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Executive Summary

This report for CPUC ED Work Order 33 (WOO033) presents interim findings from the impact
evaluation of the 2010-2012 California investor-owned utilities” (IOU) energy efficiency
programs, focusing on custom measures. More than 100 utility programs include custom, non-
deemed projects. This evaluation effort investigates those custom measures and offerings across
all 10U programs, addressing savings claims for the period 2010 through the second quarter of
2011. It should be noted that gross impact results are available at this time for roughly one-half
of the measurement and verification (M&V) sample covering this period.! Evaluation activities
are underway for the remainder of the program cycle (Q3 2011 through 2012).

The scope of work for the evaluation of custom measures includes an independent estimation of
gross and net savings along with findings and recommendations that can be used to improve
program and project application effectiveness.

Three main evaluation activities support the majority of this report: (1) M&V activities for
estimating gross impacts, (2) telephone survey data collection for determining NTGR estimates,
and (3) engineering desk review activities supporting the lower rigor assessment. The lower
rigor assessment is an evaluation approach used in this report to enable the assessment of a larger
proportion of the 10Us’ portfolio of programs than would otherwise be possible through a
relatively expensive stratified random sample of M&V points.2

1.1 Gross Impact Results

Evaluation gross impact results are preliminary at this time, as results are based on relatively
small sample sizes and are not weighted. For this reason the results presented here focus on
qualitative findings. This subsection begins with preliminary realization rate results based on
completed M&V projects to date.

1 The remainder of the first period M&V sample is expected to be evaluated by March 2013. All M&V sample
points in this program cycle are expected to be completed by December 2013.

2 See Chapter 5 of this report for a description of the lower rigor assessment activities.
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1.1.1 Preliminary Realization Rates by Sampling Domain

Table 1-1 below presents un-weighted realization rates for each of the five sample domains for
the evaluation *before decision’ (BD) period.3 The unweighted mean realization rate is shown for
kW, kWh and therms, along with the instances where the realization rate is higher than 125%,
lower than 0% (signifying an energy penalty) and equal to 0% (signifying no energy savings).
The total number of sample points by domain and the total number of completed M&V points
are also shown.

Table 1-1: Realization Rates by Sample Domain and Energy Metric (kWh, kW, and
therms) — Completed Sample Points — BD Period, Excluding Most Extreme Points
(Outliers)

Sample Sample Complete Percent
Domain Count Count Complete Without Extremes (RR>3 or RR<-3)
RR RR > RR =
Mean 125% 0% RR < 0%
PGE Electric
kWh* 50 30 60% 0.744 6 3 1
kw - 24 0.670 2 1 1
PGE Gas
Therms* 40 26 65% 0.766 4 0 1
SCE Electric
kWh* 50 21 42% 0.609
kw - 19 0.613 2 3
SDGE Electric
kWh* 30 6 20% 0.604 0 1
kw - 4 0.720 1 1
SDGE and SCG Gas
Therms* 30 12 40% 0.588 1 1 0

Note: Results are preliminary and un-weighted.
* Primary sample was designed and selected at this level.

This table illustrates evaluation progress on the BD period sample (roughly half of the sample -
99 points - is complete). While results for some domains are based on a relatively high

3 The before-decision (BD) period includes the program cycle period prior to dates stipulated in Decision D. 11-
07-030 and entails completed projects from 2010 through the second quarter of 2011; the after-decision (AD)
period refers to the remainder of the program cycle. The decision is located at:
http://docs.cpuc.ca.gov/published/FINAL_DECISION/139858.htm. Decision 11-07-030 allows for the ‘ex ante
review’ of selected projects, allowing additional oversight for selected projects. The two periods can differ in ex
ante approach, with implications for evaluation planning and sample design. The evaluation plan supports
separate reporting of BD and AD results if warranted, including separate reporting for all points selected for ex
ante review.
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proportion of targeted completes, such as PG&E-gas, others are too incomplete at this time to
place much confidence in the results, even directionally, such as SDG&E-electric. Furthermore,
results are not yet weighted, pending a more complete sample at a future reporting date.

