mean was rather wide (about -i895). When the absolute value of difference
scores was considered, the mean variance betwdsta&westimates and ours was 151.6 therms
(95% confidence interval, about 33 to 270), reftexta mean difference of about 10%.

Avista usedeZ Sm Billing Analysis software to calculate energy savings for sevegepts
evaluated in this straturBZ Sm uses actual utility data for a facility and cadites potential

energy savings to utility history. For severallud reviewed projects, we noted that changes were
made to inputs, such as heating-degree-days, er toctalibrate to actual utility usage at the
facility in question. However, we note that makatganges to inputs simply to calibrate to utility
usage can result in unreliable estimation of saihgaddition, we found multiple cases for

which we could not verify inputs used in tB2 Smtool, nor was an explanation provided if
non-standard inputs were used for a facility. Famheof these projects, we calculated energy
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savings using standard engineering methods, bast#teanformation provided. Most of our
results were close to Avista’s reported values.ndted that on&Z Sm project did not have
sufficient documentation. We determined that inaauinputs were used in the model
(specifically heating-degree-days) for this projedgth no explanation of the inputs provided.
Therefore, we did not have sufficient documentat@moonfirm the energy savings value.

We also found insufficient documentation for the rsioftop service project&\(rCare Plus) that

we reviewed in this stratum. The component ofAlr€are Plus program under review was the
programmable thermostat modification, as this was the only component that resultecs g
(therms) savings. The calculated energy savingthfsrmeasure was difficult to reproduce based
on the data that we were provided. Therefore, ved tise California DEER database’s reported
typical energy savings from programmable thermestahonresidential buildings (reported
separately for office, retail, healthcare, and feedvice) and adjusted to heating-degree-days for
Avista’s service territory. We applied the DEERezdated value to the known building
characteristics for each facility, resulting inaaated energy savings for each project. Of the six
measures evaluated using this method, we founddvwe within 30% of Avista’s reported

value, we verified one project within 75% of thpeoeed savings, and the remaining three
projects were off by 100% or greater.

Because of the large discrepancy between our etdzlisavings and Avista’s reported savings,
and the lack of sufficient documentation for thpegects, we neither reject nor accept Avista’s
reported savings and offer the recommendationatiditional review be conducted of the
AirCare Plus program.
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CONCLUSIONS AND
5 RECOMMENDATIONS

Avista’s calendar year 2006 natural gas residentmited-income, and nonresidential programs
are broad in nature, providing multiple opportwastio its customer base. In most cases, we
found the projects to have well-documented recwitls sufficient supporting documentation.

Our audit confirmed the per-unit therm savings #hasta reported for the majority of the
prescriptive measures in the residential programe. dne exception is that our engineering
review suggests a value of 28 therms for high-efficy tankless water heaters, rather than 11
therms, which Avista reported. We also confirmedsfa/s use of 176 therms per unit for pre-
rinse sprayers in the nonresidential program.

We found variances between Avista’s savings esémand our computations that ranged from
0% to more than 50% among the programs and thegrogtrata. In almost all sample strata and
in the combined sample for all programs, the 95%fidence interval around the mean

difference between Avista’s estimate and our calouhs encompassed zero difference. Some of
the variance found in individual strata can bealaited to systematic sources that are easily
remedied. Some of the variance (specifically, mghvings reported for insulation) resulted from
Avista’s using more conservative methods for ediimgasavings than the methods they reported
to use and which we initially used in our computasi. However, we were not able to account
for much of the variance, as we did not receivermfation on the computation methods used for
some of the measures.

The results revealed varying degrees of documentédsues among the programs and program
strata. Part of the reason for the documentatioblpms and for our inability to review the
computation methods for some measures is that &Atiastl to depend on several CAPs for this
information. Discussions with Avista revealed théien Avista implemented its energy
efficiency programs, it did not anticipate thatiattependent verification would be required and
that such detailed documentation would be needsd the CAPSs.

Following is a brief summary of the main problems faced in verifying Avista’'s savings
estimates, and we offer some recommendations ferAwsta can improve documentation and
its ability to carry out accurate engineering cklttans in 2007 and 2008.

SUMMARY OF VERIFICATION PROBLEMS

We found unresolved documentation problems forfl72acases (24.5%) in the residential

sample, for 4 of the 66 cases (5%) in the limitecbme sample, for 7 of 23 custom projects
(30.4%) in the nonresidential sample, and for dn@e seven largest nonresidential projects
(14.3%). These figures do not include a larger nemalb cases in each stratum for which we
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requested and received additional documentation fkwista to compute therm savings
estimates. For example, the initial case-by-caseamentation that we received from Avista (and
which Avista had received from the CAPs) was insight to provide independent estimates of
savings. We requested additional documentation #ersta and received it in the majority of
cases.

The most frequent problems in the residential stnatvere: 1) the invoice provided information
(e.g., window size or amount of insulation instdjléhat contradicted the rebate form; and 2) the
invoice and/or other documentation did not progd#icient detail to check the input data on

the rebate form. Other problems were incorrectrupth the Avista database of the measure
taken and acceptance of a measure that did notAwesta’s efficiency criterion. Of the four

cases with documentation problems in the limitezbime program, the documentation
contradicted the measure that was recorded in ns&aAdatabase for two cases, and we were not
able to obtain sufficient detail to calculate indegent estimates for the remaining two. All of

the problems in the nonresidential program weressure of insufficient documentation.

Insufficient documentation for a project meant thatcould not adequately check Avista’s
estimated therm savings for that project. In fdetie could not obtain sufficient input data for a
project, we excluded that project from our caseshse analysis of savings estimates. Among
those projects for which we had sufficient inputad@ calculate savings estimates, we found
large variations in the degree to which our calboies agreed with Avista’s, both in terms of
individual projects within a stratum and in ternisreean differences across strata.

Our review of the residential data used both Avstpplied input data and Avista-supplied per-
unit therm values or algorithms. Therefore, differes found between Avista’s calculations and
ours for that program reflect either data entrges;rerrors in calculation, or the use by Avista of
input data, per-unit therm values, or algorithnfeeothan those they provided to us. We were
able to identify systematic sources of variancestone of the projects (e.g., high-efficiency
water heaters, which also applied to the limitetbme program); however, in most cases, we
were not able to identify the source of the diffexe between Avista’s estimate and ours. As
noted in theResults chapter, above, we determined that Avista had as#tferent (more
conservative) algorithm to estimate savings fouliaon than the one they originally provided to
us. However, this did not account for all of theiaace.

RECOMMENDATIONS FOR IMPROVING ENGINEERING AND REPORTING
ACCURACY

Residential Program

We suggest the following actions for the residéragram to increase accuracy of engineering
calculations and reporting:
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= Increase the reported savings for high-efficiencyantinuous-flow (tankless) water
heaters from 11 to at least 28 therm$Re-evaluate the energy savings value based on
gualifications that Avista may choose to specifytfos measure (e.g., minimum Energy
Factor).

= Request more detailed documentation from residentlacustomers and their
contractors submitting rebate requestsSpecifically, request that invoice and/or other
documentation provide: the number of square feetstélled windows facing each
direction; the number of square feet of insulatised for each type of area insulated (i.e.,
walls, floors, ceiling/attic, etc.); the model nuentand AFUE% of high-efficiency
furnaces and boilers; and the model number andf Bib-efficiency water heaters.
Although some residential customers and/or cordraghay find it burdensome to supply
all of the above documentation, the majority ofleggpions submitted already included
the requested information, and it is possible thahy or most of those who omitted it did
so because they were not aware of its importance.

= |nstitute stricter review of rebate applications toensure that the information on the
invoices and/or other documentation is completelyansistent with that listed on the
rebate forms. If the information on the rebate form is not thagbly documented,
contact the customer, contractor, and/or manufactorobtain the additional needed
information and document that information on a safgaform for inclusion in the files
and later review. Not only would this help to ereshetter accuracy of input data, but it
also would help ensure that rebates are not gmeméasures that do not meet Avista’s
program standards.

= |nstitute an internal system for checking data enty accuracy to ensure that
incorrect measure types are not recorded in rebateecords. For example, check lists
of newly entered records against the hard-copytecioams.

= Review rules and procedures for assigning or calcaling therms in the database to
ensure that they are consistent with engineering-t&blished rules and procedures.

Limited-Income Program

We offer the following recommendations to incretseaccuracy of engineering calculations
and reporting for the limited-income measures:

= Review the calculation methodologies used by all G%s to ensure that there is
consistency across the various agencies and thateegy savings are being calculated
correctly.

= Request that all necessary baseline information becorded and maintained by the
agenciesThis will permit greater accuracy for future evdlaas or checks that Avista
may choose to do throughout the year. We foundiptellcases for which important
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baseline information — such as insulation squagt feouse volume, R-values, and U-
factors — was not recorded in the customer filestaad to be requested separately.

Nonresidential Program

Regarding the nonresidential program, we offerféflewing recommendations to increase the
accuracy of engineering calculations and reporting:

= Increase documentation of baseline and retrofit egpment, including model
numbers, efficiencies, and shell informationThis will allow for more accurate
verification of reported energy savings values.

= For pre-rinse sprayers, retain the invoice for thgurchase of the rebated units.

= Complete a separate evaluation of PECI'&irCare Plus program to determine the
accuracy of reported energy savings.

VERIFICATION RECOMMENDATIONS

The relatively large variations in the degree tachlour calculations of therm savings for
individual projects agreed with Avista’s within &l strata means that the confidence intervals
around the mean differences between Avista’'s estsrend ours for those strata were wide.
Hence, the precision of estimate of Avista’s efrefative to our calculations) was low. We
recognize that the required precision levels petiaithe entire three-year sample. Moreover, we
expect the above recommendations to result in@reaturacy of savings estimates.

However, to ensure accuracy and precision of clgonsg forward, we also make the following
recommendations:

= Consider conducting further analysis of the 2006 da before adjusting Avista’s
savings reports based on the results of this audit. would be reasonable to have
Avista either correct the database behind the te@ord have those reports re-verified, or
to expand the audit sample on those strata fortwihie variances between Avista’s
reports and our estimates were the largest to gecwihigher level of confidence and
precision for the recommended adjustments.

= The sample requirements for High-efficiency furnace and Pre-Rinse sprayers for
2007 and 2008 can likely be reduced given the fintis of the 2006 audit
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CASE-BY-CASE RESULTS

RESIDENTIAL PROGRAM

Table A.1: Case-by-Case Results for Residential Pro

gram Stratum 1 ( High-Efficiency Furnaces )

ID # MEASURE FINAL THERMS BY SOURCE COMPARISON OF
DISPOSITION OF CALCULATION AVISTA AND AUDIT
CODE RESULTS
AVISTA AuDIT DIFFERENCE | ABSOLUTE
IN THERMS VALUE OF
DIFFERENCE
326 High-Efficiency Furnace 1 72 72 0 0
404 High-Efficiency Furnace 1 72 72 0 0
470 High-Efficiency Furnace 1 72 72 0 0
475 High-Efficiency Furnace 1 72 72 0 0
548 High-Efficiency Furnace 1 72 72 0 0
589 High-Efficiency Furnace 1 72 72 0 0
688 High-Efficiency Furnace 1 72 72 0 0
869 High-Efficiency Furnace 1 72 72 0 0
877 High-Efficiency Furnace 1 72 72 0 0
879 High-Efficiency Furnace 1 72 72 0 0
959 High-Efficiency Furnace 1 72 72 0 0
1024 High-Efficiency Furnace 1 72 72 0 0
1310 High-Efficiency Furnace 1 72 72 0 0
1590 High-Efficiency Furnace 1 72 72 0 0
1709 High-Efficiency Furnace 1 72 72 0 0
1744 High-Efficiency Furnace 1 72 72 0 0
2313 High-Efficiency Furnace 1 72 72 0 0
2375 High-Efficiency Furnace 1 72 72 0 0
2816 High-Efficiency Furnace 1 72 72 0 0
2884 High-Efficiency Furnace 1 72 72 0 0
Continued
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Page A-2 APPENDIX A: CASE-BY-CASE RESULTS
ID # MEASURE FINAL THERMS BY SOURCE COMPARISON OF
DISPOSITION OF CALCULATION AVISTA AND AUDIT
CODE RESULTS
AVISTA AuDIT DIFFERENCE | ABSOLUTE
IN THERMS | VALUE OF
DIFFERENCE
3091 High-Efficiency Furnace 1 72 72 0 0
3204 High-efficiency furnace 1 72 72 0 0
1251 High-efficiency furnace 1 72 72 0 0
1113 High-efficiency furnace 1 72 72 0 0
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APPENDIX A: CASE-BY-CASE RESULTS Page A-3

Table A.2: Case-by-Case Results for Residential Pro  gram Stratum 2 ( Replacement Windows )

ID # DIRECTION OF FINAL THERMS BY SOURCE COMPARISON OF
REPLACEMENT WINDOWS DISPOSITION OF CALCULATION AVISTA AND AUDIT
CODE RESULTS
AVISTA AuDIT DIFFERENCE | ABSOLUTE
INTHERMS | VALUE OF
DIFFERENCE
115 South Facing 2 41 41 0 0
418 South Facing 1 52 52 0 0
641 South Facing 1 133 133 0 0
768 East/West Facing 1 33 33 0 0
985 East/West Facing 1 40 40 0 0
1214 East/West Facing 3 83 83 0 0
1335 North Facing 1 27 28 -1 1
1621 South Facing 1 17 18 -1 1
1787 East/West Facing 3 13 13 0 0
1813 East/West Facing 1 60 60 0 0
1869 East/West Facing 1 27 28 -1 1
1940 East/West Facing 1 42 43 -1 1
2118 North Facing 2 12 — — —
2173 East/West Facing 3 92 34 58 58
2232 South Facing 1 15 15 0 0
2271 North Facing 1 12 12 0 0
2373 East/West Facing 3 53 53 0 0
2441 South Facing 1 17 17 0 0
2588 South Facing 1 37 37 0 0
2745 East/West Facing 2 71 — — —
2959 South Facing 1 36 36 0 0
2975 East/West Facing 2 59 — — —
3161 North Facing 1 32 32 0 0
3248 East/West Facing 1 76 76 0 0
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Table A.3: Case-by-Case Results for Residential Pro

APPENDIX A: CASE-BY-CASE RESULTS

gram Stratum 3 ( All Other Measures )

ID # MEASURE FINAL THERMS BY SOURCE COMPARISON OF
DISPOSITION OF CALCULATION AVISTA AND AUDIT
CODE RESULTS
AVISTA AuDIT DIFFERENCE | ABSOLUTE
INTHERMS | VALUE OF
DIFFERENCE
93 Insulation — Duct 3 616 336 280 280
110 High Efficiency Water Heater /40g 4 11 11 0 0
121 High Efficiency Water Heater /50g 4 8 28 -20 20
570 Insulation — Ceiling/Attic 1 42 160 -118 118
722 Insulation — Ceiling/Attic 1 4 8 -4 4
861 High Efficiency Water Heater /40g 5 11 11 0 0
1083 High Efficiency Water Heater /50g 4 8 28 -20 20
1269 New North-Facing Windows 2 17 17 0 0
1357 Insulation — Floor 1 332 631 -299 299
1444 Insulation — Ceiling/Attic 1 50 151 -101 101
1497 ENERGY STAR® Homes 4 197 — — —
1674 Insulation — Ceiling/Attic 1 32 123 -91 91
1680 Insulation — Wall 1 334 435 -101 101
1811 High Efficiency Water Heater /50g 1 8 8 0 0
1874 Insulation — Ceiling/Attic 1 102 245 -143 143
2076 Insulation — Ceiling/Attic 1 50 101 -51 51
2277 Insulation — Ceiling/Attic 1 54 135 -81 81
2288 High Efficiency Water Heater /40g 1 11 11 0 0
2793 Insulation — Ceiling/Attic 1 59 112 -53 53
2795 Insulation — Ceiling/Attic 1 83 157 -74 74
3002 Insulation — Floor 2 233 698 -465 465
3018 New South-Facing Windows 1 147 147 0 0
3048 Insulation — Ceiling/Attic 1 33 137 -104 104
3298 New South-Facing Windows 2 21 — — —
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LIMITED INCOME PROGRAM

Table A.4: Case-by-Case Results for Limited-Income  Program Stratum 1 (' Air Infiltration )

ID # MEASURE FINAL THERMS BY SOURCE COMPARISON OF
DISPOSITION OF CALCULATION AVISTA AND AUDIT
CODE RESULTS
AVISTA AuDIT DIFFERENCE | ABSOLUTE
INTHERMS | VALUE OF
DIFFERENCE
47 Air Infiltration 1 198 148 50 50
54 Air Infiltration 1 122 132 -10 10
113 Air Infiltration 1 168 125 43 43
119 Air Infiltration 1 34 25 9 9
136 Air Infiltration 1 57 42 15 15
137 Air Infiltration 1 45 45 0 0
159 Air Infiltration 1 37 34 3 3
172 Air Infiltration 1 47 35 12 12
173 Air Infiltration 1 72 54 18 18
189 Air Infiltration 1 32 23 9 9
190 Air Infiltration 1 86 65 21 21
200 Air Infiltration 1 23 23 0 0
250 Air Infiltration 1 158 118 40 40
265 Air Infiltration 1 276 206 70 70
271 Air Infiltration 1 332 327 5 5
277 Air Infiltration 1 66 64 2 2
314 Air Infiltration 1 41 45 -4 4
351 Air Infiltration 1 63 47 16 16
356 Air Infiltration 1 14 13 1 1
369 Air Infiltration 1 115 86 29 29
392 Air Infiltration 1 52 39 13 13
427 Air Infiltration 1 14 13 1 1
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Table A.5: Case-by-Case Results for Limited-Income

APPENDIX A: CASE-BY-CASE RESULTS

Program Stratum 2 ( Insulation )

ID # LOCATION OF INSULATION FINAL THERMS BY SOURCE COMPARISON OF
DISPOSITION OF CALCULATION AVISTA AND AUDIT
CODE RESULTS
AVISTA AuDIT DIFFERENCE | ABSOLUTE
INTHERMS | VALUE OF
DIFFERENCE

8 Insulation — Floor 1 41 33 8 8
17 Insulation — Floor 1 187 188 -1 1
32 Insulation — Floor 1 146 213 -67 67
72 Insulation — Wall 1 54 99 -45 45
80 Insulation — Wall 1 203 287 -84 84
83 Insulation — Wall 1 215 183 32 32
101 Insulation — Floor 1 308 68 240 240
117 Insulation — Floor 1 19 22 -3 3
168 Insulation — Ceil/Attic 1 137 30 107 107
171 Insulation — Wall 1 271 240 31 31
172 Insulation — Wall 1 164 239 -75 75
175 Insulation — Floor 1 80 91 -11 11
274 Insulation — Ceil/Attic 1 354 435 -81 81
301 Insulation — Ceil/Attic 1 395 484 -89 89
305 Insulation — Ceil/Attic 1 218 287 -69 69
315 Insulation — Ceil/Attic 1 86 82 4 4
319 Insulation — Ceil/Attic 1 74 101 -27 27
349 Insulation — Ceil/Attic 1 302 141 161 161
350 Insulation — Ceil/Attic 1 319 58 261 261
372 Insulation — Ceil/Attic 1 92 134 -42 42
392 Insulation — Ceil/Attic 1 299 79 220 220
415 Insulation — Ceil/Attic 1 146 213 -67 67
418 Insulation — Floor 1 375 108 267 267
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Table A.6: Case-by-Case Results for Limited-Income

Page A-7

Program Stratum 3 ( All Other Measures )

ID # MEASURE FINAL THERMS BY SOURCE COMPARISON OF
DISPOSITION OF CALCULATION AVISTA AND AUDIT
CODE RESULTS
AVISTA AuDIT DIFFERENCE | ABSOLUTE
IN THERMS VALUE OF
DIFFERENCE
1 High Efficiency Water Heater /50g 1 8 8 0 0
15 High Efficiency Water Heater /50g 1 8 8 0 0
50 High-efficiency furnace 1 72 72 0 0
76 High Efficiency Water Heater /50g 1 25 8 14 14
135 High Efficiency Water Heater /50g 1 8 8 0 0
214 High Efficiency Water Heater /50g 1 25 8 14 14
229 High Efficiency Water Heater /40g 1 11 11 0 0
234 ENERGY STAR® Windows 1 163 55 108 108
236* High Efficiency Water Heater /40g 4 25 11 17 17
237 High Efficiency Water Heater /40g 1 25 11 17 17
243 High-efficiency furnace 1 70 72 -2 2
272 E to G furnace conversion* 4 72 — — —
279 High Efficiency Water Heater /50g 1 25 8 14 14
289 ENERGY STAR® Windows 1 111 65 46 46
319 Health & Human Services 2 3 — — —
344 High-efficiency furnace 1 150 72 78 78
369 High Efficiency Water Heater 40g 1 11 11 0 0
399 Health & Human Services 2 2 — — —
401 ENERGY STAR® Windows 1 50 86 -36 36
421 High-efficiency furnace 1 150 72 78 78
424 High Efficiency Water Heater /50g 1 8 8 0 0

* Incorrectly coded as high-efficiency water heater /50g in Avista database.

**Incorrectly coded as high-efficiency furnace in Avista database.
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NONRESIDENTIAL PROGRAM

Table A.7: Case-by-Case Results for Nonresidential

APPENDIX A: CASE-BY-CASE RESULTS

Program ( Seven Largest Projects )

ID # MEASURE FINAL THERMS BY SOURCE COMPARISON OF
DISPOSITION OF CALCULATION AVISTA AND AUDIT
CODE RESULTS
AVISTA AuDIT DIFFERENCE | ABSOLUTE
IN THERMS VALUE OF
DIFFERENCE
19719 HVAC 1 54,332 15477 38,855 38,855
20608 HVAC 2 19,096 — — —
20933 HVAC 1 20,228 21,056 -828 828
21202 Resource Management 1 71,731 71,731 0 0
21310 HVAC 1 29,651 21,134 8,517 8,517
21314 HVAC 1 27,193 21,754 5,439 5,439
21542 HVAC 1 110,558 37,608 72,950 72,950
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Table A.8: Case-by-Case Results for Nonresidential

Page A-9

Program Stratum 1 ( Pre-Rinse Sprayer )

ID # MEASURE FINAL THERMS BY SOURCE COMPARISON OF
DISPOSITION OF CALCULATION AVISTA AND AUDIT
CODE RESULTS
AVISTA AuDIT DIFFERENCE | ABSOLUTE
INTHERMS | VALUE OF
DIFFERENCE
23016 Pre-Rinse Sprayer 1 176 176 0 0
23218 Pre-Rinse Sprayer 1 176 176 0 0
23222 Pre-Rinse Sprayer 1 176 176 0 0
23265 Pre-Rinse Sprayer 1 352 352 0 0
23288 Pre-Rinse Sprayer 1 176 176 0 0
23323 Pre-Rinse Sprayer 1 352 352 0 0
23345 Pre-Rinse Sprayer 1 176 176 0 0
23356 Pre-Rinse Sprayer 1 176 176 0 0
23400 Pre-Rinse Sprayer 1 704 704 0 0
23436 Pre-Rinse Sprayer 1 176 176 0 0
23444 Pre-Rinse Sprayer 1 704 704 0 0
23450 Pre-Rinse Sprayer 1 528 528 0 0
23453 Pre-Rinse Sprayer 1 176 176 0 0
23464 Pre-Rinse Sprayer 1 176 176 0 0
23488 Pre-Rinse Sprayer 1 176 176 0 0
23732 Pre-Rinse Sprayer 1 528 528 0 0
23801 Pre-Rinse Sprayer 1 176 176 0 0
23806 Pre-Rinse Sprayer 1 880 880 0 0
23818 Pre-Rinse Sprayer 1 176 176 0 0
23828 Pre-Rinse Sprayer 1 176 176 0 0
23865 Pre-Rinse Sprayer 1 704 704 0 0
23868 Pre-Rinse Sprayer 1 528 528 0 0
23887 Pre-Rinse Sprayer 1 352 352 0 0
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Table A.9: Case-by-Case Results for Nonresidential

APPENDIX A: CASE-BY-CASE RESULTS

Program Stratum 2 ( All Other Measures )

ID # MEASURE FINAL THERMS BY SOURCE COMPARISON OF
DISPOSITION OF CALCULATION AVISTA AND AUDIT
CODE RESULTS
AVISTA AuDIT DIFFERENCE | ABSOLUTE
INTHERMS | VALUE OF
DIFFERENCE

7082 Shell 1 4600 4600 0 0

19629 HVAC 1 319 297 22 22
20873 HVAC 1 8159 8986 -827 827
21238 Shell 1 1028 917 111 111
21282 HVAC 1 6798 6298 500 500
21674 Shell 1 93 97 -4 4

22019 HVAC 1 3651 4170 -519 519
22257 Shell 2 797 — — —
22308 Shell 1 216 247 -31 31
22417 HVAC 1 1588 1574 14 14
22425 HVAC 1 162 226 -64 64
22492 Shell 1 1280 1189 91 91
22514 Appliances 1 769 669 100 100
22595 Shell 1 220 249 -29 29
22597 Shell 1 134 125 9 9

22601 Shell 1 166 153.8 12 12
22604 Shell 1 258 351 -93 93
23092 Rooftop Service 2 518 — — —
23120 Rooftop Service 2 1359 — — —
23237 Rooftop Service 2 1428 — — —
23549 Rooftop Service 2 145 — — —
23592 Rooftop Service 2 736 — — —
23594 Rooftop Service 2 29 — — —
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SEVEN LARGEST
B NONRESIDENTIAL PROJECTS

19719 — SPOKANE PUBLIC FACILITIES

This is a new construction project. The custometasning therms savings for a proposed
central heating system in lieu of packaged roottogs. A Carrier HAP model output summary
and the equipment schedule showing the boiler ta¢ating capacity and efficiency were
provided. We also were provided with informatiomtpming to the DHW heating upgrade,
which accounts for 2,033 therms of the 54,332 tisemported.

For the review, we created &2 Sm model and calibrated the annual gas usage to rtagch
base case gas usage provided by Avista’s HAP mbidelever, because we did not have many
of the details of the HAP model, our calibrationgedure is partially incomplete. Using the
estimated boiler heating capacity from &z Sm model, we ran an hourly temperature bin
analysis to compute the annual gas savings.

The energy savings calculated from our analysisigi@ficantly less than Avista’s reported
value (13,444 therms vs. a reported value of 52t{B88ms). We were able to verify the reported
energy savings from the DHW heating upgrade anfirooed Avista’s reported savings of 2,033
therms. Therefore, our overall calculated savirayaeto 15,477, approximately 28% of Avista’s
reported savings.

20608 — KOOTENAI MEDICAL CENTER

During our review, we found no documentation or M&¥easurement and verification)
conducted to show that the air flow rate is at 83,&FM, as reported. Also, there was no
documentation to show that at 65% effectivenessh#at exchanger is able to achieve 945
temperature rise, without knowing what the hot eold fluid streams temperatures are going in
and out of the heat exchanger. We deemed an 80%Aflthermal efficiency for the gas heater
to be a reasonable assumption.

Because of the lack of documentation to validagestiated assumptions for this project, we were
unable to verify the project savings.
20933 — HUNTWOOD INDUSTRIES

During our review, we found no documentation ondize of the heating equipment and no
indication that the DDC on/off occupied/unoccupliede schedule has been programmed into
the EMCS. We were not able to verify whether B2eSm model had accurately estimated the
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required heating load of the building. However, ivhising theeZ Sm estimated heating
equipment size, we recalculated the energy saWingsthe given occupied/unoccupied set
points. The results of our analysis were approxéhyat% higher than thEZ Sm results.

21202 — SPOKANE PUBLIC SCHOOLS

This is a special partnership program between Awasid the Spokane Public School District
(SPSD), called thResource Management Partnership Program (RMPP), which aims to
“promote resource savings and demonstrate theeffestiveness of improved operations and
maintenance within existing facilities... to redwser-oriented inefficiencies in fuel source
consumption...”

We received historical utility data and irrigatieports for all the facilities in the Spokane Pabili
School District. We checked the analysis and foomeérrors, and therefore we have approved
the reported energy savings as submitted.

21310 — EAST VALLEY SCHOOL DISTRICT

During our review, we found no documentation toparpthe assumed base case boiler
efficiency of 60%. A 60% boiler efficiency was deeartoo low and, in the absence of proper
documentation, we increased the baseline efficiehlogre was also no identifiable reason as to
why the W/SF for the DHW heater decreased aftaraieg the storage tank volume, therefore
we revised the proposed 0.25 W/SF back to the ¢asevalue of 0.29 W/SF. We used the
original EZ Sm model with slight modifications to the input pareters, as described above, to
obtain our savings value of 21,134 therms, whick alaout 29% less than Avista’s reported
savings of 29,651.

21314 — TRIPLE PLAY PARK (HVAC)

For this measure, we calculated savings usingadatate-sizing approach — that is, using the
manufacturer's method for unit sizing. We checked approach against ASHRAE and found it
to be reasonably conservative. However, the calonléurther divided the recovered energy by
heater efficiency of 80%. This is an unnecessay because this heat did not originate from the
pool heater, but rather is the latent heat of viaption from the dehumidifier. We accepted the
assumption of 80% recoverable heat, and our caédit@sults were about 20% lower than
Avista’s reported value.

21542 — SPOKANE ATHLETIC CLUB

Avista usedeZ Smto model the gas savings from the installatiothefnew high efficiency
burners for two existing boilers. The burners améRisting boilers were being replaced because
they were found to be malfunctioning. The facitiyntacted Avista when they noticed a large
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increase in utility usage and stated that the sikere barely able to maintain the space heating
and water heating load for the facility. The oraienergy savings for this project were reported
at 17,260 therms, based on #&Sm model. Avista revised this energy savings amotiet a
reviewing and comparing the customer’s gas usageéoperiod 10/2005 through 6/2006
against gas usage from one year before (10/2004dhr6/2005). Based on the utility bill data
(adjusted for heating degree-days), the energyngawere increased to 110,558 therms.

We have determined that the baseline energy usagemt be based solely on the 10/2004-
6/2005 gas billing data, because we believe thahguhis period the boilers were
malfunctioning and operating at an unusually high gsage rate. Therefore, we evaluated the
energy savings based on 2002 and 2003 utility fyistnd calculated energy savings to be
approximately 66% lower than Avista’s reported sgsiestimate of 110,558 therms.
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EXECUTIVE SUMMARY

Avista Utilities (Avista) operates a variety of egy efficiency programs with its residential,
limited-income, and nonresidential customers. Thwegrams have the potential to create
significant energy savings for Avista’s customeasell as to enable Avista to achieve the gas
Demand Side Management (DSM) goals required undapproval agreement for a three-year
natural gas decoupling pilot.

Avista must verify achievement of its DSM goalsammannual basis by an independent third-
party assessment for the calendar years 2006 thr20@8. Research Into Action, together with
its subcontractor, Nexant, Inc., has performedridependent verification audit for 2066d

2007. The verification was done through a combinatibergineering evaluations of the
estimated impacts of actions involved in the progatogether with an audit of the program
documentation, to determine whether or not thengmvand costs were applied to the measures
appropriately.

We used common and accepted data sampling andsenadgthods to examine multiple strata
within each customer grotypwith the goal of obtaining sufficient statistigadwer to produce
estimates of audit measurements withiaimum precision of £0%, at a confidence &%,
over the three-year course of the evaluation.

The verification methodology for all three prograstsred three common components:

1. Reviewing the paper documentation of the sampledscto verify that the input data
used to calculate the therms saved on a case-kyatathod were correct;

2. Performing an engineering review of the assumptibaswent into Avista’s calculations
of therm savings for the various measures; and

3. Independently calculating therm savings on a cgseabe basis, using either Avista’s
assumptions or other sets of assumptions restuting the engineering review.

Specific details of the methodology for each pragraflected differences among the programs
and program strata in how measures were taken.

1 For the 2007 audit, we modified the stratification plan that we had followed for the 2006 audit. In combining

the 2006-2007 results, we used the new stratification. This is described in detail in Section 3, Audit
Methods.
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DOCUMENTATION REVIEW

For program year 2007, the documentation reviewatses to obtain sufficient documentation
for the majority (158 of 194) of projects. However found that the number of documentation
issues varied among the programs and program stiatée ES.1 shows the number of
documentation problems within each stratum, aloitl the percentage of all projects in that
stratum that had documentation problems.

Table ES.1: Frequency of Documentation Problems by Group

GROUP PROJECTS WITH UNRESOLVABLE
DOCUMENTATION PROBLEMS
2007 2006-2007
COUNT % COUNT %"
Residential Stratum 1 ( Windows ) 7 17.5 16 24.6
Residential Stratum 2 ( Insulation ) 5 12.5 7 13.4
Residential Stratum 3 ( Furnaces/Boilers ) 1 14.3 1 7.7
Residential Stratum 4 ( All Other Measures ) 3 30.0 8 48.3
Residential Sample — Totals 16 16.5 32 19.1
Limited-Income Stratum 1 ( Insulation ) 0 0.0 0 0.0
Limited-Income Stratum 2 ( Air Infiltration ) 0 0.0 0 0.0
Limited-Income Stratum 3 (  ENERGY STAR® Windows 0 0.0 0 0.0
and Doors )
Limited-Income Stratum 4 ( All Other Measures ) 0 0 2 11.8
Limited-Income Sample — Totals 0 0 2 1.0
Nonresidential, Largest Projects 1 20.0 2 16.7
Nonresidential Stratum 1 ( Pre-Rinse Sprayers ) 0 0.0 0 0.0
Nonresidential Stratum 2 ( All Other Measures ) 17 65.4 24 49.1
Nonresidential Sample — Totals 18 22.6 26 19.5
TOTAL 36 62

! The various measure types had different sampling ratios in 2006 and 2007; therefore, the 2006 and 2007 percentages were

based on weighted counts, to account for the different sampling ratios. However, the counts presented in this table are
unweighted.

Some of the key findings were:
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= In the residential program, the strata with the largest percentage of doctetien
problems were, Stratum AJl Other Measure$30.0% of projects in the 2007 sample,
48.3% overall), and Stratum Windows(17.5% of projects in 2007 data, 24.6% overall).

= |n the nonresidential program, Stratum 2All Other Measure$65.4% of projects in the
2007 sample, 49.1% overall) had the highest peagendf documentation error.

= The most frequent type of documentation problem wammsufficient documentation
to confirm information provided on the rebate fdffior prescriptive measures) or to
compute independent estimates of savings (for mesepiptive measures). This type of
problem accounted for 21 of the 36 projects withuoentation problems in the 2007
audit, and 38 of the 65 projects examined acro86-2007.

= The remaining documentation problems were:

» Documentation for the project contradicted inforimaton the rebate form or the
input data used to estimate savings (seven praje@307, 12 total).

» The measure was coded incorrectly in Avista’'s dagal{two projects in 2007,
nine total).

* The measure did not qualify for a rebate undeetigtbility criteria for a
prescriptive program (six projects in 2007, seaal}.

The counts of documentation problems included éntéiiole do not include a larger number of
cases in each sample stratum for which we requestgdeceived additional documentation
from Avista.

We offer some recommendations in @enclusions and Recommendatichspter for how
Avista can improve documentation.
ENGINEERING REVIEW AND ANALYSIS OF ENERGY SAVINGS

Our analysis of Avista’s reporting energy savingsd variances between Avista’s savings
estimates and our computations in all three progrand in most program strata.
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Table ES.2 shows the mean differences betweenasistported therm savings and our
computations for each study stratum, for the 2@07Ee and the combined 2006-2007 data.
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Table ES.2: Variances Between Avista’s Reported Sav  ings and Audit Results by Group

GROUP MEAN DIFFERENCE BETWEEN AVISTA'S REPORT
AND AUDIT RESULTS
2007 2006-2007

THERMS PERCENT THERMS PERCENT
Residential Stratum 1 ( Windows ) 1.4 1.9 0.8 1.2
Residential Stratum 2 ( Insulation ) 10.8 10.6 10.9 115
Residential Stratum 3 ( Furnaces/Boilers ) 10.3 16.7 5.6 8.0
Residential Stratum 4 (- All Other Measures ) 2.7 42.1 2.0 28.9
Residential — Weighted Totals 5.3 23.9 3.9 8.4
Limited-Income Stratum 1 ( Insulation ) 38.1 28.6 335 21.9
Limited-Income Stratum 2 ( Air Infiltration ) 6.2 7.4 11.3 141
Limited-Income Stratum 3 (  ENERGY STAR® -28.5 -19.7 -4.2 -3.3

Windows and Doors )

Limited-Income Stratum 4 ( All Other Measures ) 10.1 155 13.3 27.8
Limited-Income — Weighted Totals 19.6 15.9 20.5 15.3
Nonresidential, Largest Projects -5,879 -16.1 8,685 19.3
Nonresidential Stratum 1 ( Pre-Rinse Sprayers ) 0.0 0.0 0.0 0.0
Nonresidential Stratum 2 ( All Other Measures ) 18.7 0.9 -15.2 -0.8
Nonresidential — Weighted Totals * 6.4 0.2 -6.1 -0.3

! Excludes “Largest Projects”.

As

0,0

research/into/action

VERIFICATION OF 2006 NATURAL GAS DSM ENERGY SAVINGS: WASHINGTON AND IDAHO PROGRAMS

E-463



Page VI EXECUTIVE SUMMARY

Table ES.2 shows, we found that the mean leveisafepancy between Avista’s claimed
savings and our computations differed among thgraras and among the program strata. The
following outlines our findings from the engineagireview and analysis for each program
(residential, limited-income, and nonresidential).

Findings for the Residential Program

As part of our 2006 audit, we performed an engingaeview of Avista’s residential program
that consisted of a check against standard engnggaractices. We compared Avista’s reported
energy savings to other utility DSM program offgsmand performed engineering calculations to
verify savings on a measure-by-measure basis heaaudit of the 2007 program year, we
determined whether any of our previous recommeadstshould be revised based on new
information either reported by Avista or found retliterature.

The main findings regarding the residential progveene:

= During the 2006 audit, we arrived at per-unit thermsavings that were close to
Avista-reported values for most of the prescriptivemeasures in the residential
program. Although there were some variances, in most ddsgswere not so great as to
justify recommending a different value from the dhnat Avista uses. For the current
audit, we made few modifications to our previousoramendations.

= For three of the prescriptive measures — high-effiency tankless, 40-gallon, and 50-
gallon water heaters — we previously recommendeddfer per-unit reported savings
than the ones that Avista reported We maintain the same recommendations regarding
the 40-gallon and 50-gallon water heaters, but awehncreased our recommended per-
unit value for continuous-flow (tankless) water tees for the 2008 program year based
on Avista’s increase in the minimum efficiency natifor that measure.

= The review of Stratum 1 Windowg from the 2007 program found small differences
(1.4 therms, -0.1%) between Avista’s reported savgs and our findings.The
combined 2006-2007 data showed similarly smalkdéhces between the Avista and
audit values.

= The review of Stratum 2 (nsulation) from the 2007 program found moderately
small differences (10.8 therms, 6.4%) between Avist reported savings and our
findings. Most of the difference was attributable to two sa@ait of 40) in which we
could document much less area covered than wasetiaon the rebate form and one
case that should not have qualified (and to whiehagsigned a value of O therms). In the
combined 2006-2007 data, the difference was smalién Avista’s values exceeding the
audit values by a mean of 3.3%.

= The review of the other residential strata Furnaces and Boilersand Water Heater}
from the 2007 program found larger relative differences between Avista’s reported
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savings and our findings—14.3% and 33.3%respectively.Cases of measures that
should not have qualified (and which we gave Ortf®draccounted for all of the

difference for these two strata). When the comb2@@b-2007 samples were considered,
the mean differences were somewhat smaller.

= Across all measure types, the weighted differencégtween Avista’s values and the
audit’s values were relatively small (5.3 therms,.6%). When the combined 2006-
2007 data were considered, Avista’s values excetue@® of the audit by a mean of 3.9
therms, a mean excess of 2.6%.

Findings for the Limited-Income Program

The engineering evaluation of Avista’s limited-imoe program consisted of a customer-by-
customer analysis based on the inputs provideldaCAP reports. Our main findings were:

= The review of Stratum 1 (nsulation) found a mean difference between the audit-
calculated therm savings and Avista’s reported then savings of 38.1 thermsThe
mean difference for the combined 2006-2007 data38s therms. The main reason for
the difference is the methods used to calculateggreavings for insulation measures.
We were not provided with the algorithms the CABsduand therefore used our own
methods.

= The review of Stratum 2 QAir Infiltration ) found a mean difference between the
audit-calculated therm savings and Avista’s reportd savings of 6.2 thermsThe
mean difference for the combined 2006-2007 dataMe3therms. The main reason for
the difference is the methods used to calculateggreavings for air infiltration
measures. We were not provided with the algorithsesl by the CAP’s and therefore
used our own methods.

= The review of Stratum 3 ENERGY STAR Windows and Doorsfound a mean
difference between the audit-calculated therm savis and Avista’s reported savings
of -28.5 therms.The mean difference for the combined 2006-2002 dats -4.2 therms.
The main reason for the difference is the metheesl @io calculate energy savings for
window and door measures. We were not provided thighalgorithms used by the
CAP’s and therefore used our own methods.

= The review of Stratum 4 @All Other Measure$ found a mean difference between the
audit-calculated therm savings and Avista’s reportd savings of 10.1 thermsThe
mean difference for the combined 2006-2007 datai83therms. The main reason for
the difference is that the prescriptive savingsi®alAvista used for water heaters is
different than recommended and the algorithms bgdtie Agencies for calculating
savings for furnaces were unknown and thereforeseel our own methods
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= The discrepancies between Avista’s reported savingsd the audit’s calculated
energy savings for Strata 2 and 4 of the 2007 saneplvere not large enough to cause
concern.The combined 2006-2007 mean differences for thesestrata were somewhat
higher, indicating a trend toward reduced overaitipancy for these strata.

= The discrepancy between Avista’s and the audit’s ¢éeulated energy savings for
Stratum 1 was significant—both in the 2007 data anth the combined sample—and
should be evaluated further by Avista in order to esolve the errors.

= The discrepancy for Stratum 3 was significant in tie 2007 data, but indicated that
Avista may be underreporting savings in this stratun. The discrepancy was much
smaller in the combined 2006-2007 data.

Findings for the Nonresidential Program

The engineering review of Avista’s nonresidenti@gyam consisted of project-by-project
analyses based on the inputs and assumptions prbliidAvista, along with a check against
standard engineering practices and, in the capeeafinse sprayers, an evaluation of Avista’'s
metering data study completed in 2007 for a samilestalled units. The following summarizes
our findings for the nonresidential programs:

= The review of the five largest projects resulted irenergy savings close to Avista’s
reported values in the case of three project#\cross the two program years, we
obtained results that were close to Avista’s fateseof 12 large projects. Energy savings
calculated for two other 2007 projects were sigatiitly different from Avista’s reported
savings. As was the case in the 2006 audit, tledylleason for the significant differences
in energy savings for these two projects was tlavaitability of some assumptions used
by Avista to calculate energy savings; thereforeuged our own engineering
assumptions in our models.

= \We accepted the prescriptive per-unit savings of 4éherms for Stratum 1 (Pre-Rinse
Sprayer$, but note that this may be conservative.

= The review of the measures in Stratum 24l Other Measure$, which comprised
HVAC, shell, rooftop service, and appliances, restédd in values that were close to
Avista’s reported values, with the exception of agw HVAC measures and all of the
rooftop service projects.We evaluated the rooftop service projects usingesQand the
assumptions provided to us by PECI. There werdfgignt differences in our values and
Avista’s reported values due to the lack of clandyinformation provided by PECI and
because we modeled the savings in eQuest as opfmB&LI's own modeling tool. We
had similar difficulties in evaluating rooftop s&w projects in the 2006 audit.
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RECOMMENDATIONS

This first year of the independent verification olua variety of opportunities for Avista to
improve recordkeeping and program procedures. dlf@rfing recommendations should reduce
documentation problems and increase the accuraeygdheering calculations and reporting for
future years.

Residential Program

= Increase the reported savings for high-efficiencyantinuous-flow (tankless) water
heaters from 11 therms to at least 52 therms.

= Decrease the reported savings for high-efficiency04gallon water heaters from 11
therms to 8 therms?

= Increase the reported savings for high-efficiency@gallon water heaters from 8
therms to 11 therms.

= Request more detailed documentation from residentlacustomers and their
contractors submitting rebate requests.

= Provide outreach to vendors to educate them abouthat kind of information is
needed on the invoices.

= |nstitute stricter review of rebate applications toensure that the information on the
backup documentation is completely consistent witthat listed on the rebate forms.

= Make the rebate form consistent with the way that raasures are recorded in the
customer service database or change the customensee database to be consistent
with the rebate form.

= |dentify furnace, boiler, and water heater models hat do and do not meet minimum
efficiency requirements and provide this informatian to vendors or customers or use
it to review incoming applications.

= |nstitute an internal system for checking data enty accuracy to ensure that
incorrect measure types are not recorded in rebateecords.

= |nstitute a system for reviewing the entire databas on a regular basis to identify
and report therm values that are inconsistent withthe measure.

The report of the 2006 audit erroneously stated that Avista should increase reported savings for this
measure to 16 therms.
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= Review rules and procedures for assigning or calcating therms in the database to
ensure that they are consistent with engineering-t&blished rules and procedures.

Limited-Income Program

= Review the calculation methodologies used by all % to ensure that there is
consistency across the various agencies and thateegy savings are being calculated
correctly.

= Request that all necessary baseline information brecorded and maintained by the
agencies.

Non-Residential Program

= Increase documentation of baseline and retrofit egpment, including model
numbers, efficiencies, and shell information.

= For pre-rinse sprayers, retain invoices for the puchase of the rebated units.

= Complete a separate evaluation of PECI'&irCare Plusprogram to determine the
accuracy of reported energy savings.

Verification

= Consider conducting further analysis of the 2007 da before adjusting Avista’s
savings reports based on the results of this audit.would be reasonable to have
Avista either correct the database behind the tepmid have those reports re-verified, or
to expand the audit sample on those strata fortwihie variances between Avista’s
reports and our estimates were the largest to gecwihigher level of confidence and
precision for the recommended adjustments.
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1 INTRODUCTION

In February 2007, Avista Utilities (Avista) recedvapproval for a three-year natural gas
decoupling pilot, under which it must achieve dertgas Demand Side Management (DSM)
goals (i.e., energy savings, expressed in thermaider to be able to recover tracked margin.
The savings are achieved through a variety of esdidl, limited-income, and nonresidential
programs that Avista has undertaken. Avista mustywachievement of its DSM goals on an
annual basis by an independent third-party asseddoresach of the three years of the pilot.

Avista chose Research Into Action, Inc., to cauttbe verification. Together with its
subcontractor, Nexant, Inc., Research Into Actias performed independent verification audits
for the calendar years 2006 and 2007. The verifinoatwere done through a combination of
engineering evaluations of the estimated impactctbbns involved in the programs, together
with audits of the program documentation, to deteemvhether or not savings and costs were
applied to measures appropriately.

The audits were based on desk review of the pagigrwith possible telephone contacts or in-
person visits, of samples drawn separately fodesdial, limited-income, and nonresidential
customer categories. The purpose of the auditsavdstermine whether or not Avista’s savings
estimates in each case are reasonable. Specifiaalget out to answer the following questions:

1. Were the input data that Avista used to calcula¢enh savings on a case-by-case basis
adequately supported by invoices and related doctatien?

2. Were Avista’s methods for estimating therm savifogghe various measures installed
justified from an engineering standpoint?

3. Assuming adequate estimation methods and input @at&@ Avista’s calculations of
savings on a case-by-case basis accurate?

In August 2007, Research Into Action submittedporeto Avista detailing the results of the
audit of year 2006 programs. The report describ@sta’s residential, limited-income, and
nonresidential energy efficiency incentive prograthe audit methods used; the results of the
audit; and our recommendations to Avista, basethemudit results.

The current report covers the audit of the 200g@nms as well as cumulative 2006-07 results. It
includes the descriptions of the Avista progrant amdit methods as well as the 2007 and
cumulative results. Based on the results of thé62(@lit, we have made some changes to the
sampling method, which we describe in the approggaction of this report.
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AVISTA UTILITIES ENERGY
2 EFFICIENCY PROGRAMS

Since 2006, Avista Utilities has implemented enexfficiency incentive programs with its
residential, limited-income, and nonresidential gastomers. The programs provide rebates for
a variety of energy efficiency measures carriedadustomers’ homes and businesses. For the
calendar years 2006 and 2007, Avista’s customercgedatabase recorded completed
installations of 9,222 residential measures, 1]ii?ed-income residential measures, and 1,691
nonresidential measures. The details of how eanfram is implemented vary among the three
customer categories and, to some degree, amongiradgges within certain customer
categories.

RESIDENTIAL PROGRAM

The residential program provides rebates to resimarustomers for prescriptive energy
efficiency improvements for the following gas measu

= High-efficiency furnace

= High-efficiency boiler

= High-efficiency 40-gallon water heater

= High-efficiency 50-gallon water heater

= High-efficiency tankless water heater

= Ceiling/attic insulation

= Floor or wall insulation

= Duct insulation

= New east/west-, north-, or south-facing windows
= Replacement of east/west-, north-, or south-fasimglows
= Programmable thermostats

— ENERGY STAR homes

= Fireplace damper
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2. AVISTAUTILITIES ENERGY EFFICIENCY PROGRAMS

For the 2006 audit, Avista supplied Research Inttoh with the eligibility criteria and
assumptions used for computing savings for eatheodbove measures. These are shown in

Table 2.1.

Table 2.1: Eligibility Criteria and Assumptions for

Computing Savings for Residential Measures

High-Efficiency Tankless
Water Heater

MEASURE ELIGIBILITY CRITERIA BASELINE / SAVINGS
ASSUMPTIONS
High-Efficiency Gas Furnace Minimum Annual Fuel Utilization Federal minimum 72 therms
Efficiency (AFUE) of 90% AFUE (78%)
High-Efficiency Gas Boiler Minimum AFUE of 85% Federal minimum 72 therms
(80%)

High-Efficiency 40-Gallon Minimum Efficiency Factor (EF) .59 t0 .62 11 therms
Water Heater of .62

High-Efficiency 50-Gallon Minimum EF of .60 .58 t0 .60 8 therms

Water Heater
Minimum EF of .65 (not specified) 11 therms

Ceiling/Attic Insulation

Existing insulation less than R-
22; a minimum increase of R-10;
installed only in areas that
separate conditioned from
unconditioned areas of the
residence

R15 to R25

.042 therms per

square foot®

Floor or Wall Insulation

Existing insulation less than R-
11; minimum increase of R-10;
installed only in areas that
separate conditioned from
unconditioned areas of the
residence

R5 to R15

209 therms per
square foot*

Duct Insulation

Minimum increase of R-10;
installed on heating ducts in
unconditioned areas

2.8 therms per
linear foot

The savings reported in this table differ slightly from those reported in the corresponding table in the report
on 2006 projects. The original documentation that Avista supplied for the 2006 audit indicated that claimed
savings for insulation were calculated based on both the number of square feet covered and the number of
multiples of R-10 of insulation added, and this was what was reported in the table. However, a review of the
data reported for 2006 projects indicated that the claimed savings did not increase for multiples of R-10
beyond the first R-10 added. This was also the case for the 2007 data. Therefore, we have altered this table
to show that claimed savings were based solely on number of square feet covered, with a minimum

increase of R-10.

See footnote 1.
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2. AVISTAUTILITIES ENERGY EFFICIENCY PROGRAMS Page 5

MEASURE ELIGIBILITY CRITERIA BASELINE / SAVINGS
ASSUMPTIONS

New East/West-, North-, or Minimum U-factor of .35 U-factor .55 or .42 therms per
South-Facing Windows higher square foot of .
window installed

Replacement East/West-, minimum U-factor of .35 U-factor .55 or .83 therms per

North-, or South-Facing higher square foot of
Windows window installed

Our review of the claimed therms recorded in théstawdatabase for 2007 projects and
discussion with Avista staff during the 2007 aunldticated that Avista continued to use the
above criteria and assumptions for 2007 projedtat Teview identified an additional measure,
ENERGY STAR Homes, which was not included in the 2006 audit.tis measure, the
eligibility criterion is that it is an ENERGY STARqualified new home, and the savings is
deemed at 197 therms per home.

In the residential customer program, customers dieattly with contractors for installation of
measures. The customers record pertinent data #imuateasures on an Avisdame
Improvement Incentive Forfnebate form) and submit this form, together wimboices and
other relevant documentation from the contractoAtista. If the installation meets Avista’s
eligibility criteria, Avista issues a rebate to thestomer.

LIMITED-INCOME PROGRAM

The limited-income program provides rebates totkehincome residential customers for energy
efficiency improvements for the following gas measu

= Air infiltration

— ENERGY STAR windows
— ENERGY STAR doors

= High-efficiency furnace

= High-efficiency 40-gallon water heater

The original table reported that the claimed savings for new windows was calculated as .24 therms per
square foot, but review of the data reported (for both 2006 and 2007) indicated that the claimed savings
actually was calculated as .42 therms per square foot, and this figure was supported by our engineering
review. Therefore, we have altered this table to show that claimed savings were calculated as .42 therms
per square foot of window installed.

00

research/into/action

VERIFICATION OF 2006 NATURAL GAS DSM ENERGY SAVINGS: WASHINGTON AND IDAHO PROGRAMS

E-475



Page 6 2. AVISTAUTILITIES ENERGY EFFICIENCY PROGRAMS

= High-efficiency 50-gallon water heater
= High-efficiency tankless water heater
= Ceiling/attic insulation

= Floor or wall insulation

= Duct insulation

To qualify for an energy audit through the limitedome program, customers must attend a
workshop to learn about saving energy and are geaviow-cost/no-cost tips. After attending
the workshop, customers then receive an in-homesasgent and a Community Action Program
(CAP) agency determines cost-effective measurem$tallation, based on existing equipment,
the shell, and so forth.

One salient characteristic of the limited-incomegoam is that, while there are recommended or
suggested guidelines for the installation of measuhe analyses are performed and the
incentives are offered on a site-specific basisisTkthe minimum required efficiencies that apply
to some measures in the residential program—suclates heaters and furnaces (see above)—
do not necessarily apply in the limited-income pang.

The reasoning for this was that the assumptiorierdd for the residential and limited-income
programs. For the residential program, Avista agslithat customers receiving a rebate were
replacing a system on or near burnout and thatvileeyd need to buy at least a code
replacement water heater.

For the limited income program, the assumption tlias customers often would replace an
inefficient, but still functional, system beforerbout, so replacement with a new system would
provide a higher savings potential, even with adoefficiency level. Furthermore, Avista
assumed that many limited-income customers in namtuifed housing may not have the ability
to install a higher efficiency system in the avaléaspace.

A second salient characteristic of the limited-imeoprogram, which affects the verification
methodology, is that all measures in this prograendarectly installed by CAP agencies.
Therefore, the customer neither completes a rdbatenor receives invoices or other supporting
documentation from the installer. Instead, CAPahets record all input data (including pre-
existing conditions as relevant), either direcatifpisoftware installed on notebook computers
that they carry with them to the location of inktabn or onto paper forms. The software or
paper forms that are used vary among CAPs. Witlesmmor exceptions, no independent hard-
copy documentation exists for any of the measurdisis group.
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2. AVISTAUTILITIES ENERGY EFFICIENCY PROGRAMS Page 7

NONRESIDENTIAL PROGRAM

The nonresidential program provides rebates forggnefficiency improvements for the
following gas measures:

= Appliances

= Heating, ventilation, and air conditioning (HVAC)
= LEED certification

= Shell

= Pre-rinse sprayers

= Rooftop service

The procedures for implementing measures and aigimabates differ for pre-rinse sprayers,
rooftop services, and all other measures. For egdygplications involving pre-rinse sprayers and
rooftop service, Avista hires contractors who gthinstallation sites. In the case of pre-rinse
sprayers, the contractors install the measuresttjirén the case of rooftop service, the
contractors perform an audit. In both cases, cotdra record relevant data about the installation
(including pre-existing conditions) directly intofewvare installed on a notebook computer. Little
or no additional paper documentation is createdhfese measures.

For the rebate applications involving lighting, o, food service, and commercial HVAC
variable frequency drive equipment, the customarpachase and install the measure and
submit a rebate form and invoices to Avista. Thegpam for the remaining measure types is site
specific, in which customers receive an analysimfAvista prior to ordering and installing
equipment, which estimates energy savings and palk@mcentive. Avista enters into &nergy
Efficiency Agreememwith each customer, which states that they carioebursed upon
completion of the project, based on project coststgpe of equipment installed. The customers
sign this agreement and either hire a contractorsiall the measure or install it themselves.
Upon completion of the project and receipt of ires, Avista energy efficiency engineers post-
verify the installation. If the installation is veed and meets Avista’s eligibility criteria, Aues
issues a rebate.
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3 AUDIT METHODS

We used data sampling and analysis methods thabarmon and accepted in evaluation
research. The sampling methods, described in deghiiv, examined multiple strata within each
customer group. This was done to ensure that higitymon measures did not dominate the
overall sample. The data analysis, described iméxe section, combined an engineering review
of Avista’s therm-savings calculation methods,\aew of the documentation submitted with
each record in the samples to determine whethenput data that Avista used to calculate
therm savings were accurate, and a data reviewalo&e the accuracy of Avista’'s calculated
savings.

SAMPLING METHODOLOGY

The primary consideration that informed our sangphpproach was that each sample should
have sufficient statistical power to produce estesaf audit measurements with good precision
and confidence levels over the three-year coursleeoévaluation. In the report of the 2006 audit,
we indicated a goal of achieving 5% and 95% canfak. These levels were based on the
assumption of a very low rate of documentationretfowever, based on the results of the 2006
audit, achieving these highly stringent precisionfcdence levels would require significantly
larger samples. Since these levels go beyond indststndards (typically +10% precision and
90% confidence) and were not mandated by WUTC, ave lnelaxed them slightly to +10%
precision and 95% confidence.

Thus estimates of measurements that are expressegraportion or percentage of the sample
(e.g., percentage of the sample for which the i recorded on the rebate forms were
confirmed by accompanying documentation) shoulddmirate within plus-or-minus ten
percentage points. Estimates of the degree of griwista’s calculation of therm savings
should be accurate within £10% of the mean Avistlatdated therm savings.

In addition to the above primary consideration, approach incorporated two additional
considerations. First, efforts should be made t¢tugte the broadest possible range of measure
types in the sample. An initial review of the disttion of measure types revealed that a few
measure types accounted for a large percentageasures taken, while several other measure
types each accounted for very low percentagesmfilsirandom sample of such a population
would have been dominated by the high-frequencysomea, and some low-frequency measures
might not even be sampled. We used a stratifiegpbagrapproach to prevent such an
occurrence. As described below, we separated gieesi-frequency measure types into their
own strata so that they would not dominate theallysampling. Even with stratification, it was
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Page 10 3. AUDIT METHODS

possible that some low-frequency measure typesavmat be included, but excluding very low-
frequency measure types should have little impadhe results.

The second additional consideration was that thepandence of observations within each
sample should be maximized; therefore, efforts khba made to avoid common sources of
variance between any two observations that arshmared among all observations. We observed
that within the residential and limited-income cptees, there were many instances of multiple
measures per customer. Therefore, as described balo sampling approach was designed to
prevent more than one measure for any single custinom appearing in any sample.

The following describes our methodology for eacktamer type, as it was initially developed
for the 2006 audit as well as any subsequent neiemes.
Residential Program

For each program year, Avista provided ResearchAwtion with a data file with a separate
record for each residential measure. The dataliteved the following information for each
measure:

= Customer ID

= Measure type (code and description)
= Entry date

= Customer rebate amount ($)

= Estimated kWh savings

= Estimated therm savings

Within each program year, a large number of custsrhad multiple measures (rebates). In
addition, many customers had two or more casdseo$ame type of measure. Ideally, each
customer should be represented in the sample owly, @0 avoid interdependency among the
observations. Moreover, for the sake of sample cateulation, each type of measure should be
counted only once for each customer. This prevaves-sampling of measure types for which
there are multiple cases for some customers.

Identification of Residential Strata for 2006 Audit

As noted above, we found that some measures wstadled at many residences while others
were installed at a few. The distribution of measypes was similarly skewed regardless of

whether we counted a single case or multiple caseach measure type for a given customer
(seeError! Reference source not found.and Figure 3.2).
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3. AUDIT METHODS Page 11

Figure 3.1: Frequency Count of Residential Program Codes: All Cases Counted

I I I
Replacement Windows 1,836

High Bffidency Fumnace | 1.2
Insulation W 618
New Window = 279

40/50-GHigh Eficency Water Heater E 176

Other F 53

Figure 3.2: Frequency Count of Residential Program Codes:
Excluding Multiple Cases of a Single Program Code f  or a Given Customer
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Page 12 3. AUDIT METHODS

The most frequent single measure type Wagh-Efficiency Furnaceswith approximately 30%
of the caseReplacement WindowEast/West FacingNorth Facing andSouth Faciny

together made up about 44% of the cases. The relgameasure types made up about 26% of
the cases. Therefore, we identified three strata fivhich to sampledigh-Efficiency Furnaces
Replacement WindowandAll Other Measures

Refinement of Residential Stratification Plan for 2 007 Audit

The distribution of measure types in the 2007 mogwas similar to that for 2006 (see Figure
3.3). However, for a variety of reasons, we decieshodify the stratification plan for the 2007
verification somewhat to include four strata rattiem three.

Figure 3.3: Frequency Distribution of 2007 Residen  tial Measure Types

High Eficiency Furnace ﬁ 1464

Insulation = 624

40/50-GHigh Eficiency Water Heater - 198

Energy Sar Home 41

High Eficiency Boiler § 40

Hreplace Damper | 13

0 500 1000 1500 2000 2500 3000

First, in the 2006 verificatiorReplacement Windowsgas a single stratum ahkw Windows
were included withAll Other MeasuresThe method for calculating therm savings is samiibr
both types of windows (the difference is only ie ttoefficient that is applied) and so the
potential sources of error for these measure tgpesery similar. This argues for combining
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3. AUDIT METHODS Page 13

these two measure types into a single stratumaBypgNew Window®ut of theAll Other
Measuresstratum, a larger number of other measure typedeancluded in that division.

