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Glossary of Terms
Adjustment Factor

The adjustment factor reflects the percentage of savings being claimed.
Typically, adjustment factor inputs include the percentage of participants
who installed the measure (and kept it installed) which is determined by
conducting verification studies.

Audit

Informed by the processes agreed to in the Stakeholder Engagement Terms
of Reference, a third party auditor is hired annually by Union. While hired by
Union, the auditor is independent and ultimately serves to protect the
interests of ratepayers with respect to Union’s DSM claims.

Avoided Costs

Avoided costs are a measurement of the reduction in the delivered costs of
supplying all resources (natural gas, electricity and water) to customers as a
consequence of a program.

Base Case

The base case is a projection of the future without the effects of the utility’s
DSM program. Base cases are required for each DSM scenario. The difference
between the base case and the energy efficient case represents the saving
attributable to the energy efficient measure.

Building Envelope

The building envelope refers to the exterior surfaces (such as walls, windows,
roof and floor) of a building that separate the conditioned space from the
outdoors.

Channel Partner

A Channel Partner is a company that, in the course of its business, can
influence consumers to choose gas over competing fuels. Examples of
Channel Partners include: appliance retailers; HVAC contractors; engineers;
and architects.

Cost Effectiveness

Cost effectiveness refers to the analysis to determine whether or not the
benefits of a project/measure are greater than the costs. It is based on the
net present value of savings over the equipment life of the measures.

Demand Side Management (“DSM”) The modification of perceived consumer demand for a product
through various methods such as financial incentives, education and other
programs. While the focus of Union’s DSM is natural gas savings and the
reduction in greenhouse gases emissions, it may also result in the saving of a
number of other resources such as electricity, water, propane, and heating
fuel oil.

Demand Side Management Variance Account (“DSMVA”) An account used to track the variance
between actual DSM spending by rate class versus the budgeted amount
included in rates by rate class. A natural gas utility may record in the
DSMVA in any one year, a variance amount of no more than 15% above its
DSM budget for that year. The natural gas utility should apply annually for
disposition of the balance in its DSMVA, together with carrying charges,
after the completion of the annual third party audit.
Discount Rate

The interest rate used to calculate the [net] present value of expected yearly
benefits and costs. The Ontario Energy Board (“the Board”) directed the
Utilities to use a rate equal to the approved weighted average cost of capital
(“WACC”).

DSM Incentive

The incentive available to Union to encourage the aggressive pursuit of DSM
savings and recognize exemplary performance.

Free Ridership

Free riders are program participants who would have installed the energy
efficient measure without the influence of Union’s DSM programs. Free rider
rates are estimated based on research, market penetration studies or
through negotiations in prior evaluation processes. The free rider rates are
applied to the gross program savings results to derive actual savings.

Incentive

An incentive is a transfer payment from the utility to DSM participants. The
incentive encourages participation in a DSM program.

Input Assumptions

Assumptions such as operating characteristics and associated units of
resource savings for a list of DSM technologies and measures. These cover a
range of typical DSM activities, measures and technologies with residential
and commercial applications.

Incremental Cost

The incremental cost is the difference in price between the efficient
technology or measure and the base case technology. In some early
retirements and retrofits, the full cost of the efficient technology is the
incremental cost.

Lifetime Cumulative cubic meters (“cumulative m3”) Total natural gas savings over the life of a DSM
measure. Frequently used at the measure or program level and can also
summarize the benefits of an entire portfolio.
Lost Revenue Adjustment Mechanism (“LRAM”) The LRAM is the Board’s approved method by
which utilities recover the lost distribution revenues associated with DSM
activity. These lost revenues are calculated for each rate class impacted by
DSM energy efficiency programs.

Market Transformation Market Transformation facilitates fundamental changes that lead to greater
market shares of energy efficient products and services and on influencing
consumer behaviour and attitudes that support reduction in natural gas
consumption.
Measure

A measure is any particular energy efficient technology (e.g. a low-flow
showerhead, an energy recovery ventilator, condensing boiler etc).

National Account

National Account customers are those customers that have multiple property
locations and are similar in design and use. National Account customers
include retail chains, property management firms and foodservice chains.

Net Present Value (“NPV”) The NPV is the sum of the discounted yearly benefits arising from an
investment over the life-time of that investment.
Net-to-Gross Ratio

Gross impacts are the program impacts prior to accounting for program
attribution effects. Net impacts are the program impacts once program
attribution effects have been accounted for. The net-to-gross ratio is defined
as 1 – (free ridership ratio) + (spill-over ratio).

Offering

An offering exists where there are either bundles of energy efficiency
measures or performance/maintenance based enhancements to existing
measures marketed together (e.g. energy savings kits, home retrofit
measures, custom equipment/process/O&M) or where support is delivered
through a suite of services (e.g. customer engagement, site energy
assessments etc.).

Part 3 Building

The Ontario Building Code lists a Part 3 Building as exceeding 600m2 in
building area or greater than three storeys in height. Classified as assembly
occupancies, care or detention occupancies, high hazard industrial
occupancies, residential occupancies, business and personal services
occupancies, mercantile occupancies, or medium and low hazard industrial
occupancies.

Part 9 Building

The Ontario Building Code lists a Part 9 Building as three or fewer storeys’ in
building height and having a building area not exceeding 600m2. Classified as
residential occupancies, business and personal services occupancies,
mercantile occupancies, or medium and low hazard industrial occupancies.

Participants

The units used by Union to measure participation in its DSM programs.
Participant units of measurement include customers, projects and measures
or technologies installed. Not all participants result in energy savings.

Persistence

Persistence is the extent to which a DSM measure remains installed and
performing as originally predicted. Persistence of DSM savings takes into
account how long a DSM measure is kept in place relative to its useful life, the
net impact of the measure relative to the base case scenario, and the impact
of technical degradation.

Program

A program is the utility specific approach to providing one or more demandside options to customers. A program includes the combination of various
offerings available to a definable target market within a program type.

Program Costs

DSM program include the following components:
• Development and Start-up
• Promotion
• Incentives
• Delivery
• Evaluation, Measurement and Verification (“EM&V”) and Monitoring
• Administration
Of the above costs, only start-up, promotion, incentives, delivery, and a
portion of the evaluation and verification costs are applicable to individual
programs. Other costs related to the design and deliveries of DSM programs
are appropriately considered at the DSM portfolio level. These include
development, a portion of the evaluation costs, monitoring, tracking and
administration costs.

Program Evaluation

Program evaluation refers to activities related to the collection, analysis, and
reporting of data for purposes of measuring program impacts from past,
existing or potential program impacts.

Realization Rate

Realization rate is the ratio that compares actual savings to claimed savings.
Realization rates are estimated parameters used to extrapolate audited
savings from a sample of projects on to all projects.

Research Costs

Research costs are Union’s costs associated with the research and evaluation
of DSM programs. They are not included in direct costs because they may
affect more than one program.

Resource Acquisition

Programs that seek to achieve direct, measurable savings customer-bycustomer through the incenting/promotion of specific energy efficiency
upgrades.

Social & Assisted Housing Residential social housing includes all non-profit housing developed,
acquired or operated under a federal, provincial or municipally funded
program including shelters and hostels.
Total Resource Cost Test (“TRC”) The TRC Test provides a measure of the benefits and costs that
accrue to society as a result of the installation of a DSM measure. The TRC
test has a provision allowing externality benefits, when quantified, can be
included in the result.
Trade Allies

Trade allies include organizations (e.g. architectural and engineering firms,
building contractors, appliance manufacturers and dealers, and banks) that
influence the energy-related decisions of customers who might participate in
DSM programs.

Executive Summary
As the first year delivering Demand Side Management (“DSM”) programming under the new Ontario
Energy Board (“the Board”) Guidelines for Natural Gas Utilities (“the Guidelines”), 2012 represented a
pivotal shift for Union Gas Ltd (“Union”). In particular, the change from screening total resource cost at
a measure level to the program level presented new opportunities to support and incentivize
technologies that drive deeper and longer savings for customers. Driving deeper and longer savings for
customers is further emphasized by the movement to a performance scorecard measurement of success
that focus on lifetime cumulative cubic meters of natural gas savings. Given the changes in approach,
after successfully delivering DSM programs to customers for fifteen years, 2012 has proven to be a
learning year for Union.
Program screening and measurement were not the only noteworthy changes in 2012. The new
framework also established a new, highly collaborative stakeholder engagement process. In addition to
the annual formation of a committee of three intervenors to act in an advisory capacity to the Audit, the
newly formed natural gas Technical Evaluation Committee was launched in June. With three intervenor
members, two independent members, Enbridge and Union, this committee presents an exciting new
phase in stakeholder collaboration with the ultimate goal of standardizing technology and evaluation for
natural gas utilities in Ontario. Exceeding the minimum requirements for consultation as presented in
the Guidelines, Union welcomes the opportunity to participate in these leading edge stakeholder
engagement processes.
As Union continues to evolve its approach to DSM to optimize the opportunities that the new
framework presents, the company is pleased to report that the 2012 DSM portfolio generated 2.336
billion m³ of cumulative natural gas savings, earning a Utility Shareholder Incentive of $8.210 million.
Program spend was $31.322 million, which was 1.2% over the 2012 DSM budget of $30.954 million. To
date, Union’s commitment to DSM initiatives has translated to approximately 1.113 billion m³ of annual
natural gas savings, equivalent to more than $2.292 billion in net Total Resource Cost benefits.
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1.

Introduction

This Demand Side Management (DSM) Annual Report presents a retrospective of Union’s energy
efficiency initiatives and results in terms of scorecards, budget spend, DSM Incentive, and Lost Revenue
Adjustment Mechanism (LRAM) for 2012. It also provides an avenue for Union to benchmark the results
in this first year under the new multi-year DSM plan, highlight successes and lessons learned, and
summarize evaluation work conducted.
Union’s 2012 DSM portfolio included programs directed towards Residential, Commercial/Industrial,
Low-Income, Market Transformation and Large Industrial Rate T1 and Rate 100 customers as listed
below:
Residential Program
• Energy Savings Kit (ESK) Offering
• Home Retrofit Offering
Commercial/Industrial Program
• Prescriptive & Quasi-Prescriptive Offering
o Water Heating Initiatives
 Hot Water Conservation (HWC)
 Condensing Gas Water Heaters
 Front Load Clothes Washers
 Ozone Laundry Equipment
o Space Heating Initiatives
 Energy Recovery Ventilators (ERVs) & Heat Recovery Ventilators (HRVs)
 Condensing Boilers
 High Efficiency Non-Condensing Boilers
 Infrared Heaters
 Destratification Fans
 Condensing Make-up Air Units
 Air Curtains
o Commercial Kitchen Initiatives
 Demand Control Kitchen Ventilation
 Cooking Equipment – Energy Star fryers, steam cookers and convection oven
 Efficient Pre-Rinse Spray Nozzles
 Energy Star Dishwashers
• Custom Offering
o Customer Engagement – Communication and Education
o Engineering Feasibility and Process Improvement Studies
o Operation and Maintenance Practices
o New Equipment and Processes
o Energy Management
Low-Income Program
• Helping Homes Conserve (Basic) Offering
• New Helping Homes Conserve Offering
10

•

Affordable Housing Conservation Offering

Large Industrial Rate T1 and Rate 100 Program
• Custom Offering
o Customer Engagement – Communication and Education
o New Equipment & Processes
o Operations & Maintenance
o Process Improvement Studies
o Engineering Feasibility Studies
o Steam Trap Surveys
o Boiler Tune-ups
Market Transformation Program
• Optimum Home

Major cumulative m3 drivers for the 2012 DSM efforts are outlined in Figure 1.0.
Low-Income,
56,116,031,
2%

Large Industrial
Rate T1,
1,096,545,872,
47%

Residential,
28,940,613, 1%

C/I,
858,362,004,
37%

Large Industrial
Rate 100,
296,386,118,
13%

Figure 1.0, Major Drivers in Natural Gas Savings (Cumulative m3 and Percentage)
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2.

Demand Side Management Framework

On June 30, 2011, the Ontario Energy Board (Board) issued EB-2008-0346 Demand Side Management
Guidelines for Natural Gas Utilities (Guidelines). These Guidelines were developed following an
extensive consultation process that examined both best practices in selected North American
jurisdictions and stakeholder insight obtained from the many years of practicing DSM in Ontario.
Under the new Guidelines, the Board directed the distributors design DSM programs and the overall
portfolio be guided by the following three objectives:
•
•
•

Maximization of cost effective natural gas savings;
Prevention of lost opportunities; and
Pursuit of deep energy savings.

These objectives along with the overarching DSM framework (e.g., cost effectiveness screening,
scorecard metrics, incentives, consultative process) are intended to provide adequate flexibility for
distributors to adapt to changing market conditions 1.
In Section 16 of the Guidelines, the Board recognizes that the natural gas utilities are ultimately
responsible and accountable for their DSM activities. However, the Board recommends a stakeholder
engagement process be developed in consultation with all parties involved in development of the
Guidelines. A new, more collaborative stakeholder engagement process was developed as a result and
is outlined in Section 2.2 below.
The purpose of this section of the Annual Report is to provide background information on the DSM
framework and Settlement Agreement. Union is not seeking approval of the information in this section.

2.1

Union Gas’ 2012 – 2014 DSM Plan

On September 23, 2011, Union filed its 2012 - 2014 DSM Plan in accordance with the Guidelines and
subsequently entered into a settlement process with all intervening parties.
On January 31, 2012, Union filed its Settlement Agreement and on February 21, 2012, the Board
approved Union’s 2012-2014 DSM plan based on the terms outlined in the Agreement.
Union’s DSM activities are driving market change through focused efforts on delivering natural gas
savings and related customer benefits.