1.1.2 Reasons for Differences Between Ex-Ante and Ex-Post Gross Impact
Results

The two principal reasons that ex-ante gross impacts differ from ex-post results are: (1) observed
operating conditions, and (2) baseline specification. To bring ex-ante estimates and ex-post
results into closer alignment, the IOUs must make improvements to ex-ante impact estimates in
these two areas.

Enhanced M&V by the 10Us, including increasing pre- and post-installation measurement and
verification,4 is one potential activity that would likely reduce discrepancies involving operating
conditions. Given the continued pattern of gross realization rate results falling below unity, the
I0Us are also encouraged to use a more conservative set of assumptions for pre-retrofit and post-
retrofit operating conditions, where full M&V is not warranted, in order to bring ex-ante claims
into better alignment with evaluation-based results.

A more concerted 10U effort is needed to conform to baseline specification practices outlined in
Decision 11-07-030, and to provide related documentation of project cost parameters that mirror
the baseline condition.> Recommendations to improve these baseline specification practices
were extensive in previous program evaluations, including the 2006-2008 CPUC EM&V
evaluations for custom programs. Calculation methods applied by the 10Us were also found to
be an area in need of improvement in 18 percent of the cases examined in the lower rigor
assessments.

Other reasons for differences were observed infrequently, but include the following: incorrect
equipment specifications, ineligible equipment, and incorrect measure counts.

1.1.3 Effect of Individual Project Results

It is important to note that a small number of projects can have a big influence on the resulting
gross impact realization rate result. Even on this preliminary basis, the large influence of a small
number of projects is evident. This can be due either to the size of a particular sample pointé or

4 While balancing the total expenditures on in-program M&YV within the overall program cost effectiveness goals
and constraints.

5 It is acknowledged that at the time the projects being evaluated were moving through the programs, the 10Us
had not yet embraced the coming baseline policy change in Decision D. 11-07-030 that occurred in summer
2011.

6 This is a possible concern once impact results have been properly weighted. However, since this was not an
objective of this interim report, it is not a factor at this time.
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due to relatively high, low, or even negative realization rates. We have seen this influence
already in the PG&E-gas domain, where the resulting realization rate is highly dependent upon
the contribution from a relatively small number of points with realization rates falling far from
the mean.

This finding suggests that the 10Us should fully investigate high/low/negative realization rates to
gain a clear understanding of the drivers of such points, and to incorporate corrective program
verification procedures based on likelihood of being sampled due to size and the risk of attaining
low realization rates (and the accompanying risk to the program / portfolio results). Examples of
corrective verification procedures include possible program requirements for additional high
level internal review, for clearly listing / reviewing baseline specifications in application
documentation and for requiring additional targeted measurement. The evaluation has already
identified some of the types of projects and factors that can drive high/low/negative realization
rates. This includes self-sponsored projects where non-IOU fuels, cogeneration, and/or energy
transportation are involved. Large and complex projects, such as these, should require
significant pre-installation and post-installation M&V including on-site verification and, where
necessary and appropriate, monitoring activities.

1.1.4 Gas Project Realization Rates

Preliminary gross impact realization rates for gas projects are higher for PG&E when compared
with past evaluation results. This suggests improved project execution and implementation in an
area of notable poor performance in the 2006-08 program cycle.” Given that roughly three-
fourths of the sample for the PG&E BD period is complete, there is room for cautious optimism
that this finding will hold; however, we remind the reader that realization rates can be quite
sensitive to the effects of a small number of large projects, or a small sample of projects within a
large stratum, with very high or low (including negative) realization rates.

1.2 Net-to-Gross Results

Evaluation net-to-gross ratio (NTGR) results are supported by a substantial number of telephone
survey completes as shown in Table 1-2. While NTG survey data collection is not yet complete,
a large enough number of surveys have been completed to calculate a weighted NTG ratio for
nearly every major sampling domain and for numerous programs of interest.

1.2.1 Depth and Reach of NTG Ratio Results

Summary NTGR results are presented in Table 1-2 for Core programs for all IOUs except SCG.
Results for programs and program groups are presented in Chapter 4, in accordance with the
sample design.