Second, théll Other Measurestratum in the 2006 verification includedsulationmeasures
together with a variety of prescriptive and nonsgretive measures. Given tHasulation

measures constitute a substantial portion of tagdsures, it seems reasonable to sample them as
a separate stratum.

Third, and finally,High-Efficiency Furnaces a prescriptive measure and so data-entry esror
the only source of variation in the amount of clathsavings. In fact, there was no error at all
recorded for théligh-Efficiency Furnacemeasure in the 2006 audit. Even though it accounts
for a large percentage of casdggh-Efficiency Furnaceaccounts for a small percentage of the
error in savings estimation. Some cases of thissareashould still be included in the
documentation review; however, it seems reasorthbtdat should consist of a smaller
percentage of the residential sample than prewaegresented.

Based on the above considerations, we stratifie@@®7 residential data as follows:
= Stratum 1. New and Replacement Windows (Calcu)ated
= Stratum 2: Insulation (Calculated)
= Stratum 3: High-Efficiency Furnaces and Boileree@eriptive)
= Stratum 4: All Other Measures (Prescriptive)

The size of each stratum is explained below.

Limited-Income Program

For each program year, Avista provided ResearchAwtion with a data file containing records
of limited-income residential measures from itstooger service database. The data file showed
the following data for each measure:

= Customer ID

= Measure type (code and description)
= Entry date

= Customer cost ($)

= Customer rebate amount ($)

= Estimated kWh savings

= Estimated therm savings
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Page 14 3. AUDIT METHODS

Identification of Limited Income Strata for 2006 Au dit

The limited-income list had characteristics simtlathe residential list: a large number of cases
with multiple measures per customer and a highgqual distribution of cases across measure
type. In this cas@ir Infiltration accounted for approximately 29% of the casesylation

(Celling, Floor, andWall) accounted for about 49%; aAll Other Measuresnade up about

22%.

As with the residential category, the distributafrmeasure types was similarly skewed
regardless of whether only a single case or mealtiplses of a measure type were counted for a
given customer (graphics not included). Followihg teasoning for the residential group, we
identified three strata from which to samphér. Infiltration, Insulation andAll Other Measures

Refinement of Limited-Income Stratification Plan fo r 2007 Audit

As with the residential program, the distributidmeeasure types in the 2007 limited-income
program was similar to that for 2006. The 2006fication found moderate levels of error in
claimed therms for both insulation and air infilios; as they continue to constitute more than
two-thirds of the entire limited-income pool, wecatked to continue sampling each as separate
strata.

However, for the 2007 verification, we decided ample the remaining measures in two strata
rather than one. One stratum incluB#ERGY STARWindowsandENERGY STARDoors

The other stratum includes the remaining meastitggh{Efficiency Furnacest0- and50-

Gallon High-Efficiency Water HeaterandProgrammable Thermostaiseach of which
constitutes a small proportion of the measures.

By dividing the sample into four strata insteadhwee, we will sample fewer of thiesulation
andAir Infiltration measures and therefore will be able to includeenobthe others.

Therefore, we stratified the 2007 limited-incoméadas follows:
= Stratum 1:Insulation
= Stratum 2:Air Infiltration
= Stratum 3:ENERGY STARWindows and Doors

= Stratum 4:All Other Measures
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Nonresidential Program

For each program year, Avista provided ResearchAction with a data file containing a
separate record for each nonresidential projea.deta file showed the following information
for each record:

= Application number

= Measure type

= Building type

= Estimated therm savings

= Date created

= Phase (completed for all measures)

= State (Washington or Idaho for all measures)

Identification of Nonresidential Strata for 2006 Au dit

The size of reported savings (therms) was highgitpely skewed, with a small number of
measures representing extremely high reported gawirherefore, thEive largest Measures
were singled out and evaluated as one stratumtagepafrom the random sample.

Among the remaining 644 measures, there were sependencies among measure type,
building type, and size of reported savings. A s#tabulation of measure type and building type
showed a clear tendency fere-Rinse Sprayeo be associated wiffood ServicdTable 3.1).

Pre-rinse sprayers accounted for a very large nupflietal measures and represented a fairly
narrow band of reported savings sizes (althougtetivas some variability). The other measure
types appeared to be distributed more-or-less aitypihicross the building types.

On the basis of this, we treatPde-Rinse Sprayer@he most common measure type and highly
concentrated in food service, the most common Imglt/pe) as a second stratum a&idOther
Measuresas a third stratum. The advantage of this is thpte-rinse sprayers were ne¢parated
out from the other measures, then they would reptes very large proportion of the entire
sample; treating them as a separate stratum alltveedther measure types to be relatively over-
sampled.

We treatedAll Other Measuresis a single stratum. Therefore, the data collecproach for
nonresidential customers consisted of one cens$ube&ive largest Measurg¢sand two strata
that were randomly samplere-Rinse SprayemandAll Other Measures
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Table 3.1: Measure Type by Building Type

BUILDING TYPE MEASURE TYPE
APPLIANCE HVAC LEED PRE-RINSE | ROOFTOP SHELL Total
CERTIFICATION| SPRAYER SERVICE

Agricultural 0 4 0 0 0 4 8
Church 0 1 0 0 0 0 1
Food Service 4 8 0 245 15 3 275
Government 4 21 2 57 7 12 103
Health Care 0 1 0 8 1 0 10
Hospitality 1 13 0 16 3 8 41
Manufacturing 1 6 0 0 0 5 12
Office 2 42 0 4 12 34 94
Residential 0 1 0 0 0 4 5
Retail 4 19 0 8 45 19 95
TOTAL 16 116 2 338 83 89 644

In addition, we found three cases in which the sapmication number was found on two
records; in all other cases, there was only onardgger application number. In all three cases,
the two records with the same application bothitdadtical information (i.e., same measure
type, building type, estimated therm savings, antbgh), with one exception: the date that the
record was created was different by one day forst@f duplicate application numbers. We
notified Avista of the duplications and requesteel tecord files associated with those three
application numbers to determine, on a case-by{gasis, whether the two records with the
same application number represented separate reeaswwvhether they were the same measure
recorded twice. None of the six records with dwgikcl application numbers was randomly
drawn for the survey.

Refinement of Nonresidential Stratification Plan fo r 2007 Audit

The only difference between the audits of the 2&@& 2007 nonresidential data was that we
selected the five largest measures for separateatimn in the 2007audit, whereas we had
selected the seven largest measures in the 2006 Bloel difference related to the different
locations of an observable break in the distributbclaimed therms in the 2006 and 2007 data.

Otherwise, there was no reason to stratify the 2@bifesidential sample differently from the

2006 sample. As previouslyre-Rinse Sprayers prescribed measure, accounted for a very
large number of total measures. The remaining propere all site-specific and were largely
comprised oRooftop ServiceHVAC, andShellmeasures. A very small number of
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miscellaneous project types (12 projects) weresntitciently frequent to justify creating a
separate stratum.

Based on the above considerations, after idengjfime five largest measures (not a stratum of
the randomly drawn sample), we stratified the 2@@ited-income data as follows:

= Stratum 1:Pre-Rinse Sprayers

= Stratum 2: All Other Measures

Sample Size Determination

Prior to the 2006 verification, we calculated sagrgkes to yield precise estimates for both the
paper train audit and the check of Avista’s calmdaherm savings for the completed three-year
verification. We determined the sample size folhegar by dividing the three-year sample size
by three.

Also as noted above, our initial sample size esesaere based on a desire to achieve very high
levels of confidence and precision, combined wi#sumptions of very low rates of
documentation error, which turned out to be inadtr€he following describes how we revised
sample-size estimates based on error rates obtdiunady the 2006 verification, to achieve
confidence and precision levels that still mee#xaeed industry standards.

Sample Size Determination for the Audit of Avista’s Savings Estimates

The formula for calculating the sample size for aleit of Avista’s calculations for a particular
group includes the standard deviation of the difiees between Avista’s and the audit’s
estimated therm savings across all measures witiairgroup. Prior to the 2006 verification, this
value was not known, so it was necessary to esimat

In most cases, the 2006 verification results shogvedter variance (larger standard deviations)
in the differences between Avista’s and the aud#gings estimates than was anticipated. This
meant that larger samples would be needed to aliev95/5 level of confidence and precision
that we originally had set for this evaluationfadiet, the sample sizes needed would be
impractical and cost-prohibitive to achieve in #7 and 2008 verifications. However, as noted
above, the 95/5 confidence level was not mandagebeSettlement Agreement, and it is more
stringent than the industry-standard levels of @@#tfidence and 10% precision.

We re-calculated revised sample sizes using timelatd deviations of the differences between
Avista’s and the audit’s savings estimates from20@6 data. We re-calculated both the
estimated three-year sample sizes along with tfayge 2007 verification.

In addition, in contrast to the approach taken jonesly, the new sample size calculations for the
audit of savings estimates considered only caledlateasures (i.e., measures that require some
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computation to arrive at the therm savings, sualindows or insulation, as opposed to purely
prescriptive measures, such as furnaces or wasdeisg. We continued to sample prescriptive
measures as part of the paper-trail audit and coedpghe savings recorded for each of those
measures against Avista’s prescribed savings @eap However, since the only source of
variance in those measures would be data-entry @rot calculation error), we did not consider
them part of the savings estimates audit.

To compute the sample sizes for the calculated unesswe used the pooled standard deviations
across those strata with calculated measures watgh group. The results are shown in Table .
Even using the 95/10 confidence/precision levelctviis somewhat more stringent than the
industry-standard 90/10 level, the re-calculateda size estimates are smaller than the sample
sizes for the 2006 verification for the limited-ome and nonresidential samples (61 vs. 68 and 5
vs. 23, respectively), while that for the residahgiroup is only somewhat larger than for the

2006 verification. The required sample size fornbaresidential group is very small, despite a
large standard deviation of the Avista-audit déferes, because these projects generally had very
large savings and so the margin of error was ptapately large. Thus, while the standard
deviation of the differences between Avista’s dameldudit’s estimates was larger than in the
other strata, it was small in comparison to thegimmaof error and therefore a relatively small
sample delivers good precision. However, as exgthlvelow, the requirements of the paper-trail
audit resulted in a much larger sample for the esidential group than that shown in Table .
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Table 3.2: Revised Sample Size Estimates for Therm

Page 19

Savings Audit — Calculated Measures Only

GROUP ESTIMATED' 2006 2006 DATA SAMPLE SIZE ESTIMATE
THREE-YEAR | ESTIMATED?
POPULATION | STANDARD | SAMPLE SizE STANDARD USING 95/10 STANDARD UsING 90/10 STANDARD
DEVIATION DEVIATION OF | CONFIDENCE/PRECISION LEVEL | CONFIDENCE/PRECISION LEVEL
AVISTA AUDIT
OFAﬁ\gﬁ_TA DiFrErence® | THREE-YEAR 2007* THREE-YEAR 2007*
DIFFERENCE
Residential Sample 6,331 6.9 72 59.9 231 83 163 (55)
Limited-Income Sample 1,525 23.2 68 85.7 182 (61) 134 (45)
Nonresidential ° 935 209.5 23 285.0 14 (5) 10 4)

1

The three-year populations were estimated by multiplying the 2006 populations (excluding duplicate records for a given customer) for each group by three; comparison of
2006 and 2007 data indicated similar levels of calculated measures when duplicate records were removed from each population.

These estimated standard deviations were used to approximate the sample sizes for the 2006 verification; the method used to generate them is described in the Final Report
for the 2006 verification.

The standard deviation for the Residential sample was computed as a pooled standard deviation across those strata that were comprised only of calculated measures:
Stratum 1 (New and Replacement Windows) and Stratum 3 (Insulation).

The 2007 sample sizes were calculated by subtracting the 2006 sample size from the estimated three-year sample size and dividing by two; however, this produced very small
2007 sample sizes for strata comprised of prescriptive measures and some other measure types with very low error rates, which had resulted in larger-than-necessary 2006
samples. In those cases, we conservatively set the estimated 2007 sample sizes at one-third of the estimated three-year sizes; the sample sizes for those strata are shown in
parentheses.

Note that the required sample size for this group is very small, despite the fact that the standard deviation of the Avista audit differences was quite large. This is because the
projects in this stratum generally had very large savings and so the margin of error was proportionately large. Thus, while the standard deviation of the differences between
Avista’s and the audit’s estimates was larger than in the other strata, it was small in comparison to the margin of error, and therefore a relatively small sample delivers good
precision.
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Sample Size Determination for the Paper-Trail Audit

In originally calculating the sample size for thegpr-trail audit, we assumed that Avista’s inputs
would be adequately documented in at least 95%eotases. As Table shows, we found no
documentation errors in four of the eight stratawdver, the rate of documentation error in the
other four strata ranged from about 14% to 37%ctviwas much larger than that used to
generate the estimated three-year sample sizesalffbcts the sample size required for the 95/5
level of confidence/precision.

Table 3.3: Documentation Error and Mean Error of S avings Estimation by Group, 2006 Verification

GROUP DOCUMENTATION ERROR MEAN
ESTIMATION
CouNnT PERCENT OF ERROR
PROJECTSIN | (As Percent of
STRATUM Total)
Residential Sample Stratum 1 ( High-Efficiency Furnaces ) 0 0% 0.0%
Residential Sample Stratum 2 ( Replacement Windows ) 8 33.3% 8.4%
Residential Sample Stratum 3 ( All Other Measures ) 9 37.5% 29.4%
Limited-Income Sample Stratum 1 ( Air Infiltration ) 0 0% 20.1%
Limited-Income Sample Stratum 2 ( Insulation ) 0 0% 17.6%
Limited-Income Sample Stratum 3 ( All Other Measures ) 4 19.0% 60.7%
Nonresidential, Five Largest Projects 1 14.3% 56.7%
Nonresidential Sample Stratum 1 ( Pre-Rinse Sprayers ) 0 0% 0.0%
Nonresidential Sample Stratum 2 ( All Other Measures ) 7 30.4% -2.3%

Again, as noted above, the 95/5 confidence level e mandated by the Settlement
Agreement, and it is more stringent than the ingestandard levels of 90% confidence and 10%
precision. Moreover, we calculated our original pe¥size estimates for each sample stratum,
whereas the results of interest pertain to theeestimple rather than the individual strata (the
reason for stratifying the sample was to ensurealmoad range of measure types would be
included, but we report the weighted combined tedol each entire sample).

While we believe that it nevertheless is desirableave a reasonable sample of as many
measure types as possible to allow us to deterwinather there are any systematic sources of
error, it is not necessary to adhere to the origmethod for determining sample size.

As shown in Table , we used the 2006 error rates-tralculate the estimated three-year sample
sizes, along with those for the 2007 verificatibncontrast to the case with the therm savings
audit, the paper trail audit should apply to allasigre types, prescriptive as well as calculated.
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We first computed sample sizes separately for &tied and prescriptive meastitassing both
95/5 and 95/10 confidence/precision levels. We atdoulated the sample sizes for each sample
as a whole, using pooled error rates across tlceleééd and prescriptive measures for each
group. We did this to identify the minimum sampleesneeded for each group, irrespective of
the type of measure.

As expected, a 95/5 confidence/precision level da@cessitate larger residential and
nonresidential samples than we obtained in the 2@@6@cation (99 vs. 72 and 67 vs. 46,
respectively). The 2007 limited-income sample wdugdsmaller than for the 2006 verification
(27 vs. 64) because the documentation error ratiaé& group was relatively small. In fact, the
estimated three-year pooled sample for the limibedme group (81) was only slightly greater
than was obtained in the 2006 verification (64)ensure that each year’s verification would
include at least one-third of the three-year potdeal, we indicated that the 95/5 sample size for
the 2007 limited-income paper-trail audit woulddideast 27. When the 95/10 standard is
applied, the pooled 2007 sample sizes for all tgreaps are much smaller than those obtained
in the 2006 verification (23 vs. 72, 7 vs. 64, 48dvs. 46).

Based on the above considerations, it was possilgeoduce results with acceptable levels of
confidence and precision—nearly as high as orifyirdanned, at least at the entire-group
levels—by drawing and examining samples that atemuah larger than those examined in the
2006 verification.

® As noted above, none of the measures in the Limited-Income were prescriptive.
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Table 3.4: Revised Sample Size Estimates for Paper  Trail Audit

GROUP ESTIMATED'! 2006 DATA SAMPLE SIZE ESTIMATES
THREE-YEAR -
POPULATION | SAMPLE SizE ERROR USING 95/10 STANDARD UsING 90/10 STANDARD
RaTE?® CONFIDENCE/PRECISION LEVEL | CONFIDENCE/PRECISION LEVEL
THREE-YEAR 2007* THREE-YEAR 2007*
RESIDENTIAL
Residential — Calculated 6,331 41 29.2% 302 131 78 (26)
Residential — Prescriptive 3,990 31 16.1% 197 83 51 a7
Residential Sample — Combined ° 10,320 72 23.6% 270 929 69 (23)

LIMITED INCOME

Limited-Income Sample — Combined > 1,524 64 5.9% 81 (27) 21 )

NONRESIDENTIAL

Nonresidential — Calculated 935 23 30.4% 241 109 75 26
Nonresidential — Prescriptive 1,019 23 0% 15 (5) 4 Q)
Nonresidential Sample — Combined > 1,953 46 15.2% 180 67 48 (16)

1

The three-year strata populations were estimated by multiplying the estimated three-year population for each group by the proportion each stratum contributed to the 2006
sample.

Sizes and error rates of the sample strata were determined by re-assigning the 2006 measures to the currently defined strata and performing counts within the new strata.
To calculate sample size when the error rate was 0%, an error rate of 1.0% was substituted, as using the 0% rate would have produced a sample size of 0.

The 2007 sample sizes were calculated by subtracting the 2006 sample size from the estimated three-year sample size and dividing by two; however, this produced very small
2007 sample sizes for several strata that had very high error rates and, hence, larger-than-necessary 2006 samples. In those cases, we conservatively set the estimated 2007
sample sizes at one-third of the estimated three-year sizes; the sample sizes for those strata are shown in parentheses.

We calculated sample sizes that apply the 95/5 and 95/10 confidence/precision levels to the calculated measures in the Residential, Limited-Income, and Nonresidential
groups as a whole, collapsed across strata. We used the pooled error rate for calculated measures for each group. We calculated the pooled 2007 sample sizes by
subtracting the 2006 group-level sample sizes from the estimated three-year pooled sample sizes and divided by two; however, in several cases, this produced very small
samples for 2007. In those cases, we conservatively set the estimated pooled 2007 sample sizes at one-third of the estimated three-year pooled sizes; these are shown in
parentheses.
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Planned Sample Sizes for the Combined Paper-Trail a

Page 23

nd Savings Estimate Audit

Table shows the planned sample sizes for the 266fication by group. We arrived at these
figures by combining the sample requirements fergtivings estimate audit of the calculated
measures with the paper-trail audit requirementsotth calculated and prescriptive measures.
The primary criterion was that each group shoul@, minimum, meet the 90/10 confidence/
precision standard for both the paper-trail andrggvestimate audit.

Table 3.5: Revised Planned Sample Sizes

GROUP THREE- 2007 COMMENT
YEAR
RESIDENTIAL
Residential — Calculated 231 80 Achieves 95/10 confidence/precision for therm
savings audit, >95/10 for paper trail audit
Residential — Prescriptive 51 17 Achieves 95/10 confidence/precision for paper trail
audit
Residential Total 282 97
LIMITED INCOME
Limited-Income 182 61 Achieves 95/10 confidence/precision for therm
savings audit, >95/10 for paper trail audit
NONRESIDENTIAL
Nonresidential — Calculated 75 26 Achieves >95/5 confidence/precision for therm
savings audit, 95/10 for paper trail audit
Nonresidential — Prescriptive 15 5 Achieves 95/10 confidence/precision for paper trail
audit
Nonresidential Total 90 31

The sample sizes for the calculated measures irei@ential and limited-income groups were
driven by the confidence/precision requirementtheftherm savings audit. However, the sample
size for the calculated measures in the nonresalembup was driven by the requirements of the
paper-trail audit. As a result, the confidence/giea levels for the therm savings audit for this
stratum are higher than for the others (>95/5 851 @®).

We allocated the sample sizes within each growghas/n in Table 3.6.
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Table 3.6: Planned 2007 Sample Sizes by Stratum

STRATUM 2007 COMMENT
RESIDENTIAL
Strat 1, Windows (calculated) 40 “Calculated” measures divided evenly between Stratum 1
- and 2; combined in paper-trail and therm savings audit.
Strat 2, Insulation (calculated) 40
Strat 3, High-Efficiency Furnace 4 No variability in HE Furnace in 2006; combined with
(prescriptive) Stratum 4 in paper-trail audit; number of HE Furnace

— approximately equal to number of most common measure
Strat 4, Other (prescriptive) 13 type in Stratum 4.
Residential Total 97

LIMITED-INCOME

Strat 1, Insulation 15 All strata are calculated measures. Under-sampled Stratum
- 1 and 2 and over-sampled Stratum 3 and 4. Stratum 4 is
Strat 2, Air Infiltration 15 largest stratum because it is comprised of several measure
Strat 3, ENERGY STAR ® 12 | bpes.
Windows/Door
Strat 4, Other 19
Limited-Income Total 61
NONRESIDENTIAL
Nonresidential — Five Largest 5 N/A
Nonresidential — Calculated 26 No stratification within calculated measures
Nonresidential — Prescriptive 5 No stratification within prescriptive measures
Nonresidential Total 31

Randomization

Within each customer type, we partitioned theitigd the specified strata discussed above. Then
we created aBPSSlata set for each stratum. Within each stratumcneated a new variable

that was populated with a different random numbeefch record (using a uniform

distribution). We ordered each data set by theagandariable, which randomized the order of
the cases within that set. Then, within each dettange selected the firatcases, where was the
specified sample size for that stratum.

We had determined that if a given customer wassslanore than once, the duplicate
selections of that customer would be replaced thighnext records in that stratum. This
occurred three times in the 2006 audit but didawour in the 2007 audit.

VERIFICATION METHODOLOGY

The verification methodology for all three prograsimared three common components:
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1. Reviewing the paper documentation of the sampledscto verify that the input data
used to calculate the therms saved on a case-kyatathod were correct;

2. Performing an engineering review of the assumptibaswent into Avista’s calculations
of therm savings for the various measures; and

3. Independently calculating therm savings on a cgseabe basis, using either Avista’s
assumptions or other sets of assumptions restuting the engineering review.

Generally speaking, the verification methodologytfe 2007 audit did not differ from that for
the 2006 audit. Any differences are indicated.

Review of Paper Documentation

Some differences existed among the programs argtgostrata in how measures were
installed. These differences resulted in variameése nature of the input data sources and how
they were documented. We describe the procedurdsllae/ed in our review of paper
documentation separately for each program (resalehinited-income, and nonresidential).

Residential Program

In the residential program, customers dealt diyesith contractors for installation of measures.
The customers recorded pertinent data about theuresaon an Avistelome Improvement
Incentive Form(rebate form) and submitted this form, togethehwivoices and other relevant
documentation from the contractor, to Avista. Aaigtrwarded electronic copies of rebate
forms, invoices, and other relevant documentatooriffe sample cases to Research Into Action.

Data Entry and Coding

For each sample stratum, we create@acelworkbook for recording details about the
documentation received from Avista. Each workbaakuded columns for recording, on a case-
by-case basis: the customer identification numii®); (he measure that was installed; whether
or not the records, including an invoice, had beeeived; disposition codes; and notes
describing any exceptions. In addition, each woodkbiocluded columns for recording the input
data recorded for each case. Finally, each workihaokcolumns pre-coded with the Avista-
supplied per-unit savings values or algorithmsctdculating savings (as explained below) for
each case. (In the event that our engineeringwesuggested different per-unit values or
algorithms, we substituted these for those supfiiiedvista.)

For each case, we reviewed all invoices and otbhenmientation to confirm the information
listed on the rebate form for the measure in gaestor example, if the rebate form listed a 40-
gallon, high-efficiency gas water heater with afidigncy Factor (EF) of .63, we checked to see
if the invoice and/or other documentation confirnadicbf that information. Based on the initial
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review of the documents, we assignedratial Disposition Codedo each case. For the
residential strata, the possible codes were:

1 = Invoice or other documentation confirms rebfmen

2 = Invoice does not provide sufficient informattonconfirm rebate form
3 = Invoice contradicts rebate form

4 = Measure was incorrectly coded in the Avistaathaise

5 = Does not qualify for a rebate

We assigned a code of “1” if the invoice or othecuimentation provided sufficient details to
compute therm savings based on Avista’s critercta@mfirmed the information provided on the
rebate form. For example, if the measure was aadlorghigh-efficiency water heater and the
invoice or other material documented that measgevell as either the EF or the model number
(which could be used to determine the EF), andEthenet Avista’s eligibility standard, then we
assigned a code of “1”. Similarly, if the measumsva high-efficiency furnace and the invoice or
other materials documented that measure as wi#ieaBFUE% or model number, and the
AFUE% met Avista’s eligibility standard, then wesaged a code of “1”. Note that, even if the
invoice did not document the EF or AFUE%, if we evable to obtain this information based on
the model information, then we assigned a codd tflh the case of insulation, the measure,
area, and pre- and post- R-values were necessary.

For windows, it was necessary for the invoice tounent the measure, as well as the area
covered. However, we found that the invoice typycdid not specify the direction that the
windows faced. Therefore, our protocol was thétéf invoice documented windows and it was
possible to determine the total area of the wind@nd if the total area on the rebate form did
not exceed the total area on the invoice, thenssgaed a code of “1”.

We assigned a code of “2” if the invoice and otinaterials did not provide sufficient input data
to confirm information on the rebate form. For exden if the invoice and other materials did not
document the input data recorded on the rebate, fmerassigned a code of “2”. Similarly, if the
invoice and supporting materials documented nelfenor the model for a water heater, or did
not document the model or AFUE% for a furnace, ssgned a code of “2”. In the case of
windows, we assigned a “2” if the area covered m@sdiocumented. For insulation, we assigned
a “2” if the area, the existing R-value, or thedfiR-value was not documented.

If the invoice and/or other materials showed ingatia—such as the square feet of windows or
insulation installed—that contradicted that showrtloe rebate form, we assigned a code of “3".
For the purposes of this audit, we defined “conttémh” as a difference such that the therm
savings based on the value shown on the rebatedweceeds the therm savings based on the
value documented in the input data by more than 5%.
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For example, if the measure in question was windewasulation, and the square footage
recorded on the rebate form exceeded that recandéide invoice or other documentation by
more than 5%, we then assigned a disposition cbt ghecause the savings estimated from
the rebate form exceeded by more than 5% the antibaitvould be estimated from the value on
the invoice).

If the invoice or other documentation showed a memether than what was recorded for that
case in the Avista database, we assigned a cddé. éfinally, we found a few cases in which

the EF of a water heater or AFUE% of a furnace ma&aslocumented, but in which we were able
to obtain this information from the manufactured dound that the EF or AFUE% did not meet
Avista’s eligibility standards even though a reldadd been issued. In these cases, we assigned a
code of “5”.

Note that a code of “3”, “4”, or “5” did not necesgdy mean that there was not sufficient
documentation of input data, simply that those dadg not have been correctly reported.

If the Initial Disposition Codewas other than “1”, we recorded an explanatioth@Notes
column of the workbook.

Data Clarification

If the information on the supporting documentatizas incomplete, we attempted to obtain the
missing information by contacting Avista and/or thanufacturer, supplier, or dealer of the
installed measure. For example, if the EF for sewheater was not documented, but the model
number was, we contacted the manufacturer, supplierealer to find out the EF for the listed
model. Using the information obtained through thasetacts, we assigned-aal Disposition
Codeto each case and updated the case notes.

Limited-Income Program

The limited-income program is non-prescriptivetls® analyses are performed and incentives
offered on a site-specific basis. As noted abovaR £directly install all measures in the limited-
income program and record all input data eithexdly into software installed on notebook
computers that they carry with them to the locatbmstallation or onto paper forms. The
customer neither completes a rebate form nor reseiwoices or other supporting
documentation from the installer, and little orindependent hard-copy documentation exists for
any of the measures in this sample.

Avista forwarded to Research Into Action electraropies of software screen captures or paper
forms from the CAP agencies. All such documentsviaelednvoice Formand showed

output data for the measure; in some cases, forens included that showed input data that went
into computing the output data.
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Data Entry and Coding

As with the residential program, we created=aelworkbook to record details about the
documentation we received for each case in thédadnncome sample strata. Each workbook
included columns for recording, on a case-by-casgsbthe customer identification number
(ID); the measure that was installed; whether artin@ records had been received; disposition
codes; and notes describing any exceptions. Irtiaddeach workbook included columns for
recording the input data recorded for each casegdsas columns pre-coded with the Avista-
supplied per-unit values or algorithms for each snea

Based on the initial review of the documents, waggeed arinitial Disposition Codedo each

case. Disposition codes were defined so as to h&istent, to the degree possible, with the codes
for the residential program. However, because @fthy that measures were installed and
documented in the limited-income program, the dedins of the first two codes are slightly
different from those for the residential progranorgbver, the residential disposition code “3” —
which indicates a data disagreement between tlaeadébrm and other documentation — does not
apply to the limited-income program, as typicaligite was no independent paper documentation
other than the rebate form in this program. Thus gossible codes for the limited-income strata
were:

1 = Sufficient input data and no coding errors

2 = Input data were not detailed

4 = Measure was incorrectly coded in the Avistaathaise
5 = Does not qualify for rebate

Our criteria for assigning a code of “1” were sianito those for the residential program, except
that there was no criterion of independently conifirg the information on the rebate form (since
there typically was no independent documentatimsfead, the criteria were that the invoice
form provide sufficient detail to compute thermis@g, based on Avista’s criteria, and to verify
that the measure qualified for a rebate. For examipilhe measure was a 40-gallon, high-
efficiency water heater, and the invoice form doeuntaed that measure, as well as either the EF
or the model number (which could be used to detegrthe EF), and the EF met Avista’s
eligibility standard, then we assigned a code 6f Similarly, if the measure was a high-
efficiency furnace, and the invoice documented theasure, as well as the AFUE% or model
number, and the AFUE% met Avista’s eligibility stiand, then we assigned a code of “1”. As
with the cases in the residential program, evéneifinvoice did not document the EF or
AFUE%, if we were able to obtain this informatioasled on the model information, then we
assigned a code of “1”. For windows, it was neagsiat the invoice to document the measure,
as well as the area covered. In the case of insalahe measure, area, and pre- and post- R-
values were necessary.
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Again, our criteria for assigning a code of “2” wesimilar to those for the residential program,
except for the reference to confirming the inforim@tbon the rebate form. Instead, the criteria
were that the invoice form did not provide inputadsufficient to compute therm savings or to
verify that the measure qualified for a rebate. &ample, if the invoice documented neither EF
nor the model for a water heater, or it did notudnent the model or AFUE% for a furnace, we
assigned a code of “2”. In the case of windowsagsgned a “2” if the area covered was not
documented. For insulation, we assigned a “2”efdhea, the existing R-value, or the final R-
value was not documented.

As indicated above, we did not assign a code ot63ny of the cases in the limited-income
program.

If the invoice form showed a measure other thantwdas recorded for that case in the Avista
database, we assigned a code of “4”. Finally, femacases the invoice did not document the EF
of a water heater or AFUE% of a furnace, but weenadsle to obtain this information from the
manufacturer, and thus found that the EF or AFUESMdt meet Avista’s eligibility standards,
even though a rebate had been issued. We assigett @f “5” to these cases.

As with the residential program, a code of “4” &t tlid not mean that there was not sufficient
documentation of input data, but only that thosa daay not have been correctly reported.

Data Clarification

If the Initial Disposition Codewas other than “1”, we recorded an explanatioth@Notes
column of the workbook. For all such cases, weadetd Avista to attempt to obtain additional
information to clarify the cases’ disposition. Bagm the results of our efforts, we assigned a
Final Disposition Codeo each case, using the same coding scheme #efmitial disposition.

Nonresidential Program

The majority of the projects in the nonresidenpi@gram involved non-prescriptive, custom
engineering projects. For these projects, Avistafeted the individual energy calculations
either in spreadsheet tools or through modelingramms. The only projects that were not custom
were those that involved installation of pre-rispeayers; these were prescriptive-rebate projects
with a set energy savings value per item.

For each custom engineering project, Avista forwdrdlectronic copies of the project evaluation
report, the agreement, invoices, and other reledaciimentation to Research Into Action.
Information for the pre-rinse sprayers consistedrdExcelspreadsheet, also supplied to
Research Into Action, that listed: number of sprayestalled; equipment manufacturer; location
of the sprayer; pre- and post-GPM data; water teatpee data; and additional notes as
necessary. Invoices for the purchase of the sprager not provided.
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Data Entry and Coding

For each group, we created Bxcelworkbook to record details about the documentation
received from Avista. Each workbook included colgnfior recording, on a case-by-case basis:
the customer identification number (ID); the meaghat was installed; whether or not records
had been received; disposition codes; and notesideg any exceptions.

Based on the initial review of the documents, waggeed arinitial Disposition Codedo each
case. For the nonresidential strata, the possdaleswere:

1 = Documentation reasonable
2 = Documentation problematic

The codes are somewhat different from those us#ti2006 audit. We changed the coding
because we found that the range of documentatmessthat we encountered, in both the 2006
and 2007 samples, do not fit neatly into a smadlcten of categories. Therefore, we assigned a
code of “1” if the documentation provided sufficiefetail to compute therm savings that we felt
reasonably confident in using to evaluate Avistéésmed savings. Sufficient documentation
included data such as modeling inputs and/or osjfatseline assumptions, and spreadsheet
tools that allowed us to evaluate the project tghoour own use of models or spreadsheet, and to
confirm the energy savings value reported by Avista

We assigned a code of “2” if the documentation led did not offer sufficient data to compute
therm savings that we felt reasonably confidentsimg to evaluate Avista’s claimed savings.
Even if we assigned a code of “2”, we nevertheteag have calculated estimates, but in such
cases we do not necessarily recommend that ounast be used instead of Avista’s claimed
therms.

If the Initial Disposition Codewas other than “1”, we recorded an explanatioth@Notes
column of the workbook.

Data Clarification

If the information in the supporting documentatiwas incomplete, we attempted to obtain the
missing data by contacting Avista. For exampléhéf baseline assumptions used in the
spreadsheet calculation of a project were not dexjiwe asked Avista for these assumptions.
Using the information obtained, we assignd€ral Disposition Codeo each case and updated
the case notes.
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Engineering Review

Residential Program

The engineering review of Avista’s residential prog consisted of a check against standard
engineering practices, comparing Avista’s repodrergy savings to other utility DSM program
offerings, and performing engineering calculatitmserify savings on a measure-by-measure
basis. We used Avista’s assumptions and rebatéiqgaabns for each measure (e.g., window U-
value requirements, EF of water heaters) in théneeging review. We also evaluated them for
appropriateness, such as by comparing them tovaldes for Washington and Idaho.

The following outlines the review methods for easbasure in the program:

= High-Efficiency Furnace and Gas Boiler: The review included the use of ENERGY
STAR™s online calculatdrfor the regions in Avista’'s Washington and Idadwitory,
along with values used by other utility compani@ssimilar baseline and retrofit
requirements, adjusted for heating-degree-days.

= High-Efficiency Water Heater (40- and 50-gallon): The review included engineering
calculations using Avista's Energy Factor (EF) dications and a comparison with
other utility company reported values for similasbline and retrofit requirements.

= High-Efficiency Tankless Water Heater: The review included engineering calculations
using a baseline EF of 0.58 and a retrofit EF 82(typical for tankless water heaters),
and a comparison with savings values reported lbgrattility companies and the
California Database for Energy Efficient Resour@sSER).

= Ceiling/Attic/Floor/Wall/Duct Insulation Measures: The review included engineering
calculations based on theodified heating-degree-dagethod, using Avista’s stated
baseline and retrofit assumptions. We also usetingedegree-days for Spokane,
Washington, and a seasonal equipment efficienaygatf 0.60 in the calculations.

= New Windows: The review of this measure included engineeraigutations based on a
decrease in air infiltration (using t2805 ASHRAE Fundamentateethod for
infiltration reduction) and conduction (using ttm@dified heating-degree-dagyethod)
due to the installation of a new window. We useskliae and retrofit assumptions for U-
factors, as stated by Avista, in the analysis. We ased heating-degree-days for
Spokane, Washington, and a seasonal equipmeneafficrating of 0.60 in the review.

See the ENERGY STAR® website: http://www.energystar.gov/ia/business/bulk_purchasing/bpsavings_calc/
CalculatorProgrammablethermostat.x|s.

2005 ASHRAE Handbook Fundamentals, Section 27.21, “Residential Calculations Examples,” Equation 40.
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= Replacement Windows: The review of this measure included engineeralgutations
based on a decrease in air infiltration (using2®@5 ASHRAE Fundamentaigethod for
infiltration reduction) and conduction (using ttmedified heating-degree-dagyethod)
due to the installation of a replacement window. W8ed baseline and retrofit
assumptions for U-factors, as stated by Avistéhéanalysis. We also used heating-
degree-days for Spokane, Washington, and a seasguigiment efficiency rating of 0.60
in the calculations.

= Programmable Thermostats: The review included running ENERGY STAR online
calculator for programmable thermostats, usingnadlilable locations in Avista’s
Washington and Idaho service territory, and aveiatie savings results across all
regions. We discounted the ENERGY STA§avings value to 25%, based on Energy
Information Administration (EIA) surveys, which m@ped that only 25% of installed
programmable thermostats are correctly progranimed.

= ENERGY STAR® Homes.The review included a comparison of deemed valses by
other utility companies (Rocky Mt. Power and Uni8®uEnergy Services) for Energy-
Star homes. We compared the baseline and reagsitmptions, as well as heating
degree days in each region.

Limited-Income Program

All of the projects in the limited-income prograneme custom projects. Therefore, our
engineering review of the limited-income programsisted of a check against standard
engineering practices. We used baseline and retadfies reported for each measure (e.g.,
window U-values, insulation R-values) in the engnirgg review.

The following outlines the review methods for easbasure in the program:

= Air Infiltration:  The review included calculating heating energyregs achieved by
heating less infiltrated outside air to the desirside air temperature. Air change rates
before and after infiltration reductions were usedapture the associated heating energy
savings. The assumptions and inputs used in tlcalaéibns were taken from customer
files provided by Avista or from standard enginegnmanuals’ practices.

= ENERGY STAR® Windows: The review of this measure included engineering
calculations based on a decrease in air infiltrafising the2005 ASHRAE
Fundamentalsnethod for infiltration reduction) and conducti@sing themodified
heating-degree-dagnethod) due to the installation of ENERGY STA®indows.

® A Look at Residential Energy Consumption in 1997, DOE/EIA-0632 (97), Energy Information

Administration.
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Baseline and retrofit values for each customer yeogided by Avista and used in the
analysis.

= ENERGY STAR® Doors: A review of the measure was not completed becaoseich
measure was selected in the sample.

= High-Efficiency Furnace: The review included the use of ENERGY STARonline
calculator for the regions in Avista’s Washingtardddaho territory, along with values
used by other utility companies for similar baseland retrofit requirements, adjusted for
heating-degree-days.

= High-Efficiency Water Heater (40- and 50-gallon): The review included engineering
calculations using Avista's Energy Factor (EF) dications and a comparison with
other utility company reported values for similasbline and retrofit requirements.

= High-Efficiency Tankless Water Heater: The review included engineering calculations
using a baseline EF of 0.58 and a retrofit EF 80{typical for tankless water heaters),
and a comparison with savings values reported lbgrattility companies and the
California DEER database.

= Ceiling/Attic/Floor/Wall/Duct Insulation Measures: The review included engineering
calculations based on the modified heating-degesentethod. Baseline and retrofit
values for each customer were provided by Avisthused in the analysis.

= Health and Human Safety: These measures typically fell under one of thegaies
already provided and the methodology used to etalh@ energy savings was the same
as provided for each measure type (e.g., airiafitin reduction).

Nonresidential Program

For the engineering review of the Avista nonresiidprograms, we carried out a project-by-
project analysis of the measures installed an@tieegy savings reported. As part of the
evaluation, we reviewed the engineering calculatiomodeling simulations, and assumptions
that Avista used for each project, along with ac&hegainst standard engineering practices, in
order to determine the accuracy of the methodosogsed to determine energy savings. We
performed separate engineering calculations andehmggdsimulations to verify accuracy if we
deemed it necessary. For our engineering evaluédrgore-rinse sprayers, we completed an
evaluation of Avista’s metering data study, comgdlein 2007, for a sample of installed units.
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Calculation of Therm Savings

Residential Program

As a check of Avista’s therm savings estimatesusex the Avista-supplied per-unit savings
values or algorithms and the input data recordethemebate form to compute therm savings for
each casé.

Avista supplied the following prescriptive thernvises:
= High-Efficiency Gas Furnace & 90% AFUE): 72 therms
= High-Efficiency Water Heater, 50-Gallon & .60 EF): 8 therms
= High-Efficiency Water Heater, 40-Gallon & .62 EF): 11 therms
= High-Efficiency Water Heater, Tankless & .65 EF): 11 therms

= Ceiling/Attic Insulation (minimum R-10 increase):  .042 therms/square foot/R-10
added

= \Wall/Floor Insulation (minimum R-10 increase): .209 therms/square foot/R-10
added

= Duct Insulation (R-10 increase): 2.8 therms per linear foot

= New Windows (U-factor at least .35): .42 therms per square foot

= Replacement Windows (U-factor at least .35): .83 therms per square foot

= Programmable Thermostat: 31 therms

— ENERGY STAR® homes: 197 therms

For each case in each sample stratum, we compheeatifference between Avista’s estimate of
therm savings and ours. We excluded cases for viheeldocumentation did not provide
sufficient data to compute an estimate, as specdimve. However, we included cases with final
disposition codes of “3” (invoice and/or other domntation contradicts the rebate form) or “4”
(incorrectly coded) if we had sufficient data torqmite an estimate; we also included cases with
a final disposition code of “5” (not qualified),sagning a value of “0” saved therms. The

1 n the 2006 audit, we reported that we substituted the per-unit savings values from our engineering analysis

when they differed from Avista’s values. This occurred only for one measure—high-efficiency tankless water
heaters. For the current audit, including the combined 2006-2007 data, we have decided to use the Avista
values for all measures. As our engineering analyses typically provide for a higher value than the one Avista
uses, this is a more conservative approach.
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reasoning was that these cases provide approprfatenation regarding Avista’s computations
of therm savings on a case-by-case basis. Noteg\ewthat they also are included in our paper-
trail analysis, which shows the percentage of casisdocumentation problems.

Limited-Income Program

For the limited-income sample, we calculated savimg a measure-by-measure basis using
either Avista’s assumptions and methods (if cordidnm our engineering review), or our own
proposed ones.

For each case, in each sample stratum, we comtheeatifference between Avista’'s estimate of
therm savings and ours. We excluded cases for viheeldocumentation did not provide
sufficient data to compute an estimate. Howeveringkided cases with final disposition codes
of “3” (invoice and/or other documentation contcdithe rebate form) or “4” (incorrectly
coded) if we had sufficient data to compute amesstie; we also included cases with a final
disposition code of “5” (not qualified), assigniagalue of “0” saved therms. The reasoning was
that these cases provide appropriate informatigarteng Avista’s computations of therm
savings on a case-by-case basis. Since we perfdmseanalysis simply as a check of Avista’s
computations, not to provide alternative estimafaberm savings, including these cases is
proper. Note, however, that they also are includexlr paper-trail analysis, which shows the
percent of cases with documentation problems.

Nonresidential Program

The nonresidentidtive Largest Projectsand Stratum 2A1l Other Measuresare custom
projects, in which the calculated energy savingsbased on the conditions of the baseline and
retrofit system. In the data analysis for theseigsp we recalculated the therm savings for all
cases, based on the results of our engineeringsasiah most cases, this did not involve a
“check” of Avista’s computation for the projectr&um 1 Pre-Rinse Sprayeysnvolved a pre-
negotiated energy savings value per unit (spraet) therefore, was the only nonresidential
group that involved a check of Avista’s assumedrthealue and recorded data. For this group,
we used an Avista-supplied value of 44 therms pexy®r and the input data (number of
sprayers per location) recorded in Avista’s traglspreadsheet to compute therm savings for
each case. For each case, in all three stratapmputed the difference between Avista’s
estimate of therm savings and ours.

Unlike the residential and limited-income casesdigenot exclude cases based on disposition
code (see above, p. 29). However, we noted caseliain documentation issues resulted in
audit estimates that should not be used to evalnasta’s claimed savings.
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DATA ANALYSIS AND PRESENTATION

Paper-Trail Analysis

Our paper-trail analysis for all programs consisiedomputing the percent of cases in each
residential stratum with each final disposition epdlong with 90% confidence intervals (CIs).

Therm Savings Analysis

For each stratum, we calculated the mean, stamt#aidtion, and mean standard error of the
case-by-case difference between Avista’s estimisean savings and our calculation of the
saved therm. We used the standard errors to corfp@teCls around the mean differences.

Weighting Data for Combined Results

As in the 2006 audit, before we combined the data fthe various strata we assigned weights to
each stratum to account for the fact that the mir-to-sample ratio differed among them. We
did this for both the paper-trail audit and theisgs estimate audit.

For each disposition, the formula for determining weightech was:

(N1 * wy) + (N2 * W) + (N3 * Wa) + (Ng * Wy)

where:

the number of cases with dispositiow in Stratum 1, 2, 3, and 4
the weights of Stratum 1, 2, 3, and 4

N1, N2, N3, and N4

Wi, Wo, W3, and wy

Weights were calculated as:

(Ni / ni)/(N1_4/n1_4)

where:
N; = the population for Stratumi
N = the sample size for Stratum
Ni4 = the combined population for all strata
ni—4 = the combined sample size for all strata

Similarly, in the therm savings analysis, we applieeights to each stratum mean before
combining the strata.
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Combining 2006 and 2007 Results

We also report data for the combined 2006 and 2a@ples. Since we redefined the sample
strata for the 2007 audit, we re-stratified the@80dit data using the 2007 audit definitions. In
addition, before we combined data from the 200620Q¥ audits, we applied weights to account
for the fact that the population-to-sample ratiodach stratum differed by year.
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4 RESULTS

We present the results separately for the resigetithited-income, and nonresidential
programs. For each program, the results for themeatation review are followed by those for
the engineering review and evaluation of Avistagisgs estimates. Results are shown for the
2007 audit and the combined 2006-2007 program y€Hlng individual data for each project for
program year 2007 are presented in Table A.1 thrdiadple A.3 in Appendix A.)

RESIDENTIAL PROGRAM

The following describes the results of the docuraigon review and analysis of estimated
savings for the residential program. For both tB@72program year and the combined 2006-
2007 program years, the results are shown by strahd across strata.

Documentation Review
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program year 2007 and the combined weighted datarégram years 2006 and
2007. The table shows, for each stratum as wdtrafie combined sample, the
number and percentage of cases with each of fagoditions plus the 90% Cls
around the percentages.

1 Table 4.1 shows the summary final disposition d@atahe residential sample for

Final Dispositions for the Combined Sample and by S tratum

Across all strata, the input data were well docuieeifor 81 of the 97 cases sampled for the
2007 audit. When weights are applied to the indigidstrata data to account for differences in
sampling ratios, the weighted percent of cases witlrdocumented input is 83.5% (+ 6.2%)
an increase from the 2006 audit. The weighted pésige across program years is 80.9% (+
5.0%). Conversely, 16 cases (16.5%) had documentptboblems.

As in the 2006 audit, there were differences antbegneasure types in the rate of
documentation problems. However, the wide confiddrends overlapped for all four strata. The
differences were somewhat clearer in the combi®®6-22007 data. In these data, the rate of
well-documented cases was clearly higher forftineaces/boilerstratum and thasulation
stratum than for thether measurestratum, which included water heaters and ENERGXFS®
homes (i.e., the 90% Cls for the first two stratartbt overlap with that for the last stratum). The

" For the convenience of the reader, the 90% ClI is expressed in the text as + half the CI.
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Table 4.1: Final Disposition of Sampled Residential

Cases

4. RESULTS

2007 DATA COMBINED 2006-2007 DATA (WEIGHTED) !
DISPOSITION NUMBER PERCENT? 90% CONFIDENCE NUMBER PERCENT? | 90% CONFIDENCE
OF CASES INTERVAL (ClI) OF CASES INTERVAL (ClI)
STRATUM 1: WINDOWS (NEW AND REPLACEMENT)
1 = Documentation supports input data 33 82.5 726 — 924 51 75.4 66.8 — 84.1
2 = Insufficient documentation 1 25 -15 - 65 7 11.3 49 - 176
3 = Documentation contradicts input data 5 125 39 - 211 8 11.9 54 — 184
4 = Measure was incorrectly coded 0 0.0 0.0 - 0.0 0 0.0 00 - 0.0
5 = Measure does not qualify for rebate 1 2.5 -1.5 - 6.5 1 1.4 -1.0 - 3.7
TOTAL 40 100.0 67 100.0
STRATUM 2: INSULATION
1 = Documentation supports input data 35 87.5 789 - 96.1 a7 86.6 79.0 — 942
2 = Insufficient documentation 2 5.0 -0.7 — 10.7 3 6.1 07 - 114
3 = Documentation contradicts input data 2 5.0 -0.7 - 107 2 25 -1.0 - 6.0
4 = Measure was incorrectly coded 0 0.0 0.0 - 0.0 1 3.6 -06 - 7.7
5 = Measure does not qualify for rebate 1 2.5 -1.5 - 6.5 1 1.3 -12 - 3.7
TOTAL 40 100.0 54 100.0
STRATUM 3: HIGH-EFFICIENCY FURNACES AND BOILERS
1 = Documentation supports input data 6 85.7 64.0 — 1074 30 92.3 844 - 100.1
2 = Insufficient documentation 0 0.0 0.0 - 0.0 0 0.0 00 - 0.0
Continued
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2007 DATA COMBINED 2006-2007 DATA (WEIGHTED) !
DISPOSITION NUMBER PERCENT? 90% CONFIDENCE NUMBER PERCENT? | 90% CONFIDENCE
OF CASES INTERVAL (CI) OF CASES INTERVAL (CI)
3 = Documentation contradicts input data 0 0.0 0.0 - 0.0 0 0.0 0.0 - 0.0
4 = Measure was incorrectly coded 0 0.0 0.0 - 0.0 0 0.0 0.0 - 0.0
5 = Measure does not qualify for rebate 1 14.3 -74 - 36.0 1 7.7 -01 - 156
TOTAL 7 100.0 31 100.0
STRATUM 4: HIGH-EFFICIENCY WATER HEATERS AND ENERGY STAR® HoMES
1 = Documentation supports input data 7 70.0 46.2 — 93.8 9 51.7 318 - 715
2 = Insufficient documentation 0 0.0 0.0 - 0.0 0 0.0 0.0 - 0.0
3 = Documentation contradicts input data 0 0.0 0.0 - 0.0 0 0.0 0.0 - 0.0
4 = Measure was incorrectly coded 0 0.0 0.0 - 0.0 4 253 8.0 — 426
5 = Measure does not qualify for rebate 3 30.0 6.2 — 538 4 23.0 6.3 — 3938
TOTAL 10 100.0 17 100.0
TotaLs®
1 = Documentation supports input data 81 83.5 77.3 — 89.6 137 80.9 759 - 858
2 = Insufficient documentation 3 1.9 -04 - 42 10 6.6 35 - 98
3 = Documentation contradicts input data 7 7.2 29 - 115 10 6.5 34 - 96
4 = Measure was incorrectly coded 0 0.0 0.0 - 00 5 1.7 01 - 34
5 = Measure does not qualify for rebate 6 7.3 31 - 118 7 4.3 18 - 6.9
TOTAL 97 100.0 169 100.0

1

2

Percent totals do not always equal 100% due to rounding.

To prevent confusion, raw (unweighted) counts are shown in the table. However, percentages were based on counts that were weighted to account for differences in the
sampling ratios across strata and across program years.
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rate of well-documented cases in thiedowsstratum was between the others; its 90% CI
overlapped that ahsulationandother measurebut not that ofurnaces/boilers

Types of Documentation Problems

The most frequent type of documentation problett@2007 audit was that the invoice
provided information that contradicted the rebatetf. This type of problem accounted for
43.8% (7 of 16) of the problem cases or about 7#&lafases (weighted results). Similar results
were found regarding this type of problem in th@&@udit. Across the two program years to
date, this type of documentation error account$fé% of the problem cases.

In contrast with the 2006 audit, the second mostroon documentation issue for the 2007
program year was the finding that a measure shaoatithave qualified for a rebate. This
accounted for 37.5% (6 of 16) of the problem casebout 7% of all cases (weighted results).
In the combined 2006-2007 data, this problem tygm®ants for 4.8% of the documentation
errors.

The one type of documentation problem that appetaredcrease relative to the 2006 audit was
insufficient detail on the invoice and/or other doeentation. This occurred in three cases,
accounting for 18.8% of the problem cases and abuof all cases (weighted results). This
contrasts with seven cases in the 2006 audit (4bf28¢oblem cases). In the combined data, this
type of error accounts for 6.6% of the problem sase

Table 4.2 shows details of the cases from allafiatwhich the final disposition was that the
input data were not well documented. In five of seeen cases in which the invoice contradicted
the rebate form, the square footage of installetoivs that was recorded on the rebate form
exceeded that verified by the invoice or by a tathe vendor by anywhere from 9% to over
150%. In two cases, the rebate form recorded an@reered by insulation that exceeded the
square footage verified by the invoice—by 8% in oase and 25% in the other.

In two of the six cases in which a measure shoatdhave qualified for a rebate, a high-
efficiency 50-gallon water heater did not meetrtiirimum efficiency rating; in one case each, a
high-efficiency boiler did not meet the efficienciyterion, installed windows were clear, not
energy efficient, and a high-efficiency 50-galloater heater was an electric-to-gas conversion.
By contrast, the 2006 audit found only three cas&ghich the measure did not qualify for a
rebate.

Of the three cases of insufficient detail on theoine and/or other documentation, one involved
windows and two involved insulation. In one casamch new windows were installed, no
invoice was provided and we were unable to obtaimaoice from the vendor. In two cases of
installation of ceiling/attic insulation, the inw& did not specify the area (in square feet) calere
by the insulation; in one case the vendor was @n@bprovide the data, and in the other, the
vendor did not return repeated calls to obtaindéa.
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water heater

Table 4.2: Residential Sample Cases with Documentat ion Problems
STRATUM CASE ID MEASURE TYPE DISPOSITION EXCEPTION

1 450082177 New windows Insufficient No invoice was provided. Unable to

detail obtain invoice from vendor.

2 410093226 Ceiling/attic insulation Insufficient Invoice does not specify number of

detail square feet covered. Vendor did not
return repeat calls.

2 690043710 Ceiling/attic insulation Insufficient Invoice does not specify number of

detail square feet covered. Vendor was not
able to provide the data.

1 902365 New windows Invoice Invoice does not identify window
contradicts direction. Total square feet documented
rebate form on invoice is 60% that shown on rebate

form.

1 1010248 New windows Invoice Square feet on rebate form exceeds
contradicts square feet documented on invoice by
rebate form 9%.

1 210039444 New windows Invoice Invoice does not identify window
contradicts direction. Total square feet documented
rebate form on invoice is 86% of total shown on

rebate form.

1 1809816 New windows Invoice Invoice does not identify window
contradicts direction. Total square feet documented
rebate form on invoice is 74% of total shown on

rebate form.

1 1010427 New windows Invoice Invoice does not identify window
contradicts direction. Total square feet documented
rebate form by vendor is 41% of total shown on

rebate form.

2 770098626 Ceiling/attic insulation Invoice Square feet on rebate form exceeds
contradicts maximum coverage calculated from
rebate form invoice by 8%.

2 90053146 Wall/floor insulation Invoice Square feet of insulation documented on
contradicts invoice was 25% of that shown on rebate
rebate form form.

1 250109418 | Replacement windows Not qualified Invoice indicated windows were clear

2 2012487 Ceiling/attic insulation Not qualified Measure was insulation under siding;

does not qualify.

3 130070564 High efficiency boiler Not qualified AFUE < 85%

4 210103749 High efficiency 50G Not qualified EF < .60

water heater
4 1112720 High efficiency 50G Not qualified EF < .60
water heater
4 130047730 High efficiency 50G Not qualified Electric to gas conversion
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Engineering Review

As indicated in the report of the 2006 audit, thgieeering review of Avista’s residential
program consisted of a check against standard eagimy practices, comparing Avista’s
reported energy savings to other utility DSM prografferings, and performing engineering
calculations to verify savings on a measure-by-mealasis.
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Table 4.3 summarizes the results of our engineewaduation for the 2006 residential program,
with some updates for the 2007 audit. As can be,3ee made few modifications to our
previous recommendations.

Our engineering evaluation of most measures pratlpee-unit estimates that were slightly at
variance with Avista’s, but in most cases not s@imas to warrant replacing Avista’s per-unit
estimates with our own. The only exceptions werenfgh-efficiency water heaters. For
continuous-flow (tankless) water heaters, our pnevievaluation produced a per-unit estimate of
at least 28 therms, the value that was then beipgrted by the California DEER database. Since
Avista is increasing the minimum efficiency ratifigf) from 0.65 to 0.82 for the 2008 program
year, we have increased our recommended savirntddasi 52 thernisfor that program year,
based on published standaftls.

For 40- and 50-gallon water heaters, our previaasuation produced per-unit estimates of 11
and 16 therms, respectively, based on engineedloglations using the baseline and retrofit
gualifications listed by Avista, with some assuraps about usage and water consumption; we
have not modified these estimates, and continsecammend that Avista use 8 and 11 therms,
respectively.

No engineering review was performed for ENERGY STAfomes as part of the 2006 audit as
there were no cases of this measure in the saifipdeengineering review performed for the
2007 audit indicates that the heating-degree-ddyssted value could be as high as 283 therms
for this measure; however, we recommend that Awistdinue using its current value of 197.

2 The exact level of savings is based on the size of replaced storage tank. If a 50-gallon tank is replaced, up

to 66 therms could be claimed. We cite 52 therms as a conservative minimum.

13 Residential Deemed Savings, Efficiency, and Installation Standards for Arkansas Statewide QUICKSTART

Programs, Frontier Associates LLC, April 2, 2007.
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Finally, duct insulation has been discontinued uisfa’s residential program, so no savings are
recommended for program year 2008.
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Table 4.3: Summary of Engineering Evaluation for Re  sidential Program
MEASURE UNITS SAVINGS SAVINGS 2006 AUDIT |RECOMMENDED| 2007 AUDIT [RECOMMENDED
AVISTA RECORDED VERIFIED SAVINGS FOR VERIFIED SAVINGS FOR
REPORTED IN AVISTA SAVINGS 2007 SAVINGS' 2008
AS PROGRAM DATABASE PROGRAM PROGRAM
STANDARDS YEAR YEAR'
High-Efficiency per measure 71.6 71.6 68.9 71.6 68.9 71.6
Natural Gas Boiler
High-Efficiency per measure 71.6 71.6 68.9 71.6 68.9 71.6
Natural Gas Furnace
High-Efficiency per measure 11 11 11 8 11 8
Natural Gas Water
Heater (40-Gallon)
High-Efficiency per measure 8 8 16 11 16 11
Natural Gas Water
Heater (50-Gallon)
High-Efficiency per measure 11 11 28 28 252 252
Natural Gas Water
Heater (Tankless)
Ceiling/Attic per sq ft 0.042 0.042 0.041 0.042 0.041 0.042
Insulation
Floor Insulation per sq ft 0.209 0.209 0.205 0.209 0.205 0.209
Wall Insulation per sq ft 0.209 0.209 0.205 0.209 0.205 0.209
New East/West-Facing per sq ft 0.42 0.42 0.51 0.42 0.51 0.42
Windows
New North-Facing per sq ft 0.42 0.42 0.51 0.42 0.51 0.42
Windows
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MEASURE UNITS SAVINGS SAVINGS 2006 AUDIT (RECOMMENDED| 2007 AUDIT |RECOMMENDED
AVISTA RECORDED VERIFIED SAVINGS FOR VERIFIED SAVINGS FOR
REPORTED IN AVISTA SAVINGS 2007 SAVINGS* 2008
AS PROGRAM DATABASE PROGRAM PROGRAM
STANDARDS YEAR YEAR!
New South-Facing per sq ft 0.42 0.42 0.51 0.42 0.51 0.42
Windows
Replace East/West- per sq ft 0.83 0.83 0.89 0.83 0.89 0.83
Facing Windows
Replace North-Facing per sq ft 0.83 0.83 0.89 0.83 0.89 0.83
Windows
Replace South-Facing per sq ft 0.83 0.83 0.89 0.83 0.89 0.83
Windows
Duct Insulation per linear ft 2.8 2.8 2.79 2.8 -- --
Programmable per measure 31 31 33.43 31 33.43 31
Thermostat W/AC
ENERGY STAR® per measure 197 197 -- -- <283 197
Homes

1 Only three changes have been made to this table since the 2006 audit. First, the recommended savings for High-Efficiency Natural Gas Water Heater (Tankless) is
increased to 52 therms for pro%ram year 2008 because Avista is increasing the minimum efficiency rating (EF) from 0.65 to 0.82. Second, no engineering review was
performed for ENERGY STAR™ Homes as part of the 2006 audit as there were no cases of this measure in the sample. The engineering review performed for the 2007
audit indicates that the heating-degree-days-adjusted value could be as high as 283 therms for this measure; however, we recommend that Avista continue using its current
value of 197. Third, duct insulation has been discontinued in Avista’'s residential program, so no savings are recommended for program year 2008.
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Analysis of Avista’s Savings Estimates

For each case, we subtracted our calculation afdstherms from Avista’s estimates to yield a
difference scoréor that case. Therefore, a positive number inddtahat Avista’s estimate
exceeded our calculation and a negative numbecateti that Avista’s estimate was less than
our calculation. The purpose of computing a diffieescore was to remove any variance
associated with differences among measure typastiie comparison of our estimates with
Avista’s estimates.
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Table 4.4 summarizes the results for the differeooees for both the 2007 data and the
combined 2006-2007 data. For each stratum, the &fiws the 2007 and combined 2006-2007
mean difference between Avista’'s reported savimgscar computed savings, the mean
difference expressed as a percentage of Avistiila&s“, the 90% confidence interval around
the mean difference, and the minimum and maximufarénce scores found within that
stratum.