2.2

Terms of Reference for Stakeholder Engagement

As part of the Guidelines, the Board recommended that Union and Enbridge consult with their
stakeholders with respect to their DSM plans and develop joint Stakeholder Engagement Terms of
Reference (ToR) for the purpose of outlining a stakeholder engagement process. Following a series of
joint utility stakeholder consultation sessions, a joint ToR was developed and filed with the Board.
The ToR goes beyond the minimum requirements for consultation as presented in the Guidelines,
Section 16.1. In addition to two plenary Consultative meetings and two Low Income Consultative
1

Pg. 4, Ontario Energy Board Demand Side Management Guidelines for Natural Gas Utilities.
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meetings each year, the objective and purpose of the ToR is to clarify and define the roles and
responsibilities of intervenors, other stakeholders, the utilities, and the Board with respect to
participating in the DSM stakeholder engagement process. These include processes relating to program
design, DSM measure input assumptions, evaluation research, and the audit of DSM program annual
results.
As described in the ToR, the new stakeholder engagement process includes the establishment of a
common Technical Evaluation Committee (TEC) and a separate Audit Committee (AC) for each utility.

2.3

Technical Evaluation Committee

Comprised of three intervenor representatives, representatives from both natural gas utilities, and two
independent members, the goal of the TEC is to establish DSM technical and evaluation standards for
natural gas utilities in Ontario.
As described in the ToR, the TEC will endeavor to:
•
•
•
•

Make recommendations to the Board on the annual Technical Reference Manual (TRM). This
manual will document measure savings assumptions and all other cost effectiveness screening
data;
Produce and maintain a prioritized annual work list;
Establish evaluation priorities; and
Review and provide feedback on evaluation studies.

Following a series of preliminary discussions between Union, Enbridge and the intervenor
representatives, the appointment of two Independent Members was made and the TEC was officially
inaugurated in June, 2012.
Working together over a seven month period, the Committee established its operating guidelines and
identified and completed a number of top evaluation priorities. The details of these efforts are outlined
in Section 9.

2.4

Audit Committee

The purpose of the AC is to ensure that there is, each year, an effective and thorough audit of the
utility’s DSM results.
The AC s scope of work includes:
•
•
•
•

Establishing the standard scope of the annual audit for the term 2012 to 2014 – goals versus
tasks;
To utilize the standard scope for the 2012 to 2014 term as part of the Request for Proposal
(RFP) and the AC may alter the scope annually based on consensus;
The AC will provide the auditor with input and guidance; and
Make recommendations on the Audit Report regarding the utility’s claims regarding DSM results
and DSMVA, LRAM and utility incentives and any target adjustments through the AC Report
submitted to the Board.
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The AC consists of four members; three intervenor members and one utility representative. The 2012
AC members are as follows: Jay Shepherd (School Energy Coalition), Julie Girvan (Consumers Council of
Canada), Kai Millyard (Green Energy Coalition) and Leslie Kulperger (Union Gas).

2.5

Program and Portfolio Design

As prescribed in the Guidelines, Union’s DSM program activities fall within three program types:
•
•
•

Resource Acquisition;
Low-Income; and
Market Transformation.

Resource Acquisition programs seek to achieve direct, measureable savings for an individual customer
and involve the installation of energy efficient equipment.
Low-Income programs are similar in nature to resource acquisition programs, but are separated to
recognize the unique needs of this customer base and that they may result in lower TRC net savings than
non-low-income programs.
Market Transformation programs focus on facilitating fundamental changes that lead to greater market
shares of energy-efficient products and services. They influence consumer behaviour and attitudes in
support of reducing natural gas consumption.

2.6

Cost Effectiveness Screening

Cost effectiveness screening is mandated by the Board for determining the economic worthiness of a
DSM program. As per the Guidelines, the Total Resource Cost (TRC) test is used to screen for costeffectiveness at the program level. TRC benefits include the avoided costs associated with natural gas,
electricity, and water savings over the life of the energy efficient equipment. TRC costs include the
incremental equipment costs associated with the energy efficient equipment in relation to its nonefficient equivalent, as well as any program, administrative, and evaluation costs attributed directly to
the program. 2 If the ratio of the present value of the benefits to the present value of the costs exceeds
1.0, the program is considered cost-effective for resource acquisition programs. To recognize that lowincome natural gas programs may result in benefits not captured by the TRC test, these programs are
screened using a TRC threshold of 0.7. Market transformation programs are assessed on their own
merits based on the objectives of the program.

2.7

Program Evaluation

There are two broad categories of evaluation activities: impact evaluation and formative evaluation;
impact evaluations focus on participation and related savings resulting from DSM programs, while
formative evaluations focus on the effectiveness of program design and delivery to assess why effects
occurred.

2

Incremental costs include capital, cost of removal less salvage value, installation, operating and maintenance
and/or fuel costs.
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One of the guiding principles of the TEC, as described above, is to provide stakeholder input to the
development of evaluation priorities for the natural gas utilities. From a broader DSM framework
perspective, program impact and formative evaluation activities as well their associated budgets are
managed by the utilities. As part of Union’s commitment to DSM, impact evaluation studies are
performed annually to examine the accuracy of claimed savings. Both impact and formative studies
undertaken in 2012 are presented in Section 9 of this report.

2.8

Audit of the 2012 DSM Annual Report

To substantiate Union’s DSM Portfolio results, this DSM Annual Report is subject to an independent
external audit. The AC has selected EnerNOC Inc to conduct the audit for the 2012 program year. The
intention of the audit is to confirm to stakeholders that claimed DSM savings are correct and that the
DSM Incentive and LRAM calculations are appropriate. The Auditor provides a final opinion on whether
the claimed DSM Incentive amount, LRAM, and Demand Side Management Variance Account (DSMVA)
have been correctly calculated using reasonable assumptions. As described in Section 2.4, Union’s 2012
AC plays an advisory role throughout the audit to facilitate the achievement of the audit objectives.
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3.

Overall 2012 DSM Program Results

With spending in the amount of $31,322,216, Union’s DSM program generated 2,336,350,638
cumulative m³ in natural gas savings for customers. As illustrated in Figure 3.0, the Large Industrial Rate
T1 and Rate 100 program delivered the largest portion of savings in 2012, followed by the
Commercial/Industrial, Low-Income and Residential programs respectively.

Low-Income
2%

Residential
1%

Commercial
/ Industrial
37%

Large Ind.
Rate T1 and
Rate 100
60%
Figure 3.0, 2012 Cumulative Gas Savings by Program (Percentage)
Table 3.0 summarizes Union’s DSM results by program for 2012, including annual and cumulative
natural gas savings, number of units, expenditures, and the associated net TRC and TRC ratio. Figure 3.1
shows the total Union incentive achieved broken down by scorecard.
Table 3.0 – 2012 Program Results
Annual Net Gas
3
Savings (m )

Cumulative Net Gas
3
Savings (m )

Units

Expenditures

2,686,138

28,940,613

62,737

$ 3,053,693

$

11,305,039

5.07

Commercial /
Industrial

49,127,369

858,362,004

27,144

$ 11,314,294

$

82,480,234

3.07

Low-Income

2,842,901

56,116,031

40,646

$7,702,047

$

2,488,180

1.32

82,782,080

1,392,931,990

341

$ 5,043,295

$ 139,118,713

6.33

0

0

0

$

$

137,438,488

2,336,350,638

130,868

Program
Residential

Large Industrial
Rate T1 Rate 100
Market
Transformation
Program Total

434,823

$ 27,548,152

Portfolio Costs

$ 3,774,064

Total 2012 Spend

$ 31,322,216

Net TRC

TRC Ratio

0

NA

$ 235,392,165

4.07

$ 232,147,282

3.91
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Market Trans.,
$181,734, 2%

Low-Income,
$2,725,227,
33%

Resource
Acquisition,
$3,496,862,
43%

Large Ind. Rate
T1 and Rate
100,
$1,806,595,
22%

Figure 3.1, Scorecard Contribution to Union Incentive Achieved
DSM costs are detailed on a program level in Table 3.1.
Table 3.1 – 2012 Direct DSM Program Costs
Program

Administration

Evaluation

Promotion

Incentives

2012 Total

Residential

$

515,269

$

31,190

$ 1,364,900

$ 1,142,334

$ 3,053,693

Commercial/
Industrial

$ 2,405,403

$

81,363

$ 1,330,780

$ 7,496,748

$ 11,314,294

Low-Income

$

893,499

$

188,205

$ 1,277,628

$ 5,342,715

$ 7,702,047

Large Industrial Rate
T1 and Rate 100

$

838,114

$

37,549

$

118,033

$ 4,049,599

$ 5,043,295

Optimum Home

$

158,090

$

0

$

219,923

$

$

Program Total

$ 4,810,375

$

338,307

$ 4,311,264

56,810

$ 18,088,206

434,823

$ 27,548,152

Portfolio Costs
DWHR Sunset

$

477,142

Research

$

770,057

Evaluation

$

489,102

Administration

$ 2,037,763

Portfolio Total
Total 2012 Spend

$ 3,774,064
$ 4,810,375

$

338,307

$ 4,311,264

$ 18,088,206

$ 31,322,216
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Net annual and cumulative savings 3 are provided in Table 3.2.
Table 3.2 – 2012 Net Natural Gas Savings
Annual Net Gas
3
Savings (m )

Cumulative
Net Gas
3
Savings (m )

2,596,169

27,141,243

89,969

1,799,370

2,686,138

28,940,613

Prescriptive

10,366,742

202,274,442

Custom

38,760,627

656,087,561

49,127,369

858,362,004

Affordable Housing Conservation

601,126

11,871,819

Helping Homes Conserve (Basic)

750,144

7,901,520

1,491,631

36,342,693

2,842,901

56,116,031

82,782,080

1,392,931,990

82,782,080

1,392,931,990

Optimum Home

0

0

Optimum Home Total

0

0

137,438,488

2,336,350,638

Program

Offering

Residential

Energy Savings Kit
Home Retrofit

Residential Total
Commercial/ Industrial

Commercial/Industrial Total
Low-Income

New Helping Homes Conserve
Low-Income Total
Large Industrial Rate T1 and Rate 100

All Offerings

Large Industrial Rate T1 and Rate 100 Total

Portfolio Total

3

3

3

Gross annual and cumulative gas savings total 282,176,715m and 4,777,825,609 m respectively. Gross savings
refer to the results of Union’s 2012 DSM programs without the exclusion of free riders.
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4.

Resource Acquisition Scorecard

Union has three performance metrics on its Resource Acquisition Scorecard with results attributable to
programs addressing residential and commercial/industrial markets. Resource acquisition programs are
programs that seek to achieve direct, measureable savings customer-by-customer through the
installation of energy efficient equipment and/or energy management systems, as well as identifying
and implementing process improvements and/or operation and maintenance activities.
For residential customers, these programs are oriented toward rebates for installing energy efficient
water or space heating equipment or building envelope upgrades to new and existing homes.
Programs designed for commercial customers include incentives to invest in energy efficient
technologies geared for new and existing commercial buildings such as the purchase and installation of
efficient heating, ventilating and air conditioning (HVAC) systems, custom solutions specific to the
customer’s building and/or process needs. Due to the unique nature of industrial customers, solutions
for these customers tend to be custom designed and engineered to meet the requirements of the
customer’s facility.
Union recognizes the inherent value contained in the educational content of its programs and continues
to develop and refine the customer awareness and educational components of the resource acquisition
programs.
Table 4.0 presents the results of the Resource Acquisition Scorecard, which illustrates an achievement of
119% of the overall scorecard target, resulting in an incentive of $3.497 million.
Table 4.0 – 2012 Resource Acquisition Scorecard Results
Metrics

Metric Target Levels

Weight

Achievement

% of
Metric
Achieved

Weighted %
of Scorecard
Achieved

Lower Band

Target

Upper Band

619,500,000

826,000,000

1,032,500,000

90%

887,302,617

115%

103%

Deep Savings –
Residential

120

160

200

5%

73

-9%

-0.4%

Deep Savings - C/I

4%

5%

6%

5%

9.36%

318%

16%

Total Scorecard Target Achieved

119%

Scorecard Incentive Achieved

$3,496,862

Cumulative Natural
3
Gas Savings (m )

As outlined in the Settlement Agreement, for the purpose of the Residential Deep Savings scorecard
metric, homes have only been included if they a) achieve a minimum gas savings of 11,000 cumulative
m3 (based on HOT2000 software used in EnerGuide mode), and, b) implement a minimum of two major
measures. In addition the aggregate of all of the homes counted towards the Residential Deep Savings
metric must have achieved, on average, at least a 25% reduction in annual gas usage for space and
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water heating (also based on HOT2000 software used in EnerGuide mode). Free ridership and spillover
have not been included in the calculations for this metric. The current major measures are:
•
•
•
•
•
•
•
•

Heating system replacement
Water heating system replacement
Attic insulation
Wall insulation
Basement insulation
Air sealing (minimum reduction of at least 10% as measured by a blower door test)
Window replacements
Drain water heat recovery

Commercial/Industrial Deep Savings calculations are based on the percentage of baseline consumption
achieved within all Commercial/Industrial custom projects undertaken in the program year. Union has
calculated this metric by comparing the forecast weather normalized annual gas savings for all
Commercial/Industrial custom projects against the actual consumption of the participants in those
projects for the immediately preceding year. Actual 2011 consumption data for commercial customers
with weather sensitive loads has been weather normalized for this calculation, whereas industrial
process demands do not fluctuate as a result of weather have not been weather normalized. For any
customer who completed a commercial/industrial custom project and also had a prescriptive measure
installed, the savings relating to the prescriptive measure have also been included for the purpose of
calculating the normalized annual gas savings. Savings associated with custom projects for new
construction were not included in this metric.
Table 4.1 presents the results of the Residential and Commercial/Industrial Resource Acquisition
programs. The total spend includes all program costs including incentives.
Table 4.1 – 2012 Resource Acquisition Program Results
Program

Offering

Residential

Energy Savings Kit

Units

Annual Net Gas
3
Savings (m )

Cumulative Net
3
Gas Savings (m )

62,641

2,596,169

27,141,243

96

89,969

1,799,370

26,377

10,366,742

767
89,881

Home Retrofit
Commercial/
Industrial

Prescriptive
Custom

2012 Resource Acquisition Total

4.1

Net TRC

TRC
Ratio

$ 3,053,693 $ 11,305,039

5.07

202,274,442

$ 4,875,327 $ 16,836,551

2.33

38,760,627

656,087,561

$ 6,438,967 $ 65,643,683

3.41

51,813,507

887,302,617

$ 14,367,987 $ 93,785,273

3.20

Total Spend

Residential Program

Residential programs are designed to achieve savings related to space and water heating for Union Gas’
residential individually metered residences. These programs are marketed to residential customers and
are delivered through a variety of channels including: retail partnerships, builders, and third party
delivery agents. Working with new partnerships, existing trade allies and partners, as well as direct-to20

customer promotions, are strategic efforts to cost effectively promote energy efficiency within Union’s
residential customer base. In 2012, Union focused on the existing Energy Saving Kit (ESK) offering
(Section 4.1.1) and the new Home Retrofit offering (Section 4.1.2).
Table 4.2 shows the results of the Residential program and Table 4.3 breaks down the total spend into
its components.
Table 4.2 – 2012 Residential Program Results
Program