7 http://www.calmac.org/publications/PG&E_Fab 06-08 Eval Final Report.pdf
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Table 1-2: Weighted Net-to-Gross Ratios by 10U for Utility Core Programs

PG&E - Electric PG&E - Gas SCE - Electric SDGE - Electric

All PGE Core All PGE Core All SCE Core SDGE Core'
Program Sampling Strata NTGR
1 0.44 - -
2 0.45 059
3 0.59 065 0.47 052
4 0.42 0.67 0.42 0.56
5 0.38 0.44 0.47 0.30
Weighted NTGR 0.46 0.62 0.50 0.49
90 Percent CI 0.408 to 0.512 0.578 to 0.653 0.456 to 0.535 0.44 t0 0.533
Relative Precision 0.11 0.06 0.08 0.10
n NTGR Completes 101 59 61 20
N Sampling Units 1045 236 852 98
ER 0.72 0.33 0.39 0.29
Itron, Inc. 1-6 Executive Summary
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From this table, we offer the following observations for utility Core programs:

m  PG&E Core programs achieved weighted NTGRs of 0.46 for electric projects and 0.62
for gas projects.

— The results for the electric fuel domain have not improved as compared to PY2006-
2008 evaluation results for industrial programs for PG&E.8 NTGRs by size stratum
are clustered in the 0.38 to 0.45 range, with the exception of Stratum 3, which had a
value much higher than those for the other strata, and for the Core program as a
whole.

— However, there has been a significant increase in the weighted NTGR for PG&E
Core gas programs as compared with the PY2006-2008 evaluation referenced above.
The weighted NTGR of 0.62 is twice as high as the PY2006-2008 NTGR for gas
projects of 0.31. NTGRs by size stratum are similar, with the exception of Stratum
5, which again achieved a much lower value.

m  SCE’s Core programs’ weighted NTGR is 0.50, about 20 percent lower than that for its
Industrial Programs in PY2006 — 2008, which had a weighted NTGR of 0.63. There is
some variation across size strata. The largest Stratum 1 and 2 projects achieved the
highest weighted NTGR (0.56), while those for Strata 3, 4 and 5 were significantly lower
(0.42 10 0.47).

m  SDG&E’s weighted NTGR for its electric projects averaged 0.49, although the results by
stratum varied considerably. Stratum 5 projects, in particular, had a very low weighted
NTGR (0.30).

m  For the Sempra-gas domain there are not enough telephone survey completes at this time
to adequately support weighted results.

1.3 Lower Rigor Assessment Results

The lower rigor assessment (LRA) effort provides cost-effective, program-specific, impact-
oriented findings and feedback. The 200 sites selected for the M&V gross impact study were
supplemented with 100 sites that received a less rigorous review — a lower rigor assessment. The
lower rigor assessment entailed the following items: a review of project application paperwork
received from the IOU and an assessment of the documentation provided; assessment of the
adherence of projects to rules and guidelines; and an assessment of savings estimation
techniques. Refer to Chapter 5 and Appendix C for more information on the details of the lower
rigor assessment process, an LRA form, and an explanation of issues assessed. Chapter 5
includes a complete description of the process and detailed reporting of results and program
specific findings. Appendix D also contains descriptions of LRA findings for several sample

8  http://www.calmac.org/publications/PG&E_Fab 06-08 Eval Final Report.pdf
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points and Appendix E describes in detail the lower rigor assessment process for the sample
points.

Aggregate results across all completed lower rigor assessments are presented in Table 1-3. For
each issue area the number of contributing assessments and the percent scoring “Good,”
“Neutral” and “Poor” are shown. Program-level results are presented in the main body of the
report. Programs are examined in each of these issue areas relative to average performance
across programs. This section closes with a presentation of key program-level findings.