Finally, we computed the above summary statistcshfe combined sample. As described
above, we assigned weights that reflect the sampéitio of each stratum before computed the
mean, confidence interval, and difference perceriss strata. The minimum and maximum
values for the combined sample are simply the mininand maximum values found across all
strata.

In the presentation of these results, we devigyatyf from the stratification scheme that we
described in Section 3udit Methodsand that we followed in the presentation of the
documentation review results. Specifically, the glemve drew for Stratum All Other
Measuresconsisted of nine high-efficiency water heaters ane case of ENERGY STAR
homes. (Similarly, only one case of ENERGY STARmes appeared in the 2006 sample.) The
deemed values for these measures differ greatly {3 therms vs. 197 therms, respectively),
and so the mean difference between Avista’s andulé’'s assigned therm savings may be
difficult to interpret in a stratum that combinégese measures. Therefore, in the presentation of
these results, we have separated the results regaheé ENERGY STAR homes from those
regarding high-efficiency water heaters. Sincedhgionly one case of this measure in each of

% In the 2006 audits, we reported the difference expressed as a percentage of our estimate, rather than as a

percentage of Avista’s estimate. However, this prevents the computation of a percentage in instances in
which we assigned a value of 0 saved therms (e.g., in the case of measures that should not have qualified
for a rebate), since it is not possible to divide by 0. Therefore, the difference is expressed as a percentage
of Avista’s estimate, which was nonzero in all cases.

00

research/into/action

VERIFICATION OF 2007 NATURAL GAS DSM ENERGY SAVINGS: WASHINGTON AND IDAHO PROGRAMS

E-520



4. RESULTS

the program years to date, we do not show thenraigbain the table; however, we include
them in the combined results and discuss themeinebki.

00

research/into/action

VERIFICATION OF 2006 NATURAL GAS DSM ENERGY SAVINGS: WASHINGTON AND IDAHO PROGRAMS

E-521



4. RESULTS

Page 52
Table 4.4: Comparison of Avista’s Reported Resident  ial Therm Savings with the Audit's Computations
2007 DATA COMBINED 2006-2007 DATA (WEIGHTED)
STRATUM MEAN DIFFERENCE 90% RANGE MEAN DIFFERENCE 90% RANGE
CONFIDENCE CONFIDENCE
VALUE | PERCENT INTERVAL VALUE | PERCENT INTERVAL
STRATUM 1. WINDOWS 1.4 1.9 -48-7.5 -63 — 100 0.8 1.2 -2.8-4.3 -63 - 100
(NEW AND REPLACEMENT)
STRATUM 2: INSULATION 10.8 10.6 0.3-21.3 0-211 10.9 115 -3.6 -25.3 0-280
STRATUM 3: HIGH- 10.3 16.7 -6.6 —27.2 0-72 5.6 8.0 -3.6-14.7 0-72
EFFICIENCY FURNACES
AND BOILERS
STRATUM 4: HIGH- 2.7 42.1 0.6 -4.7 0-8 2.0 28.9 0.2-3.9 -3 - 11
EFFICIENCY WATER
HEATERS
WEIGHTED MEAN 5.3 23.9 -0.8-115 -63 — 211 3.9 8.4 09-7.0 -63 — 280
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Combined Sample

The weighted combined results of the 2007 auditvellioa mean overestimation of 5.3 therms,
representing a weighted mean excess of about 24#elcombined 2006-2007 data, the mean
overestimation was 3.9 therms, and the mean exeks$s about 8%. The 90% CI for the
combined data was 0.9 to 7.0 therms. Thus, we aae 80% confidence that, across all
measures for the combined 2006 and 2007 progrars,y&aista overestimated savings by a
mean of no more than 7.0 therms and by as little @$herms per measure.

Stratum 1: Windows

For Stratum 1\(indow$, we found small differences between our compomatiand Avista’s
reported savings. The mean difference across alf 2&ses was 1.4, indicating that Avista’s
reported savings were, on the average, 1.4 theighehthan our computations. This represented
a difference percent rate of just under 2%: thaassuming that the audit’s figures are correct,
Avista over-reported therm savings by an averagmeftenth of one percent for this stratum.
Across the stratum, the actual difference scorgedtirom -63 therms (i.e., Avista
underestimated savings by 63 therms) to 100 A\esta overestimated savings by 100 therms
for at least one case).

Of 40 cases in this stratum, Avista’s estimate widisin one therm of the audit's computation in
23 cases. Nearly all of the cases with larger diffees are attributable to a difference between
the square feet of windows installed as shown emreébate form and that documented on the
invoice and/or other paperwork. One large diffeee@@00 therms) was the result of our
assigning 0 therms in a case in which the installediows were clear, not energy efficient, glass
and so should not have qualified for a rebate.

The combined 2006-2007 data are very similar t@0@7 data, with a slightly smaller mean
difference. The 90% CI for the combined data i8 #8.4.3. Thus, across all measures in this
stratum—those sampled as well as those not sampteslvery likely that Avista overestimated
savings by a mean of no more than 4.3 therms aychange underestimated savings by a mean
of up to 2.8 therms.

Stratum 2: Insulation

AS
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Table 4.4 shows, Avista’s 2007 savings estimatethiminsulationstratum exceeded the audit’s
calculations by a mean of 10.8 therms (a mean sxafesbout 11%), with differences ranging
from O to an excess of 211 therms.

Almost all of the mean difference is attributaligust three cases. In two cases, the square
footage of area insulated, as shown on the rebate far exceeded that documented in the
invoice and/or other paperwork. In the third cage assigned the measure a value of 0 saved
therms as it turned out to be insulated sidingctvisihould not have qualified for a rebate. Of the
remaining cases, 34 showed no difference betweéstals estimate and the audit’s calculation
and one showed a difference of two therms.

The combined 2006-2007 data for this stratum agegrvery similar to the 2007 data. The 90%
Cl for the combined data is -3.6 to 25.3. This¢a@ resulted from a high degree of variation in
values within the stratum. Thus, we can reject @@ confidence that Avista’s mean estimated
savings across all measures in this stratum overa®td actual savings by more than 25.3
therms or underestimated them by more than 3.énhdsut we cannot reject with the same level
of confidence any value within that range.

Stratum 3: High-Efficiency Furnaces and Boilers

We sampled only four high-efficiency furnaces ameé boilers for the 2007 audit, compared to
24 for the 2006 audit (séRefinement of Residential Stratification Plan 007 Audit”, in
Section 3Audit Methods We confirmed six of these seven prescriptivesuess. For one

boiler, however, the efficiency rating (AFUE%) fslightly short of Avista’s required minimum
(84.7%, compared to a minimum of 85%). We thereémsgned a value of O therms to this
measure, resulting in a difference of -72 therramfAvista’s estimated savings. Over the seven
cases in this stratum, this difference averageuhtexcess of 10.3 therms or about 17%.

When the weighted 2006-2007 combined results amsidered, and the impact of this one case
is distributed across 31 cases, the mean overdstiaiés to 5.7 therms, or 8%. The 90% CI for
the combined data is - 3.6 to 14.7, indicatingghhikelihood that Avista’s mean estimate across
all cases in this stratum ranged from an undereséirof 3.6 therms to an overestimate of 14.7
therms.

Stratum 4: Other Measures (High-Efficiency Water He  aters and ENERGY STAR ®
homes)

The fourth stratum consisted of nine cases with-gfjiciency water heaters and one of
ENERGY STAR homes. As noted above, Table 4.4, above, showsséts just for the water
heaters; we discuss the results for the ENERGY STHdines below.

For the 2007 audit, we confirmed the savings fof the 9 water heaters. In three cases, we
determined that the water heater should not haabfigal for a rebate—in two of these
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instances, it did not meet the minimum efficieneguirement, and in the third, we discovered
that it was an electric to gas conversion. Theegfae assigned a value of O therms to each of
those measures. The result was that Avista’s saweatimates for water heaters exceeded the
audit's by a mean of 2.7 therms. Given the reléfil@v deemed savings (8 or 11 therms) for
water heaters, this represents a mean excess wif £2b.

In the combined 2006-2007 data, the mean differbet@een Avista’s and the audit’s assigned
savings for water heaters showed a mean overestoh& 0 therms—a mean excess of about
29%. The 90% CI encompassed a mean overestimatglaas 3.9 therms and as low as 0.2
therms.

The 2006-2007 combined sample included two casENERGY STAR homes. In the 2006
audit, we found that the single case of this mesasas an electric, not gas, installation; we
confirmed the one case of this measure in the 20dit. This small sample is not sufficient to
attempt any generalizations.

LIMITED-INCOME PROGRAM

Documentation Review
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Table 4.5 shows summary final disposition datalerlimited-income sample. This table shows
for each stratumitgsulation Air Infiltration, ENERGY STARWindows and DoorsandHigh-
Efficiency Furnaces and Water Heatgras well as for the combined sample: the numbér a
percentage of cases (with 90% CIs) with each ofdhedispositions available for the limited-
income group. The table also shows weighted datdnéocombined 2007 sample, calculated
with the same method as used for the residentigiram (see above), and weighted data for the
combined 2006 and 2007 samples.

We were able to obtain sufficient documentatiopgédorm analyses for all 61 cases. Across the
combined 2006-2007 data, we were able to perforayaes for 99.0% (weighted) of the cases,
with a 90% CI of about 97% to 101%.

Note that a disposition of ‘1’ does not mean thatuimentation was perfect. We encountered
two cases in which it was necessary to assumeibaseld retrofit assumptions and two cases in
which we discovered that some test measurementedtdoken recorded correctly by the CAP
agencies that performed them. These are shownhle Ba6.

As noted inAnalysis of Avista’s Savings Estimatieslow, there was a large level of discrepancy
(in this audit and in the previous year’s auditiw®en our calculated savings and Avista’s
claimed savings for certain measures in this prag@ome of it can be attributed to
documentation issues like those listed in Table 4u6 some cannot.
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Table 4.5: Final Disposition of Sampled Limited-Inc

Page 57

ome Cases

2007 DATA COMBINED 2006-2007 DATA (WEIGHTED) !
DISPOSITION NUMBER PERCENT? 90% CONFIDENCE NUMBER PERCENT? | 90% CONFIDENCE
OF CASES INTERVAL (ClI) OF CASES INTERVAL (ClI)
STRATUM 1: INSULATION
1 = Sufficient input data and no coding errors 15 100.0 100.0 — 100.0 38 100.0 100.0 — 100.0
2 = Insufficient input data 0 0.0 0.0-0.0 0 0.0 0.0-0.0
4 = Measure was incorrectly coded 0 0.0 0.0-0.0 0 0.0 0.0-0.0
5 = Measure does not qualify for rebate 0 0.0 0.0-0.0 0 0.0 0.0-0.0
TOTAL 15 100.0 38 100.0
STRATUM 2: AIR INFILTRATION
1 = Sufficient input data and no coding errors 15 100.0 100.0 — 100.0 37 100.0 100.0 — 100.0
2 = Insufficient input data 0 0.0 0.0-0.0 0 0.0 0.0-0.0
4 = Measure was incorrectly coded 0 0.0 0.0-0.0 0 0.0 0.0-0.0
5 = Measure does not qualify for rebate 0 0.0 0.0-0.0 0 0.0 0.0-0.0
TOTAL 15 100.0 37 100.0
STRATUM 3: ENERGY STAR® WINDOWS AND DOORS

1 = Sufficient input data and no coding errors 12 100.0 100.0 — 100.0 15 100.0 100.0 — 100.0
2 = Insufficient input data 0 0.0 0.0-0.0 0 0.0 0.0-0.0
4 = Measure was incorrectly coded 0 0.0 0.0-0.0 0 0.0 0.0-0.0
5 = Measure does not qualify for rebate 0 0.0 0.0-0.0 0 0.0 0.0-0.0
TOTAL 12 100.0 15 100.0
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2007 DATA COMBINED 2006-2007 DATA (WEIGHTED) !
DISPOSITION NUMBER PERCENT? 90% CONFIDENCE NUMBER PERCENT? | 90% CONFIDENCE
OF CASES INTERVAL (CI) OF CASES INTERVAL (CI)
STRATUM 4: HIGH-EFFICIENCY FURNACES AND WATER HEATERS
1 = Sufficient input data and no coding errors 19 100.0 100.0 — 100.0 35 92.1 83.1-101.0
2 = Insufficient input data 0 0.0 0.0-0.0 0 0.0 0.0-0.0
4 = Measure was incorrectly coded 0 0.0 0.0-0.0 0.0 0.0-0.0
5 = Measure does not qualify for rebate 0 0.0 0.0-0.0 0 0.0 0.0-0.0
TOTAL 19 100.0 35 100.0
TotaLs®
1 = Sufficient input data and no coding errors 61 100.0 100.0 — 100.0 125 99.0 97.2 -100.7
2 = Insufficient input data 0 0.0 0.0-0.0 0 0.0 0.0-0.0
4 = Measure was incorrectly coded 0 0.0 0.0-0.0 0 0.0 0.0-0.0
5 = Measure does not qualify for rebate 0 0.0 0.0-0.0 0 0.0 0.0-0.0
TOTAL 61 100.0 125 100.0

1

sampling ratios across strata and across program years.

2

Percent totals do not always equal 100% due to rounding.

To prevent confusion, raw (unweighted) counts are shown in the table. However, percentages were based on counts that were weighted to account for differences in the

VERIFICATION OF 2006 NATURAL GAS DSM ENERGY SAVINGS: WASHINGTON AND IDAHO PROGRAMS

E-528




4. RESULTS Page 55

Table 4.6: Limited-Income Sample Cases with Documen  tation Problems

CASE ID STRATUM MEASURE COMMENTS
TYPE
G AIR Pre- and post-CFM measurements from the fandoor test do not
50040746 2 INFILTRATION | match the CFM listed on the input forms
G AIR Pre- and post-CFM measurements from the fandoor test do not
570085190 2 INFILTRATION | match the CFM listed on the input forms
Baseline and retrofit efficiencies had to be assumed, and were
G HE assumed using AVISTA assumptions for baseline equipment and
1128844 4 FURNACE residential program requirements for retrofit equipment
Baseline and retrofit efficiencies had to be assumed, and were
G HE assumed using AVISTA assumptions for baseline equipment and
650075521 4 FURNACE residential program requirements for retrofit equipment
G HE 40-G
WATER Available documentation did not provide sufficient input to support
90090201 4 HEATER the claimed savings, which exceeded the prescriptive amount
G HE 50-G
WATER Available documentation did not provide sufficient input to support
330018934 4 HEATER the claimed savings, which exceeded the prescriptive amount

Analysis of Avista’s Savings Estimates

The engineering evaluation for all measures ofithg#ed-income program included a project-
by-project analysis based on the inputs providethbyCAPs. For each case for which we were
able to calculate energy savings, we computeifference scorand computed the percent by
which Avista’s claimed savings exceeded or felblebur calculation.
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Table 4.7: Comparison of Avista’s Reported Limitademe Therm Savings with the Audit's Computations

2007 DATA COMBINED 2006-2007 DATA (WEIGHTED)
STRATUM MEAN DIFFERENCE 90% RANGE MEAN DIFFERENCE 90% RANGE
CONFIDENCE CONFIDENCE
VALUE PERCENT INTERVAL VALUE PERCENT INTERVAL
STRATUM 1: INSULATION 38.1 28.6 -21.3-97.5 -166.0 — 296.8 33.5 21.9 -1.7 — 68.8 -166.0 — 296.8
STRATUM 2: AIR 6.2 7.4 -9.3-21.6 -83.4-48.5 11.3 14.1 3.4-19.2 -83.4-69.9
INFILTRATION
STRATUM 3: ENERGY -28.5 -19.7 -62.4-54 -175.0-75.1 -4.2 -3.3 -38.3-29.9 -175.0 - 108.4
STAR® DOORS AND
WINDOWS
STRATUM 4: HIGH- 10.1 15.5 -20.2-40.4 -68.8 — 243.1 13.3 27.8 0.2-26.4 -68.8 — 243.1
EFFICIENCY FURNACES
AND WATER HEATERS
WEIGHTED MEAN 19.6 15.9 -12.1-51.4 -175.0 — 296.8 20.5 15.3 2.9-38.2 -175.0 — 296.8
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summarizes the results for the difference scarmesdch stratum of the limited-income sample.
As for the residential sample, it shows the meé#fierdince score with its 90% confidence
interval, the mean difference percentage, andahge of difference scores found within each
stratum as well as for the entire 2007 sample haddombined 2006-2007 sample.

Combined Sample

As noted above, we found a large number of discreipa between Avista’s claimed savings and
our estimates when comparing them on a case-bybeeie However, the discrepancies are
positive as well as negative. Across all caseswiighted mean difference between Avista’s
reported savings and the audit’s estimate for @8¥ Zample was 19.6 therms (90% CI, -12 to
51), representing a mean overestimate of about Eé¥ihe combined 2006-2007 sample, the
weighted mean difference was 20.5 therms (90% @i,3B), or a mean overestimate of about
15%.
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Table 4.7: Comparison of Avista’s Reported Limited-  Income Therm Savings with the Audit's Computations
2007 DATA COMBINED 2006-2007 DATA (WEIGHTED)
STRATUM MEAN DIFFERENCE 90% RANGE MEAN DIFFERENCE 90% RANGE
CONFIDENCE CONFIDENCE
VALUE | PERCENT INTERVAL VALUE | PERCENT INTERVAL
STRATUM 1: INSULATION 38.1 28.6 -21.3-97.5 -166.0 — 296.8 33.5 21.9 -1.7-68.8 -166.0 — 296.8
STRATUM 2: AIR 6.2 7.4 -93-216 -83.4-48.5 11.3 14.1 3.4-19.2 -83.4-69.9
INFILTRATION
STrRATUM 3: ENERGY -28.5 -19.7 -62.4-5.4 -175.0-75.1 -4.2 -3.3 -38.3-29.9 -175.0-108.4
STAR® DOORS AND
WINDOWS
STRATUM 4: HIGH- 10.1 15.5 -20.2-40.4 -68.8 - 243.1 13.3 27.8 0.2-26.4 -68.8 - 243.1
EFFICIENCY FURNACES
AND WATER HEATERS
WEIGHTED MEAN 19.6 15.9 -12.1-51.4 -175.0 — 296.8 20.5 15.3 29-38.2 -175.0 — 296.8
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Stratum 1: Insulation

This stratum had the greatest mean difference legtweista’s claimed savings and the audit’s
findings, both for 2007 (38.1 therms, 29% overeatahand in the combined 2006-2007 sample
(33.5 therms, 22% overestimate). In the combinetpsa, the 90% CI for the mean difference
was larger than for the sample as a whole: abotat 6® therms, reflecting the lower precision
levels in the individual strata.

We did not have the calculations that the CAP aigsnesed to determine energy savings for
these customers; we estimated savings from the dgia provided to us, using the same
analysis tool we used in the 2006 audit.

We encountered two cases in this stratum for whAnmBta claimed therms were unusually low
and well below our estimates. Specifically, clainsegtings were 0 and 2 therms, respectively,
for cases 770080472 and 290078749, whereas onragstl savings for these two cases were 62
and 168 therms.

Stratum 2: Air Infiltration

Conversely, this stratum had the smallest meamapancy between Avista’s claimed and our
estimated savings: 6.2 therms (about 7% mean direeds) for the 2007 sample, and 11.3
therms (14% mean overestimate) across the two amogears. The 90% CI for the difference
was about 3 to 19 therms.

Stratum 3: ENERGY STAR ® Windows and Doors

This stratum showed the greatest mean underestohataings by Avista for the 2007 sample: a
mean difference of -28.5 therms (20% mean undemnast). However, across the two program
years, the mean difference was only -4.2 thermsr(84n underestimate), with a 90% CI of
about -38 to 30 therms.

Stratum 4: High-Efficiency Furnaces and Water Heate rs

Finally, this stratum showed moderate levels ofmigancy: a mean difference of 10.1 therms
(16% overestimate) for 2007, and 13.3 therms (28é6estimate) across 2006-2007. The 90%
Cl of the difference was about 3 to 38 therms.
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NONRESIDENTIAL PROGRAM
Documentation Review

The table shows that for four of the five largestj@cts we were able to obtain detailed
documentation sufficient to calculate an indepehdstimate of savings against which we were
confident in evaluating Avista’s claimed savinghisTis comparable to our experience in the
previous audit, in which we were able to obtairadetl documentation for six of the seven
largest projects. Thus, over the two program yaeeshave been able to calculate independent
estimates that we considered reliable, for 10 daige projects.

In the one case that we coded as “documentatidsigoratic” (22479, LEED Certification), we
were unable to obtain many details of the modedl tggenerate Avista’s estimate; in addition,
other inputs that were provided appeared to belpgssaccurate and were inconsistent with the
documentation. There was an additional case fochyfalthough we coded it as “documentation
reasonable”, we had some concerns about docunen{a@d825, HVAC). This was an

extremely large facility (738,000 square feet)wdnch the eQUEST analysis seemed generally
sound but for which there is reason to believe #wasta’s claimed savings underestimated
actual savings by a large amount.

As Error! Not a valid bookmark self-reference. further shows, we received complete
documentation on all pre-rinse sprayer projectsa{&tn 1), as in the previous audit. This was a
direct-install measure, for which all data wereoréed by Avista contractors in a spreadsheet
and no other documentation was created.

For Stratum 2Q@ther Measures we obtained sufficient documentation to calaukateliable
estimate for 9 of 24 cases (34.6%). In contrastem@untered 17 cases (65.4% of the sample) in
which we did not obtain sufficient documentatiorcédculate estimates that we felt comfortable
using to evaluate Avista’s claimed savings. Acttbgstwo audited program years, we have
judged the documentation in 24 of the 49 cases [48%his stratum to be problematic. The 90%
Cl suggests that between 35% and 63% of the cashe database likely have problematic
documenation.
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Table 4.8: Final Disposition of Sampled Nonresident  ial Cases
2007 DATA COMBINED 2006-2007 DATA (WEIGHTED) !
DISPOSITION NUMBER PERCENT? 90% CONFIDENCE NUMBER PERCENT? | 90% CONFIDENCE
OF CASES INTERVAL (CI) OF CASES INTERVAL (CI)
FIVE LARGEST PROJECTS
1 = Documentation reasonable 4 80.0 N/A 10 83.3 N/A
2 = Documentation problematic 1 20.0 N/A 2 16.7 N/A
TOTAL 5 100.0 12 100.0
STRATUM 1: PRE-RINSE SPRAYERS
1 = Documentation reasonable 5 100.0 100.0 — 100.0 28 100.0 100.0 - 100.0
2 = Documentation problematic 0 0.0 0.0-0.0 0 0.0 0.0-0.0
TOTAL 5 100.0 28 100.0
STRATUM 2: OTHER MEASURES
1 = Documentation reasonable 9 34.6 16.3-52.9 25 50.9 36.9-64.9
2 = Documentation problematic 17 65.4 47.1 -83.7 24 49.1 35.1-63.1
TOTAL 26 100.0 49 100.0
TotaLs®

1 = Documentation supports input data 18 77.4 62.7-92.2 63 80.5 71.7-89.4
2 = Insufficient documentation 18 22.6 7.8-37.3 26 19.5 10.6 - 28.3
TOTAL 36 100.0 89 100.0

' To prevent confusion, raw (unweighted) counts are shown in the table. However, percentages were based on counts that were weighted to account for differences in the

sampling ratios across strata and across program years.

2 Ppercent totals do not always equal 100% due to rounding.
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shows summary final disposition data for the thveeresidential groups. Recall that, for the
nonresidential program, we performed a census atratuof theFive Largest Projectand a
stratified random sample of the remaining projette two strata werdre-Rinse Sprayerand
Other MeasuresThis table shows, for each group, the numberpandentage of cases (with
90% confidence intervals) with each of three digpmss, and weighted data for the combined
sample (excluding the five largest projects), dalad with the same method as for the
residential program (see above).

The table shows that for four of the five largestj@cts we were able to obtain detailed
documentation sufficient to calculate an indepehdstimate of savings against which we were
confident in evaluating Avista’s claimed savinghisTis comparable to our experience in the
previous audit, in which we were able to obtairadetl documentation for six of the seven
largest projects. Thus, over the two program yaeeshave been able to calculate independent
estimates that we considered reliable, for 10 daige projects.

In the one case that we coded as “documentatidslgoratic” (22479, LEED Certification), we
were unable to obtain many details of the modedl tggenerate Avista’s estimate; in addition,
other inputs that were provided appeared to belpgssaccurate and were inconsistent with the
documentation. There was an additional case fochyfalthough we coded it as “documentation
reasonable”, we had some concerns about docun@n{@d825, HVAC). This was an

extremely large facility (738,000 square feet)wdnch the eQUEST analysis seemed generally
sound but for which there is reason to believe #wasta’s claimed savings underestimated
actual savings by a large amount.

As Error! Not a valid bookmark self-reference. further shows, we received complete
documentation on all pre-rinse sprayer projectsa{&tn 1), as in the previous audit. This was a
direct-install measure, for which all data wereoréed by Avista contractors in a spreadsheet
and no other documentation was created.

For Stratum 2Q@ther Measures we obtained sufficient documentation to calaukateliable
estimate for 9 of 24 cases (34.6%). In contrastem@untered 17 cases (65.4% of the sample) in
which we did not obtain sufficient documentatiorcédculate estimates that we felt comfortable
using to evaluate Avista’s claimed savings. Acttbgstwo audited program years, we have
judged the documentation in 24 of the 49 cases [48%his stratum to be problematic. The 90%
Cl suggests that between 35% and 63% of the cashe database likely have problematic
documenation.
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Table 4.8: Final Disposition of Sampled Nonresident  ial Cases
2007 DATA COMBINED 2006-2007 DATA (WEIGHTED) !
DISPOSITION NUMBER PERCENT? 90% CONFIDENCE NUMBER PERCENT? | 90% CONFIDENCE
OF CASES INTERVAL (CI) OF CASES INTERVAL (CI)
FIVE LARGEST PROJECTS
1 = Documentation reasonable 4 80.0 N/A 10 83.3 N/A
2 = Documentation problematic 1 20.0 N/A 2 16.7 N/A
TOTAL 5 100.0 12 100.0
STRATUM 1: PRE-RINSE SPRAYERS
1 = Documentation reasonable 5 100.0 100.0 — 100.0 28 100.0 100.0 - 100.0
2 = Documentation problematic 0 0.0 0.0-0.0 0 0.0 0.0-0.0
TOTAL 5 100.0 28 100.0
STRATUM 2: OTHER MEASURES
1 = Documentation reasonable 9 34.6 16.3-52.9 25 50.9 36.9-64.9
2 = Documentation problematic 17 65.4 47.1 -83.7 24 49.1 35.1-63.1
TOTAL 26 100.0 49 100.0
TotaLs®

1 = Documentation supports input data 18 77.4 62.7-92.2 63 80.5 71.7-89.4
2 = Insufficient documentation 18 22.6 7.8-37.3 26 19.5 10.6 - 28.3
TOTAL 36 100.0 89 100.0

' To prevent confusion, raw (unweighted) counts are shown in the table. However, percentages were based on counts that were weighted to account for differences in the

sampling ratios across strata and across program years.

2 Ppercent totals do not always equal 100% due to rounding.
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As was the case in the previous audit, the majofithe cases (14 of 17) with problematic
documentation were Rooftop Service measures. Becaesvere unable to get information to
clarify the assumptions used for these calculatiasesused our own assumptions and came up
with values significantly different from Avista’gported values. Although we were able to
calculate estimates for these cases, since theyairectly comparable to Avista’s claimed
savings, we do not necessarily recommend thatlibeysed instead of Avista’s figures.

In addition to the 14 Rooftop Service measuresemauntered five other cases from this
stratum for which certain aspects of the documeamntavere notable. For three of these (21824
and 22920, both HVAC; and 23959, Appliances), whidated that documentation was
“problematic” and so we do not necessarily recomingging our estimates over Avista’s
claimed savings. For two cases (22003 and 21450,HMdAC), we indicated that
documentation was “reasonable” and so we recommsing) our estimates

Table 4.9 summarizes our comments concerning doctatien and the analyses that generated
Avista’s reported savings for the two “large” pragand the above five cases from @taer
Measuresstratum.

Engineering Review

As described above, the engineering evaluatioalfoneasures of the nonresidential program,
except pre-rinse sprayers, included a project-loyept analysis based on the assumptions stated
in Avista’s evaluation report. When sufficient dooentation was provided, we recalculated
energy savings using standard engineering methoa®deling simulations. When insufficient
documentation was provided, the methodology usefivista and the reported energy savings
were evaluated for appropriateness.

The engineering evaluation for the pre-rinse spsayeluded a check of Avista’'s reported
savings value for accuracy and appropriatenesst&siprescriptive energy savings of 44
therms per sprayer is based on a recent Measuremeénterification (M&V) study performed
by Avista. The study included a representativearaf recent pre-rinse sprayer retrofits, and
measured both pre- and post-retrofit usage. Quewefound this savings value appropriate,
perhaps even conservative.

Analysis of Avista’s Savings Estimates

For each case for which we were able to calcula¢egy savings, we computedldference
score,as well as the absolute value of the differenoeesdNe discuss the differences scores for
the three nonresidential groups in the followingsctions.
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Table 4.9: Nonresidential Cases with Documentati  on Issues

APPNUM

GROUP

MEASURE

DISP.

COMMENTS

22479

Largest

LEED
Certification

We created an eQUEST model and calibrated the annual gas usage to match the base case gas usage
from Avista’s HAP model. However, we did not have many of the details of the model (e.g., the geometry,
layout, occupancy, and zoning). Using our eQUEST model, we ran an 8760 hourly analysis to compute the
annual gas savings. The results indicated substantially lower savings than predicted by the HAP tool. This
seems partly due to the heating hours and occupancy periods used in HAP, which appear too high and
inconsistent with the documentation.

24825

Largest

HVAC

This was an extremely large facility (738,000 square feet). The eQUEST analysis seems generally sound,
but we were not provided with documentation clarifying what changes were made from baseline analysis to
retrofit. Default skylight settings cause a warning in eQUEST. Internal loads seem extremely low.
eQUEST defaults are acceptable on many construction parameters, but we strongly suggest that actual
operating schedule and temperature setpoints for facility be used, as these strongly affect energy
consumption. No external documentation was provided for various inputs. We could not tell whether
usage was calibrated with metered data. If not, this is another opportunity for error.

21824

Other

HVAC

The baseline model appears to have very high internal loads; demand control ventilation was not modeled
correctly (it was done by manipulating infiltration). Analysis was redone using eQUEST.

22003

Other

HVAC

The existing analysis is an unusual mix of the UA method and bin analysis. The assumption for baseline
efficiency seems somewhat low.

22920

Other

HVAC

The eQUEST analysis seems generally sound, but baseline and retrofit boiler efficiencies are not
consistent in documentation: either from 75 to 84% or 74 to 85%, depending upon the source. ltis
acceptable to go with eQUEST defaults on many construction parameters, but we strongly suggest that
actual operating schedule and temperature setpoints for facility be used, as these strongly affect energy
consumption. We could not determine whether usage was calibrated with metered data. If not, this is
another opportunity for error.

23959

Other

Appliances

It was unclear whether the new heater is a point-of-use (demand) heater or high efficiency tank heater. If
point-of-use, then it is unlikely that one heater could meet the entire load for 32 rooms. In addition,
demand water heaters are not usually insulated to R-30; standby losses are extremely negligible. Also it is
unclear where estimation of the daily load for guest rooms comes from. We could not determine the
occupancy of rooms (e.g. single, double).

24150

Other

HVAC

The analysis seems sound; certain model inputs could not be verified (due to lack of information); the
approach is probably even conservative.
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The Five Largest Projects

Results of our engineering review for the five &sgnonresidential projects are presented in
Table 4.10, along with the results for the largesjects from the 2006 program year.

Table 4.10: Comparison of Avista’s Reported Nonresi  dential Therm Savings for the Largest
Projects with the Audit's Computations

APPNUM DESCRIPTION AVISTA AUDIT DIFFERENCE
2007
21320 HVAC 39,297 43,728 -4,431
24738 HVAC 36,059 50,775 -14,716
24825 HVAC 31,723 80,915 -49,192
22479 LEED Certification 49,553 10,243 39,310
23059 Shell 25,884 26,251 -367
Mean -5,879
2006
19719 HVAC 54,332 15477 38,855
20608 HVAC 19,096
20933 HVAC 20,228 21,056 -828
21202 Resource Management 71,731 71,731 0
21310 HVAC 29,651 21,134 8,517
21314 HVAC 27,193 21,754 5,439
21542 HVAC 110,558 37,608 72,950
Mean 17,848.5

On average, across the five large projects, oimast was nearly 6,000 therms above Avista’s,
representing a mean underestimate by Avista oftat@ib.

Across the two program years, the mean differeeteden Avista’s claimed therms and our
estimate is 8,685 therms, representing a mean stuagdion by Avista of about 15% over the
two-year period.

Summary descriptions of each of the five largesiresidential projects are provided in
Appendix B.
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Sample Stratum 1: Pre-Rinse Sprayers

As Table 4.11 shows, there were no differences émtvAvista’s reported savings for pre-rinse
sprayers (Stratum 1) and our computations. As natbede, we accepted Avista’s figure of 44
therms per sprayer, so the results shown in Talklefér this stratum are simply a confirmation
of Avista’s accuracy in computing savings for pobgeinvolving pre-rinse sprayers.

Sample Stratum 2: Other Measures

Also shown in Table 4.11 is the analysis summanAfbOther MeasuregStratum 2). Measures
evaluated in this stratum included HVAC retrofghell measures, appliances, and rooftop
services (also known as tA@&Care Plusprogram). Across all projects, the mean difference
between Avista’s estimates and our independentlypeted estimates was 18.7 therms,
indicating that Avista’s estimates were, on averéegs than 1% above ours. However, the 90%
confidence interval for this mean was -770.7 to.80®dicating that the mean difference across
all cases of these measures in the 2007 databakereflect an underestimate by Avista of as
much as 771 therms per measure or an overestirhatenouch as 808 therms per measure.
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Table 4.11: Comparison of Avista’s Reported Nonresi  dential Therm Savings with the Audit's Computations
STRATUM 2007 DATA COMBINED 2006-2007 DATA (WEIGHTED)
MEAN DIFFERENCE 90% RANGE MEAN DIFFERENCE 90% RANGE
CONFIDENCE CONFIDENCE
VALUE PERCENT INTERVAL VALUE PERCENT INTERVAL
STRATUM 1: PRE- 0.0 0.0 0.0-0.0 0.0-0.0 0.0 0.0 0.0-0.0 0.0-0.0
RINSE SPRAYERS
STRATUM 2: OTHER 18.7 0.9 -770.7 — 808.0 -10,367 — 5,229 -15.2 -0.8 -443.4 - 413.0 -10,367 — 5,229
MEASURES
WEIGHTED TOTAL 6.4 0.2 -266.1 — 279.0 -10,367 — 5,229 -6.1 -0.3 -174.2 - 162.1 -10,367 — 72,950
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Across both program years, the mean differencéhferstratum was -15.2, indicating that
Avista’s reported savings were, on average, ab#ulalver than our estimates. Again, however,
a large 90% ClI indicates that the difference acatismeasures in this stratum for these two
program years could indicate a mean underestiniae much as 443 therms or a mean
overestimate of as much as 413 therms.

We also found insufficient documentation for ther@8ftop service project#\{rCare Plug that
we reviewed in this stratum. The primary comportdrihe AirCare Plusprogram under review
was theprogrammable thermostat modification and replaceniRowcases 4 and &s these
were the only measures that resulted in gas (thesawngs. The calculated energy savings for
these measures were difficult to reproduce basdtedata that we were provided.

Nexant simulated each of these projects usingatest commercial version of eQUEST (version
3.61e). Nexant constructed six baseline modelsdch type of facility, based upon the stated
parameters. This entailed separate models foydicdl Office, 2) Small Retail, 3) Large Retail,
4) Small Dining Area, 5) Large Dining Area, andFa)st Food Restaurant. The main parameters
documented for each model included square fooseedules (lighting, equipment, and
occupancy), internal loads (occupancy density,isEnand latent heat gains, lighting power
density, and equipment power density), infiltratiand thermal setpoints. Each AirCare Plus
project has at least one and as many as seven Riids underwent modifications. Based upon
the documented inputs for each RTU (which inclusiefghoints and schedules for pre-
maintenance as well as post-maintenance), parametrs were performed for each RTU.

The results of the simulations indicate a largereéigsancy between Avista’s reported values and
Nexant’'s estimated values. It should be noted hewehat several crucial parameters are
unknown, such as the heating capacity of the R&kJ operating characteristics, actual
conditioned area, and adjacent zones.

Although we were able to calculate estimates fes¢hcases, since they are not directly
comparable to Avista’'s claimed savings, we do maessarily recommend that they be used
instead of Avista’s figures. We recommend that &oldial review be conducted of tihgérCare
Plusprogram.
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CONCLUSIONS AND
5 RECOMMENDATIONS

Avista’s calendar year 2006 and 2007 natural geideatial, limited-income, and nonresidential
programs are broad in nature, providing multiplpanunities to its customer base. In most
cases, we found the projects to have well-docundengteords with sufficient supporting
documentation.

Our audits of both the 2006 and 2007 program yeamfirmed the per-unit therm savings that
Avista reported for the majority of the prescrigtimeasures in the residential program. The one
exception is that our engineering review for the@@@udit suggested a value of 28 therms for
high-efficiency tankless water heaters, rather thiatherms, which Avista reported. We noted
that Avista has proposed to increase the deemee %l60 therms for the 2008 program, based
on an increase in the minimum efficiency requirem@ur engineering review supports the use
of this value, depending on the mix of 40- and &0em tanks that are replaced. (No tankless
water heaters were found in the database of 20f)&qts.)

In our previous audit, we confirmed Avista’s usel@b therms per unit for pre-rinse sprayers in
the nonresidential program. Based on its own relgEasurement and Verification (M&V)
study, Avista has drastically reduced its claimadrggs for this measure to 44 therms per unit.
We believe this to be conservative, but accept tAigssalue.

The discrepancies between Avista’s savings estsraatd our computations varied widely in
size. Some of the variance found in individualtstigan be attributed to systematic sources that
can be remedied. However, we were not able to atdoumuch of the variance in the limited-
income sample and for much of the nonresidentialpba, as we did not receive information on
the computation methods used for some of the messur

The results revealed varying degrees of documentédsues among the programs and program
strata. Part of the reason for the documentatioblpms and for our inability to review the
computation methods for some measures is that &istl to depend on several CAPs for this
information. Below, we repeat our recommendati@ggarding CAPs; however, Avista is
ultimately dependent on the CAPS’ cooperation.

Following is a brief summary of the main problems faced in verifying Avista’s savings
estimates. Below, we offer some recommendationbdar Avista can improve documentation
and its ability to carry out accurate engineerialgualations in 2008.

SUMMARY OF VERIFICATION ISSUES

For the audit of the 2007 program, we found unresbdocumentation problems in 16 of 97
cases in the 2007 residential sample. This represenweighted mean of 16.5% of all cases,
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down somewhat from 24.5% in the 2006 residentiada. In the limited-income sample, none
of the 61 cases had irresolvable documentationlgmd) representing a weighted mean of about
1% of cases (down from 5% in 2006).

By contrast, about two-thirds of the custom noraestial projects (65.4%) had notable
documentation problems, up from about 30% in 2006.

We were able to develop reliable estimates for @uhe five largest nonresidential projects,
compared to six of seven in the 2006 audit.

As in the previous audit, the above figures doindude a larger number of cases in each
stratum for which we requested and received additidocumentation from Avista to compute
therm savings estimates. For example, the iniiakeby-case documentation that we received
from Avista for many of the limited-income casesdavhich Avista had received from the
CAPs) was insufficient to provide independent eatams of savings. We requested additional
documentation from Avista and received it in abes

The most frequent documentation problems in theleesial stratum of the 2007 sample were:
1) the invoice provided information (e.g., windowesor amount of insulation installed) that
contradicted the rebate form; 2) the measure shmtlthave qualified for a rebate; and 3) the
invoice and/or other documentation did not progd#icient detail to check the input data on
the rebate form. Similar types of problems werentbin the 2006 sample.

For both of the two limited-income cases with ntgadncumentation problems, the measure was
incorrectly coded. Almost all of the documentatpyoblems in the nonresidential program were
an issue of lack of detailed or explicit input.

Insufficient documentation for a residential projeeant that we could not adequately check
Avista’s estimated therm savings for that projétsuch cases, we excluded that project from
our case-by-case analysis of savings estimateglitMaot exclude any limited-income measures
from the savings analysis on the basis of insfitdocumentation. The documentation
problems we found in nonresidential projects ditprevent our calculating estimated savings;
however, in several cases we noted that our resoliisl not be used to evaluate Avista’s
estimates.

Among those projects for which we had sufficieqgunhdata to calculate savings estimates, we
found large variations in the degree to which alculations agreed with Avista’s. When
estimates were averaged over sample strata, tfebiiy in size of discrepancies decreased.
Nevertheless, they varied from a low of OPs€-Rinse Sprayeyso a high of about 42%
(residential prograntligh-Efficiency Water Heateysn the 2007 sample, and from 0% to 28.9%
(same strata) in the combined 2006-2007 data. kt @07 sample strata and in the combined
2007 sample for all programs, the 90% confident&wal around the mean difference between
Avista’s estimate and our calculations encompagseal difference; results were similar for the
combined 2006-2007 sample.
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Our review of the residential data used both Avstpplied input data and Avista-supplied per-
unit therm values or algorithms. Therefore, differes found between Avista’s calculations and
ours for that program reflect one of three possiblerces: a) data entry errors; b) errors in
calculation; or c) the use by Avista of input dater-unit therm values, or algorithms other than
those they provided to us. In most cases, therdiffee between Avista’s estimate and ours
appeared to come from Avista’s having acceptedtidpta on the rebate form (e.g., square feet
of windows or of insulation that was not suppor@&dhe accompanying documentation.

Some discrepancy in savings claimed for windows passibly be the result of variability in
how window dimensions were calculated. We foundetomes that only a single set of
dimensions (height and weight) was provided, wizichld have been either rough opening or
frame size. If the customer used rough openingikcutate window dimensions, the resulting
total size and, hence, claimed savings, would eeestimated somewhat. Although the
difference would be small, it would contribute savhat to error. Although we consider that this
would contribute little to the overall level of digpancy between Avista’s claimed savings and
our estimates, Avista may wish to consider, in tddito the other recommendations we list
below, establishing more clear guidelines for calttng window dimensions.

We believe that implementation of the followinga@aunendations will decrease both the
amount of documentation error and the overall digancy between Avista’s claimed savings
and the audit’s estimates.

RECOMMENDATIONS FOR IMPROVING ENGINEERING AND REPORTING
ACCURACY

Residential Program

In the report of the 2006 audit, we suggested s¢aetions for the residential program to
increase accuracy of engineering calculations apdrting. We repeat those suggestions, in
some cases with modifications, and offer some et ones. We have divided our suggestions
for the residential program into three groups:egpmmended savings levels; b) actions to
improve documentation; and c) internal review pdores.

Recommended savings levels:

= Increase the reported savings for high-efficiencyantinuous-flow (tankless) water
heaters from 11 to at least 52 thermdn the report for the 2006 program, we
recommended that Avista increase the savings i®ntlkeasure to at least 28 therms and
re-evaluate the energy savings value based orfigatibns that Avista may choose to
specify for this measure (e.g., minimum Energy &gcit the time of this evaluation,
Avista’s plan for the 2008 Residential program waegeport savings of 60 therms, based
on an increase to a minimum EF of .82. Our revieggssted a savings of 52 therms,
assuming replacement of a 40-gallon tank, and @® tiherms if a 50-gallon tank is
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replaced. Thus, while we propose a minimum of ®2rtts, Avista’s planned use of 60
therms is reasonable, assuming replacement of @idi- and 50-gallon tanks.

Recommended actions to improve documentation:

= Request more detailed documentation from residentlacustomers and their
contractors submitting rebate requestsin theprevious audit, we recommended that
Avista request that invoices and/or other docuntemarovide the following data: the
number of square feet of installed windows faciaghedirection; the number of square
feet of insulation used for each type of area =l (i.e., walls, floors, ceiling/attic,
etc.); the model number and AFUE% of high-efficiefernaces and boilers; and the
model number and EF of high-efficiency water heaté/e continue to recommend this
action. Most applications submitted already inctittee requested information, and it is
possible that many or most of those who omittetidtso because they were not aware of
its importance. Requiring it would allow strictewview of rebate applications as they
come in, resulting in reduced error in reportedrsgs/

= Provide outreach to vendors to educate them abouthat kind of information is
needed on the invoiceAlthough we did not systematic interview vendors, fiaund
when we contacted them to resolve documentatiaessthat the majority were familiar
with Avista and supported its energy efficiencygreoms. We believe, therefore, that
vendors will respond positively to outreach effadschieve more consistent
documentation.

Recommendations relating to internal review procestu

= Make the rebate form consistent with the way that raasures are recorded in the
customer service database or change the customensee database to be consistent
with the rebate form. The rebate form has lines to record informatiomorth-facing,
south-facing, east-facing, and west-facing windaWws;customer service database, on the
other hand, records data only on the basis of vené¢kie window is north-facing, south-
facing, or east-or-west-facing. A given project nhaye two records for east/west-facing
windows: one for east-facing and one for west-fgcifhis makes it more difficult to
review the input for accuracy.

= |nstitute stricter review of rebate applications toensure that the information on the
invoices and/or other documentation is completelyansistent with that listed on the
rebate forms. If the information on the rebate form is not thagbly documented,
contact the customer, contractor, and/or manufactorobtain the additional needed
information and document that information on a safgaform for inclusion in the files
and later review. Not only would this help to ereshetter accuracy of input data, but it
also would help ensure that rebates are not gmeméasures that do not meet Avista’s
program standards.
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= |dentify furnace, boiler, and water heater modelsthat do and do not meet minimum
efficiency requirements.Either provide a list of models that do or do qoalify, which
vendors and customers can examine or use sudht@ diseck against incoming rebate
applications. Possibly pre-code the customer seatabase to flag records with non-
qualifying models.

= |nstitute an internal system for checking data enty accuracy to ensure that
incorrect measure types are not recorded in rebateecords. For example, check lists
of newly entered records against the hard-copytecioams.

= |nstitute a system for reviewing the entire databas on a regular basis to identify
and report therm values that are inconsistent witithe measuren both the
residential and limited-income samples, about 2%#idtted) of measures were
incorrectly coded. Prescriptive measures thatrarerrectly coded could easily be
identified by comparing the savings entered forrtteasure against the savings standard.
Such discrepancies could then be resolved and wunildhow up in an audit.

= Review rules and procedures for assigning or calcating therms in the database to
ensure that they are consistent with engineering-tblished rules and procedures.

Limited-Income Program

We repeat the following recommendations to incrélseaccuracy of engineering calculations
and reporting for the limited-income measures:

= Review the calculation methodologies used by all G%s to ensure that there is
consistency across the various agencies and thateegy savings are being calculated
correctly.

= Request that all necessary baseline information brecorded and maintained by the
agenciesThis will permit greater accuracy for future evadiaas or checks that Avista
may choose to do throughout the year. We foundiplelltases for which important
baseline information — such as insulation squagt feouse volume, R-values, and U-
factors — was not recorded in the customer filestaad to be requested separately.

Nonresidential Program

Regarding the nonresidential program, we repeafolfeving recommendations to increase the
accuracy of engineering calculations and reporting:

= Increase documentation of baseline and retrofit egpment, including model
numbers, efficiencies, and shell informationThis will allow for more accurate
verification of reported energy savings values.
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= For pre-rinse sprayers, retain the invoice for thepurchase of the rebated units.

= Complete a separate evaluation of PECI'&irCare Plusprogram to determine the
accuracy of reported energy savings.

VERIFICATION RECOMMENDATIONS

The confidence intervals around the mean differebetween Avista’s estimates and ours
remain somewhat wide, even across the combined-200% data. Hence, the precision of
estimate of Avista’s error (relative to our caldidas) was low. Therefore, to ensure accuracy
and precision of claims going forward, we repeatftillowing recommendation:

= Consider conducting further analysis of the 2007 da before adjusting Avista’s
savings reports based on the results of this audit.would be reasonable to have
Avista either correct the database behind the te@ord have those reports re-verified, or
to expand the audit sample on those strata fortwihie variances between Avista’s
reports and our estimates were the largest to gecwihigher level of confidence and
precision for the recommended adjustments.
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CASE-BY-CASE RESULTS

RESIDENTIAL PROGRAM

Table A.1: Case-by-Case Results for Residential Pro  gram
ID # MEASURE FINAL THERMS AVISTA
DISPOSITION MINUS
CODE AVISTA AUDIT AUDIT
STRATUM 1 (WINDOWS)

250109418 G NEW E/W FACING WINDOWS 5 100 0 100
570103547 G NEW E/W FACING WINDOWS 1 114 110 4
730103964 G NEW E/W FACING WINDOWS 1 71 71 0
170096666 G NEW NORTH FACING WINDOWS 1 45 45 0
450096382 G NEW NORTH FACING WINDOWS 1 43 43 0
730099205 G NEW NORTH FACING WINDOWS 1 110 110 0

640593 G REPLC E/W FACING WINDOWS 1 57 107 -50

902365 G REPLC E/W FACING WINDOWS 3 116 70 46

1010248 G REPLC E/W FACING WINDOWS 3 57 53 4

1100553 G REPLC E/W FACING WINDOWS 1 134 135 -1

10058093 G REPLC E/W FACING WINDOWS 1 87 88 -1

10098464 G REPLC E/W FACING WINDOWS 1 33 33 0

50101779 G REPLC E/W FACING WINDOWS 1 134 135 -1
130019678 G REPLC E/W FACING WINDOWS 1 108 114 -6
170102118 G REPLC E/W FACING WINDOWS 1 22 23 -1
210039444 G REPLC E/W FACING WINDOWS 3 49 44 5
210095159 G REPLC E/W FACING WINDOWS 1 37 38 -1
250029773 G REPLC E/W FACING WINDOWS 1 9 9 0
250106035 G REPLC E/W FACING WINDOWS 1 62 79 -17
330073965 G REPLC E/W FACING WINDOWS 1 64 127 -63
330104627 G REPLC E/W FACING WINDOWS 1 64 64 0
370004701 G REPLC E/W FACING WINDOWS 1 55 55 0

Continued
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APPENDIX A: CASE-BY-CASE RESULTS

ID # MEASURE FINAL THERMS AVISTA
DISPOSITION MINUS
CODE AVISTA AuDIT AUDIT
370024438 G REPLC E/W FACING WINDOWS 1 67 66 1
370104699 G REPLC E/W FACING WINDOWS 1 45 64 1
450103766 G REPLC E/W FACING WINDOWS 1 269 293 -24
450104855 G REPLC E/W FACING WINDOWS 1 42 42 0
770042729 G REPLC E/W FACING WINDOWS 1 341 341 0
770077733 G REPLC E/W FACING WINDOWS 1 72 73 -1
1809816 G REPLC NORTH FACING WINDOWS 3 137 101 36
2501240 G REPLC NORTH FACING WINDOWS 1 27 27 0
2521063 G REPLC NORTH FACING WINDOWS 1 59 59 0
90036387 G REPLC NORTH FACING WINDOWS 1 11 12 -1
210105923 G REPLC NORTH FACING WINDOWS 1 63 63 0
450082177 G REPLC NORTH FACING WINDOWS 2 286
730009786 G REPLC NORTH FACING WINDOWS 1 34 34 0
1010427 G REPLC S FACING WINDOWS 3 45 19 26
1304539 G REPLC S FACING WINDOWS 1 7 7 0
10032460 G REPLC S FACING WINDOWS 1 25 25 0
10110915 G REPLC S FACING WINDOWS 1 43 44 -1
690105505 G REPLC S FACING WINDOWS 1 100 101 -1
STRATUM 2 (INSULATION)
818909 G INS - CEIL/ATTIC 1 40 40 0
1120809 G INS - CEIL/ATTIC 1 71 71 0
1611797 G INS - CEIL/ATTIC 1 50 50 0
1618060 G INS - CEIL/ATTIC 1 40 40 0
1819186 G INS - CEIL/ATTIC 1 48 48 0
2012487 G INS - CEIL/ATTIC 5 76 0 76
2401897 G INS - CEIL/ATTIC 1 49 49 0
50098623 G INS - CEIL/ATTIC 1 36 36 0
90063925 G INS - CEIL/ATTIC 1 28 28 0
90082345 G INS - CEIL/ATTIC 1 50 50 0
170102792 G INS - CEIL/ATTIC 1 48 48 0
290098926 G INS - CEIL/ATTIC 1 46 46 0
Continued
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ID # MEASURE FINAL THERMS AVISTA
DISPOSITION MINUS
CODE AVISTA AuDIT AUDIT
290100491 G INS - CEIL/ATTIC 1 45 45 0
330039815 G INS - CEIL/ATTIC 1 63 63 0
330103865 G INS - CEIL/ATTIC 1 32 32 0
410093226 G INS - CEIL/ATTIC 2 66
450051398 G INS - CEIL/ATTIC 1 122 122 0
450073257 G INS - CEIL/ATTIC 1 38 38 0
450101648 G INS - CEIL/ATTIC 1 98 98 0
490099973 G INS - CEIL/ATTIC 1 50 50 0
570068423 G INS - CEIL/ATTIC 1 71 71 0
570070462 G INS - CEIL/ATTIC 1 47 47 0
690043710 G INS - CEIL/ATTIC 2 32
690083912 G INS - CEIL/ATTIC 1 84 84 0
690088948 G INS - CEIL/ATTIC 1 67 67 0
730087620 G INS - CEIL/ATTIC 1 45 45 0
770098626 G INS - CEIL/ATTIC 3 28 26 2
1304539 G INS - FLOOR 1 75 75 0
210094205 G INS - FLOOR 1 255 255 0
250109186 G INS - FLOOR 1 223 223 0
690012320 G INS - FLOOR 1 151 151 0
826687 G INS - WALL 1 25 25 0
90053146 G INS - WALL 3 282 71 211
90096656 G INS - WALL 1 346 346 0
210086578 G INS - WALL 1 191 191 0
290104103 G INS - WALL 1 374 374 0
450093242 G INS - WALL 1 217 217 0
570046914 G INS - WALL 1 203 82 121
570102581 G INS - WALL 1 492 492 0
690096414 G INS - WALL 1 84 84 0
Continued
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APPENDIX A: CASE-BY-CASE RESULTS

ID # MEASURE FINAL THERMS AVISTA
DISPOSITION MINUS
CODE AVISTA AuDIT AUDIT

STRATUM 3 (FURNACES/BOILERS)

827101 G HE FURNACE 1 72 72 0
250050451 G HE FURNACE 1 72 72 0
450097090 G HE FURNACE 1 72 72 0
610033739 G HE FURNACE 1 72 72 0
170026002 G HE BOILER 1 72 72 0
570092576 G HE BOILER 1 72 72 0
130070564 G HE BOILER 5 72 0 72
90110207 E STAR HOMES 1 197 197 0

1002154 G HE WH 40G 1 11 11 0

1611094 G HE WH 40G 1 11 11 0
210104187 G HE WH 40G 1 11 11 0

2400928 G HE WH 50G 1 8 8 0
250108153 G HE WH 50G 1 8 8 0
450006577 G HE WH 50G 1 8 8 0
210103749 G HE WH 50G 5 8 0 8

1112720 G HE WH 50G 5 8 0 8
130047730 G HE WH 50G 5 8 0 8
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LIMITED INCOME PROGRAM
Table A.2; Case-by-Case Results for Limited-Income  Program
ID # MEASURE FINAL THERMS AVISTA
DISPOSITION MINUS
CODE AVISTA AUDIT AUDIT
STRATUM 1 (INSULATION)
370065566 G INS - CEIL/ATTIC 197 236 -39
2545868 G INS - CEIL/ATTIC 244 39 205
450079399 G INS - WALL 164 179 -15
690095215 G INS - WALL 135 148 -13
370047443 G INS - CEIL/ATTIC 466 236 230
1224570 G INS - FLOOR 73 212 -139
730060565 G INS - CEIL/ATTIC 372 75 297
10078121 G INS - FLOOR 83 74 9
690093567 G INS - CEIL/ATTIC 168 20 148
10095781 G INS - FLOOR 7 20 -13
826887 G INS - CEIL/ATTIC 75 119 -44
290078749 G INS - DUCT 2 168 -166
690078482 G INS - WALL 191 209 -18
490080502 G INS - CEIL/ATTIC 390 197 193
770080472 G INS - CEIL/ATTIC 0 62 -62
STRATUM 2 (AIR INFILTRATION)
330096551 G AIR INFILTRATION 175 131 44
330063253 G AIR INFILTRATION 107 80 27
210103112 G AIR INFILTRATION 113 196 -83
490069605 G AIR INFILTRATION 20 27 -7
290067981 G AIR INFILTRATION 90 67 23
370088734 G AIR INFILTRATION 80 80 -41
827855 G AIR INFILTRATION 33 33 -20
490075311 G AIR INFILTRATION 195 195 48
650091938 G AIR INFILTRATION 162 162 41
290078749 G AIR INFILTRATION 7 11 -4
Continued
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ID # MEASURE FINAL THERMS AVISTA
DISPOSITION MINUS
CODE AVISTA AuDIT AUDIT
50040746 G AIR INFILTRATION 90 67 23
650021131 G AIR INFILTRATION 56 42 14
570085190 G AIR INFILTRATION 72 53 19
1716754 G AIR INFILTRATION 49 75 -26
770097042 G AIR INFILTRATION 92 58 34
STRATUM 3 (ENERGY STAR® WINDOWS AND DOORS)
410084077 G ENERGY STAR WINDOWS 279 401 -122
740957 G ENERGY STAR WINDOWS 119 55 64
1332240 G ENERGY STAR DOORS 24 92 -68
1224570 G ENERGY STAR WINDOWS 287 212 75
90055315 G ENERGY STAR DOORS 66 89 -23
290064106 G ENERGY STAR WINDOWS 13 13 0
410064696 G ENERGY STAR WINDOWS 44 39 5
650036327 G ENERGY STAR WINDOWS 45 65 -20
690095537 G ENERGY STAR DOORS 55 80 -25
490099116 G ENERGY STAR WINDOWS 375 550 -175
827855 G ENERGY STAR DOORS 66 53 13
10101669 G ENERGY STAR DOORS 22 89 -67
STRATUM 4 (FURNACES/WATER HEATERS)
650075521 G HE FURNACE 298 105 193
330101145 G HE FURNACE 72 101 -29
450108853 G HE FURNACE 75 141 -66
826887 G HE FURNACE 184 119 65
690074383 G HE FURNACE 72 141 -69
2119686 G HE FURNACE 72 105 -33
450100133 G HE FURNACE 72 105 -33
50032298 G HE FURNACE 75 107 -32
170088691 G HE FURNACE 50 119 -69
1128844 G HE FURNACE 348 105 243
90090201 G HE WH 40G 25 8 17
290086632 G HE WH 40G 11 8 3
Continued
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ID # MEASURE FINAL THERMS AVISTA

DISPOSITION MINUS

CODE AVISTA AuDIT AUDIT
1508613 G HE WH 40G 11 8 3
1609944 G HE WH 50G 8 11 -3
330018934 G HE WH 50G 25 11 14
1109368 G HE WH 50G 8 11 -3
370047443 G HE WH 50G 8 11 -3
1706937 G HE WH 50G 8 11 -3
10092900 G HE WH 50G 8 11 -3
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NONRESIDENTIAL PROGRAM

Table A.3: Case-by-Case Results for Nonresidential ~ Program

ID # MEASURE FINAL THERMS AVISTA
DISPOSITION MINUS
CODE AVISTA AuDIT AUDIT
FIVE LARGEST
22479 LEED Certification 49553 10243 39310
21320 HVAC 39297 43728 -4431
24738 HVAC 36059 50775 -14716
24825 HVAC 31723 80915 -49192
23059 Shell 25884 26251 -367
STRATUM 1 (PRE-RINSE SPRAYERS)
25295 Pre-Rinse Sprayer 44 44 0
24929 Pre-Rinse Sprayer 44 44 0
25166 Pre-Rinse Sprayer 44 44 0
24882 Pre-Rinse Sprayer 44 44 0
24072 Pre-Rinse Sprayer 44 44 0
STRATUM 2 (ALL OTHER)
23959 Appliances 124 205 -81
22920 HVAC 3755 3866 -111
22003 HVAC 1427 11794 -10367
25628 HVAC 2439 3235 -796
21824 HVAC 966 2742 -1776
22939 HVAC 273 124 149
24106 HVAC 203 163 40
22796 HVAC 12524 9883 2641
24422 HVAC 6337 6337 0
24150 HVAC 11494 11494 0
26030 Rooftop Service 1814 544 1270
26144 Rooftop Service 390 242 148
26283 Rooftop Service 103 103 0
25477 Rooftop Service 573 231 342
Continued
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ID # MEASURE FINAL THERMS AVISTA
DISPOSITION MINUS
CODE AVISTA AuDIT AUDIT
25496 Rooftop Service 87 149 -62
26255 Rooftop Service 1220 7 1213
25254 Rooftop Service 777 14 763
25250 Rooftop Service 37 74 -37
26011 Rooftop Service 93 157 -64
25480 Rooftop Service 556 58 498
26226 Rooftop Service 751 838 -87
26238 Rooftop Service 389 444 -55
26237 Rooftop Service 1895 433 1462
25269 Rooftop Service 6403 1174 5229
24867 Shell 905 735 170
22457 Shell 235 239 -4
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FIVE LARGEST NONRESIDENTIAL
B PROJECTS

24825 — SPOKANE VALLEY MALL

This is an extremely large facility, comprising appmately 738,000 square feet. The eQUEST
analysis seems generally sound, but it appearsrthay default settings were used within
eQUEST, which could be problematic for a facilifytios size.