Offering

Residential

Energy Savings Kit

Units

Annual Net Gas
3
Savings (m )

Cumulative Net
3
Gas Savings (m )

62,641

2,596,169

27,141,243

96

89,969

1,799,370

62,737

2,686,138

28,940,613

Home Retrofit
2012 Residential Total

Total Spend

Net TRC

TRC
Ratio

$

3,053,693

$ 11,305,039

5.07

$

3,053,693

$ 11,305,039

5.07

Table 4.3 – 2012 Residential Program Spend
Item

Total

Incentives

$ 1,142,334

Administration

$

515,269

Evaluation

$

31,190

Promotion

$ 1,364,900

2012 Total Residential Program Spend

$ 3,053,693

Table 4.4 shows the calculation of the Residential program’s TRC ratio. With a TRC ratio of 5.07, the
Residential program’s net TRC benefits are over five times greater than its net TRC costs.
Table 4.4 – 2012 Residential Program Cost-Effectiveness
TRC Benefits
(a)

TRC Costs
(b)

Net TRC
(c)=(a-b)

TRC Ratio
(d)=(a/b)

$

868,342

$ 13,216,398

16.22

Administration

$

515,269

Evaluation

$

31,190

Promotion

$ 1,364,900
$ 11,305,039

5.07

Measures

Residential Program Total

$ 14,084,740

$ 14,084,740

$ 2,779,701

4.1.1 Energy Savings Kit (ESK) Offering
ESKs have been distributed to Union’s residential customers since 2000. In 2012, Union distributed
62,641 ESKs, a marked decline from 87,214 in 2011. As the market gets saturated, the focus has been to
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reduce, but not eliminate this offering to ensure that the residential market as a whole continues to
have access to energy efficiency measures.
ESKs are pre-packaged measures designed to reduce a customer’s energy demand and water
consumption. Each ESK contains the following components:
•
•
•
•
•
•
•

Energy efficient showerhead (1.25 GPM)
Energy efficient kitchen aerator (1.50 GPM)
Energy efficient bathroom aerator (1.0 GPM)
Pipe wrap (two 1 meter lengths)
1 roll of Teflon tape for ease of showerhead installation
ESK Installation Guide and MyAccount paperless brochure
$25 Programmable Thermostat rebate coupon

Target Market
The ESK offering is targeted to Union residential customers in detached, semi-detached, townhouses
and individually metered row townhouses who have a natural gas water heater. Customers must have a
natural gas furnace to be eligible for the programmable thermostat.
Market Incentive
All water saving measures in the ESK are provided at no cost to the customer. A $25 coupon for the
programmable thermostat is also included in the ESK.
Market Delivery
The primary delivery approach for the ESK offering is mass marketing, supported by direct sales via
Account Managers (AMs). In 2012, ESKs were distributed through a combination of channels that
included: direct delivery, channel partners and events.
Retailer ESK Distribution Events
Union hosted ESK retail events, in partnership with Home Depot and Lowes, at various store locations
across Union’s franchise in the spring and fall. Union held more than 30 retail events in cities such as
Milton, Guelph, Waterloo, Ancaster, Sault Ste Marie, London, Burlington, Oakville, Windsor & Hamilton
throughout 2012. Retailers view Union Gas as a key partner in advancing their customer’s awareness
and uptake of energy efficient products and contributing to their corporate energy conservation and
environmental stewardship profiles. These retailer events resulted in the distribution of 6500 ESKs.
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Figure 4.0, Energy Savings Kit Retail Event Poster
Account Manager ESK Distribution
Since program inception, AMs have been working with their local communities to distribute ESKs
through various events. Examples of local events include home shows, trade shows, business partner
sales events, and community events. In 2012, approximately 4,500 ESKs were distributed.
Heating Ventilation Air Conditioning (HVAC) Partnership Initiative
This channel is designed to influence energy conservation decisions at the point of purchase. Incentives
are paid directly to HVAC partners for the distribution or installation of an ESK or programmable
thermostat. For 2012 the following incentives were available to qualified HVAC partners:
• $20 for the distribution of an energy saving kit to a qualified Union Gas customer;
• $40 for the installation of an energy saving kit to a qualified Union Gas customer; and
• $25 for the sale and installation of a programmable thermostat.
The result of these HVAC partnership initiatives in 2012 amounted to 130 ESKs installed and more than
9,000 ESKs distributed.
Pick-up Depots Partnership Initiative
Union continued to partner with strategically located retail stores within its franchise that served as
distribution centres for ESKs. Examples of these stores are Home Depot, Sears as well as HVACs who
own a showroom. Although no financial incentives are offered to these depots, the traffic created from
the promotional bill inserts to Union’s 1.1 million residential customers motivates participation. In 2012,
customers accessed more than 12,000 ESKs through pick-up depots.
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Figure 4.1, ESK Pick-up Depot Promotional Material
Direct Marketing
As ESKs saturate the market, it is becoming more and more challenging to reach those “hard to get”
customers who might be interested in receiving an ESK but who may not have heard of the offering
through existing outreach strategies. These types of customers include, but are not limited to, those
living in rural regions who may not have access to a pick-up depot or retail event, or lack the ability to go
online and order an ESK. In 2012, Union launched various direct marketing campaigns to reach these
“hard to get” customers and to support retailers’ events and drive customers to order an ESK online.
Radio Campaigns
Union launched radio campaigns targeting London and Hamilton to create traffic to local pick-up depots
as well as to direct customers to Union’s website to order an ESK online. These campaigns generated
awareness with our customers on the benefits and cost savings associated with the installation of an
ESK, and resulted in increased customer visits to the stores to receive the ESK and increased traffic to
the web to order an ESK. An example follows:
Did you know that Union Gas is giving away FREE Energy Saving Kits? That's right! Valued at
$60 dollars, the kit includes an energy-efficient showerhead, aerators and pipe insulation.
Installing it will instantly reduce your water use, water heating costs, and help you save up to
one hundred dollars a year on your energy bills.
To order your FREE Energy Saving Kit or to find a pick-up location near you or go to
uniongas.com/esk. Residential customers only. One per household… while quantities last. Some
restrictions apply.
News-Canada Radio Campaign
Union continued with the News Canada radio campaigns in efforts to reach the hard-to-get customers.
News Canada is an agency that provides Canadian media outlets with ready to use copyright free news
content for television, print, radio and web. Broadcasters and editors from these various media outlets
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look to News Canada for stories when they have a gap in their current news line up or when they are
looking for content that effectively enhances their broadcasts/publications. To leverage this channel of
media, Union provided News Canada with a radio interview that highlighted the benefits and savings
associated with installing an ESK.
The campaign was launched in the spring and fall. This approach was successful as more than 25 radio
stations in different cities ran the ad each month reaching more than 1 million impressions monthly.
Direct Mail Campaigns
In 2012, Union continued with direct mail campaigns targeting customers who had not yet received an
ESK. Target lists were created to identify customers who have not yet received an ESK, and to identify
cities with a low ESK penetration.
The direct mail provided information on the components of the ESK as well as how to receive one
(online, pick-up depots, mail back coupon). More than 500,000 direct mail letters were sent out covering
over 30 cities; including Kingston, Hamilton, Thunder Bay, Milton, Trenton, Guelph, Quinte West,
Napanee, and Belleville. Approximately 12,000 direct mail recipients participated in the offering.

Figure 4.2, ESK Direct Mail
ESK Door-to-Door Pilot- New Initiative
Union implemented a pilot ESK Door-to-Door program in Q4 2012 as a new channel to reach specific
customers who had not participated in the ESK offering. This delivery method was designed to make
participation in the offering easier by eliminating the need to visit a pick-up location or retail event.
Union partnered with Ecofitt to act as the delivery agent of this offering. Ecofitt deployed certified
technicians in field to visit pre-identified customers with the free ESK in the following cities:
• Milton
• Oakville
• Waterloo
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Figure 4.3/4.4, Esk Door-to-Door Pilot: Door Hanger and Bag Insert
Ecofitt technicians wore an Ecofitt uniform and were equipped with an identification badge that also
featured the Union Gas logo. Customers that received an ESK were asked to sign a customer
acknowledgment form for tracking and reporting purposes and if a customer was not home, a doorhanger was left behind to encourage customers to call Ecofitt’s toll free number or go to
www.uniongas.com/esk to order an ESK. Approximately 6,000 ESKs were delivered through this channel.
Union uses a multi-channel approach to deliver ESKs to the residential market; pull, push and install
approach. The results for each are shown in Table 4.5. In 2012 a total of 62,641 ESKs were distributed in
Union’s franchise area.
Table 4.5 - 2012 ESK Distribution Summary by Channel
Retail Event

AM Initiated

HVAC/Depot

Install

Direct Mail

Door to
Door

Online

Total

6,500

4,500

21,000

290

11,651

6,000

12,700

62,641

Programmable Thermostat
In 2012, Union promoted a $25 on-bill rebate for the purchase and installation of a programmable
thermostat to its customers. This rebate, offered in the form of a coupon, was distributed through a
number of channels:
• Bill inserts
• ESK insert
• Home Depot, Lowes
• HVAC dealers
• Union Gas website
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Figure 4.5, Programmable Thermostat: Bill Insert
In order to receive the on-bill rebate, customers had to submit their active Union Gas account number
on the completed coupon which indicates whether they are replacing a non-programmable thermostat
and submit it with a proof of purchase for the programmable thermostat.
Partnership with Green Impact Guelph (GIG)
In 2012, Union continued its partnership with City of Guelph, Guelph Hydro and Guelph Environmental
Leadership (GEL) to launch the Green Impact Guelph (GIG). GIG is a delivery strategy that offers a free
personalized in-home basic audit, completed by GEL. The audit aims at identifying water and energy
saving opportunities and conducts retrofits on-site where appropriate and specifically the installation of
ESK components. A pilot was launched in Q1 2012 targeting 250 home visits in Guelph’s Hanlon Creek
neighbourhood; 150 homes had ESK measures installed and an in-home basic audit performed.

Efficiency
Audit

Device
Install

Leak
Inspection

Education/
Information

Figure 4.6, Green Impact Guelph Program Overview
The GIG pilot program is promoted using flyers, posters, door hangers and through collaboration with
local neighbourhood groups and community groups/institutions (i.e. schools, churches, etc.). All
promotions focused solely on the targeted neighbourhood and did not include the broader community.
To be eligible, a participant must be:
• A resident of a detached, semi-detached or townhouse/row-house located in the city of Guelph
constructed prior to 1996, with permission from the owners; and
• Be serviced by city of Guelph municipal water & wastewater system, Guelph Hydro Electric
Systems Inc. and Union Gas.
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4.1.2 Home Retrofit Offering
In August 2012, Union launched the Home Retrofit offering which targets residential homeowners in
need of building envelope, space and water heating upgrades.
The offering encourages homeowners to install one or more measures in their homes to:
• Achieve significant energy and money savings each year;
• Put a stop to costly home energy loss;
• Enjoy a home that’s warmer in the winter and cooler in the summer;
• Avoid unsightly mould and condensation that can be caused by poor insulation; and
• Improve health through better indoor air quality.
The offering provides customers with prescriptive incentive amounts for the installation of attic
insulation, basement insulation, wall insulation, Energy Star windows, tankless water heaters and highefficiency furnaces. Customers also receive incentives to assist with the costs of the pre and post audits
that the program requires to determine the energy savings. In 2012, a total of 96 residential customers
participated in the Home Retrofit Offering, 73 of which achieved ‘deep’ savings levels.
Target Market
The Home Retrofit offering targets Union’s residential customers who live in a detached home built prior
to 1994 and that is heated by natural gas.
In 2012, Union targeted the following cities:
• Oakville
• Burlington
• Hamilton
• London
• Guelph
Table 4.6 outlines the various measures of the Home Retrofit Program with the corresponding criteria
and incentive.
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Table 4.6 – Home Retrofit Program Offering Incentives
Measure

Criteria

Incentives

Ceiling/Attic
Insulation

R-12 and less

$

350

R12 - R25

$

200

Basement & Crawl
Space Insulation

Insulate 50-100% of foundation wall area by R10 or greater

$

1,250

Insulate 10-49% of foundation wall area by R10 or greater

$

350

Basement Headers

Minimum of R-20

$

125

Exterior Wall
Insulation

Insulate 50-95% of total exterior wall area by greater than R9

$

1,250

Insulate 10-49% of total exterior wall area by greater than R9

$

500

Insulate 50-95% of total exterior wall area by R3.5-R9

$

750

Insulate 10-49% of total exterior wall area by R3.5-R9

$

300

Air Sealing

Must be target assigned by EcoEnergy Audit

$

150

Furnace

Replace your heating system with a condensing gas furnace that has a 95.0
percent annual fuel utilization efficiency (AFUE) or higher. Must be
accompanied with one more measure

$

500

Water Heater

Replace your domestic water heater with an ENERGY STAR and “ecoENERGY”
qualified instantaneous, gas-fired water heater that has an EF of 0.82 or
higher

$

300

Window

Replace your windows, doors or skylights with ENERGY STAR qualified
models. Incentive is per window

$

40

Note: Program eligibility required customers to complete both a pre and post audit. Customers were
eligible to $250 to conduct both audits.
Market Delivery
Union partnered with Direct Energy to provide a turn-key delivery service for customers. Direct Energy
services included: managing a toll-free number, administering pre and post audits, supplying and
installing all measure upgrades and tracking and reporting results.
To support Direct Energy and to create additional market traction to the offering, Union developed and
launched a direct marketing campaign targeting customers who lived in detached homes in the
following city centres:
• Oakville – approximately 18,000 customers
• Hamilton and Burlington – approximately 18,000 customers
• London – approximately 3,000 customers
Customers were directed to call Direct Energy to learn if they meet the program qualification
requirements. Requirements include owning a single detached home built prior to 1994 with a natural
gas furnace.
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Figure 4.7, Home Retrofit Direct Mail
•

Sell Sheet
• A sell sheet was developed to be used by Direct Energy service technicians and sales
associates during their customer calls to explain the program and to act as a leave behind
for customer reference.