Itron, Inc. 1-8 Executive Summary



2010-12 WO033 Custom Impact Evaluation Interim Report

Table 1-3: Lower Rigor Results, All Assessments

Assessment Results (%)°

Assessment
Key Issue Assessed Results (n) Good | Neutral Poor
Project Documentation and Specification
IOU Application Documentation Complete and Accurate 298 44% 32% 24%
IOU Tracking Data Complete and Accurate 296 37% 41% 22%
Project utilized pre-installation M&V 235 40% 24% 37%
Appropriate Baseline 273 81%10 0% 19%
Early Replacement Claim: Valid RUL / EUL Approach Used 156 65% 0% 35%
Appropriate Calculation Method
Appropriate Impact Calculation Method 277 49% 33% 18%
All Relevant Inputs Considered 270 82% 0% 18%
Adequate Values for All Inputs 265 36% 45% 19%
Appropriate HVAC Interactive Effects Calculation Method 12 25% 0% 75%
Appropriate non-HVAC Interactive Effects Calculation Method 53 75% 15% 9%
Project utilized post-installation M&V 296 29% 33% 38%
Compliance with Program Rules
Measures are 10U Program Eligible 286 99% 0% 1%
Measures Exceed Code or Industry Standard Practice 251 91% 0% 9%
Multiple 10U Fuel Impacts Properly Accounted for (includes
Fuel Switching and Cogeneration) 17 47% 0% 53%
If Applicable, Fuel Switching Supported with Three Prong Test 8 38% 0% 63%
Non-10U Fuel and Ancillary Impacts of Project Properly
Accounted for (Cogen/Waste Heat Recovery/ Refinery Gas,
etc.) 79 24% 0% 76%
Customer Installation Meets All Program Rules 281 90% 0% 10%

These results demonstrate that the 10Us are in most cases ensuring measures are program

eligible, exceed code or standard practice and that customer installations are in conformance with
program rules. Over 90% of observations meet these criteria/requirements.

9 See Chapter 5 for an explanation of the quality of results.

10 Baseline was not an issue of great concern in the LRAs; of the 273 sites able to be assessed, 81% or 221 sites
seemed to possess a good baseline determination from the IOU application desk review process. About 81% of
the M&YV projects did not identify the baseline as the primary factor for the discrepancy between ex-ante claims
and ex-post impacts. However, baseline remains a significant area for improvement with respect to the gross

impact M&YV results due to the extent of the effects on ex-ante claims.
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An area that did not appear to be a widespread cause for concern, based on results from the LRA
process, is 10U baseline selection, which was found to be appropriate 81% of the time across all
projects evaluated. Still, there is room for improvement, given that the other 19% receive a
below average rating and given that fact that small numbers of projects can have significant
effects on overall savings claims and evaluation-based realization rates. The M&V gross impact
analysis for specific sites clearly highlights that baseline determination is still a significant issue.

From the lower rigor assessment, the use of pre- and post- installation M&V is commonly a
cause for concern across the portfolio of custom projects. It is an area that appears to have
opportunity for improvement, if it can be expanded and enhanced strategically to ensure the
benefits of additional in-program M&YV are not outweighed by the costs.

There were several areas which showed a significant percentage of projects with poor scores. An
area in which many projects were found to receive a poor ranking was in the proper accounting
of non-10U fuel / ancillary impacts; 60 projects (76% of 79 projects for which this was
applicable and able to be evaluated) have a poor rating, highlighting this as an area for
improvement. Ancillary impacts included maintenance and costs savings, along with non-10U
fuels, and can be important project drivers. Evaluations should have access to accurate data
surrounding all relevant project impacts and considerations.

Other results of mention may not be representative due to small sample size but are important
issue areas for closer examination by the IOUs. One issue area evaluated for 12 projects was the
‘Appropriate HVAC interactive effects calculation method” which received a poor score for 75%
of the projects. Particularly for non-lighting projects, HVAC interactive effects are often
overlooked and are an area for improvement. The proper accounting of multiple 10U fuel
impacts is a factor in 53% of the 17 projects where this was applicable and able to be evaluated.
Fuel switching was only applicable in 8 cases examined, but for 63% of those cases, the three
prong test was not provided.

The reader should note that “lower rigor’ results are qualitative and not definitive. They do not
necessarily correlate with or predict the outcome of rigorous M&V.

1.4 Recommendations

A list of recommendations that appear in the main body of this report are included below.
Recommendations mentioned earlier in this chapter are sometimes repeated here. Findings
supporting the recommendations below are included in Chapter 6 of this report.
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14.1

1.4.2

1.4.3

IOU Project Documentation

As part of project closeout, the 10U, or third party implementer, or both, should make
certain the sources of final measure savings are clearly identified, stored and available in
the project archive, using a final closeout report. The 10Us should make certain the pre-
installation report is complete and accurate. The post-installation reports should also be
complete and include operating data where feasible.