The default skylight settings caused a warningQUEST, as the number of skylights exceeds
the maximum allowed. The internal loads seem engttg low. There was no external
documentation of many critical components, sucthasctual HYAC systems, zoning and
internal loads. It is acceptable to go with eQUEBTaults on many construction parameters,
but strongly suggest that actual operating schemludetemperature setpoints for the facility be
used, as these strongly affect energy consumption.

The baseline eQUEST model (as supplied) over-piethe actual energy consumption.
Consequently, scaling factors (less than 0.2) inestpplied to the output to get results close to
the actual consumption. Nexant made minor revsstorthe model, and reanalyzed this project
using a more recent version of eQUEST. Nexanutatled the savings to be significantly larger
than that reported by Avista. Because of the ldgeation in estimated savings, and because
there were a large number of unknown parametersaiNegecommends that the Avista value be
used.

24738 — SARANAC BUILDING

This is a new construction project which was segkiBED certification. The project was
analyzed using eQUEST by an ESCO. There are dererggy savings features in the proposed
design which result in savings over the baselindehoThe main source of gas savings was the
use of a ground source heat pump system instethe diaseline HVAC system.

The existing eQUEST analysis seems generally sdurtdyaseline model indicates electric
heating, which doesn't seem to correspond withratbeumentation. The largest source of error
comes from the determination of the baseline HVA§&team. Per ASHRAE 90.1-2004, the
baseline system should be PVAV with hot water gasifboiler (not electric reheat or furnace as
analyzed by the ESCO). Also, the building shetl kdew problems (e.g. exterior walls are
missing on a portion of roof) and efficiency rasngf heat pumps seem overly optimistic. It is
also suggested that actual operating scheduleeamgketature setpoints for the facility be used, as
these strongly affect energy consumption; thesédawat be verified from the documentation.
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Page B-2 APPENDIX B: FIVE LARGEST NONRESIDENTIAL P ROJECTS

Nexant made modifications to the models and retatled the savings to be 50,775 therms
(compared to 36,059 as reported by Avista).

23059 — (NAME WITHELD, NO RELEASE SIGNED)

The analysis was originally performed using a amsted spreadsheet developed by Avista for
shell measures. The project consisted of upgra@dicand ceiling insulation for a
manufacturing facility.

Nexant re-analyzed the project using its own cugtedthspreadsheet, which entailed an hourly
bin analysis using the UA method. Nexant calculafas therm savings very close to Avista’s
reported gas savings (about 1% higher than Avistalise).

21320 - ODESSA MEMORIAL HOSPITAL

This project was originally evaluated by an ESCO@ieQUEST version 3.54. In ECM 1,
several changes to the envelope were made, cagsadtivall and window upgrades. In ECM 2,
several mechanical upgrades were evaluated, imguadhigh efficiency condensing gas boiler,
new air handlers, a new DDC control system, andjla éfficiency hot water heater.

Nexant reviewed the eQUEST input files and fourarttodels to be solid and consistent with
the documentation. However, because Nexant usaat@ current version of eQUEST (version
3.61e) than originally used, the results are diygttitferent. It should be noted that the savings
are based on the difference between the desigthanmirrent Washingtortoderequirements,
not theactualuse. Nexant estimates the savings to be 43, &8thover the modified baseline,
compared to 39,297 therms, as reported by Avista.

22479 — SPOKANE CONVENTION CENTER

This is a new construction project which was segkiBED certification. The project was
analyzed using Carrier's HAP model by an ESCO. r@lage several gas and electric energy
savings features in the proposed design, whicHtrieskWh and therms savings over the
baseline model.

Several HAP model output reports were providedwsihg energy consumption before and after
various measures. In addition, many of the inpuameters were summarized in the LEED
documentation. Curiously, the baseline model veset8 upon ASHRAE 90.1-1999 prescriptive
requirements, while it seems as if the 2004 vergionld have been more applicable.

The key measures evaluated are demand controligdat®n, domestic hot water reduction
(low flow faucets), higher efficiency hot water b&a, a higher efficiency boiler, along with
other measures.
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For the review, Nexant created an eQUEST modekahbrated the annual gas usage to match
the base case gas usage provided by Avista’'s HAdIndlowever, because we did not have
many of the details of the model (such as the gégmayout, occupancy, and zoning), our
calibration procedure is partially incomplete. tgsour eQUEST model, we ran an 8760 hourly
analysis to compute the annual gas savings. Hutsandicated that the savings would be
substantially less than that predicted by the H@d?.t This seems to be partly due to the heating
hours and occupancy periods used in HAP, whichappe high and not consistent with the
documentation. Nexant estimates that the savirgggdibe 10,243 therms, as opposed to 49,553
therms reported by Avista.
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ES EXECUTIVE SUMMARY

Avista Utilities (Avista) operates a variety of energy efficiency programs with its residential,
limited-income, and nonresidential customers. These programs have the potential to create
significant energy savings for Avista’s customers, as well as to enable Avista to achieve the gas
Demand Side Management (DSM) goals required under an approval agreement for a three-year
natural gas decoupling pilot.

Avista must verify achievement of its DSM goals on an annual basis by an independent third-
party assessment for the calendar years 2006 through 2008. Research Into Action, together with
its subcontractor, Nexant, Inc., has performed the independent verification audit for 2006
through 2008. The verification was done through a combination of engineering evaluations of
the estimated impacts of actions involved in the programs, together with an audit of the program
documentation, to determine whether or not the savings and costs were applied to the measures
appropriately.

We used common and accepted data sampling and analysis methods to examine multiple strata
within each customer group*, with the goal of obtaining sufficient statistical power to produce
estimates of audit measurements with a minimum precision of £10%, at a confidence of 90%,
over the three-year course of the evaluation.

The verification methodology for all three programs shared three common components:

1. Reviewing the paper documentation of the sampled cases to verify that the input data
used to calculate the therms saved on a case-by-case method were correct;

2. Performing an engineering review of the assumptions that went into Avista’s calculations
of therm savings for the various measures; and

3. Independently calculating therm savings on a case-by-case basis, using either Avista’s
assumptions or other sets of assumptions resulting from the engineering review.

Specific details of the methodology for each program reflected differences among the programs
and program strata in how measures were taken.

! For the 2007 and 2008 audits, we modified the stratification plan that we had followed for the 2006 audit. In

combining the 2006-2008 results, we used the new stratification. This is described in detail in Section 3,
Audit Methods.
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DOCUMENTATION REVIEW

For program year 2008, the documentation review was able to obtain sufficient documentation
for the majority (209 of 222) of projects. Table ES.1 shows the number of documentation
problems within each program, along with the percentage of all projects in that program that had
documentation problems, for 2008 and the combined 2006-2008 data.

Table ES.1: Frequency of Documentation Problems by Group

GROUP PROJECTS WITH UNRESOLVED
DOCUMENTATION PROBLEMS
2008 2006-2008

COUNT % COUNT %"
Residential Program 5 3.9 34 11.8
Limited-Income Program 0 0.0 2 04
Nonresidential Program — Census of Largest Projects 5 45.5 7 30.4
Nonresidential Program — Sampled Projects 14 45.5 38 27.2

' With the exception of the “Largest Projects” stratum of the nonresidential program, the percentages shown are weighted to

account for different sampling ratios across strata and program years (see Chapter 3, Audit Methods). However, the counts
shown in this table are raw counts.

In the residential program, three types of documentation error each accounted for roughly equal
percentages of program records across the three program years. These were documentation that
was insufficient to confirm the claimed savings; documentation that produced savings values that
contradicted (exceeded) the claimed savings; and documentation that showed that the measure in
question did not actually qualify for a rebate. Based on the sampled data, weighted to account for
differences in sampling ratios, we estimate that these three types of documentation error together
accounted for 10% of records.? The measure was incorrectly coded on an additional 1.8% of
records.

As seen above, we encountered few unresolved documentation problems in the limited-income
program. The counts of documentation problems for the residential and limited-income
programs, shown in the above table, do not include a larger number of cases in each sample for
which we requested and received additional documentation from Avista.

The nonresidential program had a higher percentage of documentation problems than the others.
Most of these problems consisted in the inability to obtain some of the inputs used to generate

2 Previously, we reported that the first type of error—insufficient documentation—was most frequent, but that

was based on raw, unweighted, counts. When the strata were weighted to account for different sampling
ratios, this type of error was no more frequent than the others mentioned.
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the model behind Avista’s estimates. By far, the majority of these cases were rooftop services
projects from the AirCare Plus program. We were able to calculate estimates for these and some
other projects for which we had limited input data, but we do not necessarily recommend that
Avista use our estimates rather than their own, as the estimates are not comparable. We continue
to recommend that additional review be conducted of the AirCare Plus program.

In addition to the above documentation problems identified in the sample, we identified several
records in the residential program’s database, not selected for the sample, that were miscoded.
The identified records accounted for about 0.5% of the 2008 database, which does not
substantially affect the rate of miscoding estimated from the sample.

We offer some recommendations in the Conclusions and Recommendations chapter for how
Avista can improve documentation.
ENGINEERING REVIEW AND ANALYSIS OF ENERGY SAVINGS

Our analysis of Avista’s reporting energy savings found variances between Avista’s savings
estimates and our computations in all three programs for 2008 and the combined 2006-2008 data.
Table ES.2 shows the mean differences between Avista’s reported therm savings and our
computations for 2008 sample and across the three program years.

Table ES.2: Variances Between Avista’'s Reported Savings and Audit Results by Group

GROUP MEAN DIFFERENCE BETWEEN AVISTA'S REPORT
AND AUDIT RESULTS
2008 2006-2008
THERMS PERCENT THERMS PERCENT
Residential Program -0.2 -0.2 3.2 4.3
Limited-Income Program 30.7 23.7 23.6 17.5
Nonresidential Program — Largest Projects 1,058 4.2 4,872 15.8
Nonresidential Program — Sampled Projects 738.8 79.5 204 .1 20.5

As Table ES.2 shows, we found that the mean level of discrepancy between Avista’s claimed
savings and our computations differed among the programs. The following outlines our findings
from the engineering review and analysis for each program (residential, limited-income, and
nonresidential).

Findings for the Residential Program

As part of our 2006 audit, we performed an engineering review of Avista’s residential program
that consisted of a check against standard engineering practices. We compared Avista’s reported
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energy savings to other utility DSM program offerings and performed engineering calculations
to verify savings on a measure-by-measure basis.

For the audit of the 2007 and 2008 program years, we determined whether any of our previous
recommendations should be revised based on new information either reported by Avista or found
in the literature. We also performed engineering reviews on newly identified measures.

The main findings regarding the residential program were:

= During the 2006 audit, we arrived at per-unit therm savings that were close to
Avista-reported values for most of the prescriptive measures in the residential
program. Although there were some variances, in most cases they were not so great as to
justify recommending a different value from the one that Avista uses. For subsequent
audits, we made few modifications to our previous recommendations.

= For two of the prescriptive measures — high-efficiency 40-gallon and 50-gallon water
heaters — we previously recommended higher per-unit reported savings than the
ones that Avista reported. In the 2006 report, we recommended some changes, but still
accepted Avista’s values as reasonable. For the 2008 program, Avista followed our
recommended values.

= For high-efficiency continuous-flow (tankless) water heaters, we previously
recommended higher per-unit reported savings than the ones that Avista reported.
Auvista increased its per-unit claimed savings for that measure for the 2008 program year
based on an increase in the minimum efficiency rating, and we have accepted the new
value as reasonable.

= Across all measure types and program years, the weighted differences between
Avista’s values and the audit’s values were relatively small (3.2 therms, 4.3%). The
mean difference was much smaller for 2008 (-0.2 therms, -0.2%) than we found
previously, suggesting an improvement in rebate application review procedures.

= Across the three program years, the precision of the mean difference in estimated
savings was about 3.5% of Avista’s mean estimate. This well surpassed the
requirement of 10% precision (at 90% confidence).

Findings for the Limited-Income Program

The engineering evaluation of Avista’s limited-income program consisted of a customer-by-
customer analysis based on the inputs provided in the CAP reports.

= For 2008, the number of sampled cases with large discrepancies between the
claimed savings and the audit’s estimated savings was greater than in the previous
years’ audits. This produced a larger mean discrepancy for 2008 (30.7 therms, 23.7%)
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than was found previously—the three-year mean was 23.6 therms. We are unable to
account for this large difference.

= The 90% confidence interval around the mean discrepancy was large in all years
owing to the general high level of variability. Therefore, we cannot conclude with a
high level of confidence that the actual level of error within the 2008 population was
greater than in previous years. The primary finding is the overall high level of variability
and the relatively high mean level error.

= Across the three program years, the precision of the difference between Avista’s
estimated savings and the audit’s estimates was 10.4% (at 90% confidence).

Findings for the Nonresidential Program

The engineering review of Avista’s nonresidential program consisted of project-by-project
analyses based on the inputs and assumptions provided by Avista, along with a check against
standard engineering practices. In the case of pre-rinse sprayers, which were included in the
2006 and 2007 programs, but not in the 2008 program, the engineering review consisted of an
evaluation of Avista’s metering data study completed in 2007 for a sample of installed units. The
following summarizes our findings for the nonresidential program:

= The review of the 11 largest projects resulted in energy savings that were within
10% of Avista’s reported values for five projects and they were within 20% of
Avista’s values for eight projects. Across the three program years, our results were
within 20% of Avista’s for 13 of 23 large projects. The likely reason for the large
differences in energy savings in the other projects was the unavailability of some
assumptions used by Avista to calculate energy savings, which resulted in the use of our
own engineering assumptions in our models.

= The review of the measures in the sampled custom measures stratum (HVAC, shell,
rooftop service, and appliances) resulted in values that were within 20% of Avista’s
reported values in about three-fifths of the cases. The largest differences were in a few
HVAC projects and several rooftop services projects. We evaluated the rooftop service
projects using eQuest and the assumptions provided to us by PECI. There were
significant differences in our values and Avista’s reported values due to the lack of
clarifying information provided by PECI and because we modeled the savings in eQuest
as opposed to PECI’s own modeling tool. We had similar difficulties in evaluating
rooftop service projects in the 2006 and 2007 audits.

= |n addition to calculating the mean difference between the audit’s estimates and
Avista’s estimates, we used two other methods to calculate the mean difference. The
methods were based on how we treated cases in which our estimate was based on
incomplete data. Expectedly, accepting Avista’s estimates for those cases decreased the
calculation of Avista’s mean overestimate of savings. Substituting a randomly generated
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number between our estimate and Avista’s estimate (under the assumption that, with
more input, we would have calculated an estimate that was closer to Avista’s) actually
increased the calculation of Avista’s mean overestimate of savings for 2008 and had no
substantial impact on the 2006-2008 figure.

= Across the three program years, the precision of the difference between Avista’s
estimated savings and the audit’s estimates ranged from about 13% to 18% (at 90%
confidence). The value depended on which method we used to calculate the mean
difference between the audit’s and Avista’s estimates.

= For the 2006 and 2007 programs, we accepted the prescriptive per-unit savings of 44
therms for Stratum 1 (Pre-Rinse Sprayers), but noted that this may be conservative.

= For the 2008 program, we noted a wide variation in estimated energy savings for
prescriptive demand controlled ventilation (a new prescriptive measure). The
variation was based upon the analysis tool used. We believe that Avista adopted a
reasonably conservative approach to this measure but recommend that it be investigated
further for accuracy.

RECOMMENDATIONS

Avista accepted all our previous recommended changes in claimed savings for particular
measures. Further, the results of the 2008 audit suggest that Avista has improved documentation
and internal review and Avista has made modified how it records and tracks application data for
some measures, making verification easier and possibly more accurate. We repeat
recommendations that Avista may not yet have fully implemented, in some cases with
modifications.

Residential Program

= Request more detailed documentation from residential customers and their
contractors submitting rebate requests.

= Provide outreach to vendors to educate them about what kind of information is
needed on the invoices.

= Continue to improve review of rebate applications to ensure that the information on
the backup documentation is completely consistent with that listed on the rebate
forms.

= |dentify furnace, boiler, and water heater models that do and do not meet minimum
efficiency requirements and provide this information to vendors or customers or use
it to review incoming applications.
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= |nstitute an internal system for checking data entry accuracy to ensure that
incorrect measure types are not recorded in rebate records.

= Institute a system for reviewing the entire database on a regular basis to identify
and report therm values that are inconsistent with the measure.

= Continue to review rules and procedures for assigning or calculating therms in the
database to ensure that they are consistent with engineering-established rules and
procedures.

Limited-Income Program

= Review the calculation methodologies used by all CAPs to ensure that there is
consistency across the various agencies and that energy savings are being calculated

correctly.

= Request that all necessary baseline information be recorded and maintained by the
agencies.

Non-Residential Program

= |ncrease documentation of baseline and retrofit equipment, including model
numbers, efficiencies, and shell information.

= Complete a separate evaluation of PECI’s AirCare Plus program to determine the
accuracy of reported energy savings.

= Further investigate the prescriptive values assigned for demand controlled
ventilation.
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1 INTRODUCTION

In February 2007, Avista Utilities (Avista) received approval for a three-year natural gas
decoupling pilot, under which it must achieve certain gas Demand Side Management (DSM)
goals (i.e., energy savings, expressed in therms) in order to be able to recover tracked margin.
The savings are achieved through a variety of residential, limited-income, and nonresidential
programs that Avista has undertaken. Avista must verify achievement of its DSM goals on an
annual basis by an independent third-party assessment for each of the three years of the pilot.

Avista chose Research Into Action, Inc., to carry out the verification. Together with its
subcontractor, Nexant, Inc., Research Into Action has performed independent verification audits
for the calendar years 2006 through 2008. The verifications were done through a combination of
engineering evaluations of the estimated impacts of actions involved in the programs, together
with audits of the program documentation, to determine whether or not savings and costs were
applied to measures appropriately.

The audits were based on desk review of the paper trail, with possible telephone contacts or in-
person visits, of samples drawn separately for residential, limited-income, and nonresidential
customer categories. The purpose of the audits was to determine whether or not Avista’s savings
estimates in each case are reasonable. Specifically, we set out to answer the following questions:

1. Were the input data that Avista used to calculate therm savings on a case-by-case basis
adequately supported by invoices and related documentation?

2. Were Avista’s methods for estimating therm savings for the various measures installed
justified from an engineering standpoint?

3. Assuming adequate estimation methods and input data, were Avista’s calculations of
savings on a case-by-case basis accurate?

In August 2007 and July 2008, Research Into Action submitted reports to Avista detailing the
results of the audit of year 2006 and 2007 programs, respectively. The reports described:
Avista’s residential, limited-income, and nonresidential energy efficiency incentive programs;
the audit methods used; the results of the audit; and our recommendations to Avista, based on the
audit results.

The current report covers the audit of the 2008 programs as well as cumulative 2006-08 results.
It includes the descriptions of the Avista programs and audit methods as well as the 2008 and
cumulative results. Based on the results of the 2006 audit, we made some changes to the
sampling method for the 2007 and 2008 audits, which we describe in the appropriate section of
this report.
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AVISTA UTILITIES ENERGY
EFFICIENCY PROGRAMS

Since 2006, Avista Utilities has implemented energy efficiency incentive programs with its
residential, limited-income, and nonresidential gas customers. The programs provide rebates for
a variety of energy efficiency measures carried out at customers’ homes and businesses. For the
calendar years 2006, 2007 and 2008, Avista’s customer service database recorded completed
installations of 17,830 residential measures, 1,777 limited-income residential measures, and
2,128 nonresidential measures that resulted in therm savings. The details of how each program is
implemented vary among the three customer categories and, to some degree, among measure
types within certain customer categories.

RESIDENTIAL PROGRAM

The residential program provides rebates to residential customers for prescriptive energy
efficiency improvements for a range of gas measures. These measures, along with their
eligibility criteria, assumptions, and prescriptive therm savings are shown in Table 2.1. Any
changes that have been made since 2006 to any of the foregoing are discussed in table notes.

Table 2.1: Eligibility Criteria and Assumptions for Computing Savings for Residential Measures

Water Heater

MEASURE ELIGIBILITY CRITERIA BASELINE / THERM
ASSUMPTIONS SAVINGS

High-Efficiency Gas Minimum Annual Fuel Utilization Federal minimum 123"
Furnace Efficiency (AFUE) of 90% AFUE (78%)

High-Efficiency Gas Boiler Minimum AFUE of 90% Federal minimum 1232

(80%)

High-Efficiency 40-Gallon Minimum Efficiency Factor (EF) of .59 10 .62 8’
Water Heater .62

High-Efficiency 50-Gallon Minimum EF of .60 .58 to .60 9*
Water Heater

High-Efficiency Tankless Minimum EF of .82 (not specified) 60°

Ceiling/Attic Insulation

Existing insulation less than R-22;
a minimum increase of R-10;
installed only in areas that
separate conditioned from
unconditioned areas of the
residence

R15 to R25

.09 per square

foot®

Floor or Wall Insulation

Existing insulation less than R-11;
minimum increase of R-10;
installed only in areas that

R5 to R15

.31 per square

foot®
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2. AVISTA UTILITIES ENERGY EFFICIENCY PROGRAMS Page 3
MEASURE ELIGIBILITY CRITERIA BASELINE / THERM
ASSUMPTIONS SAVINGS

separate conditioned from
unconditioned areas of the
residence

Duct Insulation
(Discontinued in 2007)

Minimum increase of R-10;
installed on heating ducts in
unconditioned areas

Average 2 square feet
per linear foot

2.8 per linear foot

New Windows
(Discontinued in 2008)

Minimum U-factor of .35

U-factor .55 or higher

42 per square
foot of window
installed’

Replacement Windows

Minimum U-factor of .35

U-factor .55 or higher

.83 therms per
square foot of
window installed

Programmable Thermostat 7-day programmable (not specified) 31

Fireplace Damper Standard damper (not specified) 76

Ground Source Heat Pump Minimum 13.6 HSPF (not specified) 787
(Added in 2008)

ENERGY STAR® Homes Certified as ENERGY STAR® (not specified) 197

ENERGY STAR® Clothes Certified as ENERGY STAR® (not specified) 9
Washer (Added in 2008)

ENERGY STAR® Certified as ENERGY STAR® (not specified) 5

Dishwasher (Added in
2008)

Avista claimed 72 therms for this measure in 2006 and 2007. In 2008, Avista increase the therm savings to 123 based on an

updated analysis of annual heating BTU consumption requirements, primarily driven by a change in area of heat loss for the
shell to include floor space, which was not included previously. As noted in the Results chapter, below, our engineering review

confirmed the new value of 123 therms.

Avista claimed 72 therms for this measure in 2006 and 2007. In 2008, Avista increase the therm savings to 123 based on an

updated analysis of annual heating BTU consumption requirements, primarily driven by a change in area of heat loss for the
shell to include floor space, not included previously. Avista also increased the minimum AFUE% from 85% to 90% in 2008.

that 8 therms be claimed. Avista changed the claimed savings to 8 therms for the 2008 program.

Avista claimed 11 therms for this measure in 2006 and 2007. In 2006 and 2007, our audit verified 11 therms but recommended

Eight therms were claimed for this measure in the 2006 and 2007 programs. In 2006 and 2007, our audit verified 16 therms but

recommended that 11 therms be claimed. Avista changed the claimed savings to 9 therms for the 2008 program.

Eleven therms were claimed for this measure in the 2006 and 2007 programs (with a minimum Efficiency Factor of .65). In

2006, our audit verified 28 therms for this measure and recommended that 28 therms be claimed. In 2007, our audit verified at
least 52 therms for this measure and recommended that at least 52 therms be claimed. Avista changed the claimed savings to
60 therms for the 2008 program, and increased the minimum Efficiency Factor to .82.

Avista claimed .042 therms per square foot of qualifying ceiling/attic insulation installed and .209 therms per square foot of

qualifying floor/wall insulation installed (not .042 or .209 therms per square foot per R-10 added, as reported in the 2006
report). In 2008, Avista increased these to .09 and .31 therms, respectively. The increase was based on a review of records
from prior program years that showed that average existing insulation levels were lower than had been assumed and that, on
average, more than the minimum R-10 was being added.

The original table reported that the claimed savings for new windows was calculated as .24 therms per square foot, but review

of the data reported (for both 2006 and 2007) indicated that the claimed savings actually was calculated as .42 therms per
square foot, and this figure was supported by our engineering review. Therefore, we have altered this table to show that
claimed savings were calculated as .42 therms per square foot of window installed.
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In the residential customer program, customers deal directly with contractors for installation of
measures. The customers record pertinent data about the measures on an Avista Home
Improvement Incentive Form (rebate form) and submit this form, together with invoices and
other relevant documentation from the contractor, to Avista. If the installation meets Avista’s
eligibility criteria, Avista issues a rebate to the customer.

LIMITED-INCOME PROGRAM

The limited-income program provides rebates to limited-income residential customers for energy
efficiency improvements for the following gas measures:

= Air infiltration

— ENERGY STAR® windows

— ENERGY STAR® doors

= High-efficiency furnace

= High-efficiency 40-gallon water heater
= High-efficiency 50-gallon water heater
= High-efficiency tankless water heater
= Ceiling/attic insulation

= Floor or wall insulation

= Duct insulation

To qualify for an energy audit through the limited-income program, customers must attend a
workshop to learn about saving energy and are provided low-cost/no-cost tips. After attending
the workshop, customers then receive an in-home assessment and a Community Action Program
(CAP) agency determines cost-effective measures for installation, based on existing equipment,
the shell, and so forth.

One salient characteristic of the limited-income program is that, while there are recommended or
suggested guidelines for the installation of measures, the analyses are performed and the
incentives are offered on a site-specific basis. Thus, the minimum required efficiencies that apply
to some measures in the residential program—such as water heaters and furnaces (see above)—
do not necessarily apply in the limited-income program.

The reasoning for this was that the assumptions differed for the residential and limited-income
programs. For the residential program, Avista assumed that customers receiving a rebate were
replacing a system on or near burnout and that they would need to buy at least a code
replacement water heater.
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For the limited income program, the assumption was that customers often would replace an
inefficient, but still functional, system before burnout, so replacement with a new system would
provide a higher savings potential, even with a lower efficiency level. Furthermore, Avista
assumed that many limited-income customers in manufactured housing may not have the ability
to install a higher efficiency system in the available space.

A second salient characteristic of the limited-income program, which affects the verification
methodology, is that all measures in this program are directly installed by CAP agencies.
Therefore, the customer neither completes a rebate form nor receives invoices or other
supporting documentation from the installer. Instead, CAP installers record all input data
(including pre-existing conditions as relevant), either directly into software installed on notebook
computers that they carry with them to the location of installation or onto paper forms. The
software or paper forms that are used vary among CAPs. With some minor exceptions, no
independent hard-copy documentation exists for any of the measures in this group.

NONRESIDENTIAL PROGRAM

The nonresidential program provides rebates for energy efficiency improvements for the
following customized gas measures:

= Appliances

= Heating, ventilation, and air conditioning (HVAC)
= LEED certification

= Shell

= Rooftop service

In addition, the nonresidential program has offered various measures with prescriptive gas
savings. In 2006 and 2007, the program offered prescriptive incentives for pre-rinse sprayers. In
2008, the program offered prescriptive incentives for food service equipment, steam trap
replacement, and demand controlled ventilation. These accounted for about 5% of the total
number of projects and a much smaller percentage of the total savings for the nonresidential
program.

The procedures for implementing measures and claiming rebates differ for the various measure
types. For rebate applications involving pre-rinse sprayers, Avista hired contractors who
installed the measures directly. For rooftop service, Avista hires contractors who perform an
audit. In both cases, contractors record relevant data about the installation (including pre-existing
conditions) directly into software installed on a notebook computer. Little or no additional paper
documentation is created for these measures.
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Page 6 2. AVISTA UTILITIES ENERGY EFFICIENCY PROGRAMS

For the rebate applications involving lighting, motors, food service and other prescriptive
measures, and commercial HVAC variable frequency drive equipment, the customer can
purchase and install the measure and submit a rebate form and invoices to Avista.

Auvista offers a third-party shell measure for multifamily dwellings. For this measure, the third-
party contractor approaches the property owner and directly installs the measure in all units.

The program for the remaining measure types is site specific, in which customers receive an
analysis from Avista prior to ordering and installing equipment, which estimates energy savings
and potential incentive. Avista enters into an Energy Efficiency Agreement with each customer,
which states that they can be reimbursed upon completion of the project, based on project costs
and type of equipment installed. The customers sign this agreement and either hire a contractor
to install the measure or install it themselves. Upon completion of the project and receipt of
invoices, Avista energy efficiency engineers post-verify the installation. If the installation is
verified and meets Avista’s eligibility criteria, Avista issues a rebate.
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3 AUDIT METHODS

We used data sampling and analysis methods that are common and accepted in evaluation
research. The sampling methods, described in detail below, examined multiple strata within each
customer group. The data analysis, described in the next section, combined an engineering
review of Avista’s therm-savings calculation methods, a review of the documentation submitted
with each record in the samples to determine whether the input data that Avista used to calculate
therm savings were accurate, and a data review to evaluate the accuracy of Avista’s calculated
savings.

SAMPLING METHODOLOGY

The primary consideration that informed our sampling approach was that each sample should
have sufficient statistical power to produce estimates of audit measurements with good precision
and confidence levels over the three-year course of the evaluation. In the report of the 2006
audit, we indicated a goal of achieving £5% and 95% confidence. These levels were based on the
assumption of a very low rate of documentation error. However, based on the results of the 2006
audit, achieving these highly stringent precision/confidence levels would require significantly
larger samples. Since these levels go beyond industry standards (typically £10% precision and
90% confidence) and were not mandated by WUTC, we have relaxed them slightly to +10%
precision and 95% confidence.

Thus estimates of measurements that are expressed as a proportion or percentage of the sample
(e.g., percentage of the sample for which the input data recorded on the rebate forms were
confirmed by accompanying documentation) should be accurate within plus-or-minus 10
percentage points. Estimates of the degree of error in Avista’s calculation of therm savings
should be accurate within £10% of the mean Avista-calculated therm savings.

A second important consideration was that to each sample should include the broadest possible
range of measure types. An initial review of the distribution of the population of measure types
within each program revealed that a few measure types accounted for a large percentage of
measures taken, while several other measure types each accounted for very low percentages. A
simple random sample of such a population would have been dominated by the high-frequency
measures, and some low-frequency measures might not even be sampled.

We used a stratified sampling approach to prevent such an occurrence. As described below, we
divided each population of measures into several strata, with the highest-frequency measure
types each constituting their own strata, and one stratum comprised of all low-frequency
measures. The high-frequency measure types were sampled from their own strata so that they
would not dominate the overall sampling. Even with stratification, it was possible that some low-

00

research/into/action~

VERIFICATION OF 2006-2008 NATURAL GAS DSM ENERGY SAVINGS: WASHINGTON AND IDAHO PROGRAMS

E-590



3. AUDIT METHODS Page 9

frequency measure types would not be included, but excluding very low-frequency measure
types should have little impact on the results.

The following describes our methodology for each customer type, as it was initially developed
for the 2006 audit as well as any subsequent refinements.
Residential Program

For each program year, Avista provided Research Into Action with a data file with a separate
record for each residential measure. The data file showed the following information for each
measure:

= Customer ID

= Measure type (code and description)
= Entry date

= Customer rebate amount ($)

= Estimated kWh savings

= Estimated therm savings

Initial Identification of Residential Strata for 2006 Audit

We found that some measures were installed at many residences while others were installed at a
few. However, the overall distribution of measure types was similarly skewed regardless of
whether we counted a single case or multiple cases of each measure type for a given customer
(see Figure 3.1, next pageError! Reference source not found.).

The most frequent single measure type was high-efficiency furnaces, with approximately 30% of
the cases. Replacement windows together made up about 44% of the cases. The remaining
measure types made up about 26% of the cases. Therefore, we identified three strata from which
to sample: High-Efficiency Furnaces, Replacement Windows, and All Other Measures.®

Names of strata are designated with initial caps and italics. When not used to identify a stratum, measure
names are in plain font.
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Figure 3.1: Frequency Count of Residential Program Codes:
All Cases Counted and Duplicate Customers Excluded
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Refinement of Residential Stratification Plan for 2007 and 2008 Audits

The distribution of measure types in the 2007 program was similar to that for 2006 (see Figure
3.2, next page). However, for a variety of reasons, we decided to modify the stratification plan
for the 2007 and 2008 audits somewhat to include four strata rather than three.

First, in the 2006 verification, Replacement Windows was a single stratum and new windows
were included with All Other Measures. The method for calculating therm savings is similar for
both types of windows (the difference is only in the coefficient that is applied) and so the
potential sources of error for these measure types are very similar. This argues for combining
these two measure types into a single stratum. By taking new windows out of the All Other
Measures stratum, a larger number of other measure types can be included in that division.

Second, the All Other Measures stratum in the 2006 verification included insulation measures
together with a variety of prescriptive and non-prescriptive measures. Given that insulation
measures constitute a substantial portion of total measures, it seems reasonable to sample them
as a separate stratum.
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Figure 3.2: Frequency Distribution of Residential Measure Types
Year 2006 and Year 2007
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Third, and finally, high-efficiency furnaces are a prescriptive measure and so data-entry error is
the only source of variation in the amount of claimed savings. In fact, there was no error at all
recorded for that measure in the 2006 audit. Even though it accounts for a large percentage of
cases, it accounts for a small percentage of the error in savings estimation. Some cases of this
measure should still be included in the documentation review; however, it seems reasonable that
it should consist of a smaller percentage of the residential sample than previously represented.

Based on the above considerations, we stratified the 2007 and 2008 residential data as follows:
= Stratum 1: New and Replacement Windows
= Stratum 2: Insulation
=+ Stratum 3: High-Efficiency Furnaces and Boilers
= Stratum 4: All Other Measures

Two new prescriptive measures introduced in 20086—ENERGY STAR® clothes washer and
ENERGY STAR® dishwasher—were included in Stratum 4. These measures turned out to be
very popular, which greatly increased the size of that stratum (see Figure 3.3). Although this
meant that Stratum 4 was disproportionately represented by these two new measures in 2008, we
decided that changing the stratification again would unnecessarily complicate sampling and
analysis.
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Figure 3.3: Frequency Distribution of 2008 Residential Measure Types
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The size of each stratum is explained below.

Limited-Income Program

For each program year, Avista provided Research Into Action with a data file containing records
of limited-income residential measures from its customer service database. The data file showed
the following data for each measure:

= Customer ID

= Measure type (code and description)
= Entry date

= Customer cost ($)

= Customer rebate amount ($)

= Estimated kWh savings

= Estimated therm savings

Initial Identification of Limited Income Strata for 2006 Audit

The limited-income list had characteristics similar to the residential list: a large number of cases
with multiple measures per customer and a highly unequal distribution of cases across measure
type. In this case, air infiltration accounted for approximately 29% of the cases; insulation
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3. AUDIT METHODS Page 13

measures (ceiling, floor, and wall) accounted for about 49%; and all other measures made up
about 22%.

As with the residential category, the distribution of measure types was similarly skewed
regardless of whether only a single case or multiple cases of a measure type were counted for a
given customer (graphics not included). Following the reasoning for the residential group, we
identified three strata from which to sample: Air Infiltration, Insulation, and All Other Measures.

Refinement of Limited-Income Stratification Plan for 2007 and 2008 Audits

As with the residential program, the distribution of measure types in the 2007 limited-income
program was similar to that for 2006. The 2006 verification found moderate levels of error in
claimed therms for both insulation and air infiltration; as they continue to constitute more than
two-thirds of the entire limited-income pool, we decided to continue sampling each as separate
strata.

However, for the 2007 and 2008 verifications, we decided to sample the remaining measures in
two strata rather than one. One stratum includes ENERGY STAR® windows and ENERGY
STAR® doors. The other stratum includes the remaining measures (high-efficiency furnaces, 40-
and 50-gallon high-efficiency water heaters, and programmable thermostats), each of which
constitutes a small proportion of the measures.

By dividing the sample into four strata instead of three, we were able to sample fewer of the
insulation and air infiltration measures and therefore were able to include more of the others.

Therefore, we stratified the 2007 and 2008 limited-income data as follows:
= Stratum 1: Insulation
= Stratum 2: Air Infiltration
— Stratum 3: ENERGY STAR® Windows and Doors
= Stratum 4: All Other Measures

Figure 3.5 shows the distribution of measures across the above strata for the 2008 limited-
income program.
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Figure 3.5: Frequency Distribution of 2008 Limited Income Measure Types
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Nonresidential Program

For each program year, Avista provided Research Into Action with a data file containing a
separate record for each nonresidential project. The data file showed the following information
for each record:

= Application number

= Measure type

= Building type

= Estimated therm savings

= Date created

= Phase (completed for all measures)

= State (Washington or Idaho for all measures)

00

research/into/action =

VERIFICATION OF 2006-2008 NATURAL GAS DSM ENERGY SAVINGS: WASHINGTON AND IDAHO PROGRAMS

E-596
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Initial Identification of Nonresidential Strata for 2006 Audit

The size of reported savings (therms) was highly positively skewed, with a small number of
measures representing extremely high reported savings. Therefore, the largest projects were
singled out and evaluated as one stratum, separately from the random sample.*

We examined the remaining 644 projects for dependencies between measure type and project
type, as such dependencies might influence the method of sample selection. A cross-tabulation
showed a clear tendency for pre-rinse sprayer to be associated with food service (Table 3.1).
However, other than the fact that rooftop service was somewhat underrepresented in office
buildings relative to other measure types, there were no other clear relationships between
measure type and project type.

Table 3.1: Measure Type by Project Type

PROJECT TYPE MEASURE TYPE
APPLIANCE HVAC LEED PRE-RINSE | RoOOFTOP SHELL Total
CERTIFICATION| SPRAYER SERVICE

Agricultural 0 4 0 0 0 4 8
Church 0 1 0 0 0 0 1
Food Service 4 8 0 245 15 3 275
Government 4 21 2 57 7 12 103
Health Care 0 1 0 8 1 0 10
Hospitality 1 13 0 16 3 8 41
Manufacturing 1 6 0 0 0 5 12
Office 2 42 0 4 12 34 94
Residential 0 1 0 0 0 4 5
Retail 4 19 0 8 45 19 95
TOTAL 16 116 2 338 83 89 644

Pre-rinse sprayers accounted for a very large number of total measures and represented a fairly
narrow band of reported savings sizes (although there was some variability). The other measure
types appeared to be distributed more-or-less similarly across the building types.

On the basis of this, we treated pre-rinse sprayers (the most common measure type and highly
concentrated in food service, the most common building type) as a second stratum and all other

Technically speaking, these five projects did not constitute a sample; they constituted the entire population of
the stratum identified as the largest projects.
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measures as a third stratum. Separating pre-rinse sprayers out from the other measures prevented
them from dominating the overall sample.

Therefore, the data collection approach for nonresidential customers consisted of a census of one
stratum (the Five largest Measures) and random samples of two other strata: Pre-Rinse Sprayers
and All Other Measures.

We found three cases in which the same application number was found on two records; in all
other cases, there was only one record per application number. In all three cases, the two records
with the same application both had identical information (i.e., same measure type, building type,
estimated therm savings, and so forth), with one exception: the date that the record was created
was different by one day for one set of duplicate application numbers. We notified Avista of the
duplications and requested the record files associated with those three application numbers to
determine, on a case-by-case basis, whether the two records with the same application number
represented separate measures or whether they were the same measure recorded twice. None of
the six records with duplicated application numbers was randomly drawn for the survey. We did
not identify any similar cases in the 2007 or 2008 data.

Refinement of Nonresidential Stratification Plan for the 2007 and 2008 Audits

The only substantial difference between the 2006 and subsequent audits of nonresidential data
was in the number of “largest” projects selected for evaluation. The difference related to the
locations of an observable break in the distribution of claimed therms in the data. For the 2006
audit, there was an observable break in the distribution after the seventh-largest projects (i.e., a
noticeably larger difference between the seventh- and eighth-largest than between the sixth- and
seventh-largest projects), so we selected the seven largest projects. For the 2007 audit, the break
was between the fifth- and sixth-largest projects, so we selected the five largest projects.

The situation was complicated for the 2008 audit. As explained in more detail below, an
abbreviated timeline for completing the audit necessitated selecting projects for the first three
quarters of 2008 separately from the final quarter. This allowed us to begin the audit of the first
set of projects during the final quarter of 2008. To be certain that we examined at least the six
largest projects, we identified the six largest from the first three quarters. Later, when the fourth
quarter data became available, we identified another five projects that were at least as large as
the smallest of the six that we identified earlier. This resulted in a total of 11 large projects. In
fact, there was an observable break in the distribution of size of these projects between the fifth-
and sixth-largest, and the size range of the five largest was comparable to the range of the largest
drawn for the 2006 and 2007 audits, while the remaining six project fell below the size range
seen in 2006 and 2007.

Otherwise, we sampled from two other strata. One stratum was made up solely of projects with
prescriptive measures. However, we redefined this stratum somewhat. In 2006 and 2007, it had
been entirely comprised of pre-rinse sprayers offered with a prescriptive rebate. However, Avista
discontinued that measure in 2008 and instead offered a variety of other prescriptive measures.
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Even though relatively few rebates applications were submitted for these prescriptive measures
in 2008, we continued to treat prescriptive measures as a separate stratum to maintain
consistency across program years. The difference is that this stratum was comprised only of pre-
rinse sprayers in 2006 and 2007 and of other prescriptive measures in 2008. Since all were
prescriptive measures, however, the only variance should be in the documentation of the
installation.

The other stratum consisted of all projects with non-prescriptive, custom measures that were not
selected as part of the “largest projects” stratum. They were all site-specific and were largely
comprised of rooftop service, HVAC, and shell measures. A very small number of miscellaneous
project types (12 projects) were not sufficiently frequent to justify creating a separate stratum.

Based on the above considerations, we stratified the nonresidential data as follows:
= Stratum 1: Largest Projects
= Stratum 2: Prescriptive Measures

= Stratum 3: All Other Measures

Sample Size Determination

Prior to the 2006 verification, we calculated sample sizes to yield precise estimates for both the
paper train audit and the check of Avista’s calculated therm savings for the completed three-year
verification. We determined the sample size for each year by dividing the three-year sample size
by three.

Also as noted above, our initial sample size estimates were based on a desire to achieve very
high levels of confidence and precision, combined with assumptions of very low rates of
documentation error, which turned out to be incorrect. The following describes how we revised
sample-size estimates based on error rates obtained during the 2006 verification, to achieve
confidence and precision levels that still meet or exceed industry standards.

Sample Size Determination for the Audit of Avista’'s Savings Estimates

The formula for calculating the sample size for the audit of Avista’s calculations for a particular
group includes the standard deviation of the differences between Avista’s and the audit’s
estimated therm savings across all measures within that group. Prior to the 2006 verification, this
value was not known, so it was necessary to estimate it.

In most cases, the 2006 verification results showed greater variance (larger standard deviations)
than was anticipated. This meant that larger samples would be needed to achieve the 95/5 level
of confidence and precision than we originally had set for this evaluation. In fact, the sample
sizes needed would be impractical and cost-prohibitive to achieve in the 2007 and 2008
verifications. However, as noted above, the 95/5 confidence level was not mandated by the
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Settlement Agreement, and it is more stringent than the industry-standard levels of 90%
confidence and 10% precision.

We re-calculated revised sample sizes using the standard deviations of the differences between
Avista’s and the audit’s savings estimates from the 2006 data. We re-calculated both the
estimated three-year sample sizes along with those for the 2007 verification.

In contrast to the approach taken previously, the new sample size calculations for the audit of
savings estimates considered only measures that require some computation to arrive at the therm
savings, such as windows or insulation (where the savings is calculated as some number of
therms per square foot of window or insulation installed), as opposed to purely prescriptive
measures, such as furnaces or water heaters (where each unit has the same therm savings). We
continued to sample prescriptive measures as part of the paper-trail audit and compared the
savings recorded for each of those measures against Avista’s prescribed savings (see below).
However, since the only source of variance in those measures would be data-entry error (not
calculation error), we did not consider them part of the savings estimates audit.

To compute the sample sizes for the calculated measures, we used the pooled standard deviations
across those strata with calculated measures within each group. The results are shown in Table
3.2. Even using the 95/10 confidence/precision level, which is somewhat more stringent than the
industry-standard 90/10 level, the re-calculated sample size estimates are smaller than the sample
sizes for the 2006 verification for the limited-income and nonresidential samples (61 vs. 68 and 5
vs. 23, respectively), while that for the residential group is only somewhat larger than for the
2006 verification.

The required sample size for the nonresidential group is very small, despite a large standard
deviation of the Avista-audit differences. This is because these projects generally had very large
savings and so the margin of error was proportionately large. Thus, while the standard deviation
of the differences between Avista’s and the audit’s estimates was larger than in the other strata, it
was small in comparison to the margin of error and, therefore, a relatively small sample delivers
good precision. As explained below, however, the requirements of the paper-trail audit resulted
in a much larger sample for the nonresidential group than that shown in Table 3.2.
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Table 3.2: Revised Sample Size Estimates for Therm Savings Audit — Calculated Measures Only

Page 19

GROUP ESTIMATED! 2006 2006 DATA SAMPLE SIZE ESTIMATE
THREE-YEAR | ESTIMATED?
POPULATION| STANDARD | SAMPLE SIZE STANDARD USING 95/10 STANDARD USING 90/10 STANDARD
DEVIATION DEVIATION OF | CONFIDENCE/PRECISION LEVEL | CONFIDENCE/PRECISION LEVEL
AVISTA AUDIT
Oiﬁ\gﬁ_TA Dirrerence® | THREE-YEAR | 2007,2008* | THREE-YEAR | 2007,2008*
DIFFERENCE
Residential Sample 6,331 6.9 72 59.9 231 83 163 (55)
Limited-Income Sample 1,525 23.2 68 85.7 182 (61) 134 (45)
Nonresidential® 935 209.5 23 285.0 14 (5) 10 (4)

1

for the 2006 verification.

1 (New and Replacement Windows) and Stratum 3 (Insulation).

The three-year populations were estimated by multiplying the 2006 populations (excluding duplicate records for a given customer) for each group by three; comparison of 2006
and 2007 data indicated similar levels of calculated measures when duplicate records were removed from each population.
These estimated standard deviations were used to approximate the sample sizes for the 2006 verification; the method used to generate them is described in the Final Report

The standard deviation for the Residential sample was computed as a pooled standard deviation across those strata that were comprised only of calculated measures: Stratum

The 2007 and 2008 sample sizes were calculated by subtracting the 2006 sample size from the estimated three-year sample size and dividing by two; however, this produced

very small 2007 and 2008 sample sizes for strata comprised of prescriptive measures as well as for some other measure types with very low error rates, which had resulted in
larger-than-necessary 2006 samples. In those cases, we conservatively set the estimated 2007 and 2008 sample sizes at one-third of the estimated three-year sizes; the
sample sizes for those strata are shown in parentheses.

Note that the required sample size for this group is very small, despite the fact that the standard deviation of the Avista audit differences was quite large. This is because the

projects in this stratum generally had very large savings and so the margin of error was proportionately large. Thus, while the standard deviation of the differences between
Avista’s and the audit’s estimates was larger than in the other strata, it was small in comparison to the margin of error, and therefore a relatively small sample delivers good

precision.
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Sample Size Determination for the Paper-Trail Audit

In originally calculating the sample size for the paper-trail audit, we assumed that Avista’s inputs
would be adequately documented in at least 95% of the cases. As Table 3.3 shows, we found no
documentation errors in four of the eight strata. However, the rate of documentation error in the
other four strata ranged from about 14% to 37%, which was much larger than that used to
generate the estimated three-year sample sizes. This affects the sample size required for the 95/5
level of confidence/precision.

Table 3.3: Documentation Error and Mean Error of Savings Estimation by Group, 2006 Verification

GROUP DOCUMENTATION ERROR MEAN

ESTIMATION
CounTt PERCENT OF ERROR

PROJECTS IN (As Percent of
STRATUM Total)
Residential Stratum 1 (High-Efficiency Furnaces) 0 0.0% 0.0%
Residential Stratum 2 (Replacement Windows) 8 33.3% 8.4%
Residential Stratum 3 (All Other Measures) 9 37.5% 29.4%
Limited-Income Stratum 1 (Air Infiltration) 0 0.0% 20.1%
Limited-Income Stratum 2 (Insulation) 0 0.0% 17.6%
Limited-Income Stratum 3 (All Other Measures) 4 19.0% 60.7%
Nonresidential, Stratum 1 (Largest Projects) 1 14.3% 56.7%
Nonresidential Stratum 2 (Pre-Rinse Sprayers) 0 0.0% 0.0%
Nonresidential Stratum 3 (All Other Measures) 7 30.4% -2.3%

Again, as noted above, the 95/5 confidence level was not mandated by the Settlement
Agreement, and it is more stringent than the industry-standard levels of 90% confidence and
10% precision. Moreover, we calculated our original sample-size estimates for each stratum,
whereas the results of interest pertain to the entire sample rather than the individual strata (the
reason for stratifying the sample was to ensure that a broad range of measure types would be
included, but we report the weighted combined results for each entire sample).

While we believe that it nevertheless is desirable to have a reasonable sample of as many
measure types as possible to allow us to determine whether there are any systematic sources of
error, it is not necessary to adhere to the original method for determining sample size.

As shown in Table 3.4, we used the 2006 error rates to re-calculate the estimated three-year
sample sizes, along with those for the 2007 and 2008 verifications. In contrast to the case with
the therm savings audit, the paper trail audit should apply to all measure types, prescriptive as
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Table 3.4: Revised Sample Size Estimates for Paper Trail Audit

GROUP ESTIMATED" 2006 DATA SAMPLE SIZE ESTIMATES
THREE-YEAR 2
POPULATION| SAMPLE SIzE ERROR USING 95/10 STANDARD USING 90/10 STANDARD
RaTE>® CONFIDENCE/PRECISION LEVEL | CONFIDENCE/PRECISION LEVEL

THREE-YEAR | 2007,2008* | THREE-YEAR | 2007,2008*

RESIDENTIAL
Residential — Calculated 6,331 41 29.2% 302 131 78 (26)
Residential — Prescriptive 3,990 31 16.1% 197 83 51 17)
Residential Sample — Combined ° 10,320 72 23.6% 270 99 69 (23)

LIMITED INCOME

Limited-Income Sample — Combined ° 1,524 64 5.9% 81 27) 21 @)

NONRESIDENTIAL

Nonresidential — Calculated 935 23 30.4% 241 109 75 26
Nonresidential — Prescriptive 1,019 23 0% 15 (5) 4 (1)
Nonresidential Sample — Combined ° 1,953 46 15.2% 180 67 48 (16)

1

2

3

The three-year strata populations were estimated by multiplying the estimated three-year population for each group by the proportion each stratum contributed to the 2006 sample.
Sizes and error rates of the sample strata were determined by re-assigning the 2006 measures to the currently defined strata and performing counts within the new strata.
To calculate sample size when the error rate was 0%, an error rate of 1.0% was substituted, as using the 0% rate would have produced a sample size of 0.

The 2007 and 2008 sample sizes were calculated by subtracting the 2006 sample size from the estimated three-year sample size and dividing by two; however, this produced
very small 2007 and 2008 sample sizes for several strata that had very high error rates and, hence, larger-than-necessary 2006 samples. In those cases, we conservatively set
the estimated 2007 and 2008 sample sizes at one-third of the estimated three-year sizes; the sample sizes for those strata are shown in parentheses.

We calculated sample sizes that apply the 95/5 and 95/10 confidence/precision levels to the calculated measures in the Residential, Limited-Income, and Nonresidential groups
as a whole, collapsed across strata. We used the pooled error rate for calculated measures for each group. We calculated the pooled 2007 and 2008 sample sizes by
subtracting the 2006 group-level sample sizes from the estimated three-year pooled sample sizes and divided by two; however, in several cases, this produced very small
samples for 2007 and 2008. In those cases, we conservatively set the estimated pooled 2007 and 2008 sample sizes at one-third of the estimated three-year pooled sizes;
these are shown in parentheses.
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well as calculated. We first computed sample sizes separately for calculated and prescriptive
measures®, using both 95/5 and 95/10 confidence/precision levels. We also calculated the sample
sizes for each sample as a whole, using pooled error rates across the calculated and prescriptive
measures for each group. We did this to identify the minimum sample size needed for each
group, irrespective of the type of measure.

As expected, a 95/5 confidence/precision level would necessitate larger residential and
nonresidential samples than we obtained in the 2006 verification (99 vs. 72 and 67 vs. 46,
respectively). The 2007 and 2008 limited-income samples would be smaller than for the 2006
verification (27 vs. 64) because the documentation error rate for that group was relatively small.
In fact, the estimated three-year pooled sample for the limited-income group (81) was only
slightly greater than was obtained in the 2006 verification (64); to ensure that each year’s
verification would include at least one-third of the three-year pooled total, we indicated that the
95/5 sample size for the 2007 and 2008 limited-income paper-trail audits would be at least 27.
When the 95/10 standard is applied, the pooled 2007 and 2008 sample sizes for all three groups
are much smaller than those obtained in the 2006 verification (23 vs. 72, 7 vs. 64, and 16 vs. 46).

Based on the above considerations, it was possible to produce results with acceptable levels of
confidence and precision—nearly as high as originally planned, at least at the entire-group
levels—by drawing and examining samples that are not much larger than those examined in the
2006 verification.

Planned Sample Sizes for the Combined Paper-Trail and Savings Estimate Audit

Table 3.5 shows the planned sample sizes for the 2007 and 2008 verifications by group. We
arrived at these figures by combining the sample requirements for the savings estimate audit of
the calculated measures with the paper-trail audit requirements of both calculated and
prescriptive measures. The primary criterion was that each group should, at a minimum, meet the
90/10 confidence/ precision standard for both the paper-trail and savings estimate audit.

The sample sizes for the calculated measures in the residential and limited-income groups were
driven by the confidence/precision requirements of the therm savings audit. However, the sample
size for the calculated measures in the nonresidential group was driven by the requirements of
the paper-trail audit. As a result, the confidence/precision levels for the therm savings audit for
this stratum are higher than for the others (>95/5 vs. 95/10).

We allocated the sample sizes within each group as shown in Table 3.6.

® As noted above, none of the measures in the Limited-Income were prescriptive.
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Table 3.5: Revised Planned Sample Sizes

GROUP SAMPLE SIZE COMMENT
THREE- ONE-
YEAR YEAR
RESIDENTIAL
Residential — Calculated 231 80 Achieves 95/10 confidence/precision for therm
savings audit, >95/10 for paper trail audit
Residential — Prescriptive 51 17 Achieves 95/10 confidence/precision for paper trail
audit
Residential Total 282 97

LIMITED INCOME

Limited-Income 182 61 Achieves 95/10 confidence/precision for therm

savings audit, >95/10 for paper trail audit
NONRESIDENTIAL

Nonresidential — Calculated 75 26 Achieves >95/5 confidence/precision for therm
savings audit, 95/10 for paper trail audit

Nonresidential — Prescriptive 15 5 Achieves 95/10 confidence/precision for paper trail
audit

Nonresidential Total 90 31

Table 3.6: Planned 2007 and 2008 Sample Sizes by Stratum

STRATUM SAMPLE COMMENT
SIZE
RESIDENTIAL
Stratum 1, Windows (calculated) 40 “Calculated” measures divided evenly between Stratum
] 1 and 2; combined in paper-trail and therm savings audit.
Stratum 2, Insulation (calculated) 40
Stratum 3, High-Efficiency Furnace 4 No variability in HE Furnace in 2006; combined with
(prescriptive) Stratum 4 in paper-trail audit; number of HE Furnace
. approximately equal to number of most common
Stratum 4, Other (prescriptive) 13 measure type in Stratum 4.
Residential Total 97

LIMITED-INCOME

Stratum 1, Insulation 15

Stratum 2, Air Infiltration 15

Stratum 3, ENERGY STAR® 12
Windows/Door

Stratum 4, Other 19

All strata are calculated measures. Under-sampled
Stratum 1 and 2 and over-sampled Stratum 3 and 4.
Stratum 4 is largest stratum because it is comprised of
several measure types.
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STRATUM SAMPLE COMMENT
SIZE
Limited-Income Total 61 continued

NONRESIDENTIAL

Stratum 1, Largest Projects 5 N/A

Stratum 2, Calculated 26 No stratification within calculated measures
Stratum 3, Prescriptive 5 No stratification within prescriptive measures
Nonresidential Total 31

Randomization

Within each customer type, we partitioned the list into the specified strata discussed above.
Within each stratum, we created a new variable that was populated with a different random
number for each record (using a uniform distribution). We ordered each data set by the random
variable, which randomized the order of the cases within that set. Then, within each data set, we
selected the first n cases, where n was the specified sample size for that stratum.

VERIFICATION METHODOLOGY

The verification methodology for all three programs shared three common components:

1. Reviewing the paper documentation of the sampled cases to verify that the input data
used to calculate the therms saved on a case-by-case method were correct;

2. Performing an engineering review of the assumptions that went into Avista’s calculations
of therm savings for the various measures; and

3. Independently calculating therm savings on a case-by-case basis, using either Avista’s
assumptions or other sets of assumptions resulting from the engineering review.

Generally speaking, the verification methodology for the 2007 and 2008 audits did not differ
from that for the 2006 audit. Any differences are indicated.

Review of Paper Documentation

Some differences existed among the programs and program strata in how measures were
installed. These differences resulted in variances in the nature of the input data sources and how
they were documented. We describe the procedures we followed in our review of paper
documentation separately for each program (residential, limited-income, and nonresidential).
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Residential Program

In the residential program, customers dealt directly with contractors for installation of measures.
The customers recorded pertinent data about the measures on an Avista Home Improvement
Incentive Form (rebate form) and submitted this form, together with invoices and other relevant
documentation from the contractor, to Avista. Avista forwarded electronic copies of rebate
forms, invoices, and other relevant documentation for the sample cases to Research Into Action.

Data Entry and Coding

For each sample stratum, we created an Excel workbook for recording details about the
documentation received from Avista. Each workbook included columns for recording, on a case-
by-case basis: the customer identification number (ID); the measure that was installed; whether
or not the records, including an invoice, had been received; disposition codes; and notes
describing any exceptions. In addition, each workbook included columns for recording the input
data recorded for each case, such as R-values for insulation or U-factor for windows, as well as
the therm savings claimed in Avista’s database. Finally, each workbook had columns for
recording the therm savings determined by the audit (as explained below) for each case.

For each case, we reviewed all invoices and other documentation to confirm the information
listed on the rebate form for the measure in question. For example, if the rebate form listed a 40-
gallon, high-efficiency gas water heater with an Efficiency Factor (EF) of .63, we checked to see
whether the invoice and/or other documentation confirmed all of that information. Based on the
initial review of the documents, we assigned an Initial Disposition Code to each case. For the
residential strata, the possible codes were:

1 = Invoice or other documentation confirms rebate form

2 = Invoice does not provide sufficient information to confirm rebate form
3 = Invoice contradicts rebate form

4 = Measure was incorrectly coded in the Avista database

5 = Does not qualify for a rebate

We assigned a code of “1” if the invoice or other documentation provided sufficient details to
compute therm savings based on Avista’s criteria and confirmed the information provided on the
rebate form. For example, if the measure was a 40-gallon high-efficiency water heater and the
invoice or other material documented that measure, as well as either the EF or the model number
(which could be used to determine the EF), and the EF met Avista’s eligibility standard, then we
assigned a code of “1”. Similarly, if the measure was a high-efficiency furnace and the invoice or
other materials documented that measure as well as the AFUE% or model number, and the
AFUE% met Avista’s eligibility standard, then we assigned a code of “1”. Note: if the invoice
did not document the EF or AFUE%, we assigned a code of “1” if we were able to obtain this
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information based on the model information. In the case of insulation, the measure, area, and
pre- and post- R-values were necessary.

For windows, it was necessary for the invoice to document the measure, as well as the area
covered. In 2006 and 2007, different measure codes were used for windows facing different
directions, which were listed separately on the rebate form. Documenting a particular window
measure required documenting the direction of windows installed. However, we found that the
invoice typically did not specify the direction that the windows faced. Therefore, our protocol
was that if the invoice documented windows and a) it was possible to determine the total area of
the windows and b) the total area recorded on the rebate form did not exceed the total area
documented on the invoice, then we considered the measure verified and assigned a code of “1”.

In 2008, a single measure code was used for all new windows regardless of direction and a
different single measure code was used for all replacement windows regardless of direction. All
windows installed under a single project, therefore, were listed as a single measure on the rebate
form, and so it was no longer necessary to document the direction the window faced.

We assigned a code of “2” if the invoice and other materials did not provide sufficient input
data to confirm information on the rebate form. For example, if the invoice and other materials
did not document the input data recorded on the rebate form, we assigned a code of “2”.
Similarly, if the invoice and supporting materials documented neither EF nor the model for a
water heater, or did not document the model or AFUE% for a furnace, we assigned a code of
“2”. In the case of windows, we assigned a “2” if the area covered was not documented. For
insulation, we assigned a “2” if the area, the existing R-value, or the final R-value was not
documented.

We assigned a code of “3” if the invoice and/or other materials showed input data—such as the
square feet of windows or insulation installed—that contradicted that shown on the rebate form.
For the purposes of this audit, we defined “contradiction” as a difference such that the therm
savings based on the value shown on the rebate form exceeds the therm savings based on the
value documented in the input data by more than 5%.

For example, if the measure in question was windows or insulation, and the square footage
recorded on the rebate form exceeded that recorded on the invoice or other documentation by
more than 5%, we then assigned a disposition code of “3” (because the savings estimated from
the rebate form exceeded by more than 5% the amount that would be estimated from the value
on the invoice).

We assigned a code of “4” if the invoice or other documentation showed a measure other than
what was recorded for that case in the Avista database.