Figure 4.8, Home Retrofit Sell Sheet
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•

Door Hangers
• Door hangers were used by Direct Energy service and sales teams to promote the offering
during their visits. After the visit, the Direct Energy representatives would distribute the
door hangers at homes on the same street.

Figure 4.9, Home Retrofit Door Hangers
•

E-mail
• An e-mail campaign was developed to target MyAccount customers (approximately 3,000
customers) who met the offering criteria. MyAccount is Union’s online account
management system.
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Figure 4.10, Home Retrofit E-blast
•

Website
• Additionally, Union developed an onsite web presence for the offering:
www.uniongas.com/homeretrofit

4.1.3 Education and Awareness Efforts
While education efforts in the residential sector do not generate incentive revenue, affecting consumer
decisions relating to the benefits of DSM through awareness is crucial to the success of our DSM
programs. Union targets educational outreach to customers to empower them to manage their energy
costs. In 2012, Union continued to disseminate educational materials through a variety of media:
• Interactive website;
• Wise Energy Guides (WEG);
• InTouch monthly bill inserts;
• Bi-Annual Residential HVAC Newsletter; and
• Energy conservation ESK events.
Residential Energy Efficient Website
Energy Efficiency, environmental stewardship and conservation are a central focus of the Union Gas
website. Within the residential section of the site, there is a dedicated Energy Conservation menu
heading (uniongas.com/energyefficiency) with the following sub-sections:
•
•

Energy Saving Programs: Information and links to Union’s different conservation initiatives
(e.g. ESK and the programmable thermostat rebate).
Education: Information and links on buying a new home, energy efficient labels and a
downloadable Wise Energy Guide.
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•
•

Industry Links and Programs: Information on Union’s major partners, stakeholders and
affiliates as well as links to conservation-related programs, both gas and non-gas focused, in the
Ontario marketplace.
Manage My Bill: 12 easy steps to help customers reduce their energy consumption and save
money on their utility bill.

Features on the site include:
• Online videos (topics include: the ESK, air sealing, and programmable thermostats);
• A downloadable programmable thermostat rebate coupon;
• Downloadable educational materials;
• Comparison tools on energy costs;
• A listing of upcoming ESK events held by Union;
• A listing of ESK depots across Union’s franchise that customers can visit in order to pick-up a free
ESK;
• An online order form for customers to request an ESK and have it delivered to their home; and
• An overview of energy efficiency rebate programs offered in the province, as well as links to
third party organizations involved in energy conservation.
MyAccount
Launched in 2008, MyAccount is Union’s online account management system for residential and small
business customers. After logging into MyAccount, customers can assess personalized tools to help
them better understand their energy use including:
•
•
•

An archive containing 24 months of natural gas use and billing history;
A “compare bills” feature to graph consumption or bill amounts from two or more months; and
A download feature to export energy data into a spreadsheet or energy management software.

The synergies of these tools provide customers with feedback that can:
• Break “bad habits” related to energy use and form new persistent habits;
• Build a greater understanding of how actions/behaviours relate to energy consumption; and
• Influence motivations related to the use of energy.
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Figure 4.11, MyAccount
Wise Energy Guide
In 2012, Union continued to distribute copies of the Wise Energy Guide to customers. The guide
includes up-to-date information on code changes, tips and solutions to reduce heat loss, ways to
manage your bills, and an easy-to-use checklist to assist customers achieve energy efficiency in the
home. The primary distribution method is Union’s website, where customers can view a digital copy or
order a printed version.
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Figure 4.12, Wise Energy Guide
intouch Monthly Newsletter
Union continues to distribute the monthly intouch residential customer newsletter in both print and
online versions. The newsletters include educational messages about energy efficiency, natural gas
safety and the environmental and money savings related to using natural gas.
Feature topics in 2012 included:
• The importance of regular equipment maintenance;
• Seasonal tips to reduce energy use;
• Advantages of using natural gas;
• Carbon monoxide safety information;
• Understanding your natural gas bill; and
• Why you must call before you dig.
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Figure 4.13, intouch Newsletter
Residential HVAC Newsletter
In 2012, Union continued to target residential HVAC contractors through the GasFacts newsletter. This
newsletter provides updates to the HVAC community related to Union’s energy efficiency programs,
codes and standards, recalls and manufacturers’ notifications, as well as rebate offers from Union and
third party organizations. In 2012, the GasFacts email list was expanded to include approximately 1600
email addresses.
Dedicated HVAC Webpage
The HVAC partners section of the Union website has been designed to inform HVAC’s and the industry
of relevant information, updates, codes and standards, in addition to driving further energy
conservation messages and measures in the new construction and retrofit markets. The website hosts
past GasFacts editions as well as FAQ’s, rebate and incentive information, equipment and technical
support, and other information.
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Figure 4.14, HVAC Webpage: www.uniongas.com/hvac
4.1.4 Lessons Learned
1. Direct Mail Campaigns
Union has been utilizing direct mail campaigns since 2010 to promote the offering to customers who
hadn’t previously received an ESK. Union’s participation rate has been declining over that past few
years, from 7% in 2010; 5% in 2011; to 3% in 2012. This has resulted in an increase in the distribution
cost per ESK for this channel, rendering direct mail campaigns a less effective means to promote ESKs.
2. Retailer Events
Retailer events are becoming less cost effective and are yielding fewer ESKs per event. There are only a
limited number or large retail locations within our franchise and most have hosted events in the past.
The smaller retail locations have been tested in the past but have proven ineffective given the small
amount of store traffic.
3. Home Retrofit Peak Seasons
The Home Retrofit Program was launched in August 2012. A total of 96 customers participated in the
offering. Union anticipated seasonal peaks to renovations and upgrades which was further confirmed by
service provider contacts; a focus on basement upgrades and exterior wall insulations in spring and
heating system upgrades in the fall. Going forward, Union will be tailoring its marketing efforts to
coincide with these two peak seasons.
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4. Partnership Considerations
Union’s partnership with Direct Energy for the delivery of the Home Retrofit offering raised some
concerns from The Heating, Refrigeration and Air Conditioning Institute of Canada (HRAI) and its
members. The primary concern was that partnering with a single entity on this offering created an unfair
competitive advantage in the market for the chosen partner. HRAI felt that this offering should be open
to all market players to create an even playing field in the market. Although it was never Union’s
intention to create an unfair advantage for any particular partner, Union heard and understood the
concerns that HRAI raised and is working on addressing them in the new Home Retrofit market
approach for 2013.

4.2

Commercial/Industrial Program

A portfolio of energy efficient technology related incentives were available to commercial/industrial
customers in 2012. Union uses the EnerSmart brand platform to promote the adoption of high
efficiency natural gas technologies and/or processes, as well as promote energy audits, surveys, studies
etc. Union’s Commercial/Industrial program is divided into two offerings: prescriptive, and custom.
Program savings results, budget spend, and program TRC are presented in Tables 4.7, 4.8 and 4.9 below.
Table 4.7 – 2012 Commercial/Industrial Program Results
Program

Offering

Commercial/
Industrial

Prescriptive
Custom

2012 Commercial/Industrial Total

Units

Annual Gas
3
Savings (m )

Cumulative Gas
3
Savings (m )

26,377

10,366,742

202,274,442

$

4,875,327

767

38,760,627

656,087,561

$

27,144

49,127,369

858,362,004

$

Net TRC

TRC
Ratio

$

16,836,551

2.33

6,438,967

$

65,643,683

3.41

11,314,294

$

82,480,234

3.07

Total Spend

Table 4.8 – 2012 Commercial/Industrial Program Spend
Item

Total

Incentives

$

7,496,748

Administration

$

2,405,403

Evaluation

$

81,363

Promotion Costs

$

1,330,780

2012 Total Commercial/Industrial Program Spend

$

11,314,294
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Table 4.9 – 2012 Commercial/Industrial Program Cost-Effectiveness
TRC Benefits
(a)
Measures

$

36,079,913

Administration

$

2,405,403

Evaluation

$

81,363

Promotion

$

1,330,780

$

39,897,459

Commercial/Industrial Program Total

$ 122,377,693

TRC Costs
(b)

$ 122,377,693

Net TRC
(c)=(a-b)

TRC Ratio
(d)=(a/b)

$

86,297,780

3.39

$

82,480,234

3.07

4.2.1 Prescriptive & Quasi-Prescriptive Offering
Union continues to offer a full suite of prescriptive and quasi-prescriptive measures to more than
100,000 commercial customers. These customers encompass eleven main customer segments: office,
retail, multi-family, foodservice, hotel & motel, manufacturing, agriculture, warehouse, entertainment &
recreation, education and healthcare and all fall within the commercial rate classes: M1, M2, M4, M5,
M7, R01, R10 and R20.
1. Prescriptive Measures: These measures have predictable energy savings based on the size and
classification of the equipment.
2. Quasi-Prescriptive Measures: These measures are slightly different than the prescriptive
technologies. The key difference is that the potential energy savings for these technologies are
‘quasi-prescriptive’ not prescriptive. This means that the majority of the saving inputs will be
prescriptive; however, there will be one or possibly few inputs that need to be customized for each
installation to determine the cumulative m3 savings. Examples of inputs that would have to be
customized for each installation/claim are: where a piece of equipment is installed (new or existing
building), type of business (e.g. Foodservice or Healthcare) and size of equipment (e.g. CFM or BTU).
Target Market
Union Gas continues to approach segments of the commercial market uniquely based on the
business/industry type. Segmenting based on business type means that Union approaches ‘like’
customers in a harmonized way and targets each segment with more customized, relevant and valuable
communications. This approach allows Union to use existing resources more effectively to educate
business customers about potential energy savings. In addition, segmenting based on business type has
provided Union with market insights; allowing better understanding of Union’s commercial customer
base and barriers for DSM uptake. Details specific to each of the prescriptive and quasi-prescriptive
measures are provided below.

39

Market Incentive
Union offered the prescriptive incentives as outlined in Table 4.10 below, as well as some bonus
incentives for a few of the initiatives as detailed in this section. In addition, National Account customers
were also eligible for a multi-unit installation incentive. National Account customers have the ability to
install various different energy efficient technologies within numerous locations across Union’s
franchise. As a result of the high number of savings opportunities, Union designed a bonus structure to
encourage multiple installations by National Account customers within a given year. The following bonus
was offered in 2012:
•
•

25% incentive increase on 6-30 installations per national account
50% incentive increase on >30 installations per national account

The key reasons for this initiative was to encourage more meaningful conversations with National
Account franchises and corporate offices to adopt energy efficiency technologies broadly versus only in
areas where the return on investment was the greatest. It also encouraged the early retirement of
inefficient equipment and the opportunity to install emerging technologies.
Table 4.10 –Commercial/Industrial Prescriptive Offering Incentives
Initiative

Measure

Water
Heating

Hot Water Conservation*
Condensing Gas Water Heaters - 100, 500 & 1,000 gal/day/tank
Front Loading Clothes Washer – CEE Tier 2 Program
Laundry Washing Equipment with Ozone - ≤ 120 lbs & 100,000 - 199,999
lbs/yr
Laundry Washing Equipment with Ozone - ≤ 120 lbs & ≥ 200,000 lbs/yr
Laundry Washing Equipment with Ozone - > 120 lbs & ≥ 260,000 lbs/yr

Space
Heating

Air Curtains - Pedestrian Single Door
Air Curtains - Pedestrian Double Door
Air Curtains - Shipping and Receiving (8x8, 8x10)
Air Curtains - Shipping and Receiving (10x10)
Condensing Boiler - ≤ 299 MBtu/hr
Condensing Boiler - 300 to 999 MBtu/hr
Condensing Boiler - ≥ 1,000 MBtu/hr
Condensing Rooftop Units (MUA) Improved efficiency 1,000 – 4,999 CFM
Condensing Rooftop Units (MUA) Efficiency + 2 speed 1,000 – 4,999 CFM
Condensing Rooftop Units (MUA) Improved efficiency ≥ 5,000 CFM
Condensing Rooftop Units (MUA) Efficiency + VFDs 1,000 – 4,999 CFM
Condensing Rooftop Units (MUA) Efficiency + 2 speed ≥ 5,000 CFM
Condensing Rooftop Units (MUA) Efficiency + VFDs ≥ 5,000 CFM
Destratification Fan
ERV - ≤ 1,999 CFM
ERV - ≥ 2,000 CFM
HRV Multi Family, Health Care, Nursing
HRV 500 - 1,999 CFM - Hotel, Rest, Retail, Rec, School, Off, Warehouse,
Man

Customer
Incentive
Free
$
150
$
200
$ 1,000

$
$
$

50
50
100

$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$

$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$

100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100

1,500
6,000
150
300
600
1,200
600
1,500
4,500
300
800
1,000
1,200
1,600
2,400
1,300
600
1,500
400
400

Service
Provider

Distributor
Incentive
$

50

$
$
$

50
50
50

$
$
$
$

50
50
50
50
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Initiative

Measure
HRV ≥ 2,000 CFM - Hotel, Rest, Retail, Rec, School, Off, Warehouse, Man
Infrared Heating**
Non Condensing Boiler - ≤ 299 MBtu/hr
Non Condensing Boiler - 300 to 999 MBtu/hr
Non Condensing Boiler - ≥ 1,000 MBtu/hr

Commercial
Kitchen

Pre-rinse Spray Nozzle - Installed
Energy Star Dishwasher - Stationary Rack & Under counter
Energy Star Dishwasher - Rack Conveyor - Single & Multi Tank
Cooking Equipment - Energy Star Fryer, Convection Oven, or Steam Cooker
DCKV Fast Food - ≤ 4,999 CFM
DCKV Full Menu - 5,000 – 9,999 CFM
DCKV Dinner House - 10,000 – 15,000 CFM

Customer
Incentive
$
700
$
300
$
250
$ 1,000
$ 3,500
Free
$
100
$
400
$
200
$ 1,000
$ 2,500
$ 3,500

Service
Provider
$
100
$
100
$
100
$
100
$
100
$
$
$
$
$
$

Distributor
Incentive
$
50
$
50
$
50
$
50
$
50

50
50
50
100
100
100

*Additional incentives available. For more information, see details below.
**Service Provider Incentive to HVAC Contractors only.
Market Delivery
When targeting each segment, Union’s highly skilled team of AMs and marketing support execute on
one or more of the following approaches:
•

•

•

Direct Sales Approach: With this approach, Union’s AMs work directly with the end-user to educate
them on potential options to improve the energy efficiency of their facilities, offerings available to
facilitate those options, and how the application process works. The direct sales approach requires
working with multiple contacts within an organization as well as service providers, manufacturers
and distributors who are instrumental in affecting a decision to install energy efficient technologies.
Mass Market Approach: Union Gas uses a number of mass marketing techniques to target the enduse customer such as direct mails, email blasts, and advertising as well as event based marketing
including tradeshows and other similar events to reach a large number of customers and channel
partners.
National Account Approach: Union’s National AMs communicate and influence end-use customers
using a top‐down, centralized approach. National Account customers are those that have multiple
property locations throughout Union’s franchise area with similar design and use, such as retail
chains, property management firms and foodservice chains.