Project documentation should be thoroughly checked and should be cross verified with
the reported tracking data before sending the files to evaluators.

Data responses from the 10Us should indicate clearly when the data being requested is
not available.

The 10Us should provide all project supporting documents including as-built mechanical
drawings, equipment specifications, cut sheets, and light plans when responding to data
requests from ED.

Quality control checks should be performed on all accepted applications tracking data
entries.

As a general guideline, all project documentation should be compiled in one electronic
location.

All tracking and related documentation systems should be fully transparent with respect
to the retrofit activity completed.

IOU Project Tracking

As part of post inspection closeout, the IOU should make certain that all measures are
clearly identified in the post-installation inspection reports and tracking systems. The
IOUs should properly document and record project descriptions, savings, project cost,
including, where relevant, incremental cost.

Baseline specification, documentation and recording — early retirement, replace on
burnout, natural replacement and add-on measure, for example — should be an area for
concentrated IOU improvement.

IOU Project Baseline Specification

ED is now working with the 10Us through the ex-ante review process to improve this and
other within-program practices pursuant to Decision D 11-07-030. The project-specific
baseline specifications applied in this evaluation and in the 2006-2008 program cycle
should be reviewed, and serve as a model for improved IOU baseline determination.
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1.4.4 10U Project Impact Estimation and Modeling

1.4.5

1.4.6

1.4.7

The 10Us should work with ED to improve impact estimation approaches and
requirements for whole-building and MBCx projects. This effort would highlight
strategies to reduce inaccuracies through application of best and acceptable practices,
resulting in more accurate and defensible tracking system impact estimates.

For projects involving simulation models the 10Us should provide the final version of the
energy model and should clearly identify the version of the simulation tool used.

IOU Project Verification

On-site verification is an important tool which should be applied in an optimized fashion
by the IOUs. There are project characteristics, customer characteristics and other factors
that should be used by the 10Us to assess risk and trigger on-site verification.

Lower Rigor Assessment Evaluation

Future low rigor assessments should consider implementing a more detailed and
comprehensive review process involving desk review, phone interviews, and possible on
site visits for a statistically robust sample.

Program Markets

If not already discontinued, PG&E is strongly encouraged to discontinue incenting POCs
on new oil wells for large companies as an energy efficiency measure, which clearly is
standard practice.

Further investigation is needed into NTGR findings for relevant projects in markets with
high free ridership to assess whether decisions have already been made before the
program becomes involved, and/or whether other drivers of free ridership/standard
practice are present (such that some of the installed measures are becoming standard
practice).

Following completion of the market assessment activities, these findings should be
integrated into program plans and designs.
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Introduction, Purpose and Methods

2.1 Introduction

This report presents interim findings from the impact evaluation of 2010-2012 California
investor-owned utilities” (IOUs) custom energy efficiency projects. More than 100 utility
programs include custom, non-deemed projects. This evaluation effort investigates those custom
measures and offerings across all IOU programs. Observations about programs with a large
number of completed sample points (primarily through the net-to-gross (NTG) sample and the
Lower Rigor Assessments)!! are also included in this evaluation. This effort is managed by the
California Public Utilities Commission’s (CPUCs’) Energy Division (ED) and is referenced as
Work Order Number 33 (WO033) on the CPUC ED public documents website.12 The Custom
Impact WOO033 Evaluation Plan13 was finalized on December 27, 2011 and provides additional
detail on the following:

m  Goals, Objectives and Researchable Issues;

m  Overview of Programs and Measure Groups;

= Evaluation Data Sources;

m  Coordination and Communication;

m Integration with WOO002 (Ex-Ante Review);

m  Communication and Feedback to 10Us;

m  Sample Design;4

m  Impact Methods (Gross, Net and Lower Rigor); and
m  Timeline, Work Plan and Budget.

11 Lower Rigor Assessment was performed on a number of programs / program groups. The rationale for this
specific activity is described later in this chapter and more fully in the WO033 Evaluation Plan and Addenda.