Finally, we assigned a code of “5” if we found that the measure did not qualify for a rebate.
This occurred in a few cases in which the EF of a water heater or AFUE% of a furnace was not
documented, but in which we were able to obtain this information from the manufacturer and the
EF or AFUE% did not meet Avista’s eligibility standards even though a rebate had been issued.
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Note that a code of “3”, “4”, or “5” did not necessarily mean that there was not sufficient
documentation of input data, but simply that those data may not have been correctly reported.

If the Initial Disposition Code was other than “1”, we recorded an explanation in the workbook.

Data Clarification

If the information on the supporting documentation was incomplete, we attempted to obtain the
missing information by contacting Avista and/or the manufacturer, supplier, or dealer of the
installed measure. For example, if the EF for a water heater was not documented but the model
number was, we contacted the manufacturer, supplier, or dealer to find out the EF for the listed
model. Using the information obtained through these contacts, we assigned a Final Disposition
Code to each case and updated the case notes.

Limited-Income Program

The limited-income program is non-prescriptive, so the analyses are performed and incentives
offered on a site-specific basis. As noted above, CAPs directly install all measures in the limited-
income program and record all input data either directly into software installed on notebook
computers that they carry with them to the location of installation or onto paper forms. The
customer neither completes a rebate form nor receives invoices or other supporting
documentation from the installer, and little or no independent hard-copy documentation exists
for any of the measures in this sample.

Avista forwarded to Research Into Action electronic copies of software screen captures or paper
forms from the CAP agencies. All such documents were labeled Invoice Form and showed
output data for the measure; in some cases, forms were included that showed input data that went
into computing the output data.

Data Entry and Coding

As with the residential program, we created an Excel workbook to record details about the
documentation we received for each case in the limited-income sample strata. Each workbook
included columns for recording, on a case-by-case basis: the customer identification number
(ID); the measure that was installed; whether or not the records had been received; disposition
codes; and notes describing any exceptions. In addition, each workbook included columns for
recording the input data recorded for each case, including the Avista-claimed therm savings, as
well as a column for recording the therm savings determined by the audit.

Based on the initial review of the documents, we assigned an Initial Disposition Code to each
case. Disposition codes were defined so as to be consistent, to the degree possible, with the
codes for the residential program. However, because of the way that measures were installed and
documented in the limited-income program, the definitions of the first two codes are slightly
different from those for the residential program. Moreover, the residential disposition code “3” —
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which indicates a data disagreement between the rebate form and other documentation — does not
apply to the limited-income program, as typically there was no independent paper documentation
other than the rebate form in this program. Thus, the possible codes for the limited-income strata
were:

1 = Sufficient input data and no coding errors

2 = Input data were not detailed

3 [This disposition not assigned]

4 = Measure was incorrectly coded in the Avista database
5 = Does not qualify for rebate

We assigned a code of “1”” based on criteria similar to those for the residential program, except
that there was no criterion of independently confirming the information on the rebate form (since
there typically was no independent documentation). Instead, the criteria were that the invoice
form should provide sufficient detail to compute therm savings, based on Avista’s criteria, and to
verify that the measure qualified for a rebate. For example, if the measure was a 40-gallon, high-
efficiency water heater, and the invoice form documented that measure as well as either the EF
or the model number (which could be used to determine the EF), and the EF met Avista’s
eligibility standard, then we assigned a code of “1”. Similarly, if the measure was a high-
efficiency furnace, and the invoice documented that measure, as well as the AFUE% or model
number, and the AFUE% met Avista’s eligibility standard, then we assigned a code of “1”. As
with the cases in the residential program, even if the invoice did not document the EF or
AFUE%, if we were able to obtain this information based on the model information, then we
assigned a code of “1”. For windows, it was necessary for the invoice to document the measure,
as well as the area covered. In the case of insulation, the measure, area, and pre- and post- R-
values were necessary.

We assigned a code of “2”” based on criteria similar to those for the residential program, except
for the reference to confirming the information on the rebate form. Instead, the criteria were that
the invoice form did not provide input data sufficient to compute therm savings or to verify that
the measure qualified for a rebate. For example, if the invoice documented neither EF nor the
model for a water heater, or it did not document the model or AFUE% for a furnace, we assigned
a code of “2”. In the case of windows, we assigned a “2” if the area covered was not
documented. For insulation, we assigned a “2” if the area, the existing R-value, or the final R-
value was not documented.

We did not assign a code of “3” to any of the cases in the limited-income program, as explained
above.

We assigned a code of “4” if the invoice form showed a measure other than what was recorded
for that case in the Avista database.
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Finally, we assigned a code of “5” if the measure did not qualify for a rebate. As in the
residential program, this occurred in a few cases in which the invoice did not document the EF of
a water heater or AFUE% of a furnace but we were able to obtain this information from the
manufacturer and found that the EF or AFUE% did not meet Avista’s eligibility standards, even
though a rebate had been issued.

As with the residential program, a code of “4” or “5” did not mean that there was not sufficient
documentation of input data, but only that those data may not have been correctly reported.

Data Clarification

If the Initial Disposition Code was other than “1”, we recorded an explanation in the workbook.
For all such cases, we contacted Avista to attempt to obtain additional information to clarify the
cases’ disposition. Based on the results of our efforts, we assigned a Final Disposition Code to
each case, using the same coding scheme as for the initial disposition.

Nonresidential Program

Projects in the nonresidential program included both non-prescriptive, custom engineering
projects and prescriptive-rebate projects with a set energy savings value per item. For the custom
projects, Avista completed the individual energy calculations either in spreadsheet tools or
through modeling programs.

For each custom engineering project, Avista forwarded electronic copies of the project
evaluation report, the agreement, invoices, and other relevant documentation to Research Into
Action. Information for the pre-rinse sprayers consisted of an Excel spreadsheet, also supplied to
Research Into Action, that listed: number of sprayers installed; equipment manufacturer; location
of the sprayer; pre- and post-GPM data; water temperature data; and additional notes as
necessary. Invoices for the purchase of the sprayer were not provided.

Data Entry and Coding

For each group, we created an Excel workbook to record details about the documentation
received from Avista. Each workbook included columns for recording, on a case-by-case basis:
the customer identification number (ID); the measure that was installed; whether or not records
had been received; disposition codes; and notes describing any exceptions.

Based on the initial review of the documents, we assigned an Initial Disposition Code to each
case. For the nonresidential strata, we assigned only two disposition codes:®

®  For the 2006 audit, we attempted to use a coding system that was closer to the ones we used for the

residential and limited-income programs. However, we found that the range of documentation issues that we
continued...
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1 = Documentation reasonable
2 = Documentation problematic

We assigned a code of “1” if the documentation provided sufficient detail to compute therm
savings that we felt reasonably confident in using to evaluate Avista’s claimed savings.
Sufficient documentation included data such as modeling inputs and/or outputs, baseline
assumptions, and spreadsheet tools that allowed us to evaluate the project through our own use
of models or spreadsheet, and to confirm the energy savings value reported by Avista.

We assigned a code of “2” if the documentation provided did not offer sufficient data to
compute therm savings that we felt reasonably confident in using to evaluate Avista’s claimed
savings. Even if we assigned a code of “2”, we nevertheless may have calculated estimates, but
in such cases we do not necessarily recommend that our estimates be used instead of Avista’s
claimed therms.

If the Initial Disposition Code was other than “1”, we recorded an explanation in the workbook.

Data Clarification

If the information in the supporting documentation was incomplete, we attempted to obtain the
missing data by contacting Avista. For example, if the baseline assumptions used in the
spreadsheet calculation of a project were not provided, we asked Avista for these assumptions.
Using the information obtained, we assigned a Final Disposition Code to each case and updated
the case notes.

Engineering Review

Residential Program

The engineering review of Avista’s residential program consisted of a check against standard
engineering practices, comparing Avista’s reported energy savings to other utility DSM program
offerings, and performing engineering calculations to verify savings on a measure-by-measure
basis. We used Avista’s assumptions and rebate qualifications for each measure (e.g., window U-
value requirements, EF of water heaters) in the engineering review. We also evaluated them for
appropriateness, such as by comparing them to code values for Washington and Idaho.

We performed the initial review of each measure during the program year when the measure was
first identified in the sample. As described in Chapter 4, we repeated the review for some

encountered tended to be project-specific and did not fit neatly into a limited set of categories. Therefore, we
simplified the coding system as described above.
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measures in response to new information, changes in baseline assumptions or efficiency
standards reported by Avista, or other similar changes.

The following outlines the review methods for each measure in the program:

= High-Efficiency Furnace and Gas Boiler: The review included the use of ENERGY
STAR®’s online calculator’ for the regions in Avista’s Washington and Idaho territory,
along with values used by other utility companies for similar baseline and retrofit
requirements, adjusted for heating-degree-days.

= High-Efficiency Water Heater (40- and 50-gallon): The review included engineering
calculations using Avista’s Energy Factor (EF) qualifications and a comparison with
other utility company reported values for similar baseline and retrofit requirements.

= High-Efficiency Tankless Water Heater: The review included engineering calculations
using a baseline EF of 0.58 and a retrofit EF of 0.82 (typical for tankless water heaters),
and a comparison with savings values reported by other utility companies and the
California Database for Energy Efficient Resources (DEER).

= Ceiling/Attic/Floor/Wall/Duct Insulation Measures: The review included engineering
calculations based on the modified heating-degree-day method, using Avista’s stated
baseline and retrofit assumptions. We also used heating-degree-days for specific cities
where insulation measures were installed and a seasonal equipment efficiency rating of
0.60 in the calculations.

= New Windows: The review of this measure included engineering calculations based on a
decrease in air infiltration (using the 2005 ASHRAE Fundamentals® method for
infiltration reduction) and conduction (using the modified heating-degree-day method)
due to the installation of a new window. We used baseline and retrofit assumptions for U-
factors, as stated by Avista, in the analysis. We also used heating-degree-days for specific
cities where insulation measures were installed and a seasonal equipment efficiency
rating of 0.60 in the review.

= Replacement Windows: The review of this measure included engineering calculations
based on a decrease in air infiltration (using the 2005 ASHRAE Fundamentals method for
infiltration reduction) and conduction (using the modified heating-degree-day method)
due to the installation of a replacement window. We used baseline and retrofit
assumptions for U-factors, as stated by Avista, in the analysis. We also used heating-

See the ENERGY STAR® website: http://www.energystar.gov/ia/business/bulk_purchasing/bpsavings_calc/
CalculatorProgrammablethermostat.xls.

2005 ASHRAE Handbook Fundamentals, Section 27.21, “Residential Calculations Examples,” Equation 40.
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degree-days for specific cities where insulation measures were installed and a seasonal
equipment efficiency rating of 0.60 in the calculations.

Programmable Thermostats: The review included running ENERGY STAR®’s online
calculator for programmable thermostats, using all available locations in Avista’s
Washington and ldaho service territory, and averaging the savings results across all
regions. We discounted the ENERGY STAR® savings value to 25%, based on Energy
Information Administration (EIA) surveys, which reported that only 25% of installed
programmable thermostats are correctly programmed.’

ENERGY STAR® Homes. The review included a comparison of deemed values used by
other utility companies (Rocky Mt. Power and UniSource Energy Services) for Energy-
Star homes. We compared the baseline and retrofit assumptions, as well as heating degree
days in each region.

High-Efficiency Clothes Washer. The review of this measure included the use of
ENERGY STAR®’s online calculator® for the estimated annual natural gas usage for
conventional clothes washers, along with a comparison of the baseline Modified Energy
Factor (MEF) of 1.26 to the replacement clothes washer MEF.

High-Efficiency Dishwasher. The review of this measure included the use of ENERGY
STAR®’s online calculator™ for the estimated annual natural gas usage for conventional
dishwashers, along with a comparison of the baseline Energy Factor (EF) of 0.45 to the
replacement dishwasher EF.

Limited-Income Program

All of the projects in the limited-income program were custom projects. Therefore, our
engineering review of the limited-income program consisted of a check against standard
engineering practices. We used baseline and retrofit values reported for each measure (e.g.,
window U-values, insulation R-values) in the engineering review.

The following outlines the review methods for each measure in the program:

= Air Infiltration: The review included calculating heating energy savings achieved by

heating less infiltrated outside air to the desired inside air temperature. Air change rates

A Look at Residential Energy Consumption in 1997, DOE/EIA-0632 (97), Energy Information Administration.

See the ENERGY STAR® website:
http://www.energystar.gov/index.cfm?c=clotheswash.pr _clothes washers
CalculatorConsumerClothesWasher.xls.

See the ENERGY STAR® website: http://www.energystar.gov/index.cfm?c=dishwash.pr _dishwashers
CalculatorConsumerDishwasher.xls.
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before and after infiltration reductions were used to capture the associated heating energy
savings. The assumptions and inputs used in the calculations were taken from customer
files provided by Avista or from standard engineering manuals’ practices.

— ENERGY STAR® Windows: The review of this measure included engineering
calculations based on a decrease in air infiltration (using the 2005 ASHRAE
Fundamentals method for infiltration reduction) and conduction (using the modified
heating-degree-day method) due to the installation of ENERGY STAR® windows.
Baseline and retrofit values for each customer were provided by Avista and used in the
analysis.

= ENERGY STAR® Doors: A review of the measure was not completed because no such
measure was selected in the sample.

= High-Efficiency Furnace: The review included the use of ENERGY STAR®’s online
calculator for the regions in Avista’s Washington and Idaho territory, along with values
used by other utility companies for similar baseline and retrofit requirements, adjusted
for heating-degree-days.

= High-Efficiency Water Heater (40- and 50-gallon): The review included engineering
calculations using Avista’s Energy Factor (EF) qualifications and a comparison with
other utility company reported values for similar baseline and retrofit requirements.

= High-Efficiency Tankless Water Heater: The review included engineering calculations
using a baseline EF of 0.58 and a retrofit EF of 0.80 (typical for tankless water heaters),
and a comparison with savings values reported by other utility companies and the
California DEER database.

= Ceiling/Attic/Floor/Wall/Duct Insulation Measures: The review included engineering
calculations based on the modified heating-degree-day method. Baseline and retrofit
values for each customer were provided by Avista and used in the analysis.

= Health and Human Safety: These measures typically fell under one of the categories
already provided and the methodology used to evaluate the energy savings was the same
as provided for each measure type (e.g., air infiltration reduction).

Nonresidential Program

For the engineering review of the Avista nonresidential programs, we carried out a project-by-
project analysis of the measures installed and the energy savings reported. As part of the
evaluation, we reviewed the engineering calculations, modeling simulations, and assumptions
that Avista used for each project, along with a check against standard engineering practices, in
order to determine the accuracy of the methodologies used to determine energy savings. We
performed separate engineering calculations and modeling simulations to verify accuracy if we
deemed it necessary.

00

research/into/action~

VERIFICATION OF 2006-2008 NATURAL GAS DSM ENERGY SAVINGS: WASHINGTON AND IDAHO PROGRAMS

E-615



Page 34 3. AUDIT METHODS

As noted earlier, prescriptive incentives for several new food service measures were introduced
in 2008. The sample applications included prescriptive applications for demand controlled
ventilation (DCV), vent hoods, gas fryers, and gas combination ovens. Nexant evaluated
assumptions, methods, and calculations for each of these measures, utilizing pertinent resources
from the Food Service Technology Center (FSTC) and the Regional Technical Forum (RTF).
For other prescriptive measures, Nexant consulted other sources such as Database for Energy
Efficient Resources (DEER) and calculators provided by EnergyStar

Calculation of Therm Savings

Residential Program

As a check of Avista’s therm savings estimates, we independently calculated therm savings for
each record using the input data recorded on the rebate form as verified or revised through our
audit of the accompanying documentation. If our engineering review of residential measures
supported Avista’s prescribed per-unit savings values or recommended a higher per-unit value,
we used the Avista value. If our engineering review recommended a lower per-unit value, we
used that.

For each case in each sample stratum, we computed the difference between Avista’s estimate of
therm savings and ours. We excluded cases for which the documentation did not provide
sufficient data to compute an estimate, as specified above. However, we included cases with
final disposition codes of “3” (invoice and/or other documentation contradicts the rebate form)
or “4” (incorrectly coded) if we had sufficient data to compute an estimate; we also included
cases with a final disposition code of “5” (not qualified), assigning a value of “0” saved therms.
The reasoning was that these cases provide appropriate information regarding Avista’s
computations of therm savings on a case-by-case basis. Note, however, that they also are
included in our paper-trail analysis, which shows the percentage of cases with documentation
problems.

Limited-Income Program

For the limited-income sample, we calculated savings on a measure-by-measure basis. We used
Avista’s assumptions and methods if confirmed in our engineering review; if our engineering
review did not confirm Avista’s assumptions and methods, we substituted our own proposed
ones.

For each case, in each sample stratum, we computed the difference between Avista’s estimate of
therm savings and ours. We excluded cases for which the documentation did not provide
sufficient data to compute an estimate. However, we included cases with final disposition codes
of “3” (invoice and/or other documentation contradicts the rebate form) or “4” (incorrectly
coded) if we had sufficient data to compute an estimate; we also included cases with a final
disposition code of “5” (not qualified), assigning a value of “0” saved therms. The reasoning was
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that these cases provide appropriate information regarding Avista’s computations of therm
savings on a case-by-case basis. Since we performed this analysis simply as a check of Avista’s
computations, not to provide alternative estimates of therm savings, including these cases is
proper. Note, however, that they also are included in our paper-trail analysis, which shows the
percent of cases with documentation problems.

Nonresidential Program

The nonresidential Stratum 1 (Largest Projects) and Stratum 3 (All Other Measures) are custom
projects, in which the calculated energy savings are based on the conditions of the baseline and
retrofit system. In the data analysis for these groups, we recalculated the therm savings for all
cases, based on the results of our engineering analysis; in most cases, this did not involve a
“check” of Avista’s computation for the project. Stratum 2 (Prescriptive Measures) involved a
pre-negotiated energy savings value per item and, therefore, was the only nonresidential group
that involved a check of Avista’s assumed therm value and recorded data. For this group, we
used an Avista-supplied value per unit and the input data (number of units per location) recorded
in Avista’s tracking spreadsheet to compute therm savings for each case. For each case, in all
three strata, we computed the difference between Avista’s estimate of therm savings and ours.

Unlike the residential and limited-income cases, we did not exclude cases based on disposition
code. However, we noted cases in which documentation issues resulted in audit estimates that
should not be used to evaluate Avista’s claimed savings.

DATA ANALYSIS AND PRESENTATION

Paper-Trail Analysis

Our paper-trail analysis for all programs consisted of computing the percent of cases in each
residential stratum with each final disposition code, along with 90% confidence intervals (CIs).
Therm Savings Analysis

For each stratum, we calculated the mean, standard deviation, and mean standard error of the
case-by-case difference between Avista’s estimated therm savings and our calculation of the
saved therm. We used the standard errors to compute 90% Cls around the mean differences.

Weighting Data for Combined Results

As in the 2006 and 2007 audit, before we combined the data from the various strata we assigned
weights to each stratum to account for the fact that the population-to-sample ratio differed
among them. We did this for both the paper-trail audit and the savings estimate audit.

For each disposition, the formula for determining the weighted n was:
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(nl * W1) + (n2 * Wz) + ... + (nz * Wz)
where:

the number of cases with disposition x in Stratum 1, 2, ... to z

Ny, Ny, ... and n,

W1, W, ... and w;, the weights of Stratum 1, 2, ... to z

Weights were calculated as:

(Ni/ni)/(N1_4/n1_z)

where:
N;i = the population for Stratum i
N = the sample size for Stratum i
N;, = the combined population for all strata
ni; = the combined sample size for all strata

Similarly, in the therm savings analysis, we applied weights to each stratum mean before
combining the strata.

Combining 2006, 2007, and 2008 Results

We also report data for the combined 2006, 2007, and 2008 samples. Since we redefined the
sample strata for the 2007 audit, we re-stratified the 2006 audit data using the 2007 (and 2008)
audit definitions. In addition, before we combined the data across the three years of the audit, we
applied weights to account for the fact that the population-to-sample ratio for each stratum
differed by year.
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We present the results separately for the residential, limited-income, and nonresidential
programs. For each program, the results for the documentation review are followed by those for
the engineering review and evaluation of Avista’s savings estimates. Results are shown for the
2008 audit and the combined 2006-2008 program years. (The individual data for each project for
program year 2008 are presented in Table A.1 through Table A.3 in Appendix A.)

RESIDENTIAL PROGRAM

The following describes the results of the documentation review and analysis of estimated
savings for the residential program for both the 2008 program year and the combined 2006-2008
program years.

Database Review

During preparation of the sample weights for the 2008 residential audit, we identified several
database records, not selected for the sample, that were classed as gas measures but showed no
therm savings or that showed therm savings that were inconsistent with the prescribed amount.
We brought these to the attention of Avista’s database manager, who reviewed the records and
provided explanations.

A total of 43 such records were identified. The following issues were identified:

= One (1) record identified as “Electric ENERGY STAR® home — gas only” showed
no therm savings. Avista’s database manager verified that this record was miscoded: it
was an electric-only measure and should not have been identified as “gas only.” No
therm savings were claimed.

= Nine (9) records identified as “Gas high-efficiency tankless water heater” showed no
therm savings. Avista’s database manager verified that these records were miscoded and
should have been recorded as “All electric window replacement.” No therm savings were
claimed.

= Five (5) records identified as “Electric new high-efficiency ground pump”, six (6)
identified as “Electric to ground heat pump conversion”, and 22 identified as “Gas
ENERGY STAR® home - gas only” showed a range of therm savings. Avista’s
database manager verified that these records were miscoded and should have been
recorded as gas window measures with the claimed therms as recorded.
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Avista’s database manager reported correcting the database for all of the above cases. The
identified records accounted for about 0.5% of the 2008 database. This was a significantly lower
rate of misclassification than that identified in the sample, as reported below. Therefore, it is
likely that the general rate of misclassification of records does not substantially exceed that
reported below.

Documentation Review

Table 4.1 shows the summary final disposition data for the residential sample for program year
2008 and the combined weighted data for program years 2006 through 2008. The table shows the
number and percentage of cases with each of five dispositions plus the 90% Cls around the
percentages. The table shows the raw, or unweighted, number of cases with each disposition.
However, the percentages shown in the table are weighted to account for differences in the
sampling ratios across sample strata and across program years.*

Table 4.1: Final Disposition of Sampled Residential Cases

YEAR DISPOSITION 2008 DATA
NUMBER PERCENT | 90% CONFIDENCE
OF CASES! INTERVAL (CI)
2008 1 = Documentation supports input data 106 96.1 95.8 - 96.4
2 = Insufficient documentation 1 0.2 0.2 - 03
3 = Documentation contradicts input data 3 1.5 1.3 - 17
4 = Measure was incorrectly coded 1 2.1 19 - 23
5 = Measure does not qualify for rebate 0 0.0 0.0 - 0.0
TOTAL 111 100.0
2006-2008 1 = Documentation supports input data 247 88.2 879 - 884
(Weighted) 2 = Insufficient documentation 11 3.0 29 - 31
3 = Documentation contradicts input data 12 3.4 33 -35
4 = Measure was incorrectly coded 4 1.8 1.8 - 1.9
5 = Measure does not qualify for rebate 7 3.6 35 -37
TOTAL 280° 100.0

' For readability, raw (unweighted) counts are shown in the table. However, percentages were based on counts that were

weighted to account for differences in the sampling ratios across strata and across program years.

2 The number of cases of each disposition sum to 280, not 281, because one case represented both disposition ‘3’ and

disposition ‘4’. If that case had been counted twice, the total would be 281.

12 Henceforth, all percentages discussed are based on weighted data unless otherwise specified.
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Final Dispositions

For the 2008 sample, the input data were well documented for 106 of the 111 cases sampled.
When weights are applied to the individual strata data to account for differences in sampling
ratios, the weighted percent of cases with well-documented input is 96.1% (+ 0.3%)." This
represents an increase over that found in the 2007 audit (83.5%) and the 2006 audit (82.0%). The
weighted percentage across program years is 88.2% (z 0.2%).

Summary data on final dispositions are shown for each stratum and each program year in Table
B.1 in Appendix B.

Types of Documentation Problems

Only five documentation errors were identified in the 2008 residential sample. A total of 34
documentation errors were identified over the three-year audit.

Cases for which the invoice and/or other documentation provided insufficient detail to verify the
therm savings recorded in Avista’s database (disposition ‘2’) accounted for 1 of the 5 cases with
documentation errors in 2008 and 11 of 34 across the three-year audit. Seven of the 11 records
were for windows installation in which the invoice did not provide details on window
dimensions or size and it could not be obtained from the vendor. The other four were for
insulation for which the invoice similarly did not document the amount of insulation installed
and that information could not be obtained from the vendor. Based on the sample, we estimate
that this type of error occurred in 0.2% of all 2008 records and 3.0% of all records across the
three program years.

We uncovered three cases in which the invoice provided information that contradicted the rebate
form (disposition “3) in 2008, and 12 cases across the three-year audit.** Eight of these cases
were windows installation in which the therm savings claimed in Avista’s database exceeded by
at least 5% the savings that could be calculated from the documented square footage of windows
installed. Four cases were insulation installation in which the therm savings claimed in Avista’s
database similarly were at least 5% greater than the savings that could be calculated from the
documented square footage of insulation installed. We estimate that this type of error occurred in
1.5% of all 2008 records and 3.3% of all 2006-2008 records.

For the convenience of the reader, the 90% Cl is expressed in the text as + half the CI.

In the 2006 report, three additional cases were reported as having documentation that contradicted the
rebate form. All were cases of replacement windows. A review of all records indicating documentation errors,
carried out for this final report, found that all three should have been classified as confirmed because the
square footage of windows on the invoice, although differing somewhat from that shown on the rebate form,
was within 5%. The IDs for these cases are 1214, 1787, and 2173.
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We found one measure that was incorrectly coded (disposition ‘4’) in the 2008 audit and four,
total, from 2006 through 2008." All four cases were different: one was a high-efficiency 50-
gallon water heater that was coded as a 40-gallon model; one was an all-electric ENERGY
STAR® home that was coded as a gas measure; one was an ENERGY STAR® clothes washer
that was coded as a dishwasher; and one was duct insulation that was miscoded as a fireplace
damper. The last case—the miscoded duct insulation—also was counted as disposition ‘4’
because the number of therms claimed in Avista’s database exceeded the amount that could be
determined from the documented amount of duct insulation for that case. The estimated rate of
occurrence of this type of error is 2.1% for 2008 and 1.8% across the three program years.

There were no 2008 cases in which a measure should not have qualified for a rebate (disposition
‘5”), seven cases in the combined 2006-2007 data. In four cases, the measure was a water heater
that did not meet the prescriptive efficiency standard. Each of the other three cases was different:
one was replacement windows installation for which the windows did not meet the prescriptive
efficiency standard; one was insulation installed under exterior siding, which does not qualify;
and one was for a boiler that did not meet the prescriptive efficiency standard. The estimated rate
of occurrence of this type of error across the three program years is 3.6%.

A description of each sampled residential case with disposition 2, 3, 4, or 5 is shown in Table
C.1in Appendix C.

Engineering Review

The engineering review of Avista’s residential program consisted of a check against standard
engineering practices, comparing Avista’s reported energy savings to other utility DSM program
offerings, and performing engineering calculations to verify savings on a measure-by-measure
basis. The initial review was carried out on measures identified in the 2006 audit; it has been
updated in subsequent years to account for newly identified measures, new information, or
changes to existing measures.

Our engineering evaluation of most measures produced per-unit estimates that were slightly at
variance with Avista’s, but in most cases not so much as to warrant replacing Avista’s per-unit
estimates with our own. In some cases, Avista has revised its claimed therm savings for a
measure based on new information, changes in efficiency standards, or some other reason. In
such cases, we re-evaluated the claimed savings for the measure and generally agreed with

In the 2006 report, two additional cases were reported as having been incorrectly classified. In both cases,
the rebate form indicated the measure was “High-Efficiency Water Heater 50-gallon” but the invoice stated
that they were tankless water heaters. Subsequent discussion with Avista clarified that Avista used the same
measure code for both measures, since they both had the same level of prescribed savings. Our engineering
review accepted Avista’s prescribed savings for both the measures (but recommended a higher level of
savings for the tankless water heaters), so there is no reason to consider these as misclassified. The IDs for
these cases are 121 and ID 1083.
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Avista’s values. We also re-evaluated the claimed savings for a measure if new information
because available for that measure, even if Avista did not change its claimed savings for it.

Table 4.2 summarizes the results of our engineering evaluations for the three program years. The
following provides more detail on our engineering evaluation of each measure:

= High-efficiency natural gas furnace and high-efficiency natural gas boiler: In 2006

and 2007, Avista claimed 71.6 therms per unit for these measures, which our engineering
review confirmed. In 2008, Avista increased the therm savings to 123 based on an
updated analysis of annual heating BTU consumption requirements, primarily driven by a
change in area of heat loss for the shell to include floor space, which was not included
previously. In addition, Avista increased the minimum efficiency standard for the boiler
measure to 90% to match that of the furnace measure. Our engineering review confirmed
the new value of 123 therms for the furnace; the boiler was not identified in the 2008
sample, so our engineering review did not re-evaluate it.

High-efficiency natural gas water heater (40- and 50-gallon): Avista claimed 11 and 8
therms, respectively, for these measures in 2006 and 2007. In 2006 and 2007, our
engineering review verified that savings would be at least those that Avista claimed,
based on engineering calculations using the baseline and retrofit qualifications listed by
Avista, with some assumptions about usage and water consumption. We accepted
sampled records with those savings as verified. However, we recommended that in the
future, Avista should reverse the claimed savings for these two measures, as switching
from a less efficient to a more efficient 50-gallon water heater should produce more
savings than switching from a less efficient to a more efficient 40-gallon water heater. In
2008, Avista changed the claimed savings to 8 therms for the 40-gallon water heater and
11 therms for the 50-gallon heater, which our engineering review accepted.

High-efficiency natural gas water heater (tankless): Avista claimed 11 therms for this
measure in the 2006 and 2007 programs. In 2006, our audit verified 28 therms for this
measure and recommended that 28 therms be claimed. In 2007, based on new
information®®, our audit verified at least 52 therms for this measure and recommended
that at least 52 therms be claimed.'” In 2008, Avista increased the minimum EF for this

Residential Deemed Savings, Efficiency, and Installation Standards for Arkansas Statewide QUICKSTART
Programs, Frontier Associates LLC, April 2, 2007.

The exact level of savings is based on the size of replaced storage tank. If a 50-gallon tank is replaced, up to
66 therms could be claimed. We cite 52 therms as a conservative minimum.
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measure from .65 to .82 and changed the claimed savings to 60 therms. Our engineering
review verified these claimed savings.
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Table 4.2: Summary of Engineering Evaluation for Residential Program
MEASURE UNIT 2006 AUDIT 2007 AUDIT 2008 AUDIT
SAVINGS AVISTA AUDIT SAVINGS AVISTA AUDIT SAVINGS AVISTA AUDIT
REPORTED RECOMMENDED REPORTED RECOMMENDED REPORTED RECOMMENDED
AS PROGRAM SAVINGS AS PROGRAM SAVINGS AS PROGRAM SAVINGS
STANDARDS STANDARDS STANDARDS
High-Efficiency Natural per 71.6 71.6 71.6 71.6 123 123
Gas Furnace measure
High-Efficiency Natural per 71.6 71.6 71.6 71.6 123 -
Gas Boiler measure
High-Efficiency Natural per 11 8 11 8 8 !
Gas Water Heater measure
(40-Gallon)
High-Efficiency Natural per 8 11 8 11 11 11
Gas Water Heater measure
(50-Gallon)
High-Efficiency Natural per 11 28 11 252 60 60
Gas Water Heater measure
(Tankless)
Ceiling/Attic Insulation per sq ft 0.042 0.042 0.042 0.042 0.09 0.09
Floor Insulation per sq ft 0.209 0.209 0.209 0.209 0.31 0.31
Wall Insulation per sq ft 0.209 0.209 0.209 0.209 0.31 0.31
Duct Insulation per linear ft 2.8 2.8 2.8 - 2.8 -2
New Windows per sq ft 0.42 0.42 0.42 0.42 0.42 0.42
Replacement Windows per sq ft 0.83 0.83 0.83 0.83 0.83 0.83
Programmable per 31 31 31 31 31 -
Thermostat W/AC measure
ENERGY STAR® Homes per 197 -3 197 197 197 -
measure
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MEASURE UNIT 2006 AUDIT 2007 AUDIT 2008 AUDIT
SAVINGS AVISTA AUDIT SAVINGS AVISTA AUDIT SAVINGS AVISTA AUDIT
REPORTED RECOMMENDED REPORTED RECOMMENDED REPORTED RECOMMENDED
AS PROGRAM SAVINGS AS PROGRAM SAVINGS AS PROGRAM SAVINGS
STANDARDS STANDARDS STANDARDS
ENERGY STAR® per - - - - 54 5
Dishwasher measure
ENERGY STAR® per - - - - 9* 9
Clothes Washer measure

This measure was not identified in the 2008 sample, so it was not re-evaluated.

Duct insulation has been discontinued in Avista’s residential program, so no savings are recommended for program year 2008.

% This measure was not identified in the 2006 sample, so it was not evaluated until 2007.
New measure in 2008.
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= |nsulation (ceiling/attic and floor/wall): In 2006 and 2007, Avista claimed .042 therms
per square foot of qualifying ceiling/attic insulation installed and .209 therms per square
foot of qualifying floor/wall insulation installed. In 2008, Avista increased these to .09
and .31 therms, respectively. The increase was based on a review of records from prior
program years that showed that average existing insulation levels were lower than had
been assumed and that, on average, more than the minimum R-10 was being added. Our
engineering review verified these values.

= Duct insulation: In 2006 and 2007, Avista claimed 2.8 therms per linear foot of this
measure, which our engineering review verified. Duct insulation has been discontinued in
Auvista’s residential program, so no savings are recommended for program year 2008.

= New and replacement windows: Our engineering review verified Avista’s claimed
savings of 0.42 and .83 therms per square foot for energy-efficient new and replacement
windows, respectively, which has remained the same from 2006 through 2008. In 2008,
Avista discontinued the rebate for new windows, although some rebates were given
before it was discontinued.

= Programmable thermostat: Our engineering review verified Avista’s claimed savings
of 31 therms per unit for this measure, which has remained the same from 2006 through
2008.

= ENERGY STAR® homes. No engineering review was performed for ENERGY STAR®
Homes as part of the 2006 audit as there were no cases of this measure in the sample. The
engineering review performed for the 2007 audit indicates that the heating-degree-days-
adjusted value could be as high as 283 therms for this measure; however, we
recommended that Avista continue using its value of 197. This was not re-evaluated in
2008.

— ENERGY STAR® dishwasher and ENERGY STAR® clothes washer: These were
new measures in 2008. Our engineering review verified Avista’s claimed savings of five
and nine therms per measure, respectively, and recommended these savings.

Analysis of Avista’s Savings Estimates

For each case, we subtracted our calculation of saved therms from Avista’s estimates to yield a
difference score for that case. Therefore, a positive number indicated that Avista’s estimate
exceeded our calculation and a negative number indicated that Avista’s estimate was less than
our calculation. The purpose of computing a difference score was to remove any variance
associated with differences among measure types from the comparison of our estimates with
Avista’s estimates.

Table 4.3 summarizes the results for the difference scores for both 2008 and the combined 2006-
2008 data. For each, the table shows the mean Avista-reported savings, the mean savings as
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computed by the audit, the mean difference between Avista’s reported savings and our computed
savings, the mean difference expressed as a percentage of Avista’s estimate®®, the 90%
confidence interval around the mean difference, and the minimum and maximum difference

scores found within that stratum.

Table 4.3: Comparison of Avista’s Reported Residential Therm Savings and the Audit’'s Values

YEAR AVISTA | AUDIT | MEAN DIFFERENCE 90% RANGE
MEAN MEAN CONFIDENCE
VALUE |PERCENT| INTERVAL (Cl)
2008 83.3 87.0 0.2 -0.2 15 - 12 55 — 189
2006 to 2008 75.3 743 3.2 43 07 - 58 63 — 280

Note: As described in Chapter 3, Audit Methods, the mean difference is based on difference scores computed on a case-by-
case basis and then weighted to account for differences in sampling ratios between sample strata and from year to year. This
mean of the individual difference scores is not necessarily equal to the difference between the Avista and audit means.

As described above, we assigned weights that reflect the sampling ratio of each stratum before
computing the means, confidence interval, and difference percent for each program year. The
minimum and maximum values for the combined sample are simply the minimum and maximum
values found across all strata.

The weighted combined results of the 2008 audit showed a mean underestimation of -0.2 £1.3
therms, representing a weighted mean underage of 0.2%. The combined 2006-2008 data showed
a mean overestimation of 3.2 £2.6 therms, a mean excess of 4.3%. Based on the 90% CI for the
combined data, we can have 90% confidence that, across all measures for the combined 2006,
2007 and 2008 program years, Avista overestimated savings by a mean of no more than 5.8
therms and by as little as 0.7 therms per measure.

Across the three program years, the precision of the mean difference estimate was £2.6 therms,
which is about 3.5% of Avista’s mean estimated savings. Thus, the requirement of 10% precision
(at 90% confidence) was well surpassed for the residential program.

In the combined 2006-2008 data, new and replacement windows showed the smallest mean
difference between Avista’s claimed savings and the audit’s results and insulation showed the
largest mean raw difference; other measures showed larger percent differences.

Summary data are shown for each stratum and each program year in Table B.2 in Appendix B.

"® " In the 2006 audits, we reported the difference expressed as a percentage of our estimate, rather than as a

percentage of Avista’s estimate. However, this prevents the computation of a percentage in instances in
which we assigned a value of 0 saved therms (e.g., in the case of measures that should not have qualified
for a rebate), since it is not possible to divide by 0. Therefore, the difference is expressed as a percentage of
Avista’s estimate, which was nonzero in all cases.
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LIMITED-INCOME PROGRAM
Documentation Review

Table 4.4 shows summary final disposition data for the limited-income sample. For the 2008
audit and the combined 2006-2008 sample, this table shows: the number and percentage of cases
(with 90% Cls) with each of the four dispositions available for the limited-income group.

Table 4.4: Final Disposition of Sampled Limited-Income Cases

YEAR DISPOSITION 2008 DATA
NUMBER PERCENT | 90% CONFIDENCE
OF CASES! INTERVAL (CI)
2008 1 = Documentation supports input data 68 100.0 100.0 — 100.0
2 = Insufficient documentation 0 0.0 0.0 - 0.0
3 = Documentation contradicts input data 0 0.0 0.0 - 0.0
4 = Measure was incorrectly coded 0 0.0 0.0 - 0.0
5 = Measure does not qualify for rebate 0 0.0 0.0 - 0.0
TOTAL 68
2006-2008 1 = Documentation supports input data 191 99.6% 99.5 — 99.6
(Weighted) 2 = Insufficient documentation 0 0.0 0.0 - 0.0
3 = Documentation contradicts input data 0 0.0 0.0 - 0.0
4 = Measure was incorrectly coded 2 0.4 04 - 05
5 = Measure does not qualify for rebate 0 0.0 0.0 - 0.0
TOTAL 193

We were able to obtain sufficient documentation to perform analyses for all 68 cases sampled in
2008. Across the combined 2006-2008 data, we were able to perform analyses for 99.6%
(weighted) of the cases, with a 90% CI of 99.5% to 99.6%.

Note that a disposition of ‘1’ does not mean that documentation was perfect. In the 2006 through
2008 audits, we encountered cases in which it was necessary to assume baseline and retrofit
assumptions and for which we discovered that some test measurements had not been recorded
correctly by the CAP agencies that performed them.

Summary data on final dispositions are shown for each stratum and each program year in Table
B.3 in Appendix B. A description of each sampled limited-income case with disposition 2, 4, or
5 is shown in Table C.2 in Appendix C.
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Analysis of Avista’s Savings Estimates

The engineering evaluation for all measures of the limited-income program included a project-
by-project analysis based on the inputs provided by the CAPs. For each case for which we were
able to calculate energy savings, we computed a difference score and computed the percent by
which Avista’s claimed savings exceeded or fell below our calculation.

Table 4.5 summarizes the results for the difference scores for each stratum of the limited-income
sample. As for the residential sample, it shows the mean difference score with its 90%
confidence interval, the mean difference percentage, and the range of difference scores found
within each stratum as well as for the entire 2007 sample and the combined 2006-2007 sample.

Table 4.5: Comparison of Avista’s Reported Limited-Income Therm Savings and the Audit’s

Values
YEAR AVISTA AUDIT MEAN DIFFERENCE 90% RANGE
MEAN MEAN CONFIDENCE
VALUE PERCENT | INTERVAL (CI)*
2008 98.8 129.5 30.7 23.7 9.8 - 517 -79 — 343
2006 to 2008 112.0 135.0 23.6 175 10.7 - 36.8 -175 — 343

Note: As described in Chapter 3, Audit Methods, the mean difference is based on difference scores computed on a case-by-
case basis and then weighted to account for differences in sampling ratios between sample strata and from year to year. This
mean of the individual difference scores is not necessarily equal to the difference between the Avista and audit means.

* The sample sizes generally were at least 5% of the population; therefore, the 90% CI incorporates finite population
correction factor.

We found a large number of discrepancies between Avista’s claimed savings and our estimates
when comparing them on a case-by-case basis. In fact, the number of cases with large
discrepancies was greater for 2008 than in previous years.

This is reflected in the fact that the weighted mean difference between Avista’s reported savings
and the audit’s estimate was greater for the 2008 sample (30.7 £21.0 therms, a mean
overestimate of 23.7%) than in the combined 2006-2008 sample (23.6 £13.2 therms, a mean
overestimate of about 17.5%).

Across the three program years, the precision was +13.2 therms, which is 10.4% of Avista’s
mean estimated savings. Thus, the precision for the limited-income program was only very
slightly less than the targeted value of 10% precision (at 90% confidence).

We are unable to account for the large discrepancies in the 2008 data or for the greater number
of large discrepancies found in 2008 than previously. However, note that the 90% CI for 2008 is
not much larger than that for the combined sample. Thus, we cannot reject with much certainty
the idea that the population from which the 2008 sample was drawn was similar to those for the
previous program years. This implies that, had we evaluated all limited-income records, or even
a larger sample of them, the mean discrepancy might have been similar for all program years.
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Summary data are shown for each stratum and each program year in Table B.4 in Appendix B.

NONRESIDENTIAL PROGAM
Documentation Review

Table 4.6 shows summary final disposition data for the three nonresidential groups. Recall that,
for the nonresidential program, we performed a census evaluation of the Largest Projects and a
stratified random sample of the remaining projects. The two sampled strata were: Prescriptive
Measures and Other Measures. This table shows, for each group, the number and percentage of
cases (with 90% confidence intervals) with each of two dispositions, and weighted data for the
combined sample (excluding the largest projects), calculated with the same method as for the
residential program (see above).

Table 4.6: Disposition of Nonresidential Cases

YEAR DISPOSITION 2008 DATA

NUMBER | PERCENT | 90% CONFIDENCE
OF CASES! INTERVAL (CI)

LARGEST PROJECTS (STRATUM 1)

2008 1 = Documentation reasonable 6 54.5% N/A
2 = Documentation problematic 5 45.5% N/A
TOTAL 11 100.0% N/A
2006-2008 1 = Documentation reasonable 16 69.6% N/A
2 = Documentation problematic 7 30.4% N/A
TOTAL 23 N/A

SAMPLED STRATA

2008 1 = Documentation reasonable 18 54.5% 49.8 — 59.2

2 = Documentation problematic 14 45.5% 40.8 — 50.2

TOTAL 32 100.0%

continued

2006-2008 1 = Documentation reasonable 71 72.8% 718 — 73.7
(Weighted) ) .

2 = Documentation problematic 38 27.2% 26.3 — 28.2

TOTAL 109

The table shows that for 6 of the 11 largest projects we were able to obtain detailed
documentation sufficient to calculate an independent estimate of savings against which we were
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confident in evaluating Avista’s claimed savings. This is a somewhat lower percentage of large
projects compared to the previous audits, in which we were able to obtain detailed
documentation for six of the seven largest projects in 2006 and four of the five largest in 2007.
In total, over the three program years, we have been able to calculate independent estimates that
we considered reliable for 16 of the 23 largest projects.

In the cases that we coded as “documentation problematic” (Applications 25005, 25006, 25032,
25056, and 26379), we were unable to obtain or verify many details of the model used to
generate Avista’s estimate; in addition, other inputs that were provided appeared to be possibly
inaccurate and were inconsistent with the documentation. For example, baseline boiler
efficiencies and HVAC system types in the eQUEST models did not correspond to the
documentation provided, or there were inconsistencies with the ESCO reports regarding the
HVAC systems. In the case of Applications 25056 and 26379, the selection of the baseline
HVAC system for comparison strongly affects the savings (See Appendix D for additional
details).

For the sampled strata, we obtained sufficient documentation to calculate a reliable estimate for
18 of 32 cases. Across the three audited program years, we have judged the documentation in 38
of the 109 cases (27%) in these strata to be problematic. The 90% CI suggests that between 26%
and 28% of the cases in the database likely have problematic documentation.

In the sampled cases, we encountered documentation issues with several HVAC projects that
were similar to the ones we encountered in the largest projects. We also found
insufficient/problematic documentation for the six rooftop service projects (AirCare Plus, or
ACP) that we reviewed in this stratum. The primary measures of the ACP program under review
were the programmable thermostat modification and replacement measures, as these were the
only measures that resulted in gas (therms) savings. The calculated energy savings for these
measures were difficult to reproduce based on the data that we were provided. We also found
documentation problems with two prescriptive demand controlled ventilation (DCV) projects
and one appliances project.

Engineering Review

As described above, the engineering evaluation for all measures of the nonresidential program
included a project-by-project analysis based on the assumptions and calculations provided in
Avista’s application and documentation. When sufficient documentation was provided, we
recalculated energy savings using standard engineering methods or modeling simulations. When
insufficient documentation was provided, the methodology used by Avista and the reported
energy savings were evaluated for appropriateness.

We simulated each of the ACP projects using the latest commercial version of eQUEST (version
3.61e). Although overall there are more than six types of facilities, Nexant constructed only three
baseline models (in line with the three facility types represented in the sample population). This
entailed separate models for 1) small retail, 2) large retail, and 3) classroom wing. The main
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parameters documented for each model include envelope construction, square footage, schedules
(lighting, equipment, and occupancy), internal loads (occupancy density, sensible and latent heat
gains, lighting power density, and equipment power density), infiltration, and thermal set points.

Note that each ACP project has at least one and oftentimes several rooftop units (RTUs) which
underwent modifications. Based on the documented inputs for each RTU (which included set
points and schedules for pre-maintenance as well as post-maintenance) in the applications,
parametric runs were performed for the models. Because the baseline models often have much
more conditioned area than the actual projects, the results must be scaled down to the estimated
project area (based upon therm savings on a per-square-foot basis).

The results of the simulations indicate a realization rate of about 80% or better for four of the six
projects; the other two projects showed considerably less savings than that estimated by Avista.
Again, however, it should be noted that several crucial parameters are unknown even to the on-
site technicians, such as the heating capacity of the RTU, thermal efficiency, airflow rate for the
RTU (cfm), fan operating characteristics, actual conditioned area, and zones characteristics (e.g.,
internal gains).

Although we were able to calculate estimates for these cases, we do not necessarily recommend
that they be used instead of Avista’s figures since they are not directly comparable to Avista’s
claimed savings. We recommend that additional review be conducted of the AirCare Plus
program.

The engineering evaluation for various prescriptive measures included a check of Avista’s
reported savings value for accuracy and appropriateness. For example, we evaluated the
assumptions used for gas fryers and gas combination ovens, and found that the savings values
were appropriate. In the case of prescriptive steam traps (Application 28143), we judged that the
assumed operating hours seemed high for a dry cleaning establishment. They were reduced from
8,760 to 2,808, which reduced the therm savings proportionately.

Regarding prescriptive DCV, we note that there was wide variation in estimated energy savings,
based upon the analysis tool used (e.g. eQUEST, Honeywell, and Airtest). It may be more
accurate to base the savings upon occupancy schedules, served (conditioned) area, and cfms of
the applicable air handling units, than on gross square footage or facility type. We believe that
Avista adopted a reasonably conservative approach to this measure, but recommend that it be
investigated further for accuracy.

Analysis of Avista’s Savings Estimates

For each case for which we were able to calculate energy savings, we computed a difference
score. We discuss the differences scores for the largest projects separately from the sampled
nonresidential groups.
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Recall that there were several cases from the sampled strata for which we stated that our
calculated savings were not directly comparable to Avista’s because we did not have access to
all relevant inputs; for those cases, we indicated that we do not necessarily recommend that our
estimates be used instead of Avista’s figures. We encountered such questionable cases in all
three years of the audit.

For the reports of the 2006 and 2007 audits, we nevertheless used the audit estimates for those
cases in our calculations of the summary data. That is the most conservative approach, but it may
overstate the degree of error in Avista’s estimates.

For this final audit, we calculated summary data with three different methods that differ only in
how we dealt with those questionable cases. The first method accepts the audit’s estimates for
those cases; this is the method we used in the 2006 and 2007 audits. The second method accepts
Avista’s claimed savings for the questionable cases. The third method substitutes a random value
lying between our estimate and Avista’s. The assumption behind this method is that there is
some error in Avista’s estimate, but that it is not as great on a case-by-case basis as our estimate
would indicate.

The Largest Projects (Stratum 1, Census)

Results of our engineering review for the largest nonresidential projects are presented in Table
4.7, along with the results for the largest projects from the 2006 and 2007 program years. This
table shows the actual audit estimates of savings for each case and the summary data based on
those values (method 1). Following the table, we present the summary results that we obtained
when we used the second and third methods described above.

Table 4.7: Comparison of Avista’s Reported Nonresidential Therm Savings for the Largest
Projects with the Audit’s Computations

APPNUM DESCRIPTION AVISTA AUDIT DIFFERENCE
25006 HVAC Combined 40,753 47,400 -6,647
26379 HVAC Combined 25,771 24,033 1,738
25005 HVAC Combined 23,894 8,550 15,344
25056 HVAC Combined 18,315 12,659 5,656
22206 HVAC Combined 14,305 14,305 0
25032 HVAC Combined 14,303 26,003 -11,700
22842 HVAC Combined 65,953 68,039 -2,086
25245 HVAC Combined 19,647 17,238 2,409
27948 HVAC Combined 18,679 18,682 -3
26700 HVAC Combined 14,703 14,171 532
26751 HVAC Heating 31,300 24,900 6,400
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2008 Mean 1,058
2007 Mean -5,879
2006 Mean 20,822
2006-2008 Mean (Unweighted) 4,872

On average, across the 11 largest 2008 projects, our estimate was 1,058 therms below Avista’s,
representing a mean overestimate by Avista of about 4%. Across the three program years, the
mean difference between Avista’s claimed therms and our estimate for the largest projects is
4,872 therms, representing a mean overestimation by Avista of about 16% over the three-year
period. Note, however, that most of that difference comes from 2006, and in particular, from a
single project in 2006.

When we accepted Avista’s estimates for those cases for which we did not consider our
estimates reliable, the 2008 mean difference fell to 598 therms, representing about a 2%
overestimate by Avista; the three-year figures were 2,731 therms and 8.5%.

When we substituted a randomly generated number between our estimate and Avista’s, the 2008
mean difference was 1,762 therms, a 7.2% overestimate by Avista, and the three-year mean
difference was 4,638 therms, a 15.3% overestimate.

Summary descriptions of the six largest nonresidential projects are provided in Appendix D.

Sampled Strata (Stratum 2, Prescriptive, and Stratum 3, Other)

Table 4.8 summarizes the results for the two sampled strata. This table shows the 2008 and
combined 2006-2008 results calculated with each of the three methods described above.

Table 4.8: Comparison of Avista’s Reported Nonresidential Therm Savings with the Audit’s
Computations: Sampled Strata

YEAR AVISTA AUDIT MEAN DIFFERENCE | 90% CONFIDENCE RANGE
MEAN MEAN INTERVAL (CI)*
VALUE | PERCENT

ACCEPTING ALL AUDIT ESTIMATES
2008 1,667.6 928.8 738.8 79.9 1749 - 1,302.7 -331 — 8,581
2006 to 2008 1,194.7 996.2 204.1 20.5 141 - 394.2 -10,367 — 8,581

ACCEPTING AVISTA’S ESTIMATES FOR UNCERTAIN CASES

2008 1,667.6 1,630.6 135.8 8.3 25.0 — 246.6 =331 - 7,171
2006 to 2008 1,194.7 1,237.7 123.1 9.9 -81.3 — 327.5 -10,367 - 7,171
SUBSTITUTING RANDOM VALUE FOR UNCERTAIN CASES
2008 1,667.6 1,303.9 363.7 27.9 101.7 — 625.7 -142 — 3,645
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2006 to 2008 1,194.7 1,104.2 90.5 8.2 -504 - 2314 -10,367 — 3,645

Using the first method, the weighted mean difference between Avista’s estimates and our
independently computed estimates, across all sampled 2008 projects, was 739 £564 therms;
Avista’s estimates were, on average, about 80% higher than ours. Across all three program years,
the weighted mean difference for sampled projects was 204 £190; Avista’s reported savings
were, on average, about 20% higher than our estimates.

With the second method (accepting Avista’s estimates for the questionable cases) reduces the
mean difference for 2008 to 136 +111 therms, about an 8% overestimate by Avista. It reduces
the three-year difference to 123 £205 therms, making Avista’s overestimate about 10%.

Finally, under the third method, the mean difference for 2008 is 364 £262 and the mean
overestimate is 28%. Across all three years, the mean difference becomes 90 £141 therms and
the overestimate becomes about 8%.

The three methods resulted in somewhat different precision estimates. The three-year precision
ranges from 13% (method 3) to 18% (method 2) of Avista’s mean estimated savings. These fall
short of the targeted value of 10% precision (at 90% confidence) despite our use of sample sizes
intended to achieve that precision level. The loss of precision is the result of greater-than-
anticipated levels of variability in the difference between Avista’s claimed therms and the audit’s
calculated values.
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CONCLUSIONS AND
5 RECOMMENDATIONS

Auvista’s calendar year 2006, 2007, and 2008 natural gas residential, limited-income, and
nonresidential programs are broad in nature, providing multiple opportunities to its customer
base. In most cases, we found the projects to have well-documented records with sufficient
supporting documentation.

Our audits of the 2006 through 2008 program years confirmed the per-unit therm savings that
Auvista reported for the majority of the prescriptive measures in the residential program. The one
exception is that our engineering review for the 2006 audit suggested a value of 28 therms for
high-efficiency tankless water heaters, rather than 11 therms, which Avista reported. We noted
that Avista has proposed to increase the deemed value to 60 therms for the 2008 program, based
on an increase in the minimum efficiency requirement. Our engineering review supports the use
of this value, depending on the mix of 40- and 50-gallon tanks that are replaced. (No tankless
water heaters were found in the database of 2007 projects.)

In our audit of the 2006 program, we confirmed Avista’s use of 176 therms per unit for pre-rinse
sprayers in the nonresidential program. Based on its own Measurement and Verification (M&V)
study conducted in 2007, Avista drastically reduced its claimed savings for this measure to 44
therms per unit. As stated in the 2007 report, we believe this to be conservative, but accepted
Auvista’s value.

The discrepancies between Avista’s savings estimates and our computations varied widely in
size. We were not able to account for much of the variance in the limited-income and
nonresidential samples, as we did not receive information on the computation methods used for
some of the measures that were involved.

The results revealed varying degrees of documentation issues among the programs and program
strata. Part of the reason for the documentation problems and for our inability to review the
computation methods for some measures is that Avista had to depend on several CAPs for this
information. Below, we repeat our recommendations regarding CAPs; however, Avista is
ultimately dependent on the CAPS’ cooperation.

Following is a brief summary of the main problems we faced in verifying Avista’s savings
estimates. Below, we offer some recommendations for how Avista can improve documentation
and its ability to carry out accurate engineering calculations in 2008.
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SUMMARY OF VERIFICATION ISSUES

For the audit of the 2008 program, we found unresolved documentation problems in 5 of 111
cases in the residential sample. This represents a weighted mean of about 4% of all cases, a
substantial decrease from the 2006 and 2007 audits.

Of the five cases with documentation problems in the 2008 residential sample, there were three
cases in which the invoice provided information (e.g., window size or amount of insulation
installed) that contradicted the rebate form and one each of insufficient documentation and an
incorrectly coded measure. Over all three years, we identified 11 cases of insufficient
documentation, 12 of contradictory documentation, 4 miscodes, and 7 measures that should not
have qualified for a rebate.

Insufficient documentation for a residential project meant that we could not adequately check
Avista’s estimated therm savings for that project. In such cases, we excluded that project from
our case-by-case analysis of savings estimates. The alternative—assigning a value of 0—would
not have substantially altered the results: the mean number of claimed therms for such projects
divided over the total number of residential projects was 0.3 therms.

Our review of the residential data used both Avista-supplied input data and Avista-supplied per-
unit therm values or formulas. Therefore, differences found between Avista’s calculations and
ours for that program reflect one of three possible sources: a) data entry errors; b) errors in
calculation; or c¢) the use by Avista of input data, per-unit therm values, or formulas other than
those they provided to us. In most cases, the difference between Avista’s estimate and ours
appeared to come from Avista’s having accepted input data on the rebate form (e.g., square feet
of windows or of insulation) that was not supported on the accompanying documentation.

Some discrepancy in savings claimed for windows may possibly be the result of variability in
how window dimensions were calculated. We found sometimes that only a single set of
dimensions (height and weight) was provided, which could have been either rough opening or
frame size. If the customer used rough opening to calculate window dimensions, the resulting
total size and, hence, claimed savings, would be overestimated somewhat. Although the
difference would be small, it would contribute somewhat to error. Although we consider that this
would contribute little to the overall level of discrepancy between Avista’s claimed savings and
our estimates, Avista may wish to consider, in addition to the other recommendations we list
below, establishing more clear guidelines for calculating window dimensions.

In the limited-income sample, none of the 68 cases had irresolvable documentation problems,
nor did any from the 2007 program; there were only two cases with unresolvable documentation
issues from 2006. For both of those cases, the measure was incorrectly coded. We did not
exclude any limited-income measures from the savings analysis on the basis of insufficient
documentation.

As in the previous audit, the above figures do not include a larger number of cases in the
residential and limited-income samples for which we requested and received additional
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documentation from Avista to compute therm savings estimates. For example, the initial case-
by-case documentation that we received from Avista for several of the limited-income cases (and
which Avista had received from the CAPs) was insufficient to provide independent estimates of
savings. We requested additional documentation from Avista and received it in all cases.

By contrast to the residential and limited-income programs, nearly one-half of the custom
nonresidential projects had notable documentation problems; this was lower than in the 2007
audit but somewhat higher than what we found in the 2006 audit. We found fewer documentation
problems with nonresidential prescriptive measures, and none from 2006 or 2007.

Almost all of the documentation problems in the nonresidential program were an issue of lack of
detailed or explicit input, most of which were AirCare Plus rooftop service projects. The
documentation problems we found in nonresidential projects did not prevent our calculating
estimated savings; however, in several cases we noted that our results could not be used to
evaluate Avista’s estimates.

We found large variations in the degree to which our calculations agreed with Avista’s. The
mean percent difference between our estimate and Avista’s was greater for some sample strata
than for others. In the 2008 audit, it varied from 0% in residential Stratum 3, comprised of
prescriptive measures (high-efficiency furnaces) to 80.3% in nonresidential Stratum 2. The 90%
Cl around the estimated mean difference for the 2008 residential sample encompasses zero
difference; however, the CI for all other 2008 programs and for the combined 2006-2008 data for
all three programs excludes zero difference.

We believe that implementation of the following recommendations will decrease both the
amount of documentation error and the overall discrepancy between Avista’s claimed savings
and the audit’s estimates.

RECOMMENDATIONS FOR IMPROVING ENGINEERING AND REPORTING
ACCURACY

Residential Program

In the reports of the 2006 and 2007 audits, we suggested several actions for the residential
program to increase accuracy of engineering calculations and reporting. Avista accepted all our
recommended changes in claimed savings for particular measures.

In addition, a decrease in documentation errors and an improvement in therm calculations for the
residential program suggest that Avista has adopted some of our other recommendations for
improving documentation and internal review. Moreover, whether prompted by our
recommendations or not, Avista has made some modification to its method of recording and
tracking application data that have made verification easier and possibly more accurate. For
example, Avista no longer requires that window direction be recorded on the residential program
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application; window direction frequently was missing from invoices and other documentation,
making it difficult to verify the information recorded on the application forms.

We repeat recommendations that Avista may not yet have fully implemented, in some cases with
modifications.

To improve documentation:

= Request more detailed documentation from residential customers and their
contractors submitting rebate requests. In the previous audits, we recommended that
Avista request that invoices and/or other documentation provide the following data: the
number of square feet of insulation used for each type of area insulated (walls, floors,
ceiling/attic); the model number and AFUE% of high-efficiency furnaces and boilers; and
the model number and EF of high-efficiency water heaters. We continue to recommend
this action. Most applications submitted already included the requested information, and
it is possible that many or most of those who omitted it did so because they were not
aware of its importance. Requiring it would allow stricter review of rebate applications as
they come in, resulting in reduced error in reported savings.

= Provide outreach to vendors to educate them about what kind of information is
needed on the invoices. Although we did not systematic interview vendors, we found
when we contacted them to resolve documentation issues that the majority were familiar
with Avista and supported its energy efficiency programs. We believe, therefore, that
vendors will respond positively to outreach efforts to achieve more consistent
documentation.

To improve internal review procedures:

= Continue to improve review of rebate applications to ensure that the information on
the invoices and/or other documentation is completely consistent with that listed on
the rebate forms. If the information on the rebate form is not thoroughly documented,
contact the customer, contractor, and/or manufacturer to obtain the additional needed
information and document that information on a separate form for inclusion in the files
and later review. Not only would this help to ensure better accuracy of input data, but it
also would help ensure that rebates are not given for measures that do not meet Avista’s
program standards.