Not only does Union reach and influence through the above direct sales, mass market and national
account approaches, but support is also provided by a network of industry partners. These industry
partners specify or install energy efficient equipment and/or directly educate or influence Union’s
customers to adopt natural gas energy efficient equipment. Maintaining and cultivating relationships
with each of the following industry partners ensures that they are informed of Union’s programs and
that they can articulate the savings, benefits and incentives to customers.
•

Service Providers: Architectural consultants, builders, HVACs, engineering consultants and energy
service companies.
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•
•
•

Associations: Associations align with segment specific approach to market and provide industry
insight necessary to designing programs that resonate with customers and drive action.
Manufacturers: Manufacturers of the technologies that Union promotes provide insight into
products’ key benefits, as well as an effective method to influence the market.
Distributors: Distributors influence the market and their contractor customers. Contractors then
influence the end-user customers installing the equipment.

By employing the various approaches to market and tailoring initiatives to specific business segments,
Union is able to ensure communication with customers is relevant to their needs. For the purpose of
this Report, prescriptive and quasi-prescriptive measures are grouped in terms of ‘initiatives’ for Water
Heating, Space Heating, and Kitchen as detailed below.
4.2.1.1
Water Heating Initiatives
The Water Heating initiative is designed to reduce a customer’s energy use and water consumption. In
2012 Union offered the following:
•

•

•
•

Hot Water Conservation (HWC) - Designed to reduce hot water consumption and the
corresponding natural gas required to heat the water through the installation of energy efficient
showerheads and faucet aerators. Union supplied the measures at no charge to customers for
self-installation. In 2012, Union continued to offer an installation rebate to encourage
immediate installation of the HWC products and also enable the program to collected additional
end-user information.
Condensing Gas Water Heaters - High-efficient gas water heaters that operate at 95% thermal
efficiency. This thermal efficiency is higher than the conventional tank type water heaters that
operate at 80% efficiency – which results in faster hot water cycle times and, therefore, reduced
building operating/energy costs.
Front-Loading Clothes Washers – This technology extracts more moisture from the clothes,
thereby reducing the time, energy and cost of drying.
Ozone Laundry System - A piece of auxiliary equipment added onto a new or existing
commercial washing machine which reduces the amount of chemicals, detergents and hot
washing and drying times required to achieve the same standard of cleaning.

Target Market
Within the Water Heating initiative, there are specific target markets depending on the technology as
detailed below:
•
•
•
•

HWC targeted multi-family facilities and non multi-family facilities including education,
hotel/motels and ‘other’ (such as long-term care, retirement, and recreational facilities).
Condensing gas water heaters were targeted to multi-family, foodservice, education,
entertainment & recreation and healthcare customers. In 2012, Union extended the program to
customers who use more than 100 gallons per day.
Marketing for the front-loading clothes washers targeted the multi-family segment.
Ozone laundry was marketed to customers with large volumes of laundry such as hotel/motels,
laundry services, long-term care and healthcare segments.
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Market Incentive
• HWC includes the following free measures for each shower and sink contained within each unit
of their building:
o 1.25 gpm showerhead
o 1.5 gpm kitchen aerator eligible for kitchen in multi-unit family and commercial kitchens
o 1.0 gpm bathroom aerators
In addition, a $3 per product installation incentive was offered to the participants if the
equipment was installed within eight weeks of shipment.
•

The incentive for condensing gas water heaters was $150 per unit.

•

The front-loading clothes washer incentive was $200 per unit.

•

The incentive for the ozone laundry rental or leased equipment consisted of:
o Washer Extractor(WE) ≤ 120 lbs capacity & 100,000 to 199,000 lbs/yr - $1,000 per unit
o WE ≤ 120 lbs capacity & ≥ 200,000 lbs/yr - $1,500 per unit
o WE > 120 lbs capacity & > 260,000 lbs/yr - $6,000 per unit
Union offered a special segment-specific bonus incentive of $200, $500 and $800 per unit
corresponding to the bullet list above to hotel/motel and laundromat customers to encourage
program uptake.

Market Delivery
• Union continued to deliver HWC through Ecofitt in 2012. Ecofitt was responsible for tracking and
managing all orders generated by Union’s mass market campaigns through Ecofitt’s online
system or by fax, mail or phone. Through the Ecofitt delivery mechanism, Union distributed
23,564 individual units within the multi-family segment in 2012, a significant decline from
41,571 in 2011. HWC was promoted through:
o Tradeshows and events, such as the Property Management Expo;
o Key associations;
o National Accounts approach; and
o Union’s business website.
•

Condensing Gas Water Heater marketing efforts included promotion through a direct sales
approach, mass market initiatives (individualized customer letters and email blasts),
tradeshows, events, and key association publications.

•

Union Gas made a conscious decision to ramp down efforts relating to the front-loading clothes
washer measure in 2012 and concentrate program budget on measures that drive more cost
effective natural gas savings.

•

The ozone laundry marketing efforts included promotion through a direct sales approach by
collaboration with technology manufacturers to effectively reach and influence early technology
adopters. Union began a collaborative approach with the technology manufacturers to offer
equipment demonstration in hotel/motel franchisees to illustrate the benefits of the technology
to the customer prior to installation. In addition to the special demonstrations, and traditional
marketing, Union offered a special segment-specific bonus incentive to hotel/motel and
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laundromat customers to encourage program uptake as noted above. As a result of these
efforts, there was a substantial increase in the ozone technology uptake in 2012.

Figure 4.15, Ozone Laundry Equipment Direct Mail
4.2.1.2
Space Heating Initiatives
The Space Heating Initiative is designed to stimulate customer action to retire older inefficient space
heating equipment and install new energy efficient space heating equipment. In 2012, Union offered the
following:
•

Air curtain technology - Delivers a controlled stream of air that separates the indoor and
outdoor environment. Air curtains reduce infiltration of cold or hot outside air through
doorways, significantly reducing natural gas heating in winter and air conditioning in summer.
Air curtains are often used where doors stay open for long periods of time. Typical examples
include shipping docks and retail or office entrances.

•

Condensing boiler - Recovers energy that would normally be discharged into the atmosphere
through a flue. This improves heating efficiency by approximately 15‐20% compared to a
conventional boiler, resulting in reduced gas bills. It also requires less space, offering more
flexibility in small space environments.

•

Condensing Make-up Air – These units are indirect gas fired and provide fresh air to common
areas in commercial buildings. The majority of furnaces built into rooftop units are midefficiency units with efficiencies ranging from 78% - 82%. Condensing technology offers
improved efficiencies of 90% and above and the high ‘turn down’ feature results in lower
operating costs, and better control and comfort. There are three sub-categories for this
technology:
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1. Improved efficiency
2. Efficiency + 2 speed
3. Efficiency + Variable Frequency Drives (VFDs)
Condensing technology is relatively new in the marketplace. As a new technology, the adoption
rate continued to be minimal in 2012 but momentum is expected to increase throughout 2013.
•

Destratification fans - Large downdraught fans ranging from 8 to 24 feet in diameter. They offer
an inexpensive and efficient way to bring heat down from the ceiling to mix with cooler floor
temperature air, ensuring a consistent and comfortable temperature where it is most needed.
Facilities with large stratified temperature differences have the greatest potential for energy
savings; typically, the greater the ceiling height, the greater the potential for savings in the
heating load.

•

ERV/HRV - ERVs capture heat and moisture, while HRVs capture heat. The recovered heat
energy from the indoor air is used to heat air entering the building. ERVs & HRVs reduce the
energy use associated with heating the space and related energy costs, and make the whole
system operate more efficiently.

•

High-Efficiency Non-Condensing Boilers - In 2012, Union launched the high efficiency noncondensing boiler technology for space heating, domestic water heating or a combination of
both applications. Significant savings can be achieved through the installation of high efficiency
non-condensing boilers with a combustion efficiency of over 85% in comparison to older boilers
currently still being used in the market.

•

Infrared Heaters – This measure helps customers conserve energy and money, as they deliver
heat directly to where it’s needed instead of heating the air within a space, like traditional
forced air heating systems. Efficiency for this technology is especially evident in large volume
buildings that do not require a steady state of heat or where there is a large amount of air
exchange such as near a loading dock.

Target Market
Within the Space Heating initiative, there are specific target markets depending on the technology as
detailed below:
•

Air Curtains were targeted to warehouse and manufacturing segments.

•

All commercial/industrial customers were eligible for the Condensing Boiler measure; however
Union Gas mainly targets healthcare, multi-family and education customers.

•

Condensing Make-up Air was targeted primarily to multi-family and healthcare segments as well
as all other segments where the technology is appropriate.

•

Destratification Fans were targeted to warehouse and manufacturing facilities with high ceilings.

•

All commercial/industrial customer segments are eligible for ERVs/HRVs, provided an engineer
stipulates that it is not a code requirement. Union mainly targets healthcare and education
customers.
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•

High-Efficiency Non-Condensing Boilers are available to all commercial/industrial customers,
however Union mainly targets healthcare, multi-family and education customers.

•

For the Infrared Heater technology, Union targeted segments such as, warehouses, agriculture,
retail and manufacturing.

Market Incentive
• Union offered end-use customers the following incentives for Air Curtains:
o Shipping Doors: $600- $1,200 per unit
o Pedestrian Doors: $150- $300 per unit
•

For Condensing Boilers, Union offered end-use customers $600-$4,500 per unit.

•

The incentives for Condensing Make-Up Air were as follows:
o Improved efficiency $300-$1,000 per unit
o Efficiency + 2 speed $800- $1,600 per unit
o Efficiency + Variable Frequency Drives (VFDs) $1,200 - $2,400 per unit

•

Destratification fans were eligible for $1,300 per unit.

•

Union offered an end-use customer incentive of $400-$1,500 per unit for ERVs/HRVs.

•

High-Efficiency Non-Condensing Boilers were eligible for incentives of $250 - $3,500 per unit.

•

For Infrared Heaters, Union offered end-use customers $300 per unit.

Market Delivery
• Marketing efforts for Air Curtains included a direct mail to warehouse and manufacturing
customers and a direct sales approach primarily with National Accounts customers. To build
awareness and encourage adoption, an air curtain introductory bonus was offered until
December 2012 at an additional $300 per unit.
•

Condensing Boilers, ERVs/HRVs, and High-Efficiency Non-Condensing Boilers were promoted
through:
o Direct and national account sales approach;
o Key healthcare and education association ads, press releases, newsletters, publications
as well as through direct mails and email blasts to their membership who are also
Union’s customers;
o Key healthcare and education tradeshows and events and speaking opportunities
highlighting condensing boilers and customer testimonial success stories, such as the
Ontario Association of School Business Officials;
o Building and maintaining relationships with key service providers and manufacturers to
ensure education and awareness of Union’s programs, as well as promotion of the
programs to their customers; and
o Developed marketing collateral to be used as a leave behind with customers after a
direct sales call.
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Figure 4.16, Condensing Boiler Primer
•

The marketing of Condensing Make-Up Air units included a direct sales approach, tradeshows,
educational workshop opportunities to create knowledge and awareness, as well as targeted
marketing materials, such as customized sales letters.

•

Marketing efforts for Destratification Fans included working with manufacturers and targeting
potential customers, such as warehousing and manufacturing segments, via mass marketing
direct mail and targeted communication. Relationships with service providers and
manufacturers continued to be a key focus in 2012 to ensure Union’s offering was being
consistently promoted to their customers.

•

Union’s promotion of Infrared Heaters was through a direct sales approach, and mass marketing
initiatives such as direct mails, email blasts, and Union’s website. Furthermore, Union promoted
the technology though building/maintaining relationships with key service providers,
distributors, contractors and manufacturers to ensure they are educated about Union’s
programs and to ensure they are promoting it to their customers.
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Figure 4.17, Infrared Heater Poultry Barn Direct Mail
4.2.1.3
Commercial Kitchen Initiatives
The Commercial Kitchen Initiative is designed to encourage food establishment owners and operators to
install high efficiency technologies and Energy Star cooking equipment which are designed to reduce hot
water consumption and/or natural gas. In 2012, Union offered the following:
•

Efficient Pre-Rinse Spray Nozzle - This technology involves a high pressure 0.64 gpm nozzle. This
is the most efficient spray nozzle available in North America.

•

Cooking Equipment (EnergyStar fryers, steam cookers and convection ovens) - High Efficiency
and Energy Star Cooking Equipment is 20-50% more efficient than traditional cooking
equipment. Eligible equipment includes Energy Star fryers, steam cookers and convection
ovens.

•

Demand Control Kitchen Ventilation (DCKV) - Traditional ventilation systems operate at only one
speed, whereas the speed of demand control kitchen ventilation systems automatically respond
to changes in cooking volume and heat, resulting in much greater efficiency. The prescriptive
savings for DCKV were based on three ranges of total range hood exhaust: 0 – 4999 CFM, 5000–
9999 CFM, and 10,000–14,999 CFM.