12 http://www.energydataweb.com/cpuc/home.aspx
13 http://www.energydataweb.com/cpucFiles/pdaDocs/814/W033%20Research%20Plan%20Final%2012%2029.pdf

14 See the Custom Impact WO033 BD Period Sampling Addendum 2010-2012 Impact Evaluation of November 17,
2011 (available at http://www.energydataweb.com/cpuc/home.aspx)
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The scope of work for the evaluation of custom measures includes an ex-post estimation of gross
and net savings along with associated findings and recommendations that can be used to improve
program and measure effectiveness.

The custom impact evaluation is organized into two periods to address the effect on custom
program implementation of the CPUC’s ex-ante-related Decision (D. 11-07-030).15 These
interim findings address the first of these periods, the ‘before-decision’ (BD) period. This period
includes all of 2010 and Q1 / Q2 2011.

The programs included in the Custom Impact Evaluation primarily address industrial and
manufacturing facilities, water supply and treatment and wastewater treatment, oil and gas
extraction, oil refining and production, and commercial custom, non-deemed program offerings
(including the Savings by Design new construction program). The scope addresses
nonresidential custom measures of all types with one exception: lighting measures are generally
excluded,6 except where an IOU project examines whole building — for example, in commercial
new construction projects. Commercial deemed savings measures are also present in the custom
population, with a concentration in electric refrigeration measures applicable to grocery stores
and several gas measures, including steam traps. Deemed measures, however, are not explicitly
being addressed in this evaluation. Each custom-oriented program offers one or more of the
following interventions in order to encourage end users to upgrade to energy efficient measures:
site specific facility assessments, feasibility studies, project incentives, facility audits, pump
testing, and specialized training. For a more detailed description of the custom programs or
measures, please refer to the Custom Impact WO033 Evaluation Plan previously referenced in
this chapter.

2.2 Goals and Objectives

The overarching goals and objectives of this impact evaluation for custom measures and
programs with a custom component are: to verify and validate the energy efficiency savings
claims reported from 10U energy efficiency programs; to provide feedback on how well program
procedures and savings calculation methods align with the CPUC’s energy efficiency policies,
requirements, and expectations; and to provide recommendations on how custom programs can
be improved or refined. Gross energy savings, free ridership levels, and net energy savings (in
kWh, kW and therms) are estimated and compared to 10U savings claims using evaluation-based

15 These two periods are referred to as “before-decision” (BD) and “after-decision” (AD). The before-decision
(BD) period includes the program cycle period prior to D. 11-07-030; the after-decision (AD) period refers to the
remainder of the program cycle. The decision is located at:

http://docs.cpuc.ca.gov/published/FINAL_DECISION/139858.htm
16 Custom lighting measures are addressed by W0029.
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realization rates. These results and findings are provided to the 10Us along with
recommendations on how custom programs can be improved or refined.

More details on the evaluation priorities'” and the researchable issues for this effort are contained
in the Custom Impact WO033 Evaluation Plan referenced earlier in this chapter.

2.3 2010 and 2011 (Q1 and Q2 only) Claimed Energy Impacts

The importance of the WO033 custom impact evaluation effort is due to both the size of the
savings claimed through the 10Us’ custom energy efficiency efforts and the uncertainty8 of
savings estimates of custom measures. Energy savings claims from the custom measures
included in this interim report represent a significant contribution to the overall savings portfolio
for the 10Us’ energy efficiency programs (about 14% of electric savings claims and 56% of gas
savings claims for 2010 and Q1 / Q2 2011 on a statewide basis).

2.3.1 Sample Frame Impacts Relative to Portfolio Accomplishments and Goals

Details regarding the allocation of measurement and verification (M&V) and NTG sample points
can be found in the Custom Impact WO033 BD Period Sampling Addendum (November 17,
2011).19 Table 2-1 and Table 2-2 present the sample frame of claimed accomplishments by
utility and fuel domain through Q2 2011, and examine the size of those impacts relative to
portfolio accomplishments through Q2 2011 and filed portfolio goals for the 2010-12 program
cycle. For both time periods, sample frame accomplishments are expressed as a percentage of
portfoli