= |dentify furnace, boiler, and water heater models that do and do not meet minimum
efficiency requirements. Provide a list of models that do or do not qualify, which
vendors and customers can examine or use such a list to check against incoming rebate
applications. Possibly pre-code the customer service database to flag records with non-
qualifying models.
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= |nstitute an internal system for checking data entry accuracy to ensure that
incorrect measure types are not recorded in rebate records. For example, print lists
of newly entered records and check them against the hard-copy rebate forms.

= |nstitute a system for reviewing the entire database on a regular basis to identify
and report therm values that are inconsistent with the measure. Relatively few
measures were incorrectly coded. Nevertheless, those few prescriptive measures that are
incorrectly coded could easily be identified and resolved. A thorough review would
include, at a minimum, the following actions:

e ldentify measures with zero or negative savings;

e For each non-calculated prescriptive measure type (i.e., equipment that has a
prescribed savings value per item), identify cases with values that are inconsistent
with the documented prescribed amount;

e For each calculated measure type (e.g., windows, insulation), identify statistical
outliers.

= Continue to review rules and procedures for assigning or calculating therms in the
database to ensure that they are consistent with engineering-established rules and
procedures.

Limited-Income Program

We repeat the following recommendations to increase the accuracy of engineering calculations
and reporting for the limited-income measures:

= Review the calculation methodologies used by all CAPs to ensure that there is
consistency across the various agencies and that energy savings are being calculated
correctly.

= Request that all necessary baseline information be recorded and maintained by the
agencies. This will permit greater accuracy for future evaluations or checks that Avista
may choose to do throughout the year. We found multiple cases for which important
baseline information — such as insulation square feet, house volume, R-values, and U-
factors — was not recorded in the customer files and had to be requested separately.

Nonresidential Program

Regarding the nonresidential program, we repeat the following recommendations to increase the
accuracy of engineering calculations and reporting:

= |ncrease documentation of baseline and retrofit equipment, including model
numbers, efficiencies, and shell information. This will allow for more accurate
verification of reported energy savings values.
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= Complete a separate evaluation of PECI’s AirCare Plus program to determine the
accuracy of reported energy savings.

= Further investigate the prescriptive values assigned for demand controlled
ventilation.
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CASE-BY-CASE RESULTS

RESIDENTIAL PROGRAM

Table A.1: Case-by-Case Results for Residential Program, 2006-2008

YEAR ID # MEASURE FINAL fLi<zd ~ AVISTA
DISPOSITION MINUS
CODE# AVISTA AUDIT AUDIT
STRATUM 1 (WINDOWS)
2008 130105627 G NEW WINDOWS 3 233 216 17
2008 330110683 G NEW WINDOWS 1 58 58 0
2008 749236 G REPLC WINDOWS 1 5 5 0
2008 900346 G REPLC WINDOWS 1 107 110 -3
2008 911234 G REPLC WINDOWS 1 113 115 -2
2008 1405090 G REPLC WINDOWS 1 146 146 0
2008 1816320 G REPLC WINDOWS 1 73 75 -2
2008 1819913 G REPLC WINDOWS 1 12 50 -38
2008 2013594 G REPLC WINDOWS 1 28 0 28
2008 2314513 G REPLC WINDOWS 1 224 230 -6
2008 2427017 G REPLC WINDOWS 1 103 105 -2
2008 2514412 G REPLC WINDOWS 1 45 46 -1
2008 2541696 G REPLC WINDOWS 1 33 36 -3
2008 50035090 G REPLC WINDOWS 1 19 20 -1
2008 50078584 G REPLC WINDOWS 1 64 64 0
2008 90052513 G REPLC WINDOWS 1 32 33 -1
2008 130028887 G REPLC WINDOWS 1 6 6 0
2008 130059256 G REPLC WINDOWS 1 58 59 -1
2008 130110926 G REPLC WINDOWS 1 108 111 -3
2008 130114051 G REPLC WINDOWS 1 199 204 -5
2008 170054344 G REPLC WINDOWS 1 50 52 -2
2008 210015443 G REPLC WINDOWS 1 21 22 -1
Continued
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YEAR ID # MEASURE FINAL fL<zd ~ AVISTA
DISPOSITION MINUS
CODE# AVISTA AuDIT AUDIT
2008 210090202 G REPLC WINDOWS 1 51 106 -55
2008 210116978 G REPLC WINDOWS 1 195 200 -5
2008 290015455 G REPLC WINDOWS 1 37 56 -19
2008 290059881 G REPLC WINDOWS 1 200 205 -5
2008 370030730 G REPLC WINDOWS 1 90 92 -2
2008 370045711 G REPLC WINDOWS 1 41 42 -1
2008 450113567 G REPLC WINDOWS 1 71 73 -2
2008 490099788 G REPLC WINDOWS 3 171 103 68
2008 490114602 G REPLC WINDOWS 1 104 99 5
2008 530014517 G REPLC WINDOWS 1 8 9 -1
2008 570063063 G REPLC WINDOWS 1 142 146 -4
2008 610030788 G REPLC WINDOWS 1 47 48 -1
2008 610042803 G REPLC WINDOWS 1 676 693 -17
2008 650091986 G REPLC WINDOWS 1 46 51 -5
2008 690015813 G REPLC WINDOWS 1 355 364 -9
2008 730023438 G REPLC WINDOWS 1 16 17 -1
2008 730047728 G REPLC WINDOWS 1 41 43 -2
2008 730090423 G REPLC WINDOWS 1 187 192 -5
2008 770081573 G REPLC WINDOWS 1 23 25 -2
2007 170096666 G NEW WINDOWS 1 45 45 0
2007 250109418 G NEW WINDOWS 5 100 0 100
2007 450096382 G NEW WINDOWS 1 43 43 0
2007 570103547 G NEW WINDOWS 1 114 110 4
2007 730099205 G NEW WINDOWS 1 110 110 0
2007 730103964 G NEW WINDOWS 1 71 71 0
2007 640593 G REPLC WINDOWS 1 57 107 -50
2007 902365 G REPLC WINDOWS 3 116 70 46
2007 1010248 G REPLC WINDOWS 3 57 53 4
2007 1010427 G REPLC WINDOWS 3 45 19 26
2007 1100553 G REPLC WINDOWS 1 134 135 -1
2007 1304539 G REPLC WINDOWS 1 7 7 0
Continued
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YEAR ID# MEASURE FINAL fL<zd ~ AVISTA
DISPOSITION MINUS
CODE# AVISTA AuDIT AUDIT
2007 1809816 G REPLC WINDOWS 3 137 101 36
2007 2501240 G REPLC WINDOWS 1 27 27 0
2007 2521063 G REPLC WINDOWS 1 59 59 0
2007 10032460 G REPLC WINDOWS 1 25 25 0
2007 10058093 G REPLC WINDOWS 1 87 88 -1
2007 10098464 G REPLC WINDOWS 1 33 33 0
2007 10110915 G REPLC WINDOWS 1 43 44 -1
2007 50101779 G REPLC WINDOWS 1 134 135 -1
2007 90036387 G REPLC WINDOWS 1 11 12 -1
2007 130019678 G REPLC WINDOWS 1 108 114 6
2007 170102118 G REPLC WINDOWS 1 22 23 -1
2007 210039444 G REPLC WINDOWS 3 49 44 5
2007 210095159 G REPLC WINDOWS 1 37 38 -1
2007 210105923 G REPLC WINDOWS 1 63 63 0
2007 250029773 G REPLC WINDOWS 1 9 9 0
2007 250106035 G REPLC WINDOWS 1 62 79 17
2007 330073965 G REPLC WINDOWS 1 64 127 -63
2007 330104627 G REPLC WINDOWS 1 64 64 0
2007 370004701 G REPLC WINDOWS 1 55 55 0
2007 370024438 G REPLC WINDOWS 1 67 66 1
2007 370104699 G REPLC WINDOWS 1 45 44 1
2007 450082177 G REPLC WINDOWS 2 286 =9
2007 450103766 G REPLC WINDOWS 1 269 293 24
2007 | 450104855 G REPLC WINDOWS 1 42 42 0
2007 690105505 G REPLC WINDOWS 1 100 101 -1
2007 730009786 G REPLC WINDOWS 1 34 34 0
2007 770042729 G REPLC WINDOWS 1 341 341 0
2007 770077733 G REPLC WINDOWS 1 72 73 -1
Continued
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YEAR ID # MEASURE FINAL fL<zd ~ AVISTA

DISPOSITION MINUS

CODE# AVISTA AuDIT AUDIT
2006 1269 G NEW WINDOWS 2 17 -
2006 3018 G NEW WINDOWS 1 147 147 0
2006 3298 G NEW WINDOWS 2 21 -
2006 115 G REPLC WINDOWS 2 41 -
2006 418 G REPLC WINDOWS 1 52 1 51
2006 641 G REPLC WINDOWS 1 133 133 0
2006 768 G REPLC WINDOWS 1 33 33 0
2006 985 G REPLC WINDOWS 1 40 40 0
2006 1214 G REPLC WINDOWS 1 83 83 0
2006 1335 G REPLC WINDOWS 1 27 28 -1
2006 1621 G REPLC WINDOWS 1 17 18 -1
2006 1787 G REPLC WINDOWS 1 13 13 0
2006 1813 G REPLC WINDOWS 1 60 60 0
2006 1869 G REPLC WINDOWS 1 27 28 -1
2006 1940 G REPLC WINDOWS 1 42 43 -1
2006 2118 G REPLC WINDOWS 2 12 -
2006 2173 G REPLC WINDOWS 1 92 92 0
2006 2232 G REPLC WINDOWS 1 15 15 0
2006 2271 G REPLC WINDOWS 1 12 12 0
2006 2373 G REPLC WINDOWS 3 53 43 10
2006 2441 G REPLC WINDOWS 1 17 17 0
2006 2588 G REPLC WINDOWS 1 37 37 0
2006 2745 G REPLC WINDOWS 2 71 - -
2006 2959 G REPLC WINDOWS 1 36 36 0
2006 2975 G REPLC WINDOWS 2 59 -
2006 3161 G REPLC WINDOWS 1 32 32 0
2006 3248 G REPLC WINDOWS 1 76 76 0
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YEAR ID # MEASURE FINAL flLi<zd ~ AVISTA
DISPOSITION MINUS
CODE# AVISTA AuDIT AUDIT
STRATUM 2 (INSULATION)
2008 523399 G INS - CEIL/ATTIC 1 69 92 0%
2008 720435 G INS - CEIL/ATTIC 1 83 83 0
2008 1307535 G INS - CEIL/ATTIC 1 90 90 0
2008 1400618 G INS - CEIL/ATTIC 1 61 61 0
2008 1603972 G INS - CEIL/ATTIC 1 126 126 0
2008 1700346 G INS - CEIL/ATTIC 1 97 97 0
2008 2001884 G INS - CEIL/ATTIC 1 119 119 0
2008 2012853 G INS - CEIL/ATTIC 1 123 123 0
2008 2108083 G INS - CEIL/ATTIC 1 115 190 0
2008 2128788 G INS - CEIL/ATTIC 1 90 90 0
2008 2220479 G INS - CEIL/ATTIC 1 99 107 0
2008 50033708 G INS - CEIL/ATTIC 1 130 130 0
2008 130062327 G INS - CEIL/ATTIC 1 155 155 0
2008 170096640 G INS - CEIL/ATTIC 1 140 140 0
2008 210037823 G INS - CEIL/ATTIC 1 81 81 0
2008 250037865 G INS - CEIL/ATTIC 1 98 98 0
2008 250050319 G INS - CEIL/ATTIC 1 5 86 0
2008 250109879 G INS - CEIL/ATTIC 1 0 32 0
2008 290090682 G INS - CEIL/ATTIC 1 126 126 0
2008 330036984 G INS - CEIL/ATTIC 1 137 137 0
2008 330063510 G INS - CEIL/ATTIC 1 111 111 0
2008 490040898 G INS - CEIL/ATTIC 1 10 105 0
2008 530010428 G INS - CEIL/ATTIC 1 83 83 0
2008 530099927 G INS - CEIL/ATTIC 1 65 140 0
2008 570038040 G INS - CEIL/ATTIC 1 113 113 0

Continued
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It is common practice to purchase more insulation than needed, and then later return the excess insulation to

the vendor. Therefore, when receipts and invoices documented more insulation than the rebate form, we
assumed the difference was excess insulation that was unused and accepted the value recorded on the
rebate form.
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YEAR ID # MEASURE FINAL fL<zd ~ AVISTA
DISPOSITION MINUS
CODE# AVISTA AuDIT AUDIT
2008 650097867 G INS - CEIL/ATTIC 1 32 69 0
2008 650103914 G INS - CEIL/ATTIC 1 73 73 0
2008 650108560 G INS - CEIL/ATTIC 1 74 74 0
2008 690093398 G INS - CEIL/ATTIC 1 144 144 0
2008 730091467 G INS - CEIL/ATTIC 1 72 72 0
2008 1810351 G INS - FLOOR 1 69 69 0
2008 2517736 G INS - FLOOR 1 62 62 0
2008 170068210 G INS - FLOOR 1 304 304 0
2008 530004884 G INS - FLOOR 1 118 118 0
2008 570104078 G INS - FLOOR 1 156 264 0
2008 690105496 G INS - FLOOR 1 214 214 0
2008 1708836 G INS - WALL 1 227 227 0
2008 1713377 G INS - WALL 1 264 579 0
2008 2305625 G INS - WALL 1 231 231 0
2008 2517736 G INS - WALL 1 164 164 0
2008 10027146 G INS - WALL 1 136 136 0
2008 90072816 G INS - WALL 1 186 186 0
2008 170106674 G INS - WALL 2 109 -
2008 330074670 G INS - WALL 1 62 62 0
2008 410067679 G INS - WALL 3 527 338 189
2008 650113988 G INS - WALL 1 43 43 0
2008 730044284 G INS - WALL 1 318 318 0
2008 730107653 G INS - WALL 1 203 379 0
2008 770075490 G INS - WALL 1 167 372 0
2007 818909 G INS - CEIL/ATTIC 1 40 40 0
2007 1120809 G INS - CEIL/ATTIC 1 71 71 0
2007 1611797 G INS - CEIL/ATTIC 1 50 50 0
2007 1618060 G INS - CEIL/ATTIC 1 40 40 0
2007 1819186 G INS - CEIL/ATTIC 1 48 48 0
2007 2012487 G INS - CEIL/ATTIC 5 76 0 76
2007 2401897 G INS - CEIL/ATTIC 1 49 49 0
Continued
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YEAR ID # MEASURE FINAL fL<zd ~ AVISTA
DISPOSITION MINUS
CODE# AVISTA AuDIT AUDIT
2007 50098623 G INS - CEIL/ATTIC 1 36 36 0
2007 90063925 G INS - CEIL/ATTIC 1 28 28 0
2007 90082345 G INS - CEIL/ATTIC 1 50 50 0
2007 170102792 G INS - CEIL/ATTIC 1 48 48 0
2007 290098926 G INS - CEIL/ATTIC 1 46 46 0
2007 290100491 G INS - CEIL/ATTIC 1 45 45 0
2007 330039815 G INS - CEIL/ATTIC 1 63 63 0
2007 330103865 G INS - CEIL/ATTIC 1 32 32 0
2007 410093226 G INS - CEIL/ATTIC 2 66 -
2007 450051398 G INS - CEIL/ATTIC 1 122 122 0
2007 450073257 G INS - CEIL/ATTIC 1 38 38 0
2007 450101648 G INS - CEIL/ATTIC 1 98 98 0
2007 490099973 G INS - CEIL/ATTIC 1 50 50 0
2007 570068423 G INS - CEIL/ATTIC 1 71 71 0
2007 570070462 G INS - CEIL/ATTIC 1 47 47 0
2007 690043710 G INS - CEIL/ATTIC 2 32 -
2007 690083912 G INS - CEIL/ATTIC 1 84 84 0
2007 690088948 G INS - CEIL/ATTIC 1 67 67 0
2007 730087620 G INS - CEIL/ATTIC 1 45 45 0
2007 770098626 G INS - CEIL/ATTIC 3 28 26 2
2007 1304539 G INS - FLOOR 1 75 75 0
2007 210094205 G INS - FLOOR 1 255 255 0
2007 250109186 G INS - FLOOR 1 223 223 0
2007 690012320 G INS - FLOOR 1 151 151 0
2007 826687 G INS - WALL 1 25 25 0
2007 90053146 G INS - WALL 3 282 71 211
2007 90096656 G INS - WALL 1 346 346 0
2007 210086578 G INS - WALL 1 191 191 0
2007 290104103 G INS - WALL 1 374 374 0
2007 450093242 G INS - WALL 1 217 217 0
2007 570046914 G INS - WALL 1 203 82 121
Continued
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YEAR ID # MEASURE FINAL fL<zd ~ AVISTA
DISPOSITION MINUS
CODE# AVISTA AuDIT AUDIT
2007 570102581 G INS - WALL 1 492 492 0
2007 690096414 G INS - WALL 1 84 84 0
2006 93 G FIREPLACE DAMPER 4 616 336 280
2006 570 G INS - CEIL/ATTIC 1 42 42 0
2006 722 G INS - CEIL/ATTIC 1 4 4 0
2006 1444 G INS - CEIL/ATTIC 1 50 50 0
2006 1674 G INS - CEIL/ATTIC 1 32 32 0
2006 1874 G INS - CEIL/ATTIC 1 102 102 0
2006 2076 G INS - CEIL/ATTIC 1 50 50 0
2006 2277 G INS - CEIL/ATTIC 1 54 54 0
2006 2793 G INS - CEIL/ATTIC 1 59 59 0
2006 2795 G INS - CEIL/ATTIC 1 83 83 0
2006 3048 G INS - CEIL/ATTIC 1 33 33 0
2006 1357 G INS - FLOOR 1 332 332 0
2006 3002 G INS - FLOOR 2 233 -
2006 1680 G INS - WALL 1 334 334 0
STRATUM 3 (FURNACES/BOILERS)
2008 2425504 G HE FURNACE 1 123 123 0
2008 50110983 G HE FURNACE 1 123 123 0
2008 90113852 G HE FURNACE 1 123 123 0
2008 570084344 G HE FURNACE 1 123 123 0
2008 610104014 G HE FURNACE 1 123 123 0
2007 130070564 G HE BOILER 5 72 0 72
2007 170026002 G HE BOILER 1 72 72 0
2007 570092576 G HE BOILER 1 72 72 0
2007 827101 G HE FURNACE 1 72 72 0
2007 250050451 G HE FURNACE 1 72 72 0
2007 450097090 G HE FURNACE 1 72 72 0
2007 610033739 G HE FURNACE 1 72 72 0
2006 326 G HE FURNACE 1 72 72 0
2006 404 G HE FURNACE 1 72 72 0
Continued
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YEAR ID # MEASURE FINAL fL<zd ~ AVISTA
DISPOSITION MINUS
CODE# AVISTA AuDIT AUDIT
2006 470 G HE FURNACE 1 72 72 0
2006 475 G HE FURNACE 1 72 72 0
2006 548 G HE FURNACE 1 72 72 0
2006 589 G HE FURNACE 1 72 72 0
2006 688 G HE FURNACE 1 72 72 0
2006 869 G HE FURNACE 1 72 72 0
2006 877 G HE FURNACE 1 72 72 0
2006 879 G HE FURNACE 1 72 72 0
2006 959 G HE FURNACE 1 72 72 0
2006 1024 G HE FURNACE 1 72 72 0
2006 1113 G HE FURNACE 1 72 72 0
2006 1251 G HE FURNACE 1 72 72 0
2006 1310 G HE FURNACE 1 72 72 0
2006 1590 G HE FURNACE 1 72 72 0
2006 1709 G HE FURNACE 1 72 72 0
2006 1744 G HE FURNACE 1 72 72 0
2006 2313 G HE FURNACE 1 72 72 0
2006 2375 G HE FURNACE 1 72 72 0
2006 2816 G HE FURNACE 1 72 72 0
2006 2884 G HE FURNACE 1 72 72 0
2006 3091 G HE FURNACE 1 72 72 0
2006 3204 G HE FURNACE 1 72 72 0
STRATUM 4 (OTHER)
2008 250109943 E ESTAR HOME ELEC/GAS 1 197 197 0
2008 1003123 G ES CLOTHES WASHER 1 9 9 0
2008 2538861 G ES CLOTHES WASHER 1 9 9 0
2008 2566027 G ES CLOTHES WASHER 1 9 9 0
2008 210052002 G ES CLOTHES WASHER 1 9 9 0
2008 450112230 G ES CLOTHES WASHER 1 9 9 0
2008 730036067 G ES CLOTHES WASHER 1 9 9 0
2008 1310695 G ES DISHWASHER 1 5 5 0
Continued
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YEAR ID # MEASURE FINAL fL<zd ~ AVISTA
DISPOSITION MINUS
CODE# AVISTA AuDIT AUDIT
2008 2119383 G ES DISHWASHER 1 5 5 0
2008 10042919 G ES DISHWASHER 1 5 5 0
2008 290070765 G ES DISHWASHER 1 5 5 0
2008 370110028 G ES DISHWASHER 1 5 5 0
2008 570052854 G ES DISHWASHER 1 5 5 0
2008 730117983 G ES DISHWASHER 4 5 9 -4
2008 1302215 G HE WH 50G 1 11 11 0
2008 10113078 G HE WH 50G 1 11 11 0
2007 90110207 E STAR HOMES 1 197 197 0
2007 1002154 G HE WH 40G 1 11 11 0
2007 1611094 G HE WH 40G 1 11 11 0
2007 210104187 G HE WH 40G 1 11 11 0
2007 1112720 G HE WH 50G 5 8 0 8
2007 2400928 G HE WH 50G 1 8 8 0
2007 130047730 G HE WH 50G 5 8 0 8
2007 210103749 G HE WH 50G 5 8 0 8
2007 250108153 G HE WH 50G 1 8 8 0
2007 450006577 G HE WH 50G 1 8 8 0
2006 1497 E STAR HOMES 4 197 0 197
2006 110 G HE WH 40G 4 11 8 3
2006 861 G HE WH 40G 5 11 0 11
2006 2288 G HE WH 40G 1 11 11 0
2006 121 G HE WH 50G 1 8 8 0
2006 1083 G HE WH 50G 1 8 8 0
2006 1811 G HE WH 50G 1 8 8 0

1

It is common practice to purchase more insulation than needed, and then later return the excess insulation to the vendor.

Therefore, when receipts and invoices documented more insulation than the rebate form, we assumed the difference was

excess insulation that was unused and accepted the value recorded on the rebate form.
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LIMITED INCOME PROGRAM
Table A.2: Case-by-Case Results for Limited-Income Program, 2006-2008
YEAR ID # MEASURE FINAL fLi<zd ~ AVISTA
DISPOSITION MINUS
CODE# AVISTA AuDIT AUDIT
STRATUM 1 (INSULATION)
2008 737907 G INS - CEIL/ATTIC 1 52 54 -2
2008 1806968 G INS - CEIL/ATTIC 1 438 95 343
2008 290074666 G INS - CEIL/ATTIC 1 184 25 159
2008 290104977 G INS - CEIL/ATTIC 1 54 102 -48
2008 530103226 G INS - CEIL/ATTIC 1 294 193 101
2008 770005654 G INS - DUCT 1 50 23 27
2008 1608742 G INS - FLOOR 1 168 121 47
2008 2000620 G INS - FLOOR 1 64 55 9
2008 170073090 G INS - FLOOR 1 129 51 78
2008 410102770 G INS - FLOOR 1 327 194 133
2008 490094768 G INS - FLOOR 1 61 140 -79
2008 619613 G INS - WALL 1 139 152 -13
2008 1309461 G INS - WALL 1 81 89 -8
2008 2000620 G INS - WALL 1 155 169 -14
2008 410031001 G INS - WALL 1 198 217 -19
2008 570065039 G INS - WALL 1 209 229 -20
2008 650096884 G INS - WALL 1 129 170 -41
2007 826887 G INS - CEIL/ATTIC 1 75 119 -44
2007 2545868 G INS - CEIL/ATTIC 1 244 39 205
2007 370047443 G INS - CEIL/ATTIC 1 466 236 230
2007 370065566 G INS - CEIL/ATTIC 1 197 236 -39
2007 490080502 G INS - CEIL/ATTIC 1 390 197 193
2007 690093567 G INS - CEIL/ATTIC 1 168 20 148
2007 730060565 G INS - CEIL/ATTIC 1 372 75 297
2007 770080472 G INS - CEIL/ATTIC 1 0 62 -62
2007 290078749 G INS - DUCT 1 2 168 -166
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YEAR ID # MEASURE FINAL fL<zd ~ AVISTA
DISPOSITION MINUS
CODE# AVISTA AuDIT AUDIT
2007 1224570 G INS - FLOOR 1 73 212 -139
2007 10078121 G INS - FLOOR 1 83 74 9
2007 10095781 G INS - FLOOR 1 7 20 -13
2007 450079399 G INS - WALL 1 164 179 -15
2007 690078482 G INS - WALL 1 191 209 -18
2007 690095215 G INS - WALL 1 135 148 -13
2006 8 G INS - CEIL/ATTIC 1 41 33 8
2006 17 G INS - CEIL/ATTIC 1 187 188 -1
2006 101 G INS - CEIL/ATTIC 1 308 68 240
2006 168 G INS - CEIL/ATTIC 1 137 30 107
2006 171 G INS - CEIL/ATTIC 1 271 240 31
2006 274 G INS - CEIL/ATTIC 1 354 435 -81
2006 301 G INS - CEIL/ATTIC 1 395 484 -89
2006 349 G INS - CEIL/ATTIC 1 302 141 161
2006 350 G INS - CEIL/ATTIC 1 319 58 261
2006 392 G INS - CEIL/ATTIC 1 299 79 220
2006 418 G INS - CEIL/ATTIC 1 375 108 267
2006 72 G INS - FLOOR 1 54 99 -45
2006 80 G INS - FLOOR 1 203 287 -84
2006 83 G INS - FLOOR 1 215 183 32
2006 175 G INS - FLOOR 1 80 91 -11
2006 315 G INS - FLOOR 1 86 82 4
2006 319 G INS - FLOOR 1 74 101 -27
2006 372 G INS - FLOOR 1 92 134 -42
2006 32 G INS - WALL 1 146 213 -67
2006 117 G INS - WALL 1 19 22 -3
2006 172 G INS - WALL 1 164 239 -75
2006 305 G INS - WALL 1 218 287 -69
2006 415 G INS - WALL 1 146 213 -67
STRATUM 2 (AIR INFILTRATION)
2008 705022 G AIR INFILTRATION 1 188 100 88
Continued
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YEAR ID # MEASURE FINAL fL<zd ~ AVISTA
DISPOSITION MINUS
CODE# AVISTA AuDIT AUDIT
2008 1807678 G AIR INFILTRATION 1 163 87 76
2008 1815747 G AIR INFILTRATION 1 18 10 8
2008 2207931 G AIR INFILTRATION 1 65 35 30
2008 10099184 G AIR INFILTRATION 1 82 43 39
2008 250100535 G AIR INFILTRATION 1 8 10 -2
2008 370064522 G AIR INFILTRATION 1 76 41 35
2008 370093616 G AIR INFILTRATION 1 31 35 -4
2008 450009013 G AIR INFILTRATION 1 53 28 25
2008 530036695 G AIR INFILTRATION 1 197 105 92
2008 530052564 G AIR INFILTRATION 1 14 17 -3
2008 570078060 G AIR INFILTRATION 1 104 68 36
2008 570087112 G AIR INFILTRATION 1 109 58 51
2008 610103136 G AIR INFILTRATION 1 13 7 6
2008 650087567 G AIR INFILTRATION 1 200 107 93
2008 650095327 G AIR INFILTRATION 1 24 28 -4
2008 770110190 G AIR INFILTRATION 1 46 61 -15
2007 827855 G AIR INFILTRATION 1 33 53 -20
2007 1716754 G AIR INFILTRATION 1 49 75 -26
2007 50040746 G AIR INFILTRATION 1 90 67 23
2007 210103112 G AIR INFILTRATION 1 113 196 -83
2007 290067981 G AIR INFILTRATION 1 90 67 23
2007 290078749 G AIR INFILTRATION 1 7 11 -4
2007 330063253 G AIR INFILTRATION 1 107 80 27
2007 330096551 G AIR INFILTRATION 1 175 131 44
2007 370088734 G AIR INFILTRATION 1 80 121 -41
2007 490069605 G AIR INFILTRATION 1 20 27 -7
2007 490075311 G AIR INFILTRATION 1 195 147 48
2007 570085190 G AIR INFILTRATION 1 72 53 19
2007 650021131 G AIR INFILTRATION 1 56 42 14
2007 650091938 G AIR INFILTRATION 1 162 121 41
2007 770097042 G AIR INFILTRATION 1 92 58 34
Continued
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YEAR ID # MEASURE FINAL fL<zd ~ AVISTA
DISPOSITION MINUS
CODE# AVISTA AuDIT AUDIT
2006 47 G AIR INFILTRATION 1 198 148 50
2006 54 G AIR INFILTRATION 1 122 132 -10
2006 113 G AIR INFILTRATION 1 168 125 43
2006 119 G AIR INFILTRATION 1 34 25 9
2006 136 G AIR INFILTRATION 1 57 42 15
2006 137 G AIR INFILTRATION 1 45 45 0
2006 159 G AIR INFILTRATION 1 37 34 3
2006 172 G AIR INFILTRATION 1 47 35 12
2006 173 G AIR INFILTRATION 1 72 54 18
2006 189 G AIR INFILTRATION 1 32 23 9
2006 190 G AIR INFILTRATION 1 86 65 21
2006 200 G AIR INFILTRATION 1 23 23 0
2006 250 G AIR INFILTRATION 1 158 118 40
2006 265 G AIR INFILTRATION 1 276 206 70
2006 271 G AIR INFILTRATION 1 332 327 5
2006 277 G AIR INFILTRATION 1 66 64 2
2006 314 G AIR INFILTRATION 1 41 45 -4
2006 351 G AIR INFILTRATION 1 63 47 16
2006 356 G AIR INFILTRATION 1 14 13 1
2006 369 G AIR INFILTRATION 1 115 86 29
2006 392 G AIR INFILTRATION 1 52 39 13
2006 427 G AIR INFILTRATION 1 14 13 1
STRATUM 3 (ENERGY STAR® WINDOWS AND DOORS)
2008 1715727 G ENERGY STAR DOORS 1 14 14 0
2008 50103544 G ENERGY STAR DOORS 1 164 185 -21
2008 170107102 G ENERGY STAR DOORS 1 124 131 -7
2008 290085948 G ENERGY STAR DOORS 1 65 64 1
2008 330108201 G ENERGY STAR DOORS 1 94 99 -5
2008 410103913 G ENERGY STAR DOORS 1 124 129 -5
2008 570016928 G ENERGY STAR DOORS 1 329 78 251
2008 770041467 G ENERGY STAR DOORS 1 182 201 -19
Continued
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YEAR ID # MEASURE FINAL fL<zd ~ AVISTA
DISPOSITION MINUS
CODE# AVISTA AuDIT AUDIT
2008 2217957 G ENERGY STAR WINDOWS 1 233 258 -25
2008 130012830 | G ENERGY STAR WINDOWS 1 29 31 -2
2008 250105753 | G ENERGY STAR WINDOWS 1 441 463 -22
2008 410089369 | G ENERGY STAR WINDOWS 1 39 39 0
2008 570016928 | G ENERGY STAR WINDOWS 1 5 25 -20
2007 827855 G ENERGY STAR DOORS 1 66 53 13
2007 1332240 G ENERGY STAR DOORS 1 24 92 -68
2007 10101669 G ENERGY STAR DOORS 1 22 89 -67
2007 90055315 G ENERGY STAR DOORS 1 66 89 -23
2007 690095537 G ENERGY STAR DOORS 1 55 80 -25
2007 740957 G ENERGY STAR WINDOWS 1 119 55 64
2007 1224570 G ENERGY STAR WINDOWS 1 287 212 75
2007 290064106 | G ENERGY STAR WINDOWS 1 13 13 0
2007 410064696 | G ENERGY STAR WINDOWS 1 44 39 5
2007 410084077 | G ENERGY STAR WINDOWS 1 279 401 -122
2007 490099116 | G ENERGY STAR WINDOWS 1 375 550 -175
2007 650036327 | G ENERGY STAR WINDOWS 1 45 65 -20
2006 234 G ENERGY STAR WINDOWS 1 163 55 108
2006 289 G ENERGY STAR WINDOWS 1 111 65 46
2006 401 G ENERGY STAR WINDOWS 1 50 86 -36
STRATUM 4 (ALL OTHER MEASURES)
2008 1715727 G HE FURNACE 1 73 64 9
2008 1917318 G HE FURNACE 1 230 250 -20
2008 10109658 G HE FURNACE 1 123 123 0
2008 90054359 G HE FURNACE 1 123 123 0
2008 410096429 G HE FURNACE 1 123 123 0
2008 570004563 G HE FURNACE 1 140 123 17
2008 570114369 G HE FURNACE 1 123 123 0
2008 650082824 G HE FURNACE 1 150 123 27
2008 690052738 G HE FURNACE 1 123 123 0
2008 770095216 G HE FURNACE 1 123 123 0
Continued
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Page A-16 APPENDIX A: CASE-BY-CASE RESULTS
YEAR ID # MEASURE FINAL fL<zd ~ AVISTA
DISPOSITION MINUS
CODE# AVISTA AuDIT AUDIT
2008 570114369 G HE WH 40G 1 8 8 0
2008 770005654 G HE WH 40G 1 8 8 0
2008 770112073 G HE WH 40G 1 8 8 0
2008 10099750 G HE WH 50G 1 11 11 0
2008 130084650 G HE WH 50G 1 11 11 0
2008 170081931 G HHS 1 12 12 0
2008 2127804 HEALTH & HUMAN SAFETY 1 5 5 0
2008 50096218 HEALTH & HUMAN SAFETY 1 4 4 0
2008 530109803 HEALTH & HUMAN SAFETY 1 1 2 -1
2008 570078060 HEALTH & HUMAN SAFETY 1 61 60 1
2008 610019574 HEALTH & HUMAN SAFETY 1 9 5 4
2007 826887 G HE FURNACE 1 184 119 65
2007 1128844 G HE FURNACE 1 348 105 243
2007 2119686 G HE FURNACE 1 72 105 -33
2007 50032298 G HE FURNACE 1 75 107 -32
2007 170088691 G HE FURNACE 1 50 119 -69
2007 330101145 G HE FURNACE 1 72 101 -29
2007 450100133 G HE FURNACE 1 72 105 -33
2007 450108853 G HE FURNACE 1 75 141 -66
2007 650075521 G HE FURNACE 1 298 105 193
2007 690074383 G HE FURNACE 1 72 141 -69
2007 1508613 G HE WH 40G 1 11 8 3
2007 90090201 G HE WH 40G 1 25 8 17
2007 290086632 G HE WH 40G 1 11 8 3
2007 1109368 G HE WH 50G 1 8 11 -3
2007 1609944 G HE WH 50G 1 8 11 -3
2007 1706937 G HE WH 50G 1 8 11 -3
2007 10092900 G HE WH 50G 1 8 11 -3
2007 330018934 G HE WH 50G 1 25 11 14
2007 370047443 G HE WH 50G 1 8 11 -3
2006 50 G HE FURNACE 1 72 72 0
Continued
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YEAR ID # MEASURE FINAL fL<zd ~ AVISTA
DISPOSITION MINUS
CODE# AVISTA AuDIT AUDIT
2006 243 G HE FURNACE 1 70 72 -2
2006 272 G HE FURNACE 4 72
2006 344 G HE FURNACE 1 150 72 78
2006 421 G HE FURNACE 1 150 72 78
2006 229 G HE WH 40G 1 11 11 0
2006 237 G HE WH 40G 1 25 11 14
2006 369 G HE WH 40G 1 11 11 0
2006 1 G HE WH 50G 1 8 8 0
2006 15 G HE WH 50G 1 8 8 0
2006 76 G HE WH 50G 1 25 8 17
2006 135 G HE WH 50G 1 8 8 0
2006 214 G HE WH 50G 1 25 8 17
2006 236 G HE WH 50G 4 25 11 14
2006 279 G HE WH 50G 1 25 8 17
2006 424 G HE WH 50G 1 8 8 0
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NONRESIDENTIAL PROGRAM

APPENDIX A: CASE-BY-CASE RESULTS

Table A.3: Case-by-Case Results for Nonresidential Program, 2006-2008

YEAR ID # MEASURE FINAL fL<zd ~ AVISTA
DISPOSITION MINUS
CODE# AVISTA AUDIT AUDIT
STRATUM 1 (LARGEST PROJECTS — CENSUS)
2008 25006 HVAC Combined 1 40,753 47,400 -6,647
2008 26379 HVAC Combined 1 25,771 24,033 1,738
2008 25005 HVAC Combined 1 23,894 8,550 15,344
2008 25056 HVAC Combined 1 18,315 12,659 5,656
2008 22206 HVAC Combined 1 14,305 14,305 0
2008 25032 HVAC Combined 2 14,303 26,003 -11,700
2008 22842 HVAC Combined 1 65,953 68,039 -2,086
2008 25245 HVAC Combined 1 19,647 17,238 2,409
2008 27948 HVAC Combined 1 18,679 18,682 -3
2008 26700 HVAC Combined 1 14,703 14,171 532
2008 26751 HVAC Heating 1 31,300 24,900 6,400
2007 22479 LEED Certification 2 49,553 10,243 39,310
2007 21320 HVAC 1 39,297 43,728 -4,431
2007 24738 HVAC 1 36,059 50,775 -14,716
2007 24825 HVAC 1 31,723 80,915 -49,192
2007 23059 Shell 1 25,884 26,251 -367
2006 19719 HVAC 1 54,332 15,477 38,855
2006 20608 HVAC 2 19,096 --- -
2006 20933 HVAC 1 20,228 21,056 -828
2006 21202 Resource Management 1 71,731 71,731 0
2006 21310 HVAC 1 29,651 21,134 8,517
2006 21314 HVAC 1 27,193 21,754 5,439
STRATUM 2 (PRESCRIPTIVE MEASURES)
2008 26825 Prescriptive Food Service 1 13 40.4 -27.4
2008 25198 Prescript. Demand Cont. Vent. 1 1855 894 961
2008 27343 Prescriptive Food Service 1 1463 1230.4 232.6
Continued
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APPENDIX A: CASE-BY-CASE RESULTS Page A-19
YEAR ID # MEASURE FINAL fL<zd ~ AVISTA
DISPOSITION MINUS
CODE# AVISTA AuDIT AUDIT
2008 28143 Prescript. Steam Trap Repl. 1 827 265 562
2008 26989 Prescriptive Food Service 1 906 888 18
2008 27106 Prescript. Demand Cont. Vent. 1 7171 3467 3704
2007 25295 Pre-Rinse Sprayer 1 44 44 0
2007 24929 Pre-Rinse Sprayer 1 44 44 0
2007 25166 Pre-Rinse Sprayer 1 44 44 0
2007 24882 Pre-Rinse Sprayer 1 44 44 0
2007 24072 Pre-Rinse Sprayer 1 44 44 0
2006 23016 Pre-Rinse Sprayer 1 176 176 0
2006 23218 Pre-Rinse Sprayer 1 176 176 0
2006 23222 Pre-Rinse Sprayer 1 176 176 0
2006 23265 Pre-Rinse Sprayer 1 352 352 0
2006 23288 Pre-Rinse Sprayer 1 176 176 0
2006 23323 Pre-Rinse Sprayer 1 352 352 0
2006 23345 Pre-Rinse Sprayer 1 176 176 0
2006 23356 Pre-Rinse Sprayer 1 176 176 0
2006 23400 Pre-Rinse Sprayer 1 704 704 0
2006 23436 Pre-Rinse Sprayer 1 176 176 0
2006 23444 Pre-Rinse Sprayer 1 704 704 0
2006 23450 Pre-Rinse Sprayer 1 528 528 0
2006 23453 Pre-Rinse Sprayer 1 176 176 0
2006 23464 Pre-Rinse Sprayer 1 176 176 0
2006 23488 Pre-Rinse Sprayer 1 176 176 0
2006 23732 Pre-Rinse Sprayer 1 528 528 0
2006 23801 Pre-Rinse Sprayer 1 176 176 0
2006 23806 Pre-Rinse Sprayer 1 880 880 0
2006 23818 Pre-Rinse Sprayer 1 176 176 0
2006 23828 Pre-Rinse Sprayer 1 176 176 0
2006 23865 Pre-Rinse Sprayer 1 704 704 0
2006 23868 Pre-Rinse Sprayer 1 528 528 0
2006 23887 Pre-Rinse Sprayer 1 352 352 0
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APPENDIX A: CASE-BY-CASE RESULTS

YEAR ID # MEASURE FINAL fL<zd ~ AVISTA
DISPOSITION MINUS
CODE# AVISTA AuDIT AUDIT
STRATUM 3 (ALL OTHER MEASURES)
2008 27262 Appliances 1 700 1031 -331
2008 25927 Appliances 1 1578 1716 -138
2008 25031 HVAC Combined 2 5696 100 5596
2008 25958 HVAC Combined 1 8125 5779.9 23451
2008 26366 HVAC Combined 1 259 263 -4
2008 25952 HVAC Combined 1 587 586 1
2008 25881 HVAC Combined 1 611 666 -55
2008 27919 HVAC Combined 1 955 306 649
2008 27229 HVAC Heating 1 397 370.5 26.5
2008 28066 Rooftop Service 2 358 46 312
2008 28065 Rooftop Service 2 12011 3430 8581
2008 27593 Rooftop Service 2 326 275 51
2008 27501 Shell 1 31 24 7
2008 26621 Shell 1 1302 1074 228
2008 25899 Shell 1 80 85 -5
2008 26617 Shell 1 648 534 114
2008 28571 HVAC Heating 1 362 399.8 -37.8
2008 18249 HVAC Combined 1 1051 146.5 904.5
2008 28130 HVAC Heating 1 210 188.5 215
2008 27910 HVAC Combined 1 164 205.8 -41.8
2008 28868 Rooftop Service 2 2214 2098 116
2008 28878 Rooftop Service 2 1928 1535 393
2008 28290 Rooftop Service 2 584 459 125
2008 27506 Shell 1 392 394 -2
2008 27533 Shell 1 1614 1614 0
2008 28611 UCON MF Shell 1 648 535.68 112.32
2007 23959 Appliances 2 124 205 -81
2007 22920 HVAC 2 3,755 3,866 -1
2007 22003 HVAC 1 1,427 11,794 -10,367
2007 25628 HVAC 1 2,439 3,235 -796
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00

research/into/action~

VERIFICATION OF 2006-2008 NATURAL GAS DSM ENERGY SAVINGS: WASHINGTON AND IDAHO PROGRAMS

E-666



APPENDIX A: CASE-BY-CASE RESULTS Page A-21
YEAR ID # MEASURE FINAL fL<zd ~ AVISTA
DISPOSITION MINUS
CODE# AVISTA AuDIT AUDIT
2007 21824 HVAC 2 966 2,742 -1,776
2007 22939 HVAC 1 273 124 149
2007 24106 HVAC 1 203 163 40
2007 22796 HVAC 1 12,524 9,883 2,641
2007 24422 HVAC 1 6,337 6,337 0
2007 24150 HVAC 1 11,494 11,494 0
2007 26030 Rooftop Service 2 1,814 544 1,270
2007 26144 Rooftop Service 2 390 242 148
2007 26283 Rooftop Service 2 103 103 0
2007 25477 Rooftop Service 2 573 231 342
2007 25496 Rooftop Service 2 87 149 -62
2007 26255 Rooftop Service 2 1,220 7 1,213
2007 25254 Rooftop Service 2 777 14 763
2007 25250 Rooftop Service 2 37 74 -37
2007 26011 Rooftop Service 2 93 157 -64
2007 25480 Rooftop Service 2 556 58 498
2007 26226 Rooftop Service 2 751 838 -87
2007 26238 Rooftop Service 2 389 444 -55
2007 26237 Rooftop Service 2 1,895 433 1,462
2007 25269 Rooftop Service 2 6,403 1,174 5,229
2007 24867 Shell 1 905 735 170
2007 22457 Shell 1 235 239 -4
2006 22514 Appliances 1 769 669 100
2006 19629 HVAC 1 319 297 22
2006 20873 HVAC 1 8,159 8,986 -827
2006 21282 HVAC 1 6,798 6,298 500
2006 22019 HVAC 1 3,651 4,170 -519
2006 22417 HVAC 1 1,588 1,574 14
2006 22425 HVAC 1 162 226 -64
2006 23092 Rooftop Service 2 518 1,081 -563
2006 23120 Rooftop Service 2 1,359 327 1,032
Continued
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YEAR ID # MEASURE FINAL fL<zd ~ AVISTA
DISPOSITION MINUS
CODE# AVISTA AuDIT AUDIT
2006 23237 Rooftop Service 2 1,428 1,041 387
2006 23549 Rooftop Service 2 145 106 39
2006 23592 Rooftop Service 2 736 1,666 -930
2006 23594 Rooftop Service 2 29 510 -481
2006 7082 Shell 1 4,600 4,600 0
2006 21238 Shell 1 1,028 917 111
2006 21674 Shell 1 93 97 -4
2006 22257 Shell 2 797 -
2006 22308 Shell 1 216 247 -31
2006 22492 Shell 1 1,280 1,189 91
2006 22595 Shell 1 220 249 -29
2006 22597 Shell 1 134 125 9
2006 22601 Shell 1 166 154 12
2006 22604 Shell 1 258 351 -93
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SUMMARY DATA BY YEAR AND
STRATUM

RESIDENTIAL PROGRAM

Table B.6: Final Disposition of Sampled Residential Cases

YEAR DISPOSITION 2008 DATA
NUMBER PERCENT | 90% CONFIDENCE
OF CASES! INTERVAL (CI)
2008 1 = Documentation supports input data 106 96.1 958 — 964
2 = Insufficient documentation 1 0.2 02 - 03
3 = Documentation contradicts input data 3 1.5 1.3 - 17
4 = Measure was incorrectly coded 1 2.1 19 - 23
5 = Measure does not qualify for rebate 0 0.0 00 - 0.0
TOTAL 111 100.0
2007 1 = Documentation supports input data 81 83.5 827 - 842
2 = Insufficient documentation 3 1.9 1.7 - 22
3 = Documentation contradicts input data 7 7.2 6.7 — 7.7
4 = Measure was incorrectly coded 0 0.0 00 - 0.0
5 = Measure does not qualify for rebate 6 7.4 69 - 8.0
TOTAL 97 100.0
2006 1 = Documentation supports input data 60 82.0 80.9 - 83.0
2 = Insufficient documentation 7 12.1 1.2 - 13.0
3 = Documentation contradicts input data 2 29 24 - 33
4 = Measure was incorrectly coded 3 2.4 20 - 28
5 = Measure does not qualify for rebate 1 0.7 04 - 09
TOTAL 73
2006-2008 1 = Documentation supports input data 92 84.8 84.6 - 85.1
Stratum 1 2 = Insufficient documentation 7 7.5 73 - 1.7
3 = Documentation contradicts input data 8 6.9 6.7 — 7.0
4 = Measure was incorrectly coded 0 0.0 00 - 0.0
5 = Measure does not qualify for rebate 1 0.8 0.7 — 038
TOTAL 108
Continued
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Page B-2 APPENDIX B: SUMMARY DATA BY YEAR AND STRATUM
YEAR DISPOSITION 2008 DATA
NUMBER PERCENT | 90% CONFIDENCE
OF CASES! INTERVAL (CI)
2006-2008 1 = Documentation supports input data 94 88.1 879 - 884
Stratum 2 L .
2 = Insufficient documentation 4 45 44 - 46
3 = Documentation contradicts input data 4 4.5 44 — 46
4 = Measure was incorrectly coded 1 1.9 1.8 — 2.0
5 = Measure does not qualify for rebate 1 0.9 09 - 1.0
TOTAL 104
2006-2008 1 = Documentation supports input data 35 91.6 914 - 917
Stratum 3 .. .
2 = Insufficient documentation 0 0.0 00 - 0.0
3 = Documentation contradicts input data 0 0.0 00 - 0.0
4 = Measure was incorrectly coded 0 0.0 00 - 00
5 = Measure does not qualify for rebate 1 8.4 83 — 86
TOTAL 36
2006-2008 1 = Documentation supports input data 26 72.9 726 - 73.2
Stratum 4 L .
2 = Insufficient documentation 0 0.0 00 - 0.0
3 = Documentation contradicts input data 0 0.0 00 - 0.0
4 = Measure was incorrectly coded 3 3.4 33 - 35
5 = Measure does not qualify for rebate 4 23.7 235 - 240
TOTAL 33
2006-2008 1 = Documentation supports input data 247 88.2 87.9 - 884
Total
(Weighted) 2 = Insufficient documentation 11 3.0 29 - 3.1
3 = Documentation contradicts input data 12 3.4 33 - 35
4 = Measure was incorrectly coded 4 1.8 1.8 - 1.9
5 = Measure does not qualify for rebate 7 3.6 3.5 - 37
TOTAL 280° 100.0

1

2

For readability, raw (unweighted) counts are shown in the table. However, percentages were based on counts that were
weighted to account for differences in the sampling ratios across strata and across program years.

The number of cases of each disposition sum to 280, not 281, because one case represented both disposition ‘3’ and
disposition ‘4’. If that case had been counted twice, the total would be 281.
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APPENDIX B: SUMMARY DATA BY YEAR AND STRATUM

Page B-3

Table B.2: Stratum-by-Stratum and Year-by-Year Comparisons of Avista’s Reported
Residential Therm Savings and the Audit’s Values

YEAR/STRATUM AVISTA AUDIT MEAN DIFFERENCE 90% RANGE
MEAN MEAN CONFIDENCE
VALUE | PERCENT INTERVAL

2008 PROGRAM YEAR
Stratum 1 103.4 105.5 -2.2 -2.1 64 — 2.1 -55 68
Stratum 2 128.2 150.3 3.9 3.1 -25 - 103 0 189
Stratum 3 123.0 123.0 0.0 0.0 0-0 0 0
Stratum 4 19.3 19.3 0.0 0.0 -05 - 05 -4 2
Total 83.3 86.9 -0.1 -0.1 -14 - 13 -55 189

2007 PROGRAM YEAR
Stratum 1 81.1 74.5 1.4 1.7 -48 — 75 -63 100
Stratum 2 109.7 102.1 10.8 9.8 03 - 213 0 211
Stratum 3 72.0 61.7 10.3 14.3 -6.6 — 27.2 0 72
Stratum 4 27.8 254 24 8.6 04 - 44 0 8
Total 79.2 72.2 5.4 6.8 -0.8 — 115 -63 211

2006 PROGRAM YEAR
Stratum 1 46.9 47.0 27 5.8 -0.8 - 6.3 -1 51
Stratum 2 144.6 116.2 21.5 14.9 -125 - 55.6 0 280
Stratum 3 72.0 72.0 0.0 0.0 0-0 0 0
Stratum 4 36.3 6.1 30.1 83.1 -1565 — 75.8 0 197
Total 68.3 62.4 6.0 8.8 0.3 - 118 -1 280

CoMBINED 2006-2008 PROGRAM YEARS
Stratum 1 81.0 81.4 0.2 0.3 25 - 3 -63 100
Stratum 2 123.2 127.3 10.9 8.9 0.9 - 20.9 0 280
Stratum 3 79.1 771 6.7 8.5 43 - 177 0 72
Stratum 4 25.5 18.3 3.1 121 02 - 6 -4 197
Total 75.3 74.3 3.2 4.3 0.7 - 58 -63 280
0+0
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APPENDIX B: SUMMARY DATA BY YEAR AND STRATUM

LIMITED-INCOME PROGRAM

Table B.3: Final Disposition of Sampled Limited-Income Cases

YEAR DISPOSITION 2008 DATA
NUMBER PERCENT | 90% CONFIDENCE
OF CASES' INTERVAL (Cl)

2008 1 = Documentation supports input data 68 100.0 100.0 — 100.0
2 = Insufficient documentation 0 0.0 0.0 - 00
4 = Measure was incorrectly coded 0 0.0 00 - 0.0
5 = Measure does not qualify for rebate 0 0.0 00 - 00
TOTAL 68

2007 1 = Documentation supports input data 61 100.0 100.0 - 100.0
2 = Insufficient documentation 0 0.0 00 - 0.0
4 = Measure was incorrectly coded 0 0.0 00 - 00
5 = Measure does not qualify for rebate 0 0.0 00 - 0.0
TOTAL 61

2006 1 = Documentation supports input data 62 98.0 976 - 984
2 = Insufficient documentation 0 0.0 0.0 - 00
4 = Measure was incorrectly coded 2 20 16 - 24
5 = Measure does not qualify for rebate 0 0.0 00 - 0.0
TOTAL 64

2006-2008 1 = Documentation supports input data 55 100.0 100.0 - 100.0

Stratum 1 2 = Insufficient documentation 0 0.0 0.0 - 00

4 = Measure was incorrectly coded 0 0.0 00 - 0.0
5 = Measure does not qualify for rebate 0 0.0 00 - 0.0
TOTAL 55

2006-2008 1 = Documentation supports input data 54 100.0 100.0 — 100.0

Stratum 2 2 = Insufficient documentation 0 0.0 0.0 - 00
4 = Measure was incorrectly coded 0 0.0 00 - 0.0
5 = Measure does not qualify for rebate 0 0.0 00 - 00
TOTAL 54
Continued
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APPENDIX B: SUMMARY DATA BY YEAR AND STRATUM Page B-5
YEAR DISPOSITION 2008 DATA
NUMBER PERCENT | 90% CONFIDENCE
OF CASES! INTERVAL (Cl)
2006-2008 1 = Documentation supports input data 28 100.0 100.0 — 100.0
Stratum 3 — -
2 = Insufficient documentation 0 0.0 00 - 00
4 = Measure was incorrectly coded 0 0.0 00 - 0.0
5 = Measure does not qualify for rebate 0 0.0 00 - 0.0
TOTAL 28
2006-2008 1 = Documentation supports input data 54 93.7 935 - 939
Stratum 4 . .
2 = Insufficient documentation 0 0.0 00 - 0.0
4 = Measure was incorrectly coded 2 6.3 6.1 — 6.5
5 = Measure does not qualify for rebate 0 0.0 00 - 0.0
TOTAL 56
2006-2008 1 = Documentation supports input data 191 99.6 995 — 99.6
Total
(Weighted) 2 = Insufficient documentation 0 0.0 00 - 0.0
4 = Measure was incorrectly coded 2 0.4 04 - 05
5 = Measure does not qualify for rebate 0 0.0 00 - 00
TOTAL 193

1

For readability, raw (unweighted) counts are shown in the table. However, percentages were based on counts that were
weighted to account for differences in the sampling ratios across strata and across program years.

00

research/into/action~

VERIFICATION OF 2006-2008 NATURAL GAS DSM ENERGY SAVINGS: WASHINGTON AND IDAHO PROGRAMS

E-673



Page B-6

APPENDIX B: SUMMARY DATA BY YEAR AND STRATUM

Table B.4: Stratum-by-Stratum and Year-by-Year Comparisons of Avista’s Reported Limited-
Income Therm Savings and the Audit’s Values

YEAR/STRATUM AVISTA AUDIT MEAN DIFFERENCE 90% RANGE
MEAN MEAN CONFIDENCE
VALUE | PERCENT INTERVAL

2008 PROGRAM YEAR
Stratum 1 160.7 122.3 38.4 314 -08 — 776 -79 343
Stratum 2 81.8 494 324 65.6 18.8 — 46 -15 93
Stratum 3 141.8 132.1 9.7 7.3 -19.6 - 39 -25 251
Stratum 4 70.0 68.2 1.8 2.6 -02 - 37 -20 27
Total 129.5 98.8 30.7 311 9.8 - 517 -79 343

2007 PROGRAM YEAR
Stratum 1 1711 133.0 38.1 28.6 -19.7 — 959 -166 296.8
Stratum 2 89.4 83.2 6.2 7.4 -85 — 20.9 -83.4 48.5
Stratum 3 116.3 144.8 -28.5 -19.7 -58.7 — 17 -175 75.1
Stratum 4 75.3 65.2 10.1 15.5 -144 — 346 -68.8 2431
Total 133.4 113.8 19.6 17.3 -10.2 — 495 -175 296.8

2006 PROGRAM YEAR
Stratum 1 195.0 165.9 291 17.6 99 - 68.2 -89.4 266.7
Stratum 2 93.3 77.7 15.6 201 9.1 - 22 -10 69.9
Stratum 3 108.0 68.5 39.5 57.8 -26.5 — 1055 | -35.7 108.4
Stratum 4 43.3 259 15.5 60.1 56 — 255 -2 78
Total 136.2 113.9 23.7 20.8 44 - 431 -89.4 266.7

CoMBINED 2006-2008 PROGRAM YEARS
Stratum 1 177.9 143.4 35.4 24.7 10.1 - 60.7 -166 343
Stratum 2 88.6 70.3 19.2 27.4 121 - 26.3 -83.4 93
Stratum 3 127.2 130.7 22 1.7 -194 - 238 -175 251
Stratum 4 64.1 55.6 10.0 17.9 34 — 166 -68.8 2431
Total 135.0 112.0 23.6 21.1 105 - 36.8 -175 343
0+0
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RESIDENTIAL AND LIMITED-INCOME
DOCUMENTATION PROBLEMS

Table C.1: Residential Sample Cases with Documentation Problems, 2006-2008

YEAR CASE ID MEASURE TYPE EXCEPTION
DISPOSITION = 2, “ INSUFFICIENT DETAIL”
2006 115 Replacement Windows The invoice does not provide any detail on window
dimensions or size.
2006 2118 Replacement Windows The invoice does not provide any detail on window
dimensions or size.
2006 2745 Replacement Windows The invoice does not provide any detail on window
dimensions or size.
2006 2975 Replacement Windows The invoice does not provide any detail on window
dimensions or size.
2006 1269 New Windows No invoice was provided. No other documentation
provides detail on window dimensions or size.
2006 3002 Insulation — Wall/Floor The invoice does not provide any detail on amount
of insulation installed.
2006 3298 New Windows No invoice was provided. No other documentation
provides detail on window dimensions or size.
2007 450082177 New Windows No invoice was provided. Unable to obtain invoice
from vendor.
2007 410093226 Insulation - Ceiling/Attic Invoice does not specify number of square feet
covered. Vendor did not return repeat calls.
2007 690043710 Insulation - Ceiling/Attic Invoice does not specify number of square feet
covered. Vendor was not able to provide the data.
2008 170106674 Insulation — Wall/Floor The invoice did not provide sufficient detail. When
contacted, the vendor stated that they installed no
insulation at this site.
DisposITION = 3, “INVOICE CONTRADICTS REBATE FORM”
2006 2373 Replacement Windows Therm savings in Avista data file exceed that
calculated from documented window square
footage by 19%.
2006 93 Insulation — Duct The rebate form counts water pipe insulation, in
addition to duct insulation, documented on the
invoice. As a result, savings in the Avista data file
exceeded that calculated from documented
insulation linear footage by 46%.

continued
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APPENDIX C: RESIDENTIAL AND LIMITED-INCOME DOCUMENTATION PROBLEMS

YEAR CASE ID MEASURE TYPE EXCEPTION
2007 902365 New Windows Therm savings in Avista data file exceed that
calculated from documented window square
footage by 40%.
2007 1010248 New Windows Therm savings in Avista data file exceed that
calculated from documented window square
footage by 9%.
DISPOSITION = 3, “INVOICE CONTRADICTS REBATE FORM” (CONTINUED)
2007 210039444 New Windows Therm savings in Avista data file exceed that
calculated from documented window square
footage by 10%.
2007 1809816 New Windows Therm savings in Avista data file exceed that
calculated from documented window square
footage by 26%.
2007 1010427 New Windows Therm savings in Avista data file exceed that
calculated from documented window square
footage by 58%.
2007 770098626 Insulation - Ceiling/Attic Therm savings in Avista data file exceed that
calculated from documented insulation square
footage by 7%.
2007 90053146 Insulation - Wall/Floor Therm savings in Avista data file exceed that
calculated from documented insulation square
footage by 75%.
2008 130105627 New Windows Therm savings in Avista data file exceed that
calculated from documented window square
footage by 7%.
2008 490099788 Replacement Windows Therm savings in Avista data file exceed that
calculated from documented window square
footage by 40%.
2008 410067679 Insulation — Wall/Floor Therm savings in Avista data file exceed that
calculated from documented insulation square
footage by 36%.
DISPOSITION = 4, “INCORRECTLY CLASSIFIED”
2006 93 Fireplace Damper The measure was duct insulation, not a fireplace
damper.
2006 110 High-Efficiency 40-Gallon Model number on rebate form is for 50-G, not 40-
Water Heater G.
2006 1497 ENERGY STAR® Home The measure was electric, not gas.
2008 730117983 ENERGY STAR® Dishwasher The measure was an ENERGY STAR® clothes
washer, not dishwasher.
DispPOSITION = 5, “ DOES NOT QUALIFY”
2006 861 High-Efficiency 40-Gallon EF < .60, does not meet standard for rebate.

Water Heater
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YEAR CASE ID MEASURE TYPE EXCEPTION
continued
2007 250109418 Replacement Windows The invoice indicated U-factors all exceed .35.
2007 2012487 Insulation - Ceiling/Attic The measure was insulation under siding; does not
qualify.
2007 130070564 High-Efficiency Boiler AFUE < 85%, does not meet standard for rebate
2007 210103749 High-Efficiency 50-Gallon EF < .60, does not meet standard for rebate.
Water Heater
2007 1112720 High-Efficiency 50-Gallon EF < .60, does not meet standard for rebate.
Water Heater
2007 130047730 High-Efficiency 50-Gallon Electric to gas conversion

Water Heater

N

In the 2006 report, three additional cases were reported as having documentation that contradicted the rebate form. These

were ID 1214, 1787, and 2173. All were cases of replacement windows. A review of all records indicating documentation
errors, carried out for this final report, found that all three should have been classified as confirmed because the square
footage of windows on the invoice, although differing somewhat from that shown on the rebate form, was within 5%.