•

Energy Star Dishwashers - Energy Star commercial dishwashers reduce energy, water
consumption and improve performance. On average they are 25% more energy efficient and
25% more water efficient than standard models. Models include under counter, door and
conveyor type as well as rack-less conveyor.
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Target Market
Within the Commercial Kitchen initiative, there are specific target markets depending on the technology
as detailed below:
•

The Efficient Pre-Rinse Spray Nozzle measure is relevant to establishments with commercial
kitchens. Union focused on the following segments: foodservice, hotel & motel, retail, long-term
care, education and entertainment.

•

Cooking Equipment, DCKV and Energy Star Dishwashers were targeted to the following
commercial kitchen customer segments: foodservice, hotel/motel, education, and healthcare
segments.

Market Incentive
• Eligible participants received a free Efficient Pre-Rinse Spray Nozzle including free installation.
•

For Cooking Equipment, Union offered $200 for each unit.

•

The incentives for DCKV were based on unit sizes:
o Up to 4,999 CFM – $1,000 per unit
o 5,000 to 9,999 CFM – $2,500 per unit
o 10,000 to 15,000 CFM – $3,500 per unit

•

Energy Star Dishwasher incentives were as follows:
o Under counter and Stationary Rack models - $100 per unit
o Rack Conveyor models - $400 per unit

Market Delivery
• In 2012, Union Gas exited the pre-rinse nozzle program offering. The decision to retire the
program was based on the success of previous years’ market efforts which appear to have
resulted in market saturation of the technology. Union acquired a deeper portion of the market
opportunity through its third party delivery partner Ecolab Corporation. As opportunities for
program uptake diminished, Union decided to withdraw the measure from the offering.
•

Marketing efforts for cooking equipment included mass marketing to commercial kitchen
customers through email blast, and association newsletters and trade publications, as well as a
direct marketing approach to the foodservice, hotel/motel, education and healthcare segments.
Union also utilized a targeted National Accounts strategy to the foodservice segment to
capitalize on program uptake from the key chains within Union’s franchise. To further enhance
Union’s efforts, Union focused on continued relationship management with manufacturers to
support awareness of Union’s program and to ensure it was being promoted to their customers.

•

Union works closely with manufacturers and end use customers to promote DCKV systems.
Union marketed the benefits of DCKV through the following communication vehicles: industry
trade magazine advertisements, mass marketing and personalized customer letters through
direct mail, trade show participation and a National Accounts strategy and a multi-installation
bonus with foodservice chains.
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•

The marketing of Energy Star Dishwashers included a direct sales approach with National
Account customers, partnerships with manufacturers, tradeshows, as well as a targeted
marketing materials e.g., personalized customer letters.

4.2.2 Custom Offering
Union focuses on advancing customer energy efficiency and productivity through providing a mix of
custom incentives, education and awareness to commercial and industrial customers across all
segments. The objective of the custom offering is to generate long-term and cost-effective energy
savings for Union Gas customers.
Target Market
Custom offerings cover opportunities where energy savings are linked to unique building specifications
or design concepts, processes or new technologies that are outside the scope of prescriptive and/or
quasi-prescriptive measures. The offerings and incentives are targeted direct to the end-user, while
trade allies involved in the design, engineering and consulting communities assist to expand the
message of energy efficiency.
Market Incentive
Various incentives are available for custom participants specific to education and audit assessments,
however the resource acquisition incentive value for projects is $0.10 per annual m³ of natural gas
saved.
Market Delivery
There are numerous approaches to delivering the custom offering, many of which involve customer
education designed to increase awareness on energy efficiency opportunities and benefits. These
include the following:
Engineering Feasibility and Process Improvement Studies
Union supported the completion of studies to identify and quantify potential energy savings measures.
Furthermore, Union supported comprehensive process improvement studies to determine and assess
financial costs and benefits of energy-efficiency opportunities, supporting the customer’s internal
decision making process.
Operation and Maintenance Practices
Union Gas provided financial incentives to support the completion of operation and maintenance
actions and practices which result in saving natural gas, and which may also increase energy-efficiency
and/or improve productivity of customers’ operations. These incentives were available for customers,
with or without an engineering feasibility or process improvement study.
New Equipment and Processes
Union Gas provided financial incentives to support the installation of new equipment and processes
which result in saving natural gas, and which may also increase energy-efficiency and/or improve
productivity of customer’s operations. These incentives were available for customers, with or without an
engineering feasibility or process improvement study.
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Energy Management
Union Gas provided financial incentives to support the installation of energy meters, monitoring and
management systems, allowing customers to manage the energy intensity of their operations actively
and continuously.
2012 Custom Offering Highlights
Custom projects are no longer required to screen TRC positive on an individual basis. Rather the
commercial/industrial program as a whole must screen TRC positive. This has allowed Union the ability
to support customer projects with higher simple payback periods such as solar walls, window
replacements and thermal barrier upgrades. Previously, each custom project was required to screen
TRC positive for a financial incentive.
Union Gas continues to utilize a rigorous quality control process for all custom projects. Professional
Engineers (P.Eng), licensed to practice in Ontario, assist customers with the quantification of energy
savings prior to application submission. After application submission, all custom projects undergo a
secondary P.Eng review to validate the reasonableness of the savings calculations, while ensuring
appropriate supporting documentation is provided.
In the spirit of continuous improvement, two significant process improvements were instituted in 2012,
with the intention of solidifying the electronic application and review process for custom projects:
1) Union Gas developed eight standard calculators to consistently estimate natural gas savings for
common commercial custom projects. The standard calculators are as follows:
• Formula 1 laundry
• Hot water heating
• Destratification Fan
• Roof insulation
• Make-up air VFD retrofit
• Boiler combustion control
• Make-up air
• Window
2) All custom projects utilize an application summary excel workbook, to accurately summarize all
key project inputs, variables and details. This summary workbook strengthened Union’s
secondary P.Eng. review, and was implemented to assist in the annual verification of custom
projects.
4.2.3 Education & Awareness
Union offers a wide variety of materials and workshops aimed at building awareness for energy
efficiency in the customer’s facility. The focus is on educating the customer and their employees on how
to identify energy conservation opportunities and supply them with the resources to research and
evaluate possible solutions. Specific customer education and awareness efforts included:
High Performance Boiler Solution – Technical Workshop
Union Gas partnered with the Canadian Boiler Society to deliver three training workshops in London,
Burlington and Ajax focusing on High Performance Boiler Solutions. The workshops presented common
boiler solutions to increase energy-efficiency and save natural gas. Topics included; boiler combustion
tuning, electronic boiler combustion control, feed-water economizer, blow-down heat recovery and
operation & maintenance practice.
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Steam System Performance Solution – Technical Workshop
Union Gas partnered with Swagelok Energy Advisors, a world-class leader in steam system solutions, to
deliver three workshops in Sudbury, London and Burlington. These workshops focused on educating
steam system operators and engineers on the best-in-class operation & maintenance practices to
increase fuel-to-steam efficiency and overall system efficiency.
Hospital Steam System – Walkthrough Blitz
Union Gas partnered with Spirax Sarco, a leading steam system equipment and solutions provider, to
conduct steam system walk-thru blitzes of seven hospitals. The blitzes were intended to be short,
intense activities providing a fresh perspective review of complex steam systems to identify short-term
and long-term energy savings measures.
4.2.4 Lessons Learned
Prescriptive & Quasi-Prescriptive Offering
1. Bonus incentives and limited time offers are important tools that assist in advancing energy
efficiency projects. They create a sense of urgency with customers, generate new project leads,
and result in early retirement of inefficient pieces of equipment. They also allow Union to target
deeper energy efficiency opportunities within customer facilities and to better target segments
that have been slower in adopting energy efficient technologies.
2. Equipment such as Ozone Laundry Equipment, Demand Control Kitchen Ventilation and
Destratification Fans all help save energy in facilities, however they are not considered “vital” to
the operation of a facility; therefore customers have appeared less interested in adopting them.
In 2012, Union explored new methods to engage customers on these technologies (as with the
Ozone Laundry Site Demonstrations) and will continue to explore new and innovative ways to
increase technology adoption and influence the marketplace.
Custom Offering
1. Developing eight standard calculators for common commercial custom projects assisted in
accurately estimating natural gas savings. In addition, using a common calculation method and
input template, custom applications are streamlined for efficiency from both the customer and
Union’s perspective. At the time of their development, these eight calculators are expected to
be useful for approximately 30% to 40% of all commercial custom applications – the remainder
being customer specific.
2. All custom projects utilized a project application summary workbook to consistently summarize
all key project inputs, variables and details. This summary workbook strengthened Union’s
internal quality control P.Eng review, and is also expected to improve the annual verification of
custom projects from the third-party perspective.
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5.

Low-Income Scorecard

Low-Income programs are similar in nature to resource acquisition programs, but are separated to
recognize the specific needs of this customer group. They may result in lower TRC net savings than nonlow-income programs as well as various other benefits that are difficult to quantify 4. These programs
also more adequately address the challenges involved in identifying and providing DSM programs for
and the special needs of this consumer segment. Like resource acquisitions programs, low-income
programs seek to achieve direct, measureable savings customer-by-customer and involve the
installation of energy efficient equipment.
Table 5.0 presents the results of the low-income scorecard. Union achieved 150% of the overall
scorecard target, resulting in an incentive of $2.725 million.
Table 5.0 – 2012 Low-Income Scorecard Results
Metric Target Levels

Metrics

Weight

Achievement

% of
Metric
Achieved

Weighted %
of Scorecard
Achieved

Lower Band

Target

Upper Band

Cumulative Natural
Gas Savings from
3
Single Family (m )

20,600,000

30,000,000

37,500,000

65%

44,042,693

194%

126%

Cumulative Natural
Gas Savings from
3
Multi-Family (m )

9,750,000

13,000,000

16,250,000

35%

11,871,819

83%

29%

Total Scorecard Target Achieved
Scorecard Incentive Achieved

150%

$ 2,725,227

The single family metric consists of cumulative m3 saved from the Helping Homes Conserve offering
(basic measures and insulation upgrades). The multi-family metric consists of cumulative m3 saved from
the Affordable Housing Conservation offering.

5.1

5

Low-Income Program

The Low-Income program is designed to reduce the energy burden facing low-income single family and
multi-family dwelling customers. In 2012, Union’s Low-Income single family offerings consisted of a
standalone basic measure offering and a building envelope offering. While finalizing the 2012-2014
DSM Plan, Union agreed to retire the standalone basic measure offering by Q2 2012 and focus efforts on
larger, long-lasting savings. To ensure this exit took place, Union agreed to a cap on the low-income
scorecard of 7.7 million cumulative m3 earned through the standalone basic measure offering. Details
for these offerings are located in section 5.1.1 and 5.1.2.

4

These various benefits not captured by the traditional net TRC savings measure may include reduction in arrears
management costs, increased home comfort, improved safety and health of residents, avoided homelessness and
dislocation, and reductions in school dropouts from low-income families
5
Actual scorecard achievement result is 155%. Maximum achievement is capped at 150%.
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Union introduced a social and assisted housing offering for the multi-family market in Q2 2012. This
offering provides municipalities and social and assisted housing owners with enhanced incentives on all
multi-family prescriptive and custom measures currently offered in the Commercial/Industrial Program.
Details of this offering are located in section 5.1.3.
Table 5.1 shows the results of the Low-Income program. The total spend for the Low-Income program is
administered on a program level and is not available per offering. Table 5.2 breaks down the total
spend into its components.
Table 5.1 – 2012 Low-Income Program Results
Program

Offering

Units

Annual Gas
3
Savings (m )

Cumulative Gas
3
Savings (m )

LowIncome

Affordable Housing
Conservation

6,756

601,126

11,871,819

30,218

750,144

7,901,520

3,672

1,491,631

36,342,693

40,646

2,842,901

56,116,031

Helping Homes Conserve
6
(Basic)
New Helping Homes
Conserve
2012 Low-Income Total

Net TRC

TRC
Ratio

$ 7,702,047

$ 2,488,180

1.32

$7,702,047

$2,488,180

1.32

Total Spend

Table 5.2 – 2012 Low-Income Program Spend
Item

Total

Incentives

$ 5,342,715

Administration

$

893,499

Evaluation

$

188,205

Promotion

$ 1,277,628

2012 Total Low-Income Program Spend

$ 7,702,047

Table 5.3 shows the calculation of the Low-Income program’s TRC ratio. The Low-Income program’s net
TRC benefits exceed its net TRC costs by $2.488 million.

6

3

While the Helping Homes Conserve (Basic) offering achieved savings of 7.9 million m , this offering is capped at
3
7.7 million m when its results are applied to the Low-Income scorecard.
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Table 5.3 – 2012 Low-Income Program Cost-Effectiveness

Measures

TRC Benefits
(a)

TRC Costs
(b)

Net TRC
(c)=(a-b)

TRC Ratio
(d)=(a/b)

$ 10,339,502

$ 5,491,990

$ 4,847,512

1.88

$ 2,488,180

1.32

Administration

$

893,499

Evaluation

$

188,205

Promotion

$ 1,277,628

Low-Income Program Total

$ 10,339,502

$ 7,851,322

5.1.1 Helping Homes Conserve Offering (Basic)
Union continued to deliver the Helping Homes Conserve basic measure offering in Q1 across 13
communities. Union ended the delivery of the standalone basic measure offering in March 2012, but
continued to offer basic measures as part of the new, more comprehensive, Helping Homes Conserve
offering (Section 5.1.2). The standalone basic measure offering provided low-income customers with
the free installation of energy-efficient showerheads, pipe wrap, and a programmable thermostat.
Bathroom and kitchen aerators were left with the customer for self-installation.
Target Market
This offering targeted customers who met the following criteria:
•
•
•

Income is at or below 135% LICO;
Private homeowner or tenant who pays their own gas bills or;
Tenants residing in social and assisted housing, regardless of who pays the gas bills.

March 2012 marked the exit of the standalone HHC basic offering. As such, Union promoted it to fewer
communities than in recent years. Efforts were focused in large centres (Windsor, Hamilton, London,
Guelph, Sarnia, Brantford, Belleville, North Bay, Sudbury) and a few surrounding small centres.
Market Incentive
The standalone HHC basic offering was delivered at no cost to the customer. Customers participating in
could expect savings of up to $200 per year on their energy bills.
Market Delivery
Union’s main approach to delivering the standalone basic measure offering was direct delivery and
installation through a targeted neighbourhood strategy. A target list of low-income customers was
developed through third party postal code data that identified neighbourhoods with a high propensity
of low-income residents. These postal codes were then cross-referenced against Union’s internal
customer data and target lists were created. To ensure the privacy of customers, customer names were
omitted from marketing materials and were never supplied to Union’s third-party installation
contractor.
Prior to a technician entering a neighbourhood, the identified customers were sent a direct mail piece
letter that explained the program benefits and notified them that a technician would be visiting their
neighbourhood in the next few weeks. Customers then received a notification flyer two to three days
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prior to a technician’s visit to remind them that personnel would be in the neighbourhood performing
installations. Technicians would then visit the homes offering customers installations and/or schedule an
installation at a more convenient time. Once the installation was completed, the customer would sign an
acknowledgement form and receive a programmable thermostat instruction sheet and education guide
which includes low cost energy conservation tips tailored to low-income customers. If a customer was
not home, a door hanger would be left behind to let them know a representative had visited and to
encourage them to call the toll free number provided or visit the web to book an appointment.
5.1.2 New Helping Homes Conserve Offering (formerly Home Retrofit)
In 2012, Union ramped up efforts around the Home Retrofit offering which provides building envelope
upgrades to qualified low-income customers’ homes. This offering was branded as Helping Homes
Conserve (HHC) in order to leverage the brand equity and trust that was gained with customers through
the basic measure offering that was eliminated as a standalone initiative in March. The new HHC
offering provides low-income customers with a free home energy audit and upgrades including: attic
insulation, wall insulation, basement insulation and draft-proofing measures. Basic measures including
showerheads, aerators, pipe insulation and programmable thermostats are provided to qualified
customers at the time of the home energy audit if they have not previously received them.
Target Market
This offering targets customers who meet the following criteria:
• Income is at or below 135% LICO;
• Occupants of single detached and low-rise multi-family (3 stories or less);
• Private homeowner or tenant who pays their own gas bills or;
• Tenants residing in social and assisted housing, regardless of who pays the gas bills.
Income verification is required to participate in this offering.
Large municipalities in Union’s franchise and a few small surrounding centres were targeted in 2012,
including: Windsor, Hamilton, London, Cambridge, Waterloo, Woodstock, Belleville-Trenton, Dunnville,
St Thomas, North Bay and Guelph, Brantford, Simcoe, Port Hope and Cobourg.
Market Incentive
Helping Homes Conserve is delivered at no cost to the customer. Customers participating can receive all
recommended thermal envelope upgrades at no cost as determined through the free energy audit.
Customers can expect to reduce gas consumption by up to 30% and benefit from a much more
comfortable home.
Market Delivery
Union’s main approach to delivering the HHC offering is to work with experienced and reliable delivery
agents to perform energy audits and measure installation. A second service provider was hired to
respond to the increase in program targets as well as expand the program offering into additional
communities within the franchise area. Measures that are installed in the home are determined by a
free home energy audit performed by a Certified Energy Auditor. All measures that screened at 0.7 TRC
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ratio or greater were installed in the home. After the measures were installed, a second home energy
audit was conducted to verify the gas savings realized.

Figure 5.0, Helping Homes Conserve Brochure
Union was successful in delivering the Helping Homes Conserve offering to 1,481 customers in the social
housing market and 271 customers in the private market for a total of 1,755 customers. 70% of realized
gas savings were derived from social housing and 30% from the private market.
Table 5.4 illustrates the distribution and gas savings of Helping Homes Conserve customers both by
region and housing market.
Table 5.4 – Helping Homes Conserve Distribution
Homes Completed in
Social Housing (SH)

Homes Completed in
Private Market

Total m³
SH

Total m³
Private

Total m³
Saved

% of Total
m³

Windsor

270

132

151,389

227,246

378,634

25%

Hamilton

352

56

228,752

83,691

312,443

21%

London

335

44

177,723

57,226

234,950

16%

Belleville-Trenton

100

0

50,112

0

50,112

3%

Dunnville

35

0

25,517

0

25,517

2%

St Thomas

149

0

130,315

0

130,315

9%

68

0

65,579

0

65,579

4%

138

42

166,747

86,840

253,587

17%

34

0

40,495

0

40,495

3%

1,481

274

1,036,628

455,003

1,491,631

100%

Region

Guelph
Brantford
Simcoe
Total
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Social and Assisted Housing Strategies
Targeted outreach to housing departments was conducted to ascertain multi-unit property listings
owned by social and assisted housing providers. The findings were used to build a master list. Twenty
seven municipal social and assisted housing providers were identified, and Union used direct sales to
target key influencers and decision makers within these municipal providers. AMs were leveraged to
manage these relationships and provide leads to the appropriate delivery agent for program
implementation.
Private Market Strategies
Union developed a turn-key private market approach to augment the existing lead generation process in
the social and assisted housing market. Customer intelligence, LICO level and home characteristics
including age of home, size of home, and natural gas consumption were utilized to assess a customer’s
potential to qualify for low-income programs and to develop targeted direct mailing lists.
The direct mail campaign was specifically designed to focus on encouraging customers to see if they met
the qualification requirements rather than posing the offering as a low-income “helping” program. Key
elements of the re-design features a ‘house proud’ customer that highlights the overall improvement of
home comfort and the courteous nature of the installers at absolutely no cost to the customer.
Participation rates doubled from 2% to 4% upon the redesign of the marketing material for this
campaign.

Figures 5.1/5.2, Helping Homes Conserve Direct Mail Letter and Door Hanger
Union also engaged in discussions with the City of London to learn more about the current interactions
between their Community Development Managers and the ‘at-risk’ neighbourhoods within the city. To
complement the comprehensive program application package used for the direct mail campaigns,
smaller sized postcard program information cards were developed and provided to Community
Managers for distribution at local meetings and town halls to generate program interest.
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Figure 5.3, Helping Homes Conserve Postcard
Online Self Serve Web Strategy
Union’s Helping Homes Conserve webpage www.uniongas.com/helpinghomes was designed to support
the direct-mail marketing campaigns and to allow private homeowners, renters and social housing
providers to register for the program and begin the screening process. The HHC webpage outlines the
details of the offering, the benefits of participating, eligibility criteria and how to register. Union will
continue to enhance the webpage in 2013 to include an online application form that will closely
resemble the format of the application form included within the direct mail package, as well a customer
testimonial, descriptions and images of the work that could be completed in the home.

Figure 5.4, Helping Homes Conserve Lawn Sign
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Health and Safety
Through the home audit process, it has been found that almost 8% of qualifying homes were ultimately
deemed ineligible due to health and safety issues within the building envelope. Environmental concerns
such as inadequate ventilation, mould, moisture, asbestos, vermiculite, excessive clutter, and lead paint
can prevent a customer’s home from qualifying for the program. These health and safety problems can
be a result of poor structural design, age of the home, as well as the inability for the homeowner to
address maintenance concerns due to lack of time, knowledge and money. As a result, Union developed
a Health & Safety Policy in 2012 to address these problems and to avoid disqualifying homes based on
treatable environmental hazards. Homes that were audited in 2012 and deferred based on health and
safety issues will be addressed in 2013.
5.1.3 Affordable Housing Conservation Offering (formerly Social and Assisted Housing)
In April 2012, Union launched the Affordable Housing Conservation (AHC) offering, targeting the social
and assisted housing market. This offering includes custom and prescriptive measures for multi-family
buildings in the social and assisted housing sector. In recognition of the limited capital available for
upgrades in social housing, Union introduced enhanced incentives for these providers to implement any
energy efficient measures available to commercial customers. These improved incentives aim to help
this market segment achieve greater energy and cost savings in their properties long term.
Target Market
This offering targets social and assisted housing corporation managers that manage multi-family housing
stock. Social and assisted housing is defined as housing developed, acquired or operated under a
federal, provincial or municipally funded program.
Examples of social and assisted housing are:
• Non-profit corporations as outlined in the Social Housing Reform Act, 2000;
• Public housing corporations owned by municipalities directly or through Local Housing
Corporations;
• Non-profit housing co-operatives as defined in the Co-operative Corporations Act, 1990;
• Non-profit housing corporations that manage/own rural and native residential housing; and
• Non-profit housing corporations that manage/own residential buildings developed under the
Affordable Housing Program.
Union conducted outreach to the housing departments of Ontario’s Ministry of Municipal Affairs and
Housing to identify a list of multi-unit social and assisted housing properties. This information was then
compared against the past participation in the Commercial/Industrial multi-family initiative. Market
intelligence such as housing stock mix and an inventory of their equipment was gathered to build a lowincome multi-family customer database and to identify opportunities for prescriptive and custom
projects. This list continues to be improved and will be key to assessing future multi-family DSM market
opportunities.
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Market Incentive
Prescriptive Measures
The AHC offering includes all of the prescriptive measures offered to the multi-family segment within
the standard Commercial portfolio. However, the incentive levels offered to the low-income subsegment of the market are higher in recognition of the capital barriers that face this group. Participating
social and assisted housing providers were responsible for sourcing service providers for installation of
these measures and they received the appropriate incentives from Union upon project completion as
outlined in Table 5.5 below. Service providers include architectural consultants, builders, HVACs,
engineering consultants and energy service companies.
Table 5.5 – Affordable Housing Conservation Offering
Measure

End-user Incentive

Service
Provider
Incentive

3

$

100

3

$

100

3

$

100

3

$

100

3

$

100

3

$

100

Condensing Gas Water Heater
(1000 gal/day) purchase

$1,900 flat incentive

$

100

Condensing Gas Water Heater
(500 gal/day) purchase

$1,000 flat incentive

$

100

Condensing Gas Water Heater
(100 gal/day) purchase

$500 flat incentive

$

100

3

$

100

3

$

100

3

$

100

Condensing Boiler – up to 299 MBtu/h

$0.10 per cumulative m

Condensing Boiler – 300 to 999 MBtu/h

$0.10 per cumulative m

Condensing Boiler – over 1,000 MBtu/h

$0.10 per cumulative m

Non-Condensing Boiler – up to 299 MBtu/h

$0.10 per cumulative m

Non-Condensing Boiler – 300 to 999 MBtu/h

$0.10 per cumulative m

Non-Condensing Boiler – over 1,000 MBtu/h

$0.10 per cumulative m

ERV (New Build) Multi-family 0-2,000 CFM

$0.10 per cumulative m

HRV (New Build) Multi-family

$0.10 per cumulative m

MUA Unit (Existing Build) Improved Efficiency
1,000-4,999 CFM

$0.10 per cumulative m
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Custom Initiative
Custom measures were also made available to social and assisted housing providers where there was an
opportunity for cost-effective m3 savings. Participating social and housing providers were responsible
for driving the installation process for these measures and they received the incentives for participation
as outlined below:
•
•

$0.10 per cumulative m3of gas saved
Incentive cap: 50% of the eligible costs of the project

Building Assessments
This new offer was introduced to identify prescriptive and custom upgrade opportunities in social and
assisted housing multi-family buildings. Union offered social and assisted housing providers a free
comprehensive building assessment service for up to three of their multi-family buildings. These
assessments resulted in a report that identified prescriptive and custom measure upgrade
recommendations. Parameters for the site assessment offering were:
•
•

Multi-family site assessments funded up to a maximum of $5,000 per site and up to a maximum
of $25,000 per entity per year; and
AMs follow existing commercial market protocols for assessing energy auditor reports and site
assessment subsidization.

Market Delivery
The AHC Offering was delivered by the AMs. AMs focused their sales efforts on housing managers and
decision-makers within the principal 27 municipal social housing corporations in the Union Gas franchise
area. While the prospect of significant subsidization of capital expenditures through our offering may
seem like an easy decision, there are many barriers to adoption. Social housing managers are extremely
busy, under resourced and face tight budget constraints. To maximize program adoption Union took
three main approaches for outreach: direct sales, secondary provider outreach and association
marketing.
Direct Sales
• AMs met directly with key social and assisted housing managers amongst the 27 municipal
providers in Union’s franchise to present Union’s suite of offerings and to elicit participation. An
AHC sales package was developed to assist the AMs in their direct sales initiatives that clearly
and concisely conveyed the offerings available to all multi-family and single-family stock
managed by the social and assisted housing provider.
• Qualified prescriptive and custom measures were identified by the housing provider and a
building assessment was considered if there was potential to discover projects.
• Social and assisted housing managers were responsible for sourcing contractors to implement
prescriptive and custom measures which were followed by the applicable incentive payment
from Union.
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Secondary Provider Outreach
Union commenced an outreach to smaller secondary providers of social housing in Ontario that included
non-profit and native housing agencies via a direct mail campaign. Over 200 secondary housing
providers in Union’s franchise were targeted. The first mailer outlined the suite of AHC measures
available to this market. Two subsequent mailings focused on boiler incentives and free showerhead
installation respectively.

Figure 5.5, Affordable Housing Conservation Offering Brochure

Figure 5.6, Affordable Housing Conservation Offering Boiler Direct Mail
Association Marketing
Union has developed and fostered relationships with relevant associations and organizations while
educating them on our suite of offerings in the social and assisted housing sector.
Partnership with the Ontario Non-Profit Housing Association (ONPHA)
Union partnered with the Ontario Non-Profit Housing Association (ONPHA) in 2012 by placing
advertisements in their bi-monthly newsletter, Quick Connections to promote Union’s AHC offering to
social and assisted housing providers. Moreover, Union sponsored ONPHA regional meetings in
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Hamilton, London and Windsor to further promote energy conservation. Union also was a sponsor of
the 2012 ONHPA tradeshow as well as an exhibitor which provided the opportunity to promote the
Affordable Housing Conservation offering. Union found that this partnership was an effective means of
educating social and assisted housing providers on the cost benefits of Union’s AHC offering for multiunit properties in order to drive installation appointments.

Figure 5.7, Affordable Housing Conservation Tradeshow Poster
Partnership with Housing Services Corporation (HSC)
HSC is a non-profit organization that delivers province wide programs that benefit Ontario’s affordable
housing sector. HSC has been a long standing key partner for Union in promoting the low-income DSM
program. In 2012, Union continued to foster this relationship and presented the new suite of AHC
offerings. Union also participated at their annual Regeneration Forum in May 2012 via a platinum level
sponsorship.