2 In the 2006 report, two additional cases were reported as having been incorrectly classified. These were ID 121 and ID
1083. In both cases, the rebate form indicated the measure was “High-Efficiency Water Heater 50-gallon” but the invoice
stated that they were tankless water heaters. Subsequent discussion with Avista clarified that Avista used the same
measure code for both measures, since they both had the same level of prescribed savings. Our engineering review
accepted Avista’s prescribed savings for both the measures (but recommended a higher level of savings for the tankless
water heaters), so there is no reason to consider these as misclassified.
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Table C.2: Limited-Income Sample Cases with Documentation Problems, 2006-2008

YEAR

CASE ID

MEASURE TYPE

EXCEPTION

2006

319

Health & Human Safety

The Avista database recorded 3 therms for Health &
Human Safety measures for this case. We received
only invoice form screen captures with output data, and
no input data. The form indicates that Health & Safety
was “N/A”, with 0 therms, but a cost of $154.67.

2006

399

Health & Human Safety

The Avista database recorded 2 therms for Health &
Human Safety measures for this case. The invoice form
documents Health & Safety expenses, but does not
document the measures installed and indicates 0 therm
savings.

2006

236

High-Efficiency 50-Gallon
Water Heater

The invoice documents a 40-gallon water heater, not a
50-gallon heater.

2006

272

High-Efficiency Furnace

The invoice documents electric to gas conversion, not a
high-efficiency gas furnace.

2007

50040746

Air Infiltration

Pre- and post-CFM measurements from the fandoor
test do not match the CFM listed on the input forms

2007

570085190

Air Infiltration

Pre- and post-CFM measurements from the fandoor
test do not match the CFM listed on the input forms

2007

1128844

High-Efficiency Furnace

Baseline and retrofit efficiencies had to be assumed,
and were assumed using AVISTA assumptions for
baseline equipment and residential program
requirements for retrofit equipment

2007

650075521

High-Efficiency Furnace

Baseline and retrofit efficiencies had to be assumed,
and were assumed using AVISTA assumptions for
baseline equipment and residential program
requirements for retrofit equipment

2007

90090201

High-Efficiency 40-Gallon
Water Heater

Available documentation did not provide sufficient input
to support the claimed savings, which exceeded the
prescriptive amount

2007

330018934

High-Efficiency 50-Gallon
Water Heater

Available documentation did not provide sufficient input
to support the claimed savings, which exceeded the
prescriptive amount

00

research/into/action~

VERIFICATION OF 2006-2008 NATURAL GAS DSM ENERGY SAVINGS: WASHINGTON AND IDAHO PROGRAMS

E-678



LARGEST NONRESIDENTIAL
D PROJECTS

2008 PROGRAM (SIX OF ELEVEN LARGEST PROGRAMS)

As explained in detail in the report body, we initially drew projects to verify from the first three
quarters of 2008 so that we could begin the verification audit before the end of the year to meet
the strict deadline for completion. When we drew the sample from the first three quarters, we
also selected the six largest projects for verification.

Later, when other large projects were provided from the fourth quarter, we identified five
projects for which the claimed savings were greater than at least one of the six drawn from the
first three quarters. Combined, there were 11 large project candidates. We performed verification
analyses on all 11 projects, and we include the results of all 11 analyses in the report body.
Below, we describe the 6 largest of those 11 projects.

22842 — Hecla Mining

This project involved several measures such as insulation of steam lines, installation of new hot
water boilers, replacement of steam heat exchangers, removal of steam lines, hot water outdoor
reset, and insulation of new hot water lines. The savings for the first measure (1F) were
recalculated as 8,510 therms, an increase of 2,086 therms. Due to a change in the pipe R-value,
the baseline heat loss for the 130-foot steam pipe was recalculated as 608 Btu/hr, higher than the
Avista value of 469 Btu/hr. The modified (post verification) savings from the 2nd measure (1G)
were accepted as 59,529.

25006 — Kellogg High School

This application involved several upgrades to the HVAC system at the high school, including
new high-efficiency boilers, a new chiller, outdoor reset for the hot water and the chilled water.
In several areas of the school, fan-coil units and unit ventilators using HW and CHW were
installed to replace RTUs using gas furnaces and D/X cooling. In other areas, existing RTUs
were replaced with newer, high-efficiency RTUs.

Replicating the savings for this project was difficult, as it involved a very large facility (90,500
sf) with many HVAC systems of varying type and size. For example, the audit report from the
ESCO indicated that the school had 10 RTUs, but did not identify the zones served by the RTUs.

Nonetheless, an eQUEST model calibrated to the previous (2003 — 2004 year) energy
consumption of was provided and used as a baseline. A new proposed model was supplied and
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compared to the retrofits as documented by the ESCO and Avista. The results show savings of
47,400 therms, a slight increase of the reported value by Avista.

It is worth mentioning that the ESCO project involved several EEMs, of which this application
was only one. For large projects like this, it should be recognized that the estimated savings are
greatly affected by the order in which the measures are evaluated, due to interactive effects. It is
generally recommended that measures be evaluated in the following order—Iloads (as affected by
the envelope), systems, and then plant. This is in accordance with the strategy suggested in the
California Energy Commission’s Guide to Preparing Feasibility Studies for Energy Efficiency
Projects. Because the ESCO evaluated the measures in a different order, the savings can vary
drastically from one measure to the next.

26751 — Washington Mutual Tower

This project involved the replacement of the existing gas-fired hot water boilers with high-
efficiency boilers. The building is a 3-story 75,000 sf office building in Spokane. It was not
entirely clear from the documentation what the baseline boiler efficiency should be; Nexant did
not change the boiler efficiency in the baseline model. Nexant determined that the savings were
24,900 therms, about 20% less than what was reported by Avista.

26379 — Sandpoint Financial and Technical Center

This project consisted of evaluating different HVAC types compared to the baseline “code-level”
system for a new 3-story, 87,000 sf office. The proposed system is a ground-source heat pump.
Nexant determined that the savings were 24,033 therms, slightly less than that reported by
Avista.

The eQUEST models were generally sound--the largest source of discrepancy comes from the
determination of the proper baseline HVAC system. The baseline system selected by Avista was
a large multi-zone AHU, which is inherently less efficient than separate packaged single zone
RTUs. Selection of packaged single zone equipment shows less consumption in the baseline.

Nexant recommends that in the future, either WESC Appendix RS-29 or ASHRAE 90.1-2004
Appendix G be used to determine the baseline system. Per RS-29, the baseline system would be
central VAV with reheat, fan-powered terminals and HW boiler; per Appendix G, the baseline
system would be packaged VAV with reheat and HW boiler. Selection of either of these systems
as the baseline would yield less therm savings for the proposed system. It is also suggested that
the actual internal loads (e.g. lighting, equipment) of the facility be used, as these strongly affect
energy consumption; these could not be verified from the documentation.
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25005 — Kellogg High School

This project is directly related to Application #25006 described above. The measure investigated
is Demand Controlled Ventilation (DCM), which adjusts the outside air (OA) to match the
occupancy of the conditioned space. The occupancy of the space is monitored by CO, sensors,
which are placed in the return air ducts. It should be noted that the savings originally reported by
Avista (23,894 therms) were mis-transcribed and did not correspond to the value reported by the
ESCO in its report (10,392). Nexant determined that the savings for this measure were 8,550
therms, about 18% less than what was reported by the ESCO.

The eQUEST models seemed basically sound; however it is suggested that the OA cfm
requirement per person in the models be reduced to the values published in ASHRAE 62.1—for
example, 10 cfm/person (classrooms), 7.5 cfm/person (gymnasium, cafeteria).

25056 — Post Falls City Hall

This application involved a new 3-story, 42,000 sf office building, to be occupied by the City of
Post Falls, Idaho. Several different HVAC system types were considered for the facility, as
improvements over the baseline system.

As in the case of application #26379 above, the largest source of discrepancy comes from the
determination of the proper baseline HVAC system. The baseline system selected by Avista was
a large multi-zone AHU, which is inherently less efficient than separate packaged single zone
RTUs. Selection of packaged single zone equipment shows less consumption in the baseline.

Nexant recommends that in the future, either WESC Appendix RS-29 or ASHRAE 90.1-2004
Appendix G be used to determine the baseline system. Per RS-29, the baseline system would be
packaged rooftop VAV with reheat, fan-powered terminals and HW boiler; per Appendix G, the
baseline system would be packaged single zone with D/X cooling and natural gas furnace.
Selection of either of these systems as the baseline would yield less therm savings for the
proposed system. It is also suggested that the actual internal loads (e.g. lighting, equipment) of
the facility be used, as these strongly affect energy consumption; these could not be verified
from the documentation.

2007 PROGRAM (FIVE LARGEST PROGRAMS)

24825 — Spokane Valley Mall

This is an extremely large facility, comprising approximately 738,000 square feet. The eQUEST
analysis seems generally sound, but it appears that many default settings were used within
eQUEST, which could be problematic for a facility of this size.

The default skylight settings caused a warning in eQUEST, as the number of skylights exceeds
the maximum allowed. The internal loads seem extremely low. There was no external
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documentation of many critical components, such as the actual HVAC systems, zoning and
internal loads. It is acceptable to go with eQUEST defaults on many construction parameters, but
strongly suggest that actual operating schedule and temperature setpoints for the facility be used,
as these strongly affect energy consumption.

The baseline eQUEST model (as supplied) over-predicts the actual energy consumption.
Consequently, scaling factors (less than 0.2) must be applied to the output to get results close to
the actual consumption. Nexant made minor revisions to the model, and reanalyzed this project
using a more recent version of eQUEST. Nexant calculated the savings to be significantly larger
than that reported by Avista. Because of the large deviation in estimated savings, and because
there were a large number of unknown parameters, Nexant recommends that the Avista value be
used.

24738 — Saranac Building

This is a new construction project which was seeking LEED certification. The project was
analyzed using eQUEST by an ESCO. There are several energy savings features in the proposed
design which result in savings over the baseline model. The main source of gas savings was the
use of a ground source heat pump system instead of the baseline HVAC system.

The existing eQUEST analysis seems generally sound, but baseline model indicates electric
heating, which doesn't seem to correspond with other documentation. The largest source of error
comes from the determination of the baseline HVAC system. Per ASHRAE 90.1-2004, the
baseline system should be PVAV with hot water gas fired boiler (not electric reheat or furnace as
analyzed by the ESCO). Also, the building shell had a few problems (e.g. exterior walls are
missing on a portion of roof) and efficiency ratings of heat pumps seem overly optimistic. It is
also suggested that actual operating schedule and temperature setpoints for the facility be used,
as these strongly affect energy consumption; these could not be verified from the documentation.

Nexant made modifications to the models and recalculated the savings to be 50,775 therms
(compared to 36,059 as reported by Avista).

23059 — (Name Withheld, No Release Signhed)

The analysis was originally performed using a customized spreadsheet developed by Avista for
shell measures. The project consisted of upgraded wall and ceiling insulation for a
manufacturing facility.

Nexant re-analyzed the project using its own customized spreadsheet, which entailed an hourly
bin analysis using the UA method. Nexant calculated gas therm savings very close to Avista’s
reported gas savings (about 1% higher than Avista’s value).
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21320 — Odessa Memorial Hospital

This project was originally evaluated by an ESCO using eQUEST version 3.54. InECM 1,
several changes to the envelope were made, consisting of wall and window upgrades. In ECM 2,
several mechanical upgrades were evaluated, including a high efficiency condensing gas boiler,
new air handlers, a new DDC control system, and a high efficiency hot water heater.

Nexant reviewed the eQUEST input files and found the models to be solid and consistent with
the documentation. However, because Nexant used a more current version of eQUEST (version
3.61e) than originally used, the results are slightly different. It should be noted that the savings
are based on the difference between the design and the current Washington code requirements,
not the actual use. Nexant estimates the savings to be 43,728 therms over the modified baseline,
compared to 39,297 therms, as reported by Avista.

22479 — Spokane Convention Center

This is a new construction project which was seeking LEED certification. The project was
analyzed using Carrier’s HAP model by an ESCO. There are several gas and electric energy
savings features in the proposed design, which result in kWh and therms savings over the
baseline model.

Several HAP model output reports were provided, showing energy consumption before and after
various measures. In addition, many of the input parameters were summarized in the LEED
documentation. Curiously, the baseline model was based upon ASHRAE 90.1-1999 prescriptive
requirements, while it seems as if the 2004 version would have been more applicable.

The key measures evaluated are demand controlled ventilation, domestic hot water reduction
(low flow faucets), higher efficiency hot water heaters, a higher efficiency boiler, along with
other measures.

For the review, Nexant created an eQUEST model and calibrated the annual gas usage to match
the base case gas usage provided by Avista’s HAP model. However, because we did not have
many of the details of the model (such as the geometry, layout, occupancy, and zoning), our
calibration procedure is partially incomplete. Using our eQUEST model, we ran an 8760 hourly
analysis to compute the annual gas savings. The results indicated that the savings would be
substantially less than that predicted by the HAP tool. This seems to be partly due to the heating
hours and occupancy periods used in HAP, which appear too high and not consistent with the
documentation. Nexant estimates that the savings would be 10,243 therms, as opposed to 49,553
therms reported by Avista.
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2006 PROGRAM (SEVEN LARGEST PROGRAMS)

19719 — Spokane Public Facilities

This is a new construction project. The customer is claiming therms savings for a proposed
central heating system in lieu of packaged rooftop units. A Carrier HAP model output summary
and the equipment schedule showing the boiler rated heating capacity and efficiency were
provided. We also were provided with information pertaining to the DHW heating upgrade,
which accounts for 2,033 therms of the 54,332 therms reported.

For the review, we created an EZ Sim model and calibrated the annual gas usage to match the
base case gas usage provided by Avista’s HAP model. However, because we did not have many
of the details of the HAP model, our calibration procedure is partially incomplete. Using the
estimated boiler heating capacity from our EZ Sim model, we ran an hourly temperature bin
analysis to compute the annual gas savings.

The energy savings calculated from our analysis are significantly less than Avista’s reported
value (13,444 therms vs. a reported value of 52,299 therms). We were able to verify the reported
energy savings from the DHW heating upgrade and confirmed Avista’s reported savings of
2,033 therms. Therefore, our overall calculated savings came to 15,477, approximately 28% of
Avista’s reported savings.

20608 — Kootenai Medical Center

During our review, we found no documentation or M&V (measurement and verification)
conducted to show that the air flow rate is at 12,485 CFM, as reported. Also, there was no
documentation to show that at 65% effectiveness, the heat exchanger is able to achieve a 45° F
temperature rise, without knowing what the hot and cold fluid streams temperatures are going in
and out of the heat exchanger. We deemed an 80% AFUE or thermal efficiency for the gas heater
to be a reasonable assumption.

Because of the lack of documentation to validate the stated assumptions for this project, we were
unable to verify the project savings.

20933 — Huntwood Industries

During our review, we found no documentation on the size of the heating equipment and no
indication that the DDC on/off occupied/unoccupied time schedule has been programmed into
the EMCS. We were not able to verify whether the EZ Sim model had accurately estimated the
required heating load of the building. However, while using the EZ Sim estimated heating
equipment size, we recalculated the energy savings from the given occupied/unoccupied set
points. The results of our analysis were approximately 4% higher than the EZ Sim results.
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21202 — Spokane Public Schools

This is a special partnership program between Avista and the Spokane Public School District
(SPSD), called the Resource Management Partnership Program (RMPP), which aims to
“promote resource savings and demonstrate the cost effectiveness of improved operations and
maintenance within existing facilities... to reduce user-oriented inefficiencies in fuel source
consumption...”

We received historical utility data and irrigation reports for all the facilities in the Spokane
Public School District. We checked the analysis and found no errors, and therefore we have
approved the reported energy savings as submitted.

21310 — East Valley School District

During our review, we found no documentation to support the assumed base case boiler
efficiency of 60%. A 60% boiler efficiency was deemed too low and, in the absence of proper
documentation, we increased the baseline efficiency. There was also no identifiable reason as to
why the W/SF for the DHW heater decreased after reducing the storage tank volume, therefore
we revised the proposed 0.25 W/SF back to the base case value of 0.29 W/SF. We used the
original EZ Sim model with slight modifications to the input parameters, as described above, to
obtain our savings value of 21,134 therms, which was about 29% less than Avista’s reported
savings of 29,651.

21314 — Triple Play Park (HVAC)

For this measure, we calculated savings using a catalogue-sizing approach — that is, using the
manufacturer’s method for unit sizing. We checked this approach against ASHRAE and found it
to be reasonably conservative. However, the calculation further divided the recovered energy by
heater efficiency of 80%. This is an unnecessary step because this heat did not originate from the
pool heater, but rather is the latent heat of vaporization from the dehumidifier. We accepted the
assumption of 80% recoverable heat, and our calculated results were about 20% lower than
Avista’s reported value.

21542 — Spokane Athletic Club

Avista used EZ Sim to model the gas savings from the installation of the new high efficiency
burners for two existing boilers. The burners on the existing boilers were being replaced because
they were found to be malfunctioning. The facility contacted Avista when they noticed a large
increase in utility usage and stated that the boilers were barely able to maintain the space heating
and water heating load for the facility. The original energy savings for this project were reported
at 17,260 therms, based on the EZ Sim model. Avista revised this energy savings amount after
reviewing and comparing the customer’s gas usage for the period 10/2005 through 6/2006
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against gas usage from one year before (10/2004 through 6/2005). Based on the utility bill data
(adjusted for heating degree-days), the energy savings were increased to 110,558 therms.

We have determined that the baseline energy usage must not be based solely on the 10/2004-
6/2005 gas billing data, because we believe that during this period the boilers were
malfunctioning and operating at an unusually high gas usage rate. Therefore, we evaluated the
energy savings based on 2002 and 2003 utility history and calculated energy savings to be
approximately 66% lower than Avista’s reported savings estimate of 110,558 therms.
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Exhibit H-4 Avista’s response to Data Request 8¢€gion 3

3. Please provide documentation showing Avista’s measures to limit the cost incurred by the
DSM tariff rider for the annual DSM verification audits to $35,000 each.

For the audits of 2006 and 2007 DSM activity, a total of $120,397.63 was paid to RIA. Only
$70,000 should have been tariff rider dollars. The Company should have charged $50,397.63
of that total below the line.

For the 2008 audit, the Company will be paying RIA an estimate of $60,000. Approximately
75% of their work was completed during 2008. Applying $45,000 (75% of $60Kk) of this
estimate during 2008 with the first $35,000 to be paid with rider funds, the remaining $10,000
should be accrued below the line for 2008. Assuming a final payment is made to RIA in 2009,
the difference between the total amount paid to RIA for the 2008 audit and $45,000 would be
recorded below the line in 2009.

Therefore, the total amount that was recorded/expensed in Dec. '08 was $60,397.63, which
was charged to the same account used for Titus (FERC Account # 426500) with a $50,397.63
offset to the tariff rider.

Page 1 of 1

E-687



Exhibit H-5 Schedule Migration Tracking Methodology

Description of Schedule Shifting Estimation Process & Results

Monthly deferrals under Avista’s decoupling pil@&dan in January 2007. The “base
year” for all of the monthly deferrals during 20@@&s 2004. For the new customer
adjustment, each month beginning Jan. '07, the hipnisage for all new customers
added since the corresponding month of the baggJaa. '04) is subtracted from the
total usage as part of the deferral calculatiohe base year for all of the monthly
deferrals during 2008 is 2006 (new general ratlesife 1/1/08 with a 2006 test year).
For the new customer adjustment for 2008 defertladésmonthly usage for all new
customers added since the corresponding monthQff B0subtracted from the total
usage.

Each month, the company runs a program that caésuthe annual bill for Schedule 101
and 111 customers based on their most recent twedvehs usage. If the customer’s
annual bill would have been 5% or $300 less orother schedule, they are switched to
the other schedule. In estimating the effect at@mer schedule switching on the
decoupling deferrals during the 2007-2008 perioel have to eliminate new customers
from those that switched schedules during the egletime period.

For the 2004 base year (used for 2007 deferraksyaw a query to identify the customers
that switched schedules from 1/05 — 12/07 (exclgidiew open accounts during that
time). The accounts that switched schedules duhagperiod are shown on the “For
2007 Deferrals” tab on the attached Decoupling 8caleeMigration spreadsheet. The
accounts are divided into four subsets: 1) swiddnem 111 to 101 during '05 and '06,

2) switched from 101 to 111 during '05 and '06s@8)tched from 111 to 101 during '07,
and 4) switched from 101 to 111 during '07.

Schedule switches that affect the 2007 deferra$harse that occurred during '05-'07.
For the schedule switches that occurred duringaio® 06, the spreadsheet shows the
2004 base year usage for nearly all of those cuatmm-or customers that switched from
111 to 101, we averaged the 2004 usage for aleotustomer usage shown, (5,856) and
multiplied it by the total number of customers teaitched (66), resulting in 386,474
therms for that subset. The same methodology wed for customers that switched
from 101 to 111, resulting in (418,629) thermstfaat subset.

For customers that switched during '07, only aiparbf their 2004 usage would affect
the 2007 decoupling deferrals. For each of thastomers, we looked at the date they
were switched (“change after” column). The nunidifedtays remaining in '07 following
the day they were switched was divided by 365 solten the percentage shown in the
“% of 2007” column. This percentage was then mii&d by their 2004 usage to result
in an estimate of their usage that was in the paaethat is not in the 2007 deferral year.
This % of 2007 amount was then totaled for all comdrs that switched from 111 to 101,
which resulted in 57,482 therms, and for switcliemf101 to 111, which resulted in
(72,959) therms. The net result for all four subse (47,632) therms.
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For the 2006 base year (used for 2008 deferraks)dentified customers that switched
schedules from 1/07 — 10/08 and excluded thosentbigd a new open account during
that time. A similar analysis was done to the skt applicable to the 2007
deferrals/2004 base year, with all (2006) usageidexl for customers that switched
during 2007 and a percentage of ‘06 usage inclfimecustomers that switched during
2008. The net result for all four subsets for2B68 deferrals is (289,753) therms.

Combining the results of both the 2007 and 2008maff periods results in an estimated
net shift of 337,385 therms from 101 to 111, ielditional deferrals resulting from
47,632 therms times the 2006 margin and 289,758 th&mes the 2007 margin.

Note that this methodology was modified in 2009 to capture the actual usage impact
after  switching rate  schedules in lieu of using a proportion based on days in each
rate  schedule. Therefore, all usages in this exhibit have been updated and are

shown on the following pages. (Titus, 3/9/09)
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Exhibit H-5 Schedule Migration Tracking Methodology

For 2007 Deferrals

J ‘ L L J Test Year Therms From
ICUST_ACCT_KY CUST_OPEN_DTE| SRV_CDE [ SCHEDULE CHANGE_DT month Usage Open After  12/31/2004| old sched | new sched| % of 2007 |change after 12/31/2004 Migration
2539117 03-Mar-94/G 111 22-Jan-05 1 2,211 111 101 100% 1/22/2005 2,211
410068643 01-Nov-02 G 111 22-Jan-05 1 2,333 111 101 100% 1/22/2005 2,333
450054460 26-Jun-01 G 111 23-Feb-05 2 - 111 101 100% 2/23/2005 -
410054528 01-Jul-01 G 111 05-Mar-05 3 2,814 111 101 100% 3/5/2005 2,814
923976 01-Jun-76 G 111 17-Mar-05 3 2,772 111 101 100% 3/17/2005 2,772
50083340 04-Oct-04 G 111 | 05-May-05 8,867 111 101 100% 5/5/2005
90007905 01-Feb-95 G 111 02-Jun-05 6 8,272 \ 111 101 100% 6/2/2005 8,272
2308102 01-Jun-70 G 111 24-Jun-05 6 6,847 111 101 100% 6/24/2005 6,847
509233 01-Jan-79 G 111 24-Jun-05 6 6,301 111 101 100% 6/24/2005 6,301
627865 01-Jan-79 G 111 24-Jun-05 6 6,557 111 101 100% 6/24/2005 6,557
2307239 01-Jan-79 G 111 24-Jun-05 6 3,563 111 101 100% 6/24/2005 3,563
1702643 19-Sep-80/G 111 24-Jun-05 6 3,339 111 101 100% 6/24/2005 3,339
1312290 23-Oct-86 G 111 24-Jun-05 6 4,159 111 101 100% 6/24/2005 4,159
2307119 22-Aug-89 G 111 24-Jun-05 6 7,910 111 101 100% 6/24/2005 7,910
1000601 29-Jun-92 G 111 24-Jun-05 6 2,418 111 101 100% 6/24/2005 2,418
2115851 15-Mar-93 G 111 24-Jun-05 6 2,564 111 101 100% 6/24/2005 2,564
621103 15-May-93 G 111 24-Jun-05 6 6,690 111 101 100% 6/24/2005 6,690
50005715 30-Nov-94 G 111 24-Jun-05 6 7,068 111 101 100% 6/24/2005 7,068
530008147 28-Feb-95 G 111 24-Jun-05 6 4,884 111 101 100% 6/24/2005 4,884
250015401 03-May-96 G 111 24-Jun-05 6 6,233 111 101 100% 6/24/2005 6,233
330025229 25-Sep-97 G 111 24-Jun-05 6 6,935 111 101 100% 6/24/2005 6,935
130046390 13-Jul-00 G 111 24-Jun-05 6 5,473 111 101 100% 6/24/2005 5,473
170048161 19-Jul-00 G 111 24-Jun-05 6 7,034 111 101 100% 6/24/2005 7,034
250063240 02-Jul-02 G 111 24-Jun-05 6 5,524 111 101 100% 6/24/2005 5,524
650068500 22-Feb-03/G 111 24-Jun-05 6 9,092 111 101 100% 6/24/2005 9,092
770077928 06-Aug-03 G 111 24-Jun-05 6 5,138 111 101 100% 6/24/2005 5,138
250073695 11-Sep-03/G 111 24-Jun-05 6 6,903 111 101 100% 6/24/2005 6,903
370077133 29-Jan-04 G 111 24-Jun-05 6 4,979 111 101 100% 6/24/2005 4,979
130081586 23-Aug-04 G 111 703 111 101 100% 6/24/2005
450085593 18-Dec-04 G 111 6,174 111 101 100% 6/24/2005
923244 06-Apr-93 G 111 22-Jul-05 7 3,602 111 101 100% 7/22/2005 3,602
1000598 09-Jan-78 G 111 21-Aug-05 8 5,576 111 101 100% 8/21/2005 5,576
739734 01-Mar-78 G 111 21-Aug-05 8 2,753 111 101 100% 8/21/2005 2,753
2007195 22-Dec-78/G 111 21-Aug-05 8 4,209 111 101 100% 8/21/2005 4,209
505161 31-Jul-80 G 111 21-Aug-05 8 6,154 111 101 100% 8/21/2005 6,154
250049007 01-Oct-00 G 111 21-Aug-05 8 2,481 111 101 100% 8/21/2005 2,481
290067547 03-Jan-03 G 111 21-Aug-05 8 4,746 111 101 100% 8/21/2005 4,746
570075683 20-Nov-03 G 111 21-Aug-05 8 4,673 111 101 100% 8/21/2005 4,673
770080057 29-May-04/G 111 21-Aug-05 8 2,298 111 101 100% 8/21/2005 2,298
290076857 24-Jan-04 G 111 23-Aug-05 8 4,353 111 101 100% 8/23/2005 4,353
Conversions to 101 less new customers signified by
JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
2 1 2 0 0 22 1 9 0 0 0 0
37 178,858
2550884 03-May-94 G 111 20-Jan-06 1 3,837 111 101 100% 1/20/2006 3,837
1902839 06-Nov-70 G 111 13-Jun-06 6 5,874 111 101 100% 6/13/2006 5,874
1505592 11-Feb-74 G 111 13-Jun-06 6 5,959 111 101 100% 6/13/2006 5,959
514903 01-Jan-79 G 111 13-Jun-06 6 5,855 111 101 100% 6/13/2006 5,855
816893 01-Jan-79 G 111 13-Jun-06 6 17,687 111 101 100% 6/13/2006 17,687
2122467 01-Jan-79 G 111 13-Jun-06 6 14,977 111 101 100% 6/13/2006 14,977
1217394 31-Jan-89 G 111 13-Jun-06 6 9,084 111 101 100% 6/13/2006 9,084
1803949 28-Nov-89 G 111 13-Jun-06 6 3,803 111 101 100% 6/13/2006 3,803
690025784 01-May-97 G 111 13-Jun-06 6 24,672 111 101 100% 6/13/2006 24,672
450028357 18-Mar-98 G 111 13-Jun-06 6 9,396 111 101 100% 6/13/2006 9,396
770030309 04-Jun-98 G 111 13-Jun-06 6 6,098 111 101 100% 6/13/2006 6,098
530070201 01-May-03 G 111 13-Jun-06 6 7,421 111 101 100% 6/13/2006 7,421
370079500 02-Jun-04 G 111 13-Jun-06 6 1,764 111 101 100% 6/13/2006 1,764
730057977 01-Nov-01 G 111 19-Jun-06 6 24,331 111 101 100% 6/19/2006 24,331
1313002 25-Sep-91 G 111 18-Jul-06 7 5,588 111 101 100% 7/18/2006 5,588
2114959 14-Oct-88 G 111 20-Sep-06 9 7,303 111 101 100% 9/20/2006 7,303
90004405 15-Sep-94/G 111 18-Oct-06 10 2,723 111 101 100% 10/18/2006 2,723
2201640 01-Aug-79 G 111 26-Oct-06 10 12,383 111 101 100% 10/26/2006 12,383
610024908 09-Sep-97 G 111 12-Dec-06 12 5,613 \ 111 101 100% 12/12/2006 5,613
Conversions to 101 less new customers signified by ] | |
JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
2 0 0 0 0 13 1 0 1 2 0 1
20 } 6,150 } } } 122,990 174,368
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Exhibit H-5 Schedule Migration Tracking Methodology

For 2007 Deferrals

J ‘ L L J Test Year Therms From
ICUST_ACCT_KY CUST_OPEN_DTE| SRV_CDE [ SCHEDULE CHANGE_DT month Usage Open After  12/31/2004| old sched | new sched| % of 2007 |change after 12/31/2004 Migration
530080987 12-Jul-04 G 101 1 321 101 111 100% 1/1/2005 (321)
570071502 08-Apr-03 G 101 20-Jan-05 1 3,380 101 111 100% 1/20/2005 (3,380)
905044 01-Dec-72/ G 101 22-Jan-05 1 9,263 101 111 100% 1/22/2005 (9,263)
2540259 06-Mar-94/G 101 22-Jan-05 1 15,010 101 111 100% 1/22/2005 (15,010)
530007878 24-Jan-95 G 101 22-Jan-05 1 8,835 101 111 100% 1/22/2005 (8,835)
650029895 09-Jun-98 G 101 22-Jan-05 1 12,146 101 111 100% 1/22/2005 (12,146)
90059355 17-Jan-02/G 101 22-Jan-05 1 8,919 101 111 100% 1/22/2005 (8,919)
50059378 18-Jan-02/G 101 22-Jan-05 1 9,086 101 111 100% 1/22/2005 (9,086)
50080410 03-Jun-04 G 101 | 22-Jan-05 1 13,259 101 111 100%  1/22/2005 (13,259)
610083744 15-Sep-04 G 101 | 22-Jan-05 1 3,818 101 111 100%  1/22/2005 (3,818)
330084121 02-Oct-04 G 101 | 22-Jan-05 1 3,858 101 111 100%  1/22/2005 (3,858)
290066724 21-Nov-02 G 101 24-Jan-05 1 6,340 101 111 100% 1/24/2005 (6,340)
330066724 21-Nov-02 G 101 24-Jan-05 1 4,861 101 111 100% 1/24/2005 (4,861)
370066724 21-Nov-02 G 101 24-Jan-05 1 3,063 101 111 100% 1/24/2005 (3,063)
410066724 21-Nov-02 G 101 24-Jan-05 1 5,942 101 111 100% 1/24/2005 (5,942)
490084501 16-Nov-04 G 101 | 25-Jan-05 1 2,109 101 111 100% 1/25/2005 (2,109)
370076788 27-Jan-04 G 101 30-Jan-05 1 1,245 101 111 100% 1/30/2005 (1,245)
490084428 12-Nov-04/G 101 | 09-Feb-05 2 1,637 101 111 100% 2/9/2005 (1,637)
10085198 16-Dec-04/G 101 | 17-Feb-05 2 5,742 101 111 100%  2/17/2005 (5,742)
2302087 27-Jun-86 G 101 05-Mar-05 3 6,932 101 111 100% 3/5/2005 (6,932)
2554336 23-Dec-93 G 101 05-Mar-05 3 10,075 101 111 100% 3/5/2005 (10,075)
530081572 01-Aug-04 G 101 | 05-Mar-05 3 3,900 101 111 100% 3/5/2005 (3,900)
50083035 10-Sep-04 G 101 | 05-Mar-05 3 3,422 101 111 100% 3/5/2005 (3,422)
490084617 17-Nov-04 G 101 | 05-Mar-05 3 2,965 101 111 100% 3/5/2005 (2,965)
650085695 18-Dec-04/G 101 | 18-Mar-05 3 2,383 101 111 100%  3/18/2005 (2,383)
290081505 26-Jul-04/G 101 | 05-May-05 5 2,159 101 111 100% 5/5/2005 (2,159)
10068020 01-Feb-03 G 101 27-May-05 5 4,940 101 111 100% 5/27/2005 (4,940)
690082271 01-Aug-04 G 101 | 14-3un-05 6 2,420 101 111 100%  6/14/2005 (2,420)
1111888 12-Aug-77/G 101 24-Jun-05 6 8,093 101 111 100% 6/24/2005 (8,093)
250021407 25-Mar-97 G 101 21-Aug-05 8 7,492 101 111 100% 8/21/2005 (7,492)
570077747 03-Mar-04/G 101 21-Aug-05 8 790 101 111 100% 8/21/2005 (790)
290083655 18-Oct-04/G 101 | 21-Aug-05 8 1,756 101 111 100%  8/21/2005 (1,756)
10083951 01-Nov-04 G 101 | 21-Aug-05 8 5,623 101 111 100%  8/21/2005 (5,623)
622129 01-Jan-79 G 101 10-Oct-05 10 2,504 101 111 100%  10/10/2005 (2,504)
450084969 24-Nov-04 G 101 | 10-Oct-05 10 2,595 101 111 100%  10/10/2005 (2,595)
JAN FEB MAR APR Y JUN JuL AUG SEP OCT NOV DEC

17 2 6 0 2 2 0 4 0 2 0 0 35
35 (186,883)
2307513 01-Mar-72/G 101 20-Jan-06 1 11,897 101 111 100% 1/20/2006 (11,897)
1301457 01-Jan-79 G 101 20-Jan-06 1 11,186 101 111 100% 1/20/2006 (11,186)
2306181 01-Jan-79 G 101 20-Jan-06 1 5,997 101 111 100% 1/20/2006 (5,997)
2308609 19-Apr-86 G 101 20-Jan-06 1 9,511 101 111 100% 1/20/2006 (9,511)
606003 15-Sep-89/G 101 20-Jan-06 1 10,152 101 111 100% 1/20/2006 (10,152)
570005783 12-Nov-94/G 101 20-Jan-06 1 5,262 101 111 100% 1/20/2006 (5,262)
450034263 05-Jan-99 G 101 20-Jan-06 1 4,159 101 111 100% 1/20/2006 (4,159)
130035056 02-Feb-99 G 101 20-Jan-06 1 8,891 101 111 100% 1/20/2006 (8,891)
210038849 24-Aug-99 G 101 20-Jan-06 1 8,244 101 111 100% 1/20/2006 (8,244)
730042985 22-Feb-00 G 101 20-Jan-06 1 7,891 101 111 100% 1/20/2006 (7,891)
770051984 12-Mar-01 G 101 20-Jan-06 1 9,080 101 111 100% 1/20/2006 (9,080)
130053623 21-May-01 G 101 20-Jan-06 1 8,565 101 111 100% 1/20/2006 (8,565)
650073095 20-Aug-03 G 101 20-Jan-06 1 8,157 101 111 100% 1/20/2006 (8,157)
450075420 17-Nov-03/ G 101 20-Jan-06 1 809 101 111 100% 1/20/2006 (809)
690081005 15-Jul-04/G 101 1 1,507 101 111 100% 1/20/2006 (1,507)
330081860 01-Aug-04 G 101 1 551 101 111 100% 1/20/2006 (551)
1721721 01-Jan-79 G 101 02-Feb-06 2 7,535 101 111 100% 2/2/2006 (7,535)
410029136 29-May-98 G 101 02-Feb-06 2 3,995 101 111 100% 2/2/2006 (3,995)
650055706 10-Aug-01/G 101 30-Mar-06 3 8,137 101 111 100% 3/30/2006 (8,137)
2404644 01-Jan-79 G 101 13-Jun-06 6 5,706 101 111 100% 6/13/2006 (5,706)
130011170 23-Aug-95 G 101 13-Jun-06 6 11,089 101 111 100% 6/13/2006 (11,089)
330011483 01-Sep-95 G 101 13-Jun-06 6 2,275 101 111 100% 6/13/2006 (2,275)
90065725 20-Sep-02 G 101 13-Jun-06 6 9,203 101 111 100% 6/13/2006 (9,203)
770077744 01-Mar-04/G 101 13-Jun-06 6 3,606 101 111 100% 6/13/2006 (3,606)
290079783 02-Jun-04 G 101 13-Jun-06 6 2,205 101 111 100% 6/13/2006 (2,205)
530083879 21-Oct-04 G 101 6 2,744 101 111 100% 6/13/2006 (2,744)
2309439 01-Jun-90 G 101 17-Oct-06 10 7,207 101 111 100%  10/17/2006 (7,207)
2307685 01-Jan-79 G 101 08-Dec-06 12 7,629 101 111 100% 12/8/2006 (7,629)
2114765 09-Mar-88/ G 101 08-Dec-06 12 9,721 101 111 100% 12/8/2006 (9,721)
2009267 20-Dec-88 G 101 08-Dec-06 12 5,560 101 111 100% 12/8/2006 (5,560)
2309365 26-Jun-90 G 101 08-Dec-06 12 745 101 111 100% 12/8/2006 (745)
130046394 22-Jun-00 G 101 08-Dec-06 12 3,143 101 111 100% 12/8/2006 (3,143)
530048093 08-Sep-00 G 101 08-Dec-06 12 6,697 101 111 100% 12/8/2006 (6,697)
50079797 02-Jun-04 G 101 08-Dec-06 12 2,824 101 111 100% 12/8/2006 (2,824)
690080916 12-Jul-04/G 101 08-Dec-06 12 4,734 101 111 100% 12/8/2006 (4,734)

JAN FEB MAR APR MAY JUN JuL AUG SEP OCT NOV DEC

16 2 1 0 0 7 0 0 0 1 0 8 35

35 5,683 | | (198,907) (216,614)
\ \
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Exhibit H-5 Schedule Migration Tracking Methodology

For 2007 Deferrals

J ‘ L L J Test Year Therms From
ICUST_ACCT_KY CUST_OPEN_DTE| SRV_CDE [ SCHEDULE CHANGE_DT month Usage Open After  12/31/2004| old sched | new sched| % of 2007 |change after 12/31/2004 Migration
12/31/2007
829525 17-Jan-94 G 111 23-Mar-07 3 3,448 111 101 78% 3/23/2007 2,673
330059354 09-Jan-02 G 111 23-Mar-07 3] 4,854 111 101 78% 3/23/2007 3,764
210084902 15-Dec-04 G 111 8,627 111 101 78% 3/23/2007
503912 01-Jul-81 G 111 04-May-07 5 6,104 111 101 66% 5/4/2007 4,030
530032129 01-Nov-98 G 111 04-May-07 5 6,875 111 101 66% 5/4/2007 4,539
519241 01-May-72 G 111 17-May-07 5 5,846 111 101 62% 5/17/2007 3,652
516262 14-Nov-75/G 111 17-May-07 5 2,570 111 101 62% 5/17/2007 1,605
1923727 15-Jul-92/G 111 17-May-07 5 2,695 111 101 62% 5/17/2007 1,683
690079849 22-May-04 G 111 5 1,714 111 101 62% 5/17/2007 1,071
1316828 24-Mar-76 G 111 15-Jun-07 6 13,526 111 101 55% 6/15/2007 7,374
170034975 05-Feb-99 G 111 15-Jun-07 6 5,014 111 101 55% 6/15/2007 2,734
1216966 01-Dec-72 G 111 24-Aug-07 8 6,650 111 101 35% 8/24/2007 2,350
1410713 01-Jan-79 G 111 24-Aug-07 8 8,509 111 101 35% 8/24/2007 3,007
1307091 11-Mar-91 G 111 24-Aug-07 8 5,445 111 101 35% 8/24/2007 1,924
210032487 01-Oct-98 G 111 24-Aug-07 8 2,726 111 101 35% 8/24/2007 963
50050859 05-Jan-01 G 111 24-Aug-07 8 11,450 111 101 35% 8/24/2007 4,047
530051372 18-Jan-01 G 111 24-Aug-07 8 2,504 111 101 35% 8/24/2007 885
2518171 14-Sep-92/G 111 19-Sep-07 9 4,055 111 101 28% 9/19/2007 1,144
650040465 07-Oct-99 G 111 19-Sep-07 9 4,983 111 101 28% 9/19/2007 1,406
370014292 13-Feb-96 G 111 15-Nov-07 11 7,168 111 101 13% 11/15/2007 903
330054468 26-Jun-01 G 111 15-Nov-07 11 2,655 111 101 13% 11/15/2007 335
170035680 01-Mar-99/G 111 21-Nov-07 11 6,404 111 101 11% 11/21/2007 702
JAN FEB MAR APR MAY JUN JuL AUG SEP OCT NOV DEC
0 00-Jan-00 2 0 6 2 0 6 2 0 3 0 21
21 5,628 47% 55,240 50,793
2310130 27-May-77/G 101 04-Jan-07 1 1,489 101 111 99% 1/4/12007 (1,473)
2306134 24-Nov-81 G 101 26-Jan-07 1 9,524 101 111 93% 1/26/2007 (8,846)
290033434 11-Dec-98 G 101 26-Jan-07 1 6,399 101 111 93% 1/26/2007 (5,943)
170059498 25-Jan-02 G 101 05-Feb-07 2 6,149 101 111 90% 2/5/2007 (5,543)
250044521 01-May-00 G 101 13-Feb-07 2 5,113 101 111 88% 2/13/2007 (4,497)
2305554 10-Oct-79 G 101 23-Mar-07 3 8,269 101 111 78% 3/23/2007 (6,411)
1310085 25-Apr-89 G 101 23-Mar-07 3 3,648 101 111 78% 3/23/2007 (2,828)
808713 17-Mar-93 G 101 23-Mar-07 3 382 101 111 78% 3/23/2007 (296)
330060411 28-Feb-02 G 101 23-Mar-07 3 6,713 101 111 78% 3/23/2007 (5,205)
250065099 28-Aug-02 G 101 23-Mar-07 3 9,849 101 111 78% 3/23/2007 (7,636)
770075658 01-Dec-03 G 101 23-Mar-07 3 9,280 101 111 78% 3/23/2007 (7,195)
730085263 01-Dec-04 G 101 3 3,741 101 111 78% 3/23/2007 (2,901)
90050449 15-Dec-00/G 101 15-May-07 5 7,051 101 111 63% 5/15/2007 (4,443)
2019403 03-Dec-87 G 101 15-Jun-07 6 1,306 101 111 55% 6/15/2007 (712)
1907863 08-Mar-91/G 101 24-Aug-07 8 5,799 101 111 35% 8/24/2007 (2,050)
2308717 01-Apr-91 G 101 24-Aug-07 8 8,788 101 111 35% 8/24/2007 (3,106)
130019677 03-Dec-96 G 101 24-Aug-07 8 3,566 101 111 35% 8/24/2007 (1,260)
370036885 08-Jun-99 G 101 19-Sep-07 9 6,063 101 111 28% 9/19/2007 (1,711)
250042874 15-Jan-00 G 101 19-Sep-07 9 2,416 101 111 28% 9/19/2007 (682)
1209492 24-Feb-87 G 101 15-Nov-07 11 1,168 101 111 13%  11/15/2007 (147)
1217370 09-Jul-92 G 101 15-Nov-07 11 6,007 101 111 13%  11/15/2007 (757)
410082686 09-Sep-04 G 101 07-Dec-07 12 184 101 111 7% 12/7/2007 (12)
530013056 07-Dec-95 G 101 18-Dec-07 12 6,103 101 111 4% 12/18/2007 (217)
650035532 05-Apr-99 G 101 26-Dec-07 12 3,045 101 111 1% 12/26/2007 (42)
610059502 28-Jan-02 G 101 26-Dec-07 12 10,689 101 111 1% 12/26/2007 (146)
2402169 01-Jan-79 G 101 31-Dec-07 12 7,189 101 111 0% 12/31/2007 -
JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
3 2 7 0 1 1 0 3 2 0 2 5 26
26 5,382 51% (71,233) (74,059)
Net Migration (20) Customers (65,512)

The four accounts above with this highlight were eliminated from the migration count because they should have been considered new customers and adding
their usage to Schedule 101 would result in double-counting their usage. New customers are identified as customers that were not a customer in either

rate shedule during the base year. Those switching from 101 to 111 are not included.
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Exhibit H-5 Schedule Migration Tracking Methodology

For 2008 Deferrals

J L Jc Test Year ‘ Therms From
CUST_ACCT_KY CUST_OPEN_DTE SRV_CDHCHEDU| CHANGE_DTE month Usage pen Afte  12/31/2006 | old sched \new sched |% of 2008  |change after 12/31/2006 Migration
690102939 11-Dec-06 G 111 - 111 101 100%  1/23/2007 -

490093430 14-Oct-05 G 111 23-Mar-07 3| 8,360 | | | 111] 101/ 100%  3/23/2007 | 8,360

90102528 20-Oct-06 G 111 [NZSViEEoY 267 111 101 100%  3/23/2007
829525 17-Jan-94 G 111 23-Mar-07 3,082 | 111 101 100%  3/23/2007 3,082
330059354 09-Jan-02 G 111 23-Mar-07 4,071 111 101 100%  3/23/2007 4,071
210084902 15-Dec-04 G 111 23-Mar-07 3 4,063 111 101 100%  3/23/2007 4,063
570085776 01-Jan-05 G 111 04-May-07 3,004 | 111 101 100% 5/4/2007 3,004
503912 01-Jul-81 G 111 04-May-07 5,120 | 111 101 100% 5/4/2007 5,120
530032129 01-Nov-98 G 111 04-May-07 4,990 111 101 100% 5/4/2007 4,990
530089390 13-Jun-05 G 111 17-May-07 5 4,144 111 101 100%  5/17/2007 4,144
730092185 13-Sep-05 G 111 17-May-07 5 3,447 111 101 100%  5/17/2007 3,447
570096041 31-Mar-06 G 111 17-May-07 5 18,143 111 101 100%  5/17/2007 18,143
519241 01-May-72 G 111 17-May-07 5 5,036 111 101 100%  5/17/2007 5,036
516262 14-Nov-75 G 111 17-May-07 5 5,412 111 101 100%  5/17/2007 5,412
1923727 15-Jul-92 G 111 17-May-07 5 2,624 111 101 100%  5/17/2007 2,624
690079849 22-May-04 G 111 17-May-07 2,544 111 101 100%  5/17/2007 2,544
650092877 24-Oct-05 G 111 15-Jun-07 795 | 111 101 100%  6/15/2007 795
450097096 21-Apr-06 G 111 15-Jun-07 1,600 | 111 101 100%  6/15/2007 1,600
1316828 24-Mar-76 G 111 15-Jun-07 3,857 111 101 100%  6/15/2007 3,857
170034975 05-Feb-99 G 111 15-Jun-07 6 4,014 111 101 100%  6/15/2007 4,014

730101934 02-Oct-06 G 111 24-Aug-07 8,411 111 101 100%  8/24/2007
1216966 01-Dec-72 G 111 24-Aug-07 8 7,738 111 101 100%  8/24/2007 7,738
1410713 01-Jan-79 G 111 24-Aug-07 8 7,178 111 101 100%  8/24/2007 7,178
1307091 11-Mar-91 G 111 24-Aug-07 8 3,928 111 101 100%  8/24/2007 3,928
210032487 01-Oct-98 G 111 24-Aug-07 8 2,460 111 101 100%  8/24/2007 2,460
530051372 18-Jan-01/G 111 24-Aug-07 8 2,281 111 101 100%  8/24/2007 2,281
2518171 14-Sep-92 G 111 19-Sep-07 9 3,610 111 101 100%  9/19/2007 3,610
650040465 07-Oct-99 G 111 19-Sep-07 4,879 | 111 101 100%  9/19/2007 4,879
570099327 20-Jul-06 G 111 15-Nov-07 30 111 101 100%  11/15/2007 30
370014292 13-Feb-96 G 111 15-Nov-07 11 6,522 111 101 100%  11/15/2007 6,522
330054468 26-Jun-01 G 111 15-Nov-07 2,626 111 101 100%  11/15/2007 2,626
170035680 01-Mar-99 G 111 21-Nov-07 6,206 | 111 101 100%  11/21/2007 6,206

JAN FEB| MAR APR MAY' JUN JUL  AUG SEP. ocT NOV DEC
0 0 4 0 10 4 0 5 2 0 4 0
29 | 4,392 | | | | | 127,357 131,854
\ \ \ \ \ \
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Exhibit H-5 Schedule Migration Tracking Methodology

For 2008 Deferrals

J L Jc J | Test Year Therms From
CUST_ACCT_KY CUST_OPEN_DTE SRV_CDHCHEDU| CHANGE_DTE month Usage pen Afte  12/31/2006 | old sched |new sched |% of 2008  |change after 12/31/2006 Migration
2310130 27-May-77 G 101 04-Jan-07 1 10,052 101 111 100% 1/4/2007' (10,052)
90087223 23-Mar-05 G 101 26-Jan-07 1 13,945 101 111 100%  1/26/2007 (13,945)
770096175 15-Mar-06/ G 101 1 5,340 101 111 100%  1/26/2007 (5,340)
50099741 29-Jul-06/G 101 1 6,042 101 111 100%  1/26/2007 (6,042)
10101240 28-Aug-06 G 101 1 2,064 101 111 100%  1/26/2007 (2,064)
330101213 26-Sep-06 G 101 1 7,263 101 111 100%  1/26/2007 (7,263)
410101758 11-Oct-06G 101 1 4,689 101 111 100%  1/26/2007 (4,689)
2306134 24-Nov-81 G 101 26-Jan-07 1 10,463 101 111 100%  1/26/2007 (10,463)
290033434 11-Dec-98 G 101 26-Jan-07 1 9,077 | 101 111 100%  1/26/2007 (9,077)
610095717 21-Feb-06/G 101 |[NOSEEE0T 2 13,189 | 101 111 100% 2/5/2007 (13,189)
170059498 25-Jan-02 G 101 05-Feb-07 2 8,369 101 111 100% 2/5/2007 (8,369)
250044521 01-May-00 G 101 13-Feb-07 2 5,327 101 111 100%  2/13/2007 (5,327)
170094341 14-Dec-05 G 101 23-Mar-07 3 7,107 101 111 100%  3/23/2007 (7,107)
290094737 01-Jan-06 G 101 23-Mar-07 3 7,105 101 111 100%  3/23/2007 (7,105)
330096035 25-Jan-06 G 101 23-Mar-07 3 3,659 101 111 100%  3/23/2007 (3,659)
410100378 19-Jul-06 G 101 3 4,397 101 111 100%  3/23/2007 (4,397)
330101312 16-Oct-06G 101 3 6,299 101 111 100%  3/23/2007 (6,299)
250102495 20-Nov-06 G 101 3 7,113 101 111 100%  3/23/2007 (7,113)
2305554 10-Oct-79/G 101 23-Mar-07 3 9,978 101 111 100%  3/23/2007 (9,978)
1310085 25-Apr-89/G 101 23-Mar-07 3 8,352 101 111 100%  3/23/2007 (8,352)
808713 17-Mar-93 G 101 23-Mar-07 3 8,100 101 111 100%  3/23/2007 (8,100)
490007275 31-Dec-94 G 101 23-Mar-07 3 6,139 101 111 100%  3/23/2007 (6,139)
330060411 28-Feb-02/G 101 23-Mar-07 3 10,523 101 111 100%  3/23/2007 (10,523)
250065099 28-Aug-02 G 101 23-Mar-07 3 9,269 101 111 100%  3/23/2007 (9,269)
770075658 01-Dec-03 G 101 23-Mar-07 3 10,556 101 111 100%  3/23/2007 (10,556)
730085263 01-Dec-04 G 101 23-Mar-07 3 8,811 | 101 111 100%  3/23/2007 (8,811)
730102501 10-Nov-06/G 101 [ZEVEROT 3 113 | 101 111 100%  3/28/2007 (113)
730101173 22-Sep-06 G 101 |NOGAPEO7 4 5,664 101 111 100% 4/6/2007 (5,664)
370102861 09-Nov-06 G 101 [NOGAPEO7 4 371 101 111 100% 416/2007 (371)
130093183 01-Nov-05 G 101 15-May-07 5 5,168 101 111 100%  5/15/2007 (5,168)
90050449 15-Dec-00 G 101 15-May-07 5 8,439 101 111 100%  5/15/2007 (8,439)
290096684 01-Apr-06/G 101 29-May-07 5 6,125 101 111 100%  5/29/2007 (6,125)
2019403 03-Dec-87 G 101 15-Jun-07 6 5,371 101 111 100%  6/15/2007 (5,371)
650088343 05-May-05 G 101 10-Aug-07 8 728 101 111 100%  8/10/2007 (728)
1907863 08-Mar-91 G 101 24-Aug-07 8 7,211 101 111 100%  8/24/2007 (7,211)
2308717 01-Apr-91/G 101 24-Aug-07 8 9,228 101 111 100%  8/24/2007 (9,228)
130019677 03-Dec-96 G 101 24-Aug-07 8 6,967 101 111 100%  8/24/2007 (6,967)
210097894 19-May-06/G 101 19-Sep-07. 9 3,163 101 111 100%  9/19/2007 (3,163)
370036885 08-Jun-99 G 101 19-Sep-07 9 5,791 101 111 100%  9/19/2007 (5,791)
250042874 15-Jan-00 G 101 19-Sep-07 9 4,410 101 111 100%  9/19/2007 (4,410)
410088503 27-Apr-05/G 101 25-Oct-07 10 3,454 101 111 100%  10/25/2007 (3,454)
650093930 28-Oct-05 G 101 25-Oct-07 10 3,607 101 111 100%  10/25/2007 (3,607)
610095471 09-Feb-06/G 101 15-Nov-07 11 2,495 | 101 111 100%  11/15/2007 (2,495)
1209492 24-Feb-87/G 101 15-Nov-07 11 8,631 | 101 111 100%  11/15/2007 (8,631)
1217370 09-Jul-92/G 101 15-Nov-07 11 7,605 101 111 100%  11/15/2007 (7,605)
410082686 09-Sep-04 G 101 07-Dec-07 12 7,071 | 101 111 100%  12/7/2007 (7,071)
370103725 14-Dec-06/G 101 17-Dec-07 12 312 101 111 100%  12/17/2007 (312)
530013056 07-Dec-95 G 101 18-Dec-07 12 7,977 101 111 100%  12/18/2007 (7,977)
450102493 17-Nov-06/G 101 21-Dec-07 12 307 101 111 100%  12/21/2007 (307)
650035532 05-Apr-99/G 101 26-Dec-07 12 8,495 101 111 100%  12/26/2007 (8,495)
610059502 28-Jan-02/G 101 26-Dec-07 12 10,750 101 111 100%  12/26/2007 (10,750)
210082901 14-Sep-04 G 101 27-Dec-07 12 5,687 101 111 100%  12/27/2007 (5,687)
2402169 01-Jan-79 G 101 31-Dec-07 12 5,120 101 111 100%  12/31/2007 (5,120)
JAN FEB. MAR APR MAY JUN JUL  AUG SEP oCT NOV. DEC
9 03-Jan-00 15 2 3 1 0 4 3 2 3 8
53 [ [ [ | 6,481 | | | [ (343,488) (343,488)
\ \ \ \
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Exhibit H-5 Schedule Migration Tracking Methodology

For 2008 Deferrals

J L Jc J | Test Year Therms From
CUST_ACCT_KY CUST_OPEN_DTE SRV_CDHCHEDU| CHANGE_DTE month Usage pen Afte  12/31/2006 | old sched |new sched |% of 2008  |change after 12/31/2006 Migration

12/31/2008
770093400 28-Oct-05/ G 111 22-Feb-08 2 2,632 111 101 86%  2/22/2008 2,257
290016471 25-Jun-96 G 111 22-Feb-08 2 8,182 111 101 86%  2/22/2008 7,016
10056037 01-Aug-01 G 111 27-Mar-08 3 6,599 111 101 76%  3/27/2008 5,044
90082876 16-Sep-04 G 111 27-Mar-08 3 2,553 111 101 76%  3/27/2008 1,951
50101318 30-Sep-06 G 111 29-Apr-08 4 2,054 111 101 67%  4/29/2008 1,384
510496 01-Jan-79 G 111 29-Apr-08 4 9,507 111 101 67%  4/29/2008 6,407
10101240 28-Aug-06 G 111 30-Apr-08 4 642 111 101 67%  4/30/2008 431
1902841 29-Apr-86/G 111 30-Apr-08 4 9,096 111 101 67%  4/30/2008 6,106
450076043 10-Dec-03 G 111 30-Apr-08 4 6,020 111 101 67%  4/30/2008 4,041
210086818 07-Jan-05 G 111 05-May-08 5 4,352 111 101 66% 5/5/2008 2,862
450102740 03-Nov-06 G 111 30-May-08 5 288 111 101 59%  5/30/2008 170
637024 01-Jan-79 G 111 30-May-08 5 4,960 111 101 59%  5/30/2008 2,922
570095540 13-Jan-06/G 111 03-Jun-08 6 5,645 111 101 58% 6/3/2008 3,263
1830334 01-Aug-71 G 111 03-Jun-08 6 3,164 111 101 58% 6/3/2008 1,829
908132 29-Oct-82/G 111 03-Jun-08 6 3,457 111 101 58% 6/3/2008 1,998
1406247 17-Nov-84 G 111 03-Jun-08 6 4,719 111 101 58% 6/3/2008 2,728
505173 02-Feb-70 G 111 15-Jun-08 6 31,279 111 101 55%  6/15/2008 17,053
2120548 20-May-74/G 111 15-Jul-08 7 6,654 111 101 46%  7/15/2008 3,081
1406245 11-Jan-84/G 111 17-Sep-08 9 6,374 111 101 29%  9/17/2008 1,834
1307392 15-Dec-82 24-Nov-08 11 3,010 111 101 10%  11/24/2008 305
2309523 02-Dec-85 20-Nov-08 11 54,829 111 101 11%  11/20/2008 6,159

1316843 01-Dec-08 9,361 new cust 111 101 8%  12/1/2008

JAN FEB. MAR APR MAY JUN JUL  AUG SEP ocT NOV. DEC

0 2 2 5 3 5 1 0 1 0 2 0
21 8,426 } } } 56% 99,295 78,842
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Exhibit H-5 Schedule Migration Tracking Methodology

For 2008 Deferrals

J L Jc J | Test Year Therms From
CUST_ACCT_KY CUST _OPEN_DTE SRV_CDHCHEDU| CHANGE_DTE month Usage pen Afte  12/31/2006| old sched new sched |% of 2008 change after 12/31/2006 Migration
2504179 01-Oct-68 G 101 22-Feb-08 2 8,192 101 111 86% 2/22/2008 (7,025)
1401604 01-Jan-79 G 101 22-Feb-08 2 9,619 101 111 86% 2/22/2008 (8,249)
1811741 15-Jul-89/G 101 22-Feb-08 2 7,209 101 111 86% 2/22/2008 (6,182)
739014 14-Dec-89 G 101 22-Feb-08 2 5,567 101 111 86% 2/22/2008 (4,774)
410056554 12-Sep-01/G 101 22-Feb-08 2 10,915 101 111 86% 2/22/2008 (9,360)
650065220 09-Sep-02 G 101 22-Feb-08 2 8,893 101 111 86% 2/22/2008 (7,626)
690076638 24-Dec-03 G 101 22-Feb-08 2 8,231 101 111 86% 2/22/2008 (7,058)
410086088 01-Feb-05 G 101 27-Mar-08 3 6,465 101 111 76% 3/27/2008 (4,942)
770094590 30-Dec-05 G 101 27-Mar-08 3 8,599 101 111 76% 3/27/2008 (6,573)
90094933 01-Jan-06 G 101 27-Mar-08 3 6,160 101 111 76% 3/27/2008 (4,709)
290099982 14-Jul-06 G 101 27-Mar-08 3 1,828 101 111 76% 3/27/2008 (1,397)
905079 16-Feb-90 G 101 27-Mar-08 3 9,220 101 111 76% 3/27/2008 (7,048)
650099969 21-Jul-06 G 101 08-Apr-08 4 121 101 111 73% 4/8/2008 (89)
210086531 18-Feb-05 G 101 29-Apr-08 4 7,553 101 111 67% 4/29/2008 (5,091)
210057614 13-Oct-01 G 101 29-Apr-08 4 6,368 101 111 67% 4/29/2008 (4,292)
908198 30-Jan-92 G 101 30-May-08 5 6,487 101 111 59% 5/30/2008 (3,821)
450077013 05-Feb-04 G 101 30-May-08 5 7,926 101 111 59% 5/30/2008 (4,669)
290085924 20-Jan-05 G 101 03-Jun-08 6 8,805 101 111 58% 6/3/2008 (5,090)
1209688 01-Jan-79 G 101 03-Jul-08 7 6,859 101 111 50% 7/3/2008 (3,401)
370090948 05-Aug-05 G 101 15-Jul-08 7 6,495 101 111 46% 7/15/2008 (3,007)
821760 30-Nov-90 G 101 15-Jul-08 7 3,457 101 111 46% 7/15/2008 (1,601)
50014047 10-Jan-96 G 101 15-Aug-08 8 4,224 101 111 38% 8/15/2008 (1,597)
10095648 18-Feb-06 G 101 17-Sep-08 9 4,624 101 111 29% 9/17/2008 (1,330)
1115785 03-Nov-69 G 101 17-Sep-08 9 7,531 101 111 29% 9/17/2008 (2,166)
810841 12-Dec-77/G 101 17-Sep-08 9 9,174 101 111 29% 9/17/2008 (2,639)
829264 10-Jun-80 G 101 17-Sep-08 9 6,135 101 111 29% 9/17/2008 (1,765)
250025496 07-Oct-97 G 101 17-Sep-08 9 7,980 101 111 29% 9/17/2008 (2,296)
490032647 19-Oct-98 G 101 17-Sep-08 9 4,852 101 111 29% 9/17/2008 (1,396)
50037921 08-Jul-99 G 101 17-Sep-08 9 5,054 101 111 29% 9/17/2008 (1,454)
50072045 02-Jul-03 G 101 17-Sep-08 9 6,764 101 111 29% 9/17/2008 (1,946)
2407043 01-Jan-79 G 101 02-Oct-08 10 10,066 101 111 25% 10/2/2008 (2,482)
770076553 15-Jan-04 G 101 02-Oct-08 10 8,594 101 111 25% 10/2/2008 (2,119)
1707571 18-Oct-93 G 101 22-Oct-08 10 10,187 101 111 19%  10/22/2008 (1,954)
490065845 15-Oct-02 G 101 27-Oct-08 10 8,828 101 111 18%  10/27/2008 (1,572)
250102283 07-Nov-06 G 101 31-Oct-08 10 1,506 101 111 17%  10/31/2008 (252)
2113870 10-Sep-81/G 101 31-Oct-08 10 8,599 101 111 17%  10/31/2008 (1,437)
490021882 08-Mar-97/G 101 31-Oct-08 10 7,471 101 111 17%  10/31/2008 (1,249)
250058163 11-Nov-01/G 101 31-Oct-08 10 602 101 111 17%  10/31/2008 (101)
1816481 10-Jul-90 20-Nov-08 11 7,872 101 111 11%| 11/20/2008 (884)
50005715 30-Nov-94 24-Nov-08 11 9,703 101 111 10%| 11/24/2008 (984)
730085314 20-Dec-04 24-Nov-08 11 7,573 101 111 10%| 11/24/2008 (768)
530049369 01-Nov-00 08-Dec-08 12 6,796 101 111 6% 12/8/2008 (428)
650065516 14-Nov-02 08-Dec-08 12 7,155 101 111 6% 12/8/2008 (451)
690026980 03-Jan-98 08-Dec-08 12 6,777 101 111 6% 12/8/2008 (427)
502880 29-Jul-76 08-Dec-08 12 7,977 101 111 6% 12/8/2008 (503)
518622 11-Oct-89 08-Dec-08 12 9,205 101 111 6% 12/8/2008 (580)
708406 15-Jun-93 08-Dec-08 12 8,397 101 111 6% 12/8/2008 (529)
330099211 16-Dec-08 12 2,796 |new cust 101 111 6% 12/8/2008 (176)
1216987 11-Dec-80 08-Dec-08 12 3,612 101 111 6% 12/8/2008 (228)
1217334 18-Jan-91 08-Dec-08 12 7,479 101 111 6% 12/8/2008 (471)
1321739 11-Jun-97 08-Dec-08 12 7,145 101 111 6% 12/8/2008 (450)
1606612 18-Dec-98 08-Dec-08 12 4,908 101 111 6% 12/8/2008 (309)
2019411 14-Dec-88 08-Dec-08 12 3,523 101 111 6% 12/8/2008 (222)
2509610 27-Jan-76 08-Dec-08 12 7,467 101 111 6% 12/8/2008 (471)
JAN FEB MAR  APR MAY JUN JuL AUG SEP OCT NOV DEC
0 7 5 3 2 1 3 1 8 8 3 13
54 6,769 38% (138,280) (141,636)
Net Migration (57) Customers (274,428)
The four accounts above with this highlight were eliminated from the migration count because they should have been considered new customers and adding
their usage to Schedule 101 would result in double-counting their usage. New customers are identified as customers that were not a customer in either
rate shedule duri‘ng the base year. Th‘ose switcl"ling fron‘1 101 to 111 are Tot included. ‘ ‘ ‘ ‘ ‘
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Exhibit I-1 Unaccounted Customers

From Avista's response to Data Request 7, Question 4.

Number of Customer Analysis 2007
Test Year Number of Customers by Class Dec-03 Jan-04 Feb-04 Mar-04 Apr-04 May-04 Jun-04 Jul-04 Aug-04 Sep-04 Oct-04 Nov-04 Dec-04
Total 101 128,636 128,840 129,031 129,013 128,996 129,023 129,061 129,192 129,490 129,888 130,451 131,281 131,646

12 Months Ended December 2007 Number of Customers

[ Meters

|Period 200701 200702 200703 200704 200705 200706 200707 200708 200709 200710 200711 200712 .2 Month Averag| Total Meters Billed
101 FIRM AND GENERAL SERVICE 138,804 139,210 139,055 139,113 139,012 138,838 138,877 139,096 139,568 140,039 140,930 141,242 139,482 1,673,784
Change in Number of Customers Jan-07 Feb-07 Mar-07 Apr-07 May-07 Jun-07 Jul-07 Aug-07 Sep-07 Oct-07 Nov-07 Dec-07 Average
Schedule 101 9,964 10,179 10,042 10,117 9,989 9,777 9,685 9,606 9,680 9,588 9,649 9,596 9,823
New Customer Report 10,898 10,871 10,114 10,418 9,679 10,073 9,708 9,388 8,874 8,678 9,448 10,818 9,914
Net Migration Customer Count for 2007 Deferral

(32) 5) (10) - 3 27 2 8 1 (1) 1 (12)
Compare New Customer Report to Change in Number of Customers after adjusting for customer migration.
Sch 101 902 687 62 301 (307) 323 25 (210) (805) (911) (200) 1,210 90
0.9%

Although in some months the opposite effect occurs, on average over the course of 2007 when "New Customers" are deducted from the current revenue run number of meters billed, it results in 210 less
customers than were reported on the revenue runs in 2004. Revenue runs include various corrections, cancel and rebill and other anomalies that average out over time.
The December results of the "New Customer” report were double checked at that time because of the variance from the revenue run expectation. All was in order with the parameters of the queries.

Additional Analysis Reflects Avista's Correction
Based on 828 therms usage for average Schedule 101 customer.

101 Usage Profile 18.23% 17.26% 12.46% 9.22% 5.66% 3.38% 2.25% 1.82% 2.08% 3.82% 8.12% 15.70%

Average Sch 101 Customer Monthly Usage 151 143 103 76 47 28 19 15 17 32 67 130

Usage Difference for Change in # of Customers (therms) 136,131 98,197 6,396 22,988 (14,391) 9,043 466 (3,165) (13,887)  (28,785)  (13,440) 157,259 356,813
Proportion of New Customer Usage 8.4% 6.3% 0.6% 3.3% -3.5% 3.4% 0.3% -2.2% -8.6% -10.4% -2.2% 11.1% 4.3%
Claimed New Customer Usage (1,620,408) (1,565,117) (1,001,608) (706,395) (412,954) (269,857) (180,683) (141,329) (161,990) (277,602) (613,037)  (1,421,829) (8,372,809)
Proportion of Usage Reduction Claimed 22.1% -64.5% 0.7% 5.1% -3.9% -2.4% 0.2% -1.8% 3.1% -2.2% -1.0% 28.6% 7.1%
Therm Difference -614,739 152,327 -940,379  -454,083  -373,132 374,721 -194,262  -171,291 448,366 -1,334,188 -1,405,054 -549,187 (5,060,900)

Migration Therms
2007 (73,537)
2008 (274,428)

Page 1 of 1

E-697



Exhibit J-1 Weather Normalized Usage

State Schedule  Class Jan-06 Feb-06 Mar-06 Apr-06 May-06 Jun-06 Jul-06 Aug-06 Sep-06 oct-06 Nov-06 Dec-06
Revenue Run
WR101 WA 101 Residential 15,138,797 13,938,964 14,045,674 9586901 5754622 3,179,163 2127472 1782659 2224823 3,818,050 8453672 15,218,160
WC101 WA 101 Commercial 3,365,161 2,721,617 2,831,963 1,689,116 787,064 354,779 248,563 201,385 252,810 468,356 1413541 3,002,298
WIL0l WA 101 Industrial 45,943 38,818 36,251 21,363 6,543 3130 1,882 1,399 1,870 4,608 18,960 43,260
WT101 WA 101 Total 18,562,669 16,709,536 16,924,558 11304373 6552477 3538200 2378214 1985504 2479717 4,202,105 9,891,005 18,364,798
WRI11 WA 111 Residential 754,344 711,700 644,464 466,407 382,600 196,314 147,535 109,830 122,067 185,664 390,086 585,059
WC111 WA 111 Commercial 6,085,527 5,487,436 5,599,451 3,906,808 2343123 1226528 1,154,496 979211 1,256,405 1972215 3622026 6,064,109
wi111 WA 111 Industrial 277,571 285,076 254,106 229,128 137,441 101,627 106,816 94,677 147,396 129,100 188,520 331,939
WT111 WA 111/112 Total 7,173,391 6,529,398 6,548,879 4,639,578 2,884,728 1,535,240 1,415,998 1,184,571 1,526,823 2,296,771 4,230,174 7,030,356
WR121 WA 121 Residential - - - - - - - - - - - -
WC121 WA 121 Commercial 675,525 755,058 706,586 603,487 481,870 411,021 344,598 357,610 375,238 434,600 545,362 663,304
wi121 WA 121 Industrial 104,106 102,641 111,988 113,605 125,718 139,517 145,232 145,630 161,232 166,862 121,907 97,875
WT121 WA 121/122 Total 779,631 857,699 818,574 717,002 607,588 550,538 489,830 503,240 536,470 601,462 667,269 761,179
WT131 WA 131/132 Interruptible 79,033 73,746 75,280 67,227 56,865 40,563 31,401 24,316 26,942 36,942 50,798 80,909
WT146 WA 146 Transportation 2,519,665 2,320,723 2,302,017 2363910 1932226 1728188 1613858 1296571 1,284,733  1587,273 2112380 2422019
WT148 WA 147/148 Special Contract Transportation 4,735,180 3,981,136 3,753,076 3777435 3194661 3,079,000 2,944,624 3113192 3,214,148 3307189 3,671,407 4,002,352
Total WA 33849569 30,472,238 30422384 22869615 15228545 10471828 8873925 8107484 0068833 12121742 20623033 32661613
Unbilled
WRI01 WA 101 Residential (1578,121) 110,620 (1898237)  (2780.488) (2,145906)  (753.444)  (118576) 157,006 466,499 2,903,704 3,807,747 2,088,206
WC101 WA 101 Commercial (182,502) (188,636) (355,515) (508,184)  (374,184)  (180,333) (10,556) 14,103 129,965 520,941 891,018 441,633
Wwi0l WA 101 Industrial (33,220) (5.295) (7.887) (10,036) (2.971) (191) (327) 432 943 8,831 12,955 7,430
WT101 WA 101 Total (1,793,843) (83,311) (2261639)  (3.307.708) (2523061)  (933,968)  (129.459) 171541 597,407 3433476 4711720 2,537,269
WRI11 WA 111 Residential (171,677) 24,859 (45,937) (73,249) (59,544) (6.211) (6.016) 7818 (1153) 74,111 69,676 56,093
WC111 WA 111 Commercial (787,920) 226,556 (668,259) (971528)  (748437)  (265,161) (45,006) 55,647 158,821 988,315 1,167,596 704,075
WiLll WA 111 Industrial (167,075) 2,071 (34,831) (35,831) (40,960) 2,244 (4.858) 9,252 4,536 65,142 26,427 25,995
WT111 WA 111 Total (1126,672) 253,486 (749,027)  (1080,608)  (848,941)  (260,128) (55.970) 72,717 162,204 1,127,568 1,263,699 787,063
WR121 WA 121 Residential 411 442 (113) (356) (458) 431 (147) 189 (479) 365 52 109
WC121 WA 121 Commercial (292,330) 63,619 (101,905) (104,019) (97.729) 24,506 399 15,963 (25808) 126835 66,205 58,166
w2l WA 121 Industrial (7,630 (10,856) 1,880 (2,935) (19,878) 28,867 (3.772) 9,121 (10,613) 22,835 (16,096) 9,243
WT121 WA 121 Total (299,549) 53,205 (100,138) (107,310)  (118,065) 53,804 (3.520) 25,273 (36,900) 150,035 50,251 67,518
WT131 WA 131 Interruptible - - - - - - - - - - - -
WT146 WA 146 Transportation 271,247 (372,912) 6917 (336,850) 19,402 84,532 (553537) 59,560 297,245 550,879 396,602 (236,765)
WT148 WA 148 Special Contract Transportation 114,206 (136,092) (559,572) (330,169)  (144,165) 401,969 (60.257) 119,283 49,760 360,698 (76.224) 263,561
Total WA (2.834,611) (285,624) (3.663.459)  (5,162,645) (3,614,830)  (662701)  (802,743) 448374 1,069,716 5,640,656 6346048 3,418,646
101 Total 16,768,826 16,626,225 14,662,919 7996665 4020416 2604322 2,248,755 2157135 3,077,124 7725581 14,602,725 20,902,067
111 Total 6,046,719 6,782,884 5,799,852 3558970 2035787 1266112 1360028 1257288 1,689,027 3,424,339 5493873 7,817,419
121 Total 480,082 910,904 718,436 609,782 489,523 604,432 486,310 528,513 499,570 751,497 717,520 828,607
131 Interruptible 79,033 73,746 75,280 67,227 56,865 40,563 31,401 24,316 26,942 36,942 50,798 80,909
146 Transportation 2,790,912 1,947,811 2,308,934 2,027,060 1951628 1812720 1060321 1356131 1,581,978 2,147,152 2508982 2,185,254
148 Special Contract Transportation 4,849,386 3,845,044 3,193,504 3447266 3050496 3480078 2,884,367 3232475 3,263,908 3,676,887 3,595,183 4,265,913
Total WA 31,014958 30,186,614 26758925  17,70697C 11613715 9809127 8,071,182 8555858 10,138,549 17,762,398 26,969,081  36,080,25¢
Weather Adjustment
WR101 WA 101 Residential 3,310,469 (389,202) (201,009) 369,474 414,925 503,650 - - - 22,656 364,415 616,074
WC101 WA 101 Commercial 721,004 (84,965) (43,892) 62,797 70,190 85,533 - - - 3,827 61,586 133,833
Wwi0l WA 101 Industrial 10,472 (1,204) (614) 919 996 1,253 - - - 54 901 1884
WT101 WA 101 Total 4,041,946 (475,370) (245,515) 433,190 486,111 590,436 - - - 26,537 426,902 751,791
WR111 WA 111 Residential - - - - - - - - - - - -
WC111 WA 111 Commercial 1,160,655 (140,027) (72,160) 119,995 134,121 162,526 - - - 7,208 115,876 218,163
Wwi111 WA 111 Industrial - - - - - - - - - - - -
WT111 WA 111 Total 1,169,655 (140,027) (72,160) 119,995 134,121 162,526 - - - 7,208 115,876 218,163
WR121 WA 121 Residential - - - - - - - - - - - -
WC121 WA 121 Commercial - - - - - - - - - - - -
wi121 WA 121 Industrial
WT121 WA 121 Total - - - - - - - - - - - -
WT131 WA 131 Interruptible
WT146 WA 146 Transportation
WT148 WA 148 Special Contract Transportation
Total WA 5,211,600 (615,398) (317,675) 553,185 620,232 752,962 - - - 33,746 542,778 969,954
Weather Normalized Sales Volumes
WRI01 WA 101 Residential 16,871,145 13,660,382 11,946,428 766,887 4023641 2920369 2008896 1930665 2,691,322 6744410  12,625834 17,922,440
WC101 WA 101 Commercial 3,903,663 2,448,016 2,432,556 1,243,729 483,070 259,979 238,007 215,488 382,775 993,124 2,366,145 3,667,764
Wi101 WA 101 Industrial 23,195 32,319 27,750 12,246 4,568 4,192 1,555 1,831 2,813 13,493 32,816 52,574
WT101 WA 101 Total 20,810,772 16,150,855 14,417,404 8,429,855 4,515,527 3,194,758 2,248,755 2,157,135 3,077,124 7,752,118 15,029,627 21,653,858
WR111 WA 111 Residential 582,667 736,559 598,627 393,158 323,056 190,103 141,519 117,648 120,914 259,775 459,762 642,052
WC111 WA 111 Commercial 6,467,262 5,573,965 4,859,032 3055275 1728807 1123893 1100400 1034858 1415226 2967738  4,905498 6,986,347
wi111 WA 111 Industrial 110,496 287,147 219,275 193,297 96,481 103,871 101,958 103,929 151,932 194,242 214,947 357,934
WT111 WA 111 Total 7,216,374 6,642,857 5,727,692 3678965 2160008 1428638 1360028 1257288 1,689,027 3431547 5600749 8,035,582
WR121 WA 121 Residential 411 442 (113) (356) (458) 431 (147) 189 (479) 365 52 109
WC121 WA 121 Commercial 383,195 818,677 604,681 499,468 384,141 435,617 344,997 373,573 349,430 561,435 611,657 721,470
wi121 WA 121 Industrial 96,476 91,785 113,868 110,670 105,840 168,384 141,460 154,751 150,619 189,697 105,811 107,118
WT121 WA 121 Total 480,082 910,904 718,436 609,782 489,523 604,432 486,310 528,513 499,570 751,497 717,520 828,607
WT131 WA 131 Interruptible 79,033 73,746 75,280 67,227 56,865 40,563 31,401 24,316 26,942 36,942 50,798 80,909
WT146 WA 146 Transportation 2,790,912 1,947,811 2,308,934 2,027,060 1951628 1812720 1060321 17356131 1,581,978 2,147,152 2508982 2185254
WT148 WA 148 Special Contract Transportation 4,849,386 3,845,044 3,193,504 3,447,266 3050496 3480078 2,884,367 3232475 3,263,908 3,676,887 3595183  4,265913
Total WA 36226558 29,571,216 26441250 18260155 12233947 10562089 8,071,182 8555858 10,138549 17,796,144 27,511,859 37,050,213
From Avista's Response to Data Request 10-6.
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Revenue Run

WR101
WC101
wi101

WT101
WR111
wC111l
wil1l

WT111
WR121
wc121
wi121

WT121
WT131
WT146
WT148

Unbilled
WR101
wC101
wi101
WT101
WR111
wC11l
wil1l
WT111
WR121
wci21

State Schedule Class
WA 101 Residential
WA 101 Commercial
WA 101 Industrial
WA 101 Total
WA 111 Residential
WA 111 Commercial
WA 111 Industrial
WA 111/112 Total
WA 121 Residential
WA 121 Commercial
WA 121 Industrial
WA 121/122 Total
WA 131/132 Interruptible
WA 146 Transportation
WA 147/148 Special Contract Transportation
Total WA
WA 101 Residential
WA 101 Commercial
WA 101 Industrial
WA 101 Total
WA 111 Residential
WA 111 Commercial
WA 111 Industrial
WA 111 Total
WA 121 Residential
WA 121 Commercial
WA 121 Industrial
WA 121 Total
WA 131 Interruptible
WA 146 Transportation
WA 148 Special Contract Transportation
Total WA

101 Total

111 Total

121 Total

1148 Special Contract Transportation
Total WA

101 Residential

WA 101 Commercial

WA 101 Industrial

WA 101 Total

WA 111 Residential

WA 111 Commercial

WA 111 Industrial

WA 111 Total

WA 121 Residential

WA 121 Commercial

WA 121 Industrial

WA 121 Total

WA 131 Interruptible

WA 146 Transportation

WA 148 Special Contract Transportation
Total WA

‘Weather Normalized Sales Volumes
101 Residential

WA 101 Commercial

WA 101 Industrial

WA 101 Total

WA 111 Residential

WA 111 Commercial

WA 111 Industrial

WA 111 Total

WA 121 Residential

WA 121 Commercial

WA 121 Industrial

WA 121 Total

WA 131 Interruptible

WA 146 Transportation

WA 148 Special Contract Transportation
Total WA

From Avista's Response to Data Request 10-6.

Jan-07

17,512,280
3,720,368
47,081
21,292,599
815,164
6,772,412
275,434
7,929,745

756,366
64,631
820,997
75,087
2,465,600
4,205,863
36,789,891

523814
127,461
819
652,004
227,421
342,869
29,818
600,108

(1832)
78,775
10,091
87,034

(13,197)
590,642
1,916,681

21,944,693
8,529,853
908,031
75,087
2,452,403
4,796,505
38,706,572

(951,336)
(205,175)
(2.686)
(1,159,196)

(332,010)
(332,010)

(1,491,206)

17,084,758
3,642,654
45,214
20,785,497
1,042,585
6,783,271
305,252
8,197,843
(1832)
835,141
74,722
908,031
75,087
2,452,403
4,796,505
37,215,366

Exhibit J-1 Weather Normalized Usage

Feb-07

17,427,394
3,740,106
53,767
21,234,566
738,587
6,768,011
334,729
7,910,206

825,466

37,695,491

(3.587,125)
(682,349)
(11,446)
(4,280,920)
(166,760)
(972,735)
(65,703)
(1,205,198)

(121,219)
(41,438)
(162,657)

16,953,646
6,705,008
733,309
84,056
2,913,841
4,668,915
32,058,77¢

669,845
145,921

2,151
817,916

238,411
238,411

1,056,327

14,510,114
3,203,678
44,472
17,771,562
571,827
6,033,687
269,026
6,943,419

704,247
29,062
733,309
84,056
2,913,841
4,668,915
33,115,102

Mar-07

12,071,017
2,360,219
31,449
14,472,322
659,822
4,995,645
228,595
5,921,062

598,570
69,416
667,986
76,611
2,190,055
3,612,133
26,940,169

(2.157,310)
(578,631)
(8537)
(2,744,478)
(92,210)
(908,656)
(10,893)
(1,011,759)

(46,919)
(12,698)
(59,617)

(435,597)
(585,935)
(4,837,386)

11,727,844
4,909,303
608,369
76,611
1,754,458
3,026,198
22,102,782

1,364,908
294,929
4,115
1,663,952

484,504
484,504

2,148,456

11,278,615
2,076,517
27,027
13,391,796
567,612
4,571,493
217,702
5,393,807

551,651
56,718
608,369
76,611
1,754,458
3,026,198
24,251,239

Page 2 of 3

Apr-07

8,417,549
1,283,323
16,968
9,724,124
465,364
3,667,541
177,615
4,326,012

498,073
69,081
567,154
63,911
2,079,563
3,719,339
20,480,103

(1,493,717)
(410,450)
(7,224)
(1911,391)
(10,287)
(618,209)
(37.875)
(666,371)

(26,295)
2,859
(23,436)

(205,211)
(342,868)
(3.149,277)

7,812,733
3,659,641
543,718
63,911
1,874,352
3,376,471
17,330,826

(309,893)
(52,333)
(760)
(362,986)

(100,214)
(100,214)

(463,201)

6,613,939

3,569,427

471,778
71,940
543,718
63,911
1,874,352
3,376,471
16,867,625

May-07

5,379,946
721,858
8,235
6,113,562
361,399
2,489,445
120,617
2,986,351

432,902
76,607
509,509
50,186
2,009,516
3,429,296
15,098,420

(1,713,504)
(286,694)
(2.121)
(2,002,319)
(120,868)
(691,004)
(18,952)
(830,824)

(63,798)
8,603
(55,195)

(199,032)
173,323
(2.914,047)

4,111,243
2,155,527
454,314
50,186
1,810,484
3,602,619
12,184,373

913,643
250,853
250,853

1,164,496

4,446,222

2,406,380

369,104
85,210
454,314
50,186
1,810,484
3,602,619
13,348,869

Jun-07

3,288,855
372,147
2,797
3,664,833
216,666
1,640,849
129,049
1,997,606

377,981
89,869
467,850
44,662
1,733,716
2,956,627
10,865,294

(858,912)
(99.369)
(1,220)
(959,501)
(34.122)
(60,648)
855

(93,915)

(46,399)
(302)
(46,701)

(81.622)
15,384
(1,166,355)

2,705,332
1,903,691
421,149
44,662
1,652,094
2,972,011
9,698,939

148,842
25274
378
174,494

47,835
47,835

222,328

2,578,785

1,951,526

331,582
89,567
421,149
44,662
1,652,094
2,972,011
9,921,267

Jul-07

2,203,231
257,735
1,322
2,462,636
126,796
1,159,288
83,401
1,375,634

329,925
91,337
421,262
32,191
1,682,838
3,000,689
8,975,250

(345,228)
(55,620)
(699)
(401,547)
(12,384)
(2:823)
(3.178)
(18,385)

(130)
1,362
1232

59,434
285,009
(74,257)

2,061,089
1,357,249
422,494
32,191
1,742,272
3,285,698
8,900,993

1,858,003
202,115
623
2,061,089
114,412
1,156,465
80,223
1,357,249

329,795
92,609
422,494
32,101
1,742,272
3,285,698
8,900,993

Aug-07

1,808,092
200,809
1,130
2,010,203
107,750
964,099
75,603
1,148,652

276,899
93,832
370,731
22511
1,392,151
3,080,932
8,025,180

349,115
47117
444
396,676
(9.268)
(1.939)
26,637
15,430
12,054
11,748
23,802
140,741
(69,444)
507,205

2,406,879
1,164,082
394,533
22511
1,532,892
3,011,488
8,532,385

2,157,207
247,926

102,240
1,164,082

288,953
105,580
394,533
22511
1,532,892
3,011,488
8,532,385

Sep-07

2,079,148
252,083
1,461
2,332,936
114,336
1,168,908
102,895
1,387,387

340,479
101,922
442,401
25,947
1,599,685
3,787,994
9,576,350

441,882
65,956
563
508,401
65,028
676,799
(22,186)
719,641
(59,075)
(44,395)
(103,470)

458,868
240,545
1,823,985

2,841,337
2,107,028
338,931
25,947
2,058,553
4,028,539
11,400,33%

2,521,030

2,107,028

281,404
57,527
338,931
25,947
2,058,553
4,028,539
11,400,335

Oct-07

3,982,835
495,802
4,889
4,484,817
184,613
1,972,973
120,240
2,283,758

371,913
78,810
450,723
31,352
1,834,446
3,333,615
12,418,711

2,634,999
521,726
7,384
3,164,109
205,936
999,041
58,257
1,263,234

167,101
30,443
197,544

402,390
262,544
5,289,821

7,648,926
3,546,992
648,267
31,352
2,236,836
3,596,159
17,708,532

11,553
1,952

13,534
3,627

3,627

17,161

6,629,387
1,019,480
12,301
7,662,460
390,549
2,975,641
178,497
3,550,619

539,014
109,253
648,267
31,352
2,236,836
3,596,159
17,725,693

Nov-07

8,118,585
1,258,630
16,044
9,398,517
361,557
3,477,724
211,833
4,078,897
476,314
109,891
586,205
56,927
2,238,461
3,988,466
20,347,473

4,145,562
1,094,218
15,107
5,254,887
20,492
1,413,790
4,038
1,438,320

88,489
18,885
107,374
113,842
102,376
7,016,799

14,653,404
5,517,217
693,579
56,927
2,352,303
4,090,842
27,364,272

34,889
5,880

40,853
11,044

11,044

51,897

12,299,036
2,358,728
31,235
14,694,257
382,049
4,902,558
215871
5,528,261

564,803
128,776
693,579
56,927
2,352,303
4,090,842
27,416,169

Dec-07

15,323,927
3,018,080
39,205
18,392,852
622,068
6,046,200
267,098
6,988,474

651,598
80,201
731,799
80,019
2,431,320
4,267,030
32,891,494

1,252,506
339,713
4,973
1,597,192
150,127
187,733
34,113
371,973
57,391
1,385
58,776

(113,990)
225,834
2,139,785

19,990,044
7,360,447
790,575
80,019
2,317,330
4,492,864
35,031,279

549,017
119,431

1,648
670,096

192,759

192,759

862,854

17,125,450
3,477,224
45,826
20,660,140
772,195
6,426,692
301,211
7,553,206

708,989
81,586
790,575
80,019
2,317,330
4,492,864
35,894,133
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Revenue Run

WR101
WC101
WI101

WT101
WR111
WC111
Wi11l

WT111
WR121
wc121
wi121

WT121
WT131
WT146
WT148

Unbilled
WR101
WC101
WI101
WT101
WR111
WC111
WiL1l
WT111
WR121
wc121
wi121
WT121
WT131
WT146
WT148

State Schedule Class
WA 101 Residential
WA 101 Commercial
WA 101 Industrial
WA 101 Total
WA 111 Residential
WA 111 Commercial
WA 111 Industrial
WA 111112 Total
WA 121 Residential
WA 121 Commercial
WA 121 Industrial
WA 121122 Total
WA 131/132 Interruptible
WA 146 Transportation
WA 147/148 Special Contract Transportation
Total WA
WA 101 Residential
WA 101 Commercial
WA 101 Industrial
WA 101 Total
WA 111 Residential
WA 111 Commercial
WA 111 Industrial
WA 111 Total
WA 121 Residential
WA 121 Commercial
WA 121 Industrial
WA 121 Total
WA 131 Interruptible
WA 146 Transportation
wA 148 Special Contract Transportation
Total WA

101 Total

111 Total

121 Total

131 Interruptible

146 Transportation

148 Special Contract Transportation

Total WA

Weather Adjustment
WA 101 Residential

WA 101 Commercial

WA 101 Industrial

WA 101 Total

WA 111 Residential

WA 111 Commercial

WA 111 Industrial

WA 111 Total

WA 121 Residential

WA 121 Commercial

WA 121 Industrial

WA 121 Total

WA 131 Interruptible

WA 146 Transportation

WA 148 Special Contract Transportation
Total WA

Weather Normalized Sales Volumes
101 Residential

WA 101 Commercial

WA 101 Industrial

WA 101 Total

WA 111 Residential

WA 111 Commercial

WA 111 Industrial

WA 111 Total

WA 121 Residential

WA 121 Commercial

WA 121 Industrial

WA 121 Total

WA 131 Interruptible

WA 146 Transportation

WA 148 Special Contract Transportation
Total WA

From Avista's Response to Data Request 10-6.

Jan-08

17,010,047
3,684,010
47,663
20,755,627
719,132
6,767,383
357,019
7,912,407

713,660
65,394
779,054
73,637
2,625,069
4,458,368
36,604,162

1,251,181
227,439
1,480
1,480,100
(26.914)
571,033
74,577
618,696

(20.402)
(73.354)
(93,756)

(271,493)
(517,073)
1,216,474

22,235,727
8,531,103
685,298
73,637
2,353,576
3,941,295
37,820,636

(969,946)
(210,192)
(2.873)
(1,183,010)

(341,353)
(341,353)

(1524,363)

17,291,282
3,701,257
46,270
21,052,717
692,218
6,997,063
431,596
8,189,750

693,258
(7.960)
685,298
73,637
2,353,576
3,941,295
36,206,273

Exhibit J-1 Weather Normalized Usage

Feb-08

18,552,818
3,902,556
44,777
22,514,347
820,263
7,251,023
366,607
8,511,695

812,337
7,939
820,276
93,723
2,882,932
5,241,334
40,064,307

(3,261,868)
(756,925)
(11,909)
(4,030,702)
(123,300)
(1,355,351)
(79,635)
(1,558,286

(122,150)
(39,723)
(161,873)

(73112)
184,058
(5.639,915)

18,483,645
6,953,409
658,403
93,723
2,809,820
5,425,392
34,424,392

(91,868)
(19,886)
(266)
(112,021)

(@2.470)
(@2470)

(144,491)

15,199,082
3,125,745
32,602
18,371,624
696,963
5,863,202
286,972
6,920,939

690,187
(31,784)
658,403
93,723
2,809,820
5,425,392
34,279,901

Mar-08

12,413,960
2,405,279
30,025
14,859,076
553,232
5,043,841
220,596
5,875,074

636,820
68,296
705,116
74,260
2,329,796
4,084,683
27,928,005

105,076
(111,505)
65

(13,563)
160,134

64,599
41,438
106,037

(260,851)
(481,260)
(491,004)

14,853,012
6,035,208
811,153
74,260
2,059,945
3,603,423
27,437,001

(1,181,246)
(255,879)
(3.418)
(1,440,543)

(416,632)
(416,632)

(1,857,174)

11,337,791
2,037,895
26,972
13,412,469
561,322
4,792,816
207,033
5,618,576

701,419
109,734
811,153
74,260
2,059,945
3,603,423
25,579,827

Page 3 of 3

Apr-08

11,538,463
2,060,003
22,623
13,629,159
529,326
5,111,153
216,411
5,881,556
155,321
72,790
228,111
67,610
2,328,185
4,051,579
26,186,200

(2:270,711)
(526,966)
(8.524)
(2.806,201)
(93,445)
(711,318)
(34,196)
(838,959)

(333,614)
(7,.852)
(341,466)

2,860,152
(3.330,965)
(4,457,439)

10,822,958
5,042,597

(1472,624)
(248,948)
(3.354)
(1,724,926)

(474,321)
(474,321)

(2.199,248)

7,795,128
1,284,089
10,745
9,098,032
435,881
3,925,514
182,215
4,568,276

(178,293)

19,529,513

May-08

7,519,334
1,178,010
11,946
8,714,627
372,507
3,195,448
170,152
3,784,022

449,336
72174
521,510
56,425
2,194,716
4,096,532
19,367,832

(3,282,252)
(639,685)
(6.975)
(3.928,912)
(141,770)
(1,503,702)
(52.365)
(1,697,837)

69,607
(12,554)
57,053

(3,029,520)
2,846,375
(5.752,841)

4,785,715
2,086,185
578,563
56,425
(834,804)
6,942,907
13,614,991

747,492
126,363

1,704
875,560

239,235
239,235

1,114,795

4,984,574

2,325,420

518,943
59,620
578,563
56,425
(834,804)
6,942,907
14,729,786

Jun-08

3,769,309
457,899
4,170
4,232,714
207,635
1,796,318
121,334
2,145,901

389,018
67,688
456,706
39,006
1,722,294
3,253,015
11,849,636

(618,960)
(161,596)
(1817)
(782,373)
(20,539)

43,014
9,222
52,236

(343,459)
(194,227)
(1,447,360)

3,450,341
1,966,364
508,942
39,006
1,378,835
3,058,788
10,402,276

(314,879)
(53,497)
(711)
(369,087)

(100,265)
(100,265)

(469,352)

2,835,470

1,866,099

432,032
76,910
508,942
39,006
1,378,835
3,058,788
9,932,924

Jul-08

2,480,176
281,057
2,009
2,763,613
149,371
1,224,663
108,354
1,491,595

314,417
132,533
446,950
31,997
1,840,480
3,163,858
9,738,493

(512,025)
(73,046)
(992)
(586,063)
(21,547)
(221,365)
(1,151)
(244,063)

(21,557)
37,982
16,425
41,077

305,480

(467,144)

2,177,550
1,247,532
463,375
31,997
1,881,557
3,469,338
9,271,349

1,968,151

1,247,532

292,860
170,515
463,375
31,997
1,881,557
3,469,338
9,271,349

Aug-08

1,998,290
223,664
1,090
2,223,233
100,796
1,063,186
117,011
1,282,440

283,133
59,956
343,089
22,754
1,602,949
3,088,562
8,563,027

96,969
8,908

(182)
105,695

(8.029)
102,661
25,305
120,027

33,624
(28,090)
5,534

143,963
25,733
400,952

2,328,928
1,402,467
348,623
22,754
1,746,912
3,114,295
8,963,97¢

2,095,259
232,572
908
2,328,928
92,767
1,165,847
142,406
1,402,467

316,757
31,866
348,623
22,754
1,746,912
3,114,295
8,963,979

Sep-08

2,245,817
240,745
1,149
2,487,966
120,432
1,222,152
145,466
1,489,965

300,961
83,008
383,969
26,857
1,889,824
3,489,833
9,768,414

295,202
24,899
179
320,280
20,278
177,597
28,126
226,001

28,445
20,652
49,097

607,504
568,539
1,771,421

2,808,246
1,715,966
433,066
26,857
2,497,328
4,058,372
11,539,835

2,541,019

1,715,966

329,406
103,660
433,066
26,857
2,497,328
4,058,372
11,539,835

Oct-08

3,488,339
440,981
3,247
3,933,329
169,459
1,779,394
149,877
2,114,322

300,515
137,487
438,002
31,848
1,657,180
3,290,911
11,465,592

2,852,640
394,331
3,241
3,250,212
130,116
1,397,977
85,270
1,613,363
0

164,034
117,273
281,307

0

328,471

408,493
5,881,846

7,183,541
3,727,685
719,309
31,848
1,985,651
3,699,404
17,347,438

293,227
49,433
666
343,325

92,603

92,603

435,927

6,634,206
884,745

3,820,288

464,549
254,760
719,309
31,848
1,985,651
3,699,404
17,783,365

Nov-08

7,441,122
1,144,732
12,606
8,603,159
340,250
3,184,649
215,565
3,767,239
446,295
116,591
562,886
47,455
2,307,873
3,683,398
18,972,010

2,902,944
571,266
8,722
3,482,932
119,941
866,498
19,630
1,006,069
0

53,972
-64,083
10,111

0

71,816
1,050,261
5,600,967

12,086,091
4,773,308
552,775
47,455
2,379,689
4,733,659
24,572,977

1,320,571

415,705

415,705

1,960,639

11,664,637
1,937,380
24,310
13,631,025
460,191
4,466,852
235,195
5,189,013

500,267
52,508
552,775
47,455
2,379,689
4,733,659
26,533,616

Dec-08

12,819,105
2,483,854
32,817
15,345,278
494,106
5,136,487
288,856
5,964,525

522,604
87,842
610,446
61,119
1,898,178
3,724,754
27,604,300

6,815,529
1,523,295
22,334
8,361,158
-305,932
2,326,652
94,106
2,114,826
0

113,819
-22,562
91,257

0

317,442

374,533
11,259,216

23,706,436
8,079,351
701,703
61,119
2,215,620
4,099,287
38,863,51€

(2.124,474)
(457,112)
(6.009)
(2.587,596)

(739,930)

(739,930)

(3.327,526)

17,510,160
3,650,037
49,142
21,118,840
188,174
6,723,209
382,962
7,339,421

636,423
65,280
701,703
61,119
2,215,620
4,099,287
35,535,990
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Exhibit J-2 Weather Normalization Margin Impact

Schedule Month 2006 2007 2008
Billed Usage 112,983,336 115,583,967 120,062,128
Net Unbilled Usage 418,424 (726,797) 4,860,062
Billed Customers 1,636,851 1,673,784 1,702,600
Basic Charge $ 526 $ 526 $ 5.26
Margin Rate/Therm 0.19822 0.19822 0.21748
101 Recorded Margin Revenue $ 31,089,858 $ 31,572,651 $ 36,128,983
Weather Adjustment Usage 6,036,027 2,772,306 (4,653,364)
Incremental Margin $ 1,196,461 $ 549,527 $ (1,012,014)
101 Weather Adjusted Margin Revenue $ 32,286,319 $ 32,122,178 $ 35,116,969
Adjusted to Exclude Revenue Related Exp
Billed Usage 46,995,907 48,333,784 50,220,741
Block 1 4,552,860 4,879,920 5,011,152
Block 2 12,621,162 13,390,005 13,909,269
Block 3 29,821,887 30,063,859 31,300,320
Net Unbilled Usage (463,609) 582,254 1,340,434
Billed Customers 26,476 26,910 27,095
Minimum Charge $ 4519 $ 4519 $ 49.05
Margin Rate/Therm
1st Block 0.22595 0.22595 0.24524
2nd Block 0.16172 0.16172 0.17675
3rd Block 0.09904 0.09904 0.11314
111/112 Recorded Margin Revenue $ 6,145,189 $ 6,416,686 $ 7,480,394
Weather Adjustment Usage 1,715,357 796,807 (1,357,429)
Incremental Margin $ 169,889 $ 78,916 $ (153,580)
111/112 Weather Adjusted Margin Revenue $ 6,315,078 $ 6,495,601 $ 7,326,814
Note: Applied tail block rate to unbilled and weather adjustment usage
Billed Usage 7,890,572 6,932,583 6,296,115
Block 1 191,000 188,459 182,991
Block 2 191,000 186,375 180,960
Block 3 3,298,050 3,056,283 2,879,616
Block 4 2,657,986 2,250,918 2,054,370
Block 5 1,552,535 1,250,548 998,179
Net Unbilled Usage (265,306) 24,686 51,740
Billed Customers 382 378 381
Minimum Charge $ 106.41 $ 106.41 $ 116.05
Margin Rate/Therm
1st Block 0.21282 0.21282 0.23209
2nd Block 0.16452 0.16452 0.17955
3rd Block 0.10184 0.10184 0.11540
4th Block 0.06211 0.06211 0.07511
5th Block 0.05126 0.05126 0.06409
121/122 Recorded Margin Revenue $ 639,016 $ 587,310 $ 630,605
Weather Adjustment Usage - - -
Incremental Margin $ - $ - $ -
121/122 Weather Adjusted Margin Revenue $ 639,016 $ 587,310 $ 630,605

Note: Applied tail block rate to unbilled and weather adjustment usage
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Exhibit J-2 Weather Normalization Margin Impact

Schedule Month 2006 2007 2008
Billed Usage 644,022 643,460 626,691
Block 1 120,000 120,000 120,000
Block 2 179,316 177,511 177,754
Block 3 210,848 209,152 202,163
Block 4 133,858 136,797 126,774
Net Unbilled Usage - - -
Billed Customers 12 12 12
Minimum Charge $ - $ - $ -
Margin Rate/Therm
1st Block 0.10871 0.10871 0.12227
2nd Block 0.06974 0.06974 0.08273
3rd Block 0.06017 0.06017 0.07302
4th Block 0.05702 0.05702 0.06982
131/132 Recorded Margin Revenue $ 45870 $ 45810 $ 52,991
Weather Adjustment Usage - - -
Incremental Margin $ - $ - $ -
131/132 Weather Adjusted Margin Revenue 45,870 45,810 52,991
Billed Usage 23,483,563 24,592,790 25,279,476
Net Unbilled Usage 195,320 105,028 382,990
Billed Customers 316 345 382
Basic Charge $ 200.00 $ 200.00 $ 200.00
Exclude Demand Cost/Therm 0.00056 0.00056 0.00056
Exclude Amort Prior Gas Cost/Therm 0.00190 0.00157 0.00008
Non-Margin Revenue $ 58,132 $ 52,648 $ 16,424
Billed Revenue $ 1,659,686 $ 1,833,959 $ 1,902,507
Unbilled Revenue $ (21,929) $ (68,004) $ 36,678
Revenue Related Expense Factor 0.956533 0.956533 0.956922
146 Recorded Margin Revenue $ 1,510,964 $ 1,638,835 $ 1,839,932
Weather Adjustment Usage - - -
Incremental Margin $ - $ - $ -
146 Weather Adjusted Margin Revenue 1,510,964 1,638,835 1,839,932
All 148 Revenue is Margin Revenue
Schedule 147 Spec Contract $ 53,960 $ 46,940 $ 45,643
Schedule 148 Spec Contract $ 1,039,822 $ 1,067,985 $ 1,107,075
Unbilled Schedule 148 Revenue $ (57,926) $ (8,962) $ 16,520
148 Recorded Margin Revenue $ 990,831 $ 1,057,890 $ 1,118,870
Page 2 of 4
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Exhibit J-2 Weather Normalization Margin Impact

Schedule 111/112 Block Analysis
Test Block Max
2006 2007 2008
5295200 5382000 5382000
21180800 21528000 21528000

Schedule 121/122 Block Analysis
Test Block Max

2006 2007 2008 2006 Max Adj Calc
191000 189000 189000 0
191000 189000 189000 0

3438000 3402000 3402000 (139,950)
5730000 5670000 5670000 (3,072,014)

Page 3 of 4
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Schedule 131/132 Block Analysis

Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec

Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec

Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec

Exhibit J-2 Weather Normalization Margin Impact

2006 1st Block 2nd Block 3rd Block 4th Block
79033 10000 15000 25000 29033
73746 10000 15000 25000 23746
75280 10000 15000 25000 25280
67227 10000 15000 25000 17227
56865 10000 15000 25000 6865
40563 10000 15000 15563
31401 10000 15000 6401
24316 10000 14316
26942 10000 15000 1942
36942 10000 15000 11942
50798 10000 15000 25000 798
80909 10000 15000 25000 30909

644022 120000 179316 210848 133858

2007 1st Block 2nd Block 3rd Block 4th Block
75087 10000 15000 25000 25087
84056 10000 15000 25000 34056
76611 10000 15000 25000 26611
63911 10000 15000 25000 13911
50186 10000 15000 25000 186
44662 10000 15000 19662
32191 10000 15000 7191
22511 10000 12511
25947 10000 15000 947
31352 10000 15000 6352
56927 10000 15000 25000 6927
80019 10000 15000 25000 30019

643460 120000 177511 209152 136797

2008 1st Block 2nd Block 3rd Block 4th Block
73637 10000 15000 25000 23637
93723 10000 15000 25000 43723
74260 10000 15000 25000 24260
67610 10000 15000 25000 17610
56425 10000 15000 25000 6425
39006 10000 15000 14006
31997 10000 15000 6997
22754 10000 12754
26857 10000 15000 1857
31848 10000 15000 6848
47455 10000 15000 22455
61119 10000 15000 25000 11119

626691 120000 177754 202163 126774
Page 4 of 4
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Exhibit J-3 Change in Number of Customers

From Revenue Runs

Table J3-C Quantity of Customers
Schedule 2004 2005 2006 2007 2008
101 129,659 132,870 136,404 139,482 141,883

111 2,272 2,202 2,206 2,243 2,258
121 38 35 32 32 32
131 1 1 1 1 1
146 24 25 26 29 32
147 3 3 3 2 2
148 6 5 5 5 6

Total 132,004 135,142 138,678 141,793 144,214

Table J3-A Change in # of Customers
Schedule 2004 2005 2006 2007 2008

101 2.5% 2.5% 2.7% 2.3% 1.7%
111 -4.0% -3.1% 0.2% 1.6% 0.7%
121 13.0% -9.3% -86% -1.0% 0.8%
131 -33.3% -25.0% 0.0% 0.0% 0.0%
146 -3.3% 3.4% 5.3% 9.2% 10.7%
147 25.0% 13.3% 0.0% -14.7% -13.8%
148 16.7% -12.9% -1.6% 0.0% 13.3%
Page 1 of 1
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Change in delivered average monthly price per therm by rate schedule 2006 - 2008
Detailed incremental chronological listing (including Docket #) and price per therm impact of all rate adjustments
Cumulative Impact

Exhibit J-4 Gas Rate Summary

Date of Adjustment For Adjustment For Adjustment For ~ Adjustment For Adjustment For Total
Change Basic Chg USAGE Base Rates Sch 150 Sch 155 Subtotal Sch 156 Sch 159 Sch 191 As Billed
Schedule 101
11/01/08 $ 5.50 All 1.12076 5th -0.00839 7th -0.04653 9th 1.06584  0.04967 14th 0.00593  2nd 0.02603  7th  $1.14747
01/01/08 $ 5.50 All 1.12076 5th -0.00839 7th -0.00300 8th 1.10937 0.00 13th 0.00257 Original 0.02603 7th  $1.13797
11/01/07 $ 550 All 0.89117 4th  -0.00839 7th -0.00300 8th 0.87978  0.20991 12th 0.00257 Original ~ 0.02445 6th  $1.11671
11/01/06 $ 5.50 All 0.89117 4th 0 6th 0.06455 7th 0.95572 0.20991 12th 0.02445 6th  $1.19008
01/01/06 $ 5.50 All 0.89117 3rd 0 6th 0.02584 6th 0.91701  0.23163 10th 0.01062  5th  $1.15926
Date of Adjustment For Adjustment For Adjustment For  Adjustment For Total
Change USAGE Base Rates Sch 150 Sch 155 Subtotal Sch 156 Sch 191 As Billed
Schedule 111
11/01/08 Min Chg = $135.07 5th 7th oth  $135.07 14th 7th $135.07
+ Therms used times $0.47163 -0.00836 -$0.04417 0.41910  $0.04964 0.02278 $0.49152
200 1.14698 -0.00836 -$0.04417 1.09445  $0.04964 0.02278 $1.16687
201-1000 1.07541 -0.00836 -$0.04417 1.02288  $0.04964 0.02278 $1.09530
1001+ 1.00893 -0.00836 -$0.04417 0.95640  $0.04964 0.02278 $1.02882
01/01/08 Min Chg = $135.07 5th 7th sth  $135.07 13th 7th $135.07
$0.47163 -0.00836 $0.00000 0.46327 0 0.02278 $0.48605
200 1.14698 -0.00836 $0.00000 1.13862 0 0.02278 $1.16140
201-1000 1.07541 -0.00836 $0.00000 1.06705 0 0.02278 $1.08983
1001+ 1.00893 -0.00836 $0.00000 1.00057 0 0.02278 $1.02335
11/01/07 Min Chg = $131.13 4th 7th sth  $131.13 12th 6th $131.13
$0.26186 -0.00836 $0.00000 0.25350  0.20977 0.02141 $0.48468
200 0.91751 -0.00836 $0.00000 0.90915  0.20977 0.02141 $1.14033
201-1000 0.85036 -0.00836 $0.00000 0.84200 0.20977 0.02141 $1.07318
1001+ 0.78483 -0.00836 $0.00000 0.77647  0.20977 0.02141 $1.00765
11/01/06 Min Chg = $131.13 4h  $ - 6th 7th  $131.13 12th 6th $131.13
$0.26186 $ - $0.06451 0.32637  0.20977 0.02141 $0.55755
200 0.91751 $ - $0.06451 0.98202  0.20977 0.02141 $1.21320
201-1000 0.85036 $ - $0.06451 0.91487 0.20977 0.02141 $1.14605
1001+ 0.78483 $ - $0.06451 0.84934  0.20977 0.02141 $1.08052
01/01/06 Min Chg = $131.13 3d $ - 6th 6th  $131.13 10th 5th $131.13
$0.26186 $ - $0.02667 0.28853  0.23148 0.00916 $0.52917
200 0.91751 $ - $0.02667 0.94418  0.23148 0.00916 $1.18482
201-1000 0.85036 $ - $0.02667 0.87703 0.23148 0.00916 $1.11767
1001+ 0.78483 $ - $0.02667 0.81150  0.23148 0.00916 $1.05214
Date of Adjustment For Adjustment For Adjustment For ~ Adjustment For Total
Change USAGE Base Rates Sch 150 Sch 155 Subtotal Sch 156 Sch 191 As Billed
Schedule 121
01/01/08 Min Chg = $329.43 5th 7th 9th  329.43 14th 7th $329.43
+ # Therms used times $0.45812 -0.00806 -0.03005 0.42001 0.0496 0.02124 $0.49085
1st 500 1.11698 -0.00806 -0.03005 1.07887 0.0496 0.02124 $1.14971
501-1000 1.06208 -0.00806 -0.03005 1.02397 0.0496 0.02124 $1.09481
1001-10,000 0.99504 -0.00806 -0.03005 0.95693 0.0496 0.02124 $1.02777
10,001-25,000 0.95293 -0.00806 -0.03005 0.91482 0.0496 0.02124 $0.98566
over 25,000 0.94142 -0.00806 -0.03005 0.90331 0.0496 0.02124 $0.97415
01/01/08 $329.43 5th 7th 8th  329.43 13th 7th $329.43
+ # Therms used times $0.45812 -0.00806 0.01087 0.46093 0 0.02124 $0.48217
1st 500 1.11698 -0.00806 0.01087 1.11979 0 0.02124 $1.14103
501-1000 1.06208 -0.00806 0.01087 1.06489 0 0.02124 $1.08613
1001-10,000 0.99504 -0.00806 0.01087 0.99785 0 0.02124 $1.01909
10,001-25,000 0.95293 -0.00806 0.01087 0.95574 0 0.02124 $0.97698
over 25,000 0.94142 -0.00806 0.01087 0.94423 (] 0.02124 $0.96547
11/01/07 $319.59 4th 7th 8th  319.59 12th 6th $319.59
+ # Therms used times $0.24854 -0.00806 0.01087 0.25135 0.20958 0.01998 $0.48091
1st 500 0.88772 -0.00806 0.01087 0.89053  0.20958 0.01998 $1.12009
501-1000 0.83722 -0.00806 0.01087 0.84003 0.20958 0.01998 $1.06959
1001-10,000 0.77169 -0.00806 0.01087 0.77450  0.20958 0.01998 $1.00406
10,001-25,000 0.73016 -0.00806 0.01087 0.73297 0.20958 0.01998 $0.96253
over 25,000 0.71881 -0.00806 0.01087 0.72162  0.20958 0.01998 $0.95118
11/01/06 $319.59 4th 6th 7th  319.59 12th 6th $319.59
+ # Therms used times $0.24854 0 0.06621 0.31475 0.20958 0.01998 $0.54431
1st 500 0.88772 0 0.06621 0.95393  0.20958 0.01998 $1.18349
501-1000 0.83722 0 0.06621 0.90343 0.20958 0.01998 $1.13299
1001-10,000 0.77169 0 0.06621 0.83790  0.20958 0.01998 $1.06746
10,001-25,000 0.73016 0 0.06621 0.79637 0.20958 0.01998 $1.02593
over 25,000 0.71881 0 0.06621 0.78502  0.20958 0.01998 $1.01458
01/01/06 $319.59 3rd 6th 6th  319.59 10th 5th $319.59
+ # Therms used times $0.24854 0 0.02615 0.27469 0.23121 0.00848 $0.51438
1st 500 0.88772 0 0.02615 091387  0.23121 0.00848 $1.15356
501-1000 0.83722 0 0.02615 0.86337 0.23121 0.00848 $1.10306
1001-10,000 0.77169 0 0.02615 0.79784  0.23121 0.00848 $1.03753
10,001-25,000 0.73016 0 0.02615 0.75631 0.23121 0.00848 $0.99600
over 25,000 0.71881 0 0.02615 0.74496  0.23121 0.00848 $0.98465
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Filing Description

PGA & Decoupling
GRC

PGA & Decoupling
PGA+DSM

GRC

PGA

GRC

PGA

PGA+DSM

GRC

PGA

GRC

PGA

PGA+DSM

GRC

Docket #

UG-081672 & UG-081601
UG-070805
UG-071864 & UG-071863
UG-061531 & UG-061529
UG-050483

UG-081672

UG-070805

UG-071864

UG-061531 & UG-061529

UG-050483

UG-081672

UG-070805

UG-071864

UG-061531 & UG-061529

UG-050483
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Exhibit J-4 Gas Rate Summary

Date of Adjustment For Adjustment For Adjustment For ~ Adjustment For Total
Change USAGE Base Rates Sch 150 Sch 155 Subtotal Sch 156 Sch 191 As Billed
Schedule 131
11/01/08 Minimum $36,177.50 3rd 7th 9th 36177.50 14th 7th $ 36,178
1st 10,000 0.98327 -0.00818 -0.02923 0.94586 0.05013 0.02053 $1.01652
10,001-25,000 0.94195 -0.00818 -0.02923 0.90454 0.05013 0.02053 $0.97520
25,001-50,000 0.93181 -0.00818 -0.02923 0.89440 0.05013 0.02053 $0.96506
over 50,000 0.92846 -0.00818 -0.02923 0.89105 0.05013 0.02053 $0.96171
01/01/08 Minimum $36,177.50 3rd 7th 8th 36177.50 13th 7th $ 36,178
1st 10,000 0.98327 -0.00818 0.00664 0.98173 0 0.02053 $1.00226
10,001-25,000 0.94195 -0.00818 0.00664 0.94041 0 0.02053 $0.96094
25,001-50,000 0.93181 -0.00818 0.00664 0.93027 0 0.02053 $0.95080
over 50,000 0.92846 -0.00818 0.00664 0.92692 0 0.02053 $0.94745
11/01/07 Minimum $42,500.00 3rd 7th 8th  42500.00 12th 6th $ 42,500
1st 10,000 0.76056 -0.00818 0.00664 0.75902 0.20894 0.01931 $0.98727
10,001-25,000 0.71982 -0.00818 0.00664 0.71828 0.20894 0.01931 $0.94653
25,001-50,000 0.70982 -0.00818 0.00664 0.70828 0.20894 0.01931 $0.93653
over 50,000 0.70652 -0.00818 0.00664 0.70498 0.20894 0.01931 $0.93323
11/01/06 Minimum $42,500.00 3rd 0 6th 7th  42500.00 12th 6th $ 42,500
1st 10,000 0.76056 0 0.07310 0.83366 0.20894 0.01931 $1.06191
10,001-25,000 0.71982 0 0.07310 0.79292 0.20894 0.01931 $1.02117
25,001-50,000 0.70982 0 0.07310 0.78292 0.20894 0.01931 $1.01117
over 50,000 0.70652 0 0.07310 0.77962 0.20894 0.01931 $1.00787
01/01/06 Minimum $42,500.00 3rd 0 6th 6th  42500.00 10th 5th $ 42,500
1st 10,000 0.76056 0 0.02688 0.78744 0.23061 0.00819 $1.02624
10,001-25,000 0.71982 0 0.02688 0.74670 0.23061 0.00819 $0.98550
25,001-50,000 0.70982 0 0.02688 0.73670 0.23061 0.00819 $0.97550
over 50,000 0.70652 0 0.02688 0.73340 0.23061 0.00819 $0.97220
Schedule 146
11/01/08 Minimum $15,900 5th 7th 9th  15900.00 14th 7th $ 15,900
Customer Charge $200 plus
1st 20,000 0.07134 0 0.00008 0.07142 0.00000 0.0000 $0.07142
20,001-50,000 0.06352 0 0.00008 0.06360 0.00000 0.0000 $0.06360
50,001-300,000 0.05730 0 0.00008 0.05738 0.00000 0.0000 $0.05738
300,001-500,000 0.05302 0 0.00008 0.05310 0.00000 0.0000 $0.05310
over 500,000 0.03995 0 0.00008 0.04003 0.00000 0.0000 $0.04003
01/01/08 Minimum $15,900 5th 7th 8th  15900.00 13th 7th $ 15,900
Customer Charge $200 plus
1st 20,000 0.07134 0 0.00008 0.07142 0.00000 0.0000 $0.07142
20,001-50,000 0.06352 0 0.00008 0.06360 0.00000 0.0000 $0.06360
50,001-300,000 0.05730 0 0.00008 0.05738 0.00000 0.0000 $0.05738
300,001-500,000 0.05302 0 0.00008 0.05310 0.00000 0.0000 $0.05310
over 500,000 0.03995 0 0.00008 0.04003 0.00000 0.0000 $0.04003
11/01/07 Minimum $14,950 4th 7th 8th  14950.00 12th 6th $ 14,950
Customer Charge $200 plus
1st 20,000 0.06716 0 0.00008 0.06724 0.00000 0.0000 $0.06724
20,001-50,000 0.05980 0 0.00008 0.05988 0.00000 0.0000 $0.05988
50,001-300,000 0.05394 0 0.00008 0.05402 0.00000 0.0000 $0.05402
300,001-500,000 0.04991 0 0.00008 0.04999 0.00000 0.0000 $0.04999
over 500,000 0.03761 0 0.00008 0.03769 0.00000 0.0000 $0.03769
11/01/06 Minimum $14,950 4th 0 6th 7th  14950.00 12th 6th $ 14,950
Customer Charge $200 plus
1st 20,000 0.06716 0 0.00187 0.06903 0.00000 0.0000 $0.06903
20,001-50,000 0.05980 0 0.00187 0.06167 0.00000 0.0000 $0.06167
50,001-300,000 0.05394 0 0.00187 0.05581 0.00000 0.0000 $0.05581
300,001-500,000 0.04991 0 0.00187 0.05178 0.00000 0.0000 $0.05178
over 500,000 0.03761 0 0.00187 0.03948 0.00000 0.0000 $0.03948
01/01/06 Minimum $14,950 3rd 0 6th 6th  14950.00 10th 5th $ 14,950
Customer Charge $200 plus
1st 20,000 0.06716 0 0.00190 0.06906 0.00000 0.0000 $0.06906
20,001-50,000 0.05980 0 0.00190 0.06170 0.00000 0.0000 $0.06170
50,001-300,000 0.05394 0 0.00190 0.05584 0.00000 0.0000 $0.05584
300,001-500,000 0.04991 0 0.00190 0.05181 0.00000 0.0000 $0.05181
over 500,000 0.03761 0 0.00190 0.03951 0.00000 0.0000 $0.03951
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Exhibit J-5 Unbilled Usage

Data Request 10, Question 18

Please provide a response to the following requests for clarification along with any
additional salient information.

18. The weather normalization calculations for UG-070805 Method Weather
Normalized Sales in worksheet Calculation includes an adjustment for unbilled.
How do we reconcile the Schedule 101 unbilled adjustment with the decoupling
report unbilled for the same period? For Example:

Decoupling Report Unbilled

Month Calculation Previous Mo Current Mo Net
Jan-07 652,094 (-11,318,911) 12,417,092 1,098,171
Feb-07 (-4,280,920) (-12,417,092) 8,476,763  (-3,940,329)
Mar-07 (-2,744,478) (-8,476,763) 6,557,935 (-1,918,828)

Avista’s Response:
The unbilled usage values from the two sources are not directly comparable.

The unbilled adjustment for Weather Normalized Sales is the unbilled usage
adjustment for all customers per the general ledger journal entries. The per books
unbilled calculation is estimated in total based on unbilled cycle day gas purchases
for sales customers and assigned to customer groups based on the following month
forecasted billed usage.

The unbilled values on the decoupling report represents only base test year
(2004) customers and is calculated from the weather normalization regression
equations (baseload use/customer/month and use/customer/ddh) utilized in the base
test year (2004) applied to the unbilled cycle day heating degree days and the
unbilled cycle day percentage of baseload for each current month (2007). The billed
usage of new customers since the base test year is excluded from the decoupling
mechanism , therefore both unbilled and weather adjustments in the mechanism
reflect only the impact from base test year customers.
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