Figure 5.8, Affordable Housing Conservation Program HSC Promotion

64

Free Showerhead Installation Initiative
This offer contains energy efficient showerheads and aerators. Union provides free installation of
showerheads to eligible multi-unit social and assisted housing properties.
Target Market
This offering targets social and assisted housing corporation managers that manage multi-family housing
stock. Customers can expect to save up to $50 per year in every unit in their building that receives the
hot water conservation measures.
Market Incentive
The measures are provided at no cost to social and assisted housing organizations.
• Faucet Aerator – bath (1.0 gpm) left for tenant installation
• Faucet Aerator – kitchen (1.5 gpm) left for tenant installation
• Showerhead – 1.25 GPM - installed

Figure 5.9, Affordable Housing Conservation – Free Showerhead Installation Brochure
Market Delivery
Direct sales
• AMs presented this offering to decision-makers in the major municipal social housing
corporations in Union’s franchise.
Delivery Agent
• Union partnered with Ecofitt on the delivery of the free showerhead installation initiative.
Ecofitt technicians performed installation of up to two energy efficient 1.25 GPM showerheads
in each qualified unit and aerators were left for self installation.
Direct Mail
• To elicit participation among secondary municipal and private social and assisted housing
providers, a direct mail campaign was delivered to these customers. The direct mail campaign
65

consisted of a postcard that outlined the offering and instructed customers to contact Union’s
delivery agent, Ecofitt, to book an appointment for free installation.

Figure 5.10, Affordable Housing Conservation – Free Showerhead Installation Direct Mail
Market Research
Low-Income DSM Offerings to Market-Rate Multi-Family Buildings
This secondary research project was agreed to in the 2012-2014 Settlement Agreement. The objective is
to evaluate the viability of offering low-income programming to market-rate multi-family housing
providers (in addition to the existing programming targeting social housing). Research commenced in
2012 and will be completed by Q2 2013.
Social Housing Provider Research
In 2012, Union started the preliminary stages of a research project that would target decision makers
and influencers of social and assisted housing providers. The primary goal of the research is to deepen
the understanding of social and assisted housing providers to increase participation and improve the
effectiveness and delivery of Union’s AHC offering. This research is exploring all aspects of the decision
making process that would impact social and assisted housing providers participation in the program, as
well as a broader investigation to better understand the competitive framework in which the offering
operates. The final stages of the research will be completed in 2013.
5.1.4 Education and Awareness
Education has been, and will continue to be, an important part of the Low-Income Program. Union
recognizes that there is a need not only to provide conservation programs directed to low-income
customers, but also to educate customers on the direct benefits of energy-efficient behaviour. To date,
Union has focused education efforts on private market customers through targeted education brochures
and education workshops hosted at the community level.
Education Workshops
In Q1 of 2012, Union Gas continued to strategically offer education workshops as part of the HHC basic
offering. Union hosted a total of four workshops in partnership with the following social service
agencies: London Urban Services Organization, the South London Neighbourhood Resource Centre and
the YMCA Hamilton. These one-hour interactive workshops were run by an AM and were designed to
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educate participants on how to reduce their energy costs and increase their comfort through the
application of basic weatherization materials in the home. These workshops also enabled Union to
strengthen relationships with key agencies that are trusted faces in their communities and provided
Union with the opportunity to promote the HHC offering to prospective participants. Each participant
received a free weatherization kit that included a variety of basic weatherization materials to be used
around the home. Participants were also provided with an assortment of education literature including
an energy saving guide and information on Union’s Low-Income offerings including eligibility criteria and
application instructions.
Education Video
Union worked with energy consultant Gail Lawlor to develop a short education video to enhance the
education workshops and to be used in other forums such as the web. This seven minute education
video was designed to encourage the workshop participants to implement the demonstrated energy
conservation practices at home, and to highlight other low-cost and no-cost energy saving tips and tricks
for around the home. Each workshop participant received a copy of the video which is also available on
Union’s Helping Homes Conserve webpage www.uniongas.com/helpinghomes.
Education Guide
To provide further value to customers after installing the measures as part of the HHC program, Union
provided each customer with an education guide specifically tailored to low-income customers that
outlined low-cost and no-cost energy reduction tips for the home. The guide included energy tips for
home heating, water heating, window and door weather stripping and lighting.
Reducing Energy Demand with Youth

Union partnered with Housing Services Corporation and its subsidiary, GLOBE (Green Light on a Better
Environment) by sponsoring the Reducing Energy Demand with Youth (REDY) project in the WindsorEssex area. The REDY program is a “green” training program targeted at youth 18-30 who are interested
in learning about, and becoming involved in energy conservation type work. The five day hands on
training program had an emphasis on building retrofits and provided a mobile training centre for the
REDY participants to actually practise the various skills being taught (e.g. weather stripping and caulking,
energy installations etc.). This initiative aligned with Union’s mandate to deliver and support education
programs at the community level, and also provided Union with the opportunity to help build capacity in
the Windsor-Essex community for energy retrofit work. A Union representative delivered a presentation
to the REDY class on Union’s DSM programs being delivered in their community, and the REDY graduates
were also connected with Union’s delivery agents and subcontractors in the Windsor-Essex area for
potential employment opportunities.
5.1.5 Lessons Learned
1. Accessibility Requirements in Social Housing
Union was successful in gaining the support of social housing providers in new communities in 2012.
However, internal policies and limited staff resources resulted in delays to accessing units for energy
audit and measure implementation purposes which slowed down the process. As a result, an
agreement was developed and utilized in order to effectively communicate the expectations of the
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social housing provider for preparation and implementation of the offering. Work within the units of the
provider’s housing stock would not commence until the agreement had been signed and the
expectations were clearly understood.
2. Private Market Single Family Home Expansion
Union has worked closely with social housing providers since the introduction of the new HHC offering
in order to improve the energy efficiency of their housing stock. Union has worked with its primary
housing providers in order to address the units within their housing stock that required immediate
assistance in order of priority. In 2012, Union found that a smaller level of natural gas savings were
being realized from the primary housing providers given that their most at-need units have already been
addressed through HHC. With the expansion into the private market, Union has found that private
market homes yield natural gas savings two to three times the level of social housing stock in some
cases. Despite the additional steps required to qualify private market customers, the resulting natural
gas savings per home can offset the decline that Union has seen in the social housing market.
3. Sales Process for Social and Assisted Housing Providers
Union’s incentives were well-received by the market and there was solid participation in the AHC
offering by municipal social housing providers. The delivery team learned that in the social and assisted
housing market the process of moving a project from conception to completion is often lengthy and can
be impacted by a number of housing provider variables including budgets, internal process, human
resources and policies. In 2013, the program delivery team will adjust the approach to market where
appropriate to manage projects to the greatest efficiency based on our 2012 experiences.
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6.

Large Industrial Rate T1 and Rate 100 Scorecard

The Large Industrial Rate T1 and Rate 100 scorecard consists of cumulative m3 saved from customers
within Rate T1 and Rate 100. Table 6.0 presents the results of the Large Industrial Rate T1 and Rate 100
scorecard. Union achieved 150% of the overall scorecard target, resulting in an incentive of $1.807
million.
Table 6.0 – 2012 Large Industrial Rate T1 and Rate 100 Scorecard Results
Metric Target Levels

Metrics
Cumulative Natural
3
Gas Savings (m )

Lower Band

Target

Upper Band

750,000,000

1,000,000,000

1,250,000,000

Weight

Achievement

% of
Metric
Achieved

Weighted %
of Scorecard
Achieved

100%

1,392,931,990

179%

179%

Total Scorecard Target Achieved
Scorecard Incentive Achieved

6.1

150%

$ 1,806,595

Large Industrial Rate T1 and Rate 100 Program

Union’s Commercial, Industrial and Large Industrial Rate T1 and Rate 100 programs are aligned under
one brand platform, EnerSmart. This ensures a seamless, recognizable brand throughout Union’s
franchise.
For Large Industrial Rate T1 and Rate 100 customers, the EnerSmart program was designed with a
particular focus on achieving savings in a process-specific energy application. AMs market the program
directly to customers and indirectly through trade allies, channel partners, Energy Service Companies
(ESCO’s), engineering firms, and equipment manufacturers. AMs work to cost-effectively promote
energy efficiency within Union’s Large Industrial Rate T1 and Rate 100 customer base.
Large Industrial Rate T1 and Rate 100 custom projects are jointly delivered through Union’s AMs and
Technical Project Managers. Success is achieved by combining strong engineering expertise with the
relationships established through the direct account-management approach. This approach is critical to
influencing the market and achieving successful implementation of the program.
Table 6.1 shows the results of the Large Industrial Rate T1 and Rate 100 program and Table 6.2 breaks
down the total spend into its components.
Table 6.1 – 2012 Large Industrial Rate T1 and Rate 100 Program Results
Program

Offering

Large Industrial
Rate T1 Rate 100

All Offerings

Large Industrial Rate T1 Rate 100 Total

7

7

Units

Annual Gas
3
Savings (m )

Cumulative Gas
3
Savings (m )

Total Spend

Net TRC

TRC
Ratio

341

82,782,080

1,392,931,990

$ 5,043,295

$ 139,118,713

6.33

341

82,782,080

1,392,931,990

$ 5,043,295

$ 139,118,713

6.33

Actual scorecard achievement result is 179%. Maximum achievement is capped at 150%.
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Table 6.2 – 2012 Large Industrial Rate T1 and Rate 100 Program Spend
Item

Total

Incentives

$ 4,049,599

Administration

$

838,114

Evaluation

$

37,549

Promotion

$

118,033

2012 Total Large Industrial Rate T1 and Rate 100 Program Spend

$ 5,043,295

Table 6.3 shows the calculation of the Large Industrial Rate T1 and Rate 100 program’s TRC ratio. With a
TRC ratio of 6.33, the Large Industrial Rate T1 and Rate 100 program’s net TRC benefits are over six
times greater than its net TRC costs. This TRC ratio is the largest of all of Union’s 2012 DSM programs.
Table 6.3 – 2012 Large Industrial Rate T1 and Rate 100 Program Cost-Effectiveness
TRC Benefits
(a)

TRC Costs
(b)

Net TRC
(c)=(a-b)

TRC Ratio
(d)=(a/b)

$

25,088,760

$ 140,112,409

6.58

Administration

$

838,114

Evaluation

$

37,549

Promotion

$

118,033

$

26,082,456

$ 139,118,713

6.33

Measures

Large Industrial Rate T1 and Rate 100 Program Total

$165,201,169

$165,201,169

6.1.1 Program Offerings
Given the low level of new build activity in this sector, the Large Industrial Rate T1 and Rate 100 market
is not differentiated into new build and existing buildings. The Large Industrial Rate T1 and Rate 100
market is highly heterogeneous, with most projects tied directly to unique processes or technology
requirements.
The Large Industrial custom program goal is to generate long-term and cost-effective energy savings for
Union Gas customers. Program offerings are outlined below.
Customer Engagement - Communication and Education
Union Gas provided education, training and technical expertise and offers a wide variety of materials
aimed at building an increased awareness of energy-efficiency opportunities and benefits.
New Equipment and Processes
Union’s role in promoting and implementing energy efficient options continued to help companies
control energy costs and remain competitive in today’s global economy. The instability of the current
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economic climate is a threat to the industrial customer base in Union’s franchise area. With the
continual focus on cost reduction, many industries lack the resources to analyze potential energy saving
opportunities. Union helps fill this gap with its reliable, knowledgeable and reputable Technical Project
Managers in conjunction with incentives designed to influence equipment choices.
Operations & Maintenance
Union assisted customers maintain equipment standards at optimal performance levels by providing
financial incentives for implementing operations and maintenance practices that save natural gas
through repairs, replacements or retrofits of existing equipment.
Process Improvement Studies
Union provided customer incentives for conducting detailed engineering analysis and designing specific
process equipment or operational improvements identified with or without a general plant audit. The
program works to support performance testing and analyses of industrial boilers, total steam plants,
thermal fluid heaters, vaporizers, furnaces and special process equipment. Testing identifies and
quantifies energy saving opportunities, cost saving opportunities, implementation costs and payback
periods as well as NOx and CO2 impacts.
Engineering Feasibility Studies
Engineering Feasibility Studies that included an analysis of natural gas equipment as well as electricity,
compressed air, water and wastewater were provided. These feasibility studies helped customers
formulate a priority list of energy efficiency projects geared to site-specific energy plans and budgets.
Union also assisted the customer’s technical staff in generating business cases to enable the customer to
secure corporate capital funding for energy efficient equipment and/or process changes.
Steam Trap Surveys
Steam trap surveys conducted by qualified service companies are designed to reduce losses from steam
distribution systems. Each survey identifies leaking, over-sized or under-sized, blocked and/or flooded
traps, as well as the need for improvements in condensate return systems.
Boiler Tune-ups
Union provided an incentive to large industrial customers for the optimization of their facilities boiler’s
air-to -fuel ratio, ensuring efficient combustion and natural gas savings.
Infrared Anti-Condensate Polyethylene Plastic
For the large greenhouse customers Union provided an incentive for the installation of IRAC
polyethylene plastic to assist greenhouses in saving natural gas.
Similar to the commercial/industrial custom offering, Union continued a rigorous quality control process
for all Large Industrial Rate T1 and Rate 100 custom projects. Professional Engineers (P.Eng), licensed to
practice in Ontario, assist customers with the quantification of energy savings prior to application
submission. All custom projects are then subjected to a secondary professional engineering review to
validate the reasonability of the claimed savings, while ensuring appropriate supporting documentation
is contained in the project files.
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6.1.2 Large Industrial Rate T1 and Rate 100 Program 2012 Incentives
Table 6.4 shows the incentive guidelines for the 2012 Large Industrial Rate T1 and Rate 100 offerings.
Table 6.4 – 2012 Incentive Guidelines
Offer

Incentive

Engineering Feasibility Study

50% of the cost, up to $10,000

Process Improvement Study

66% of the cost, up to $20,000

Steam Trap Survey

50% of the cost, up to $6,000

New Equipment

$0.08 per cumulative m³, up to $40,000

Operations & Maintenance

$0.08 per cumulative m³, up to $20,000

Boiler Tune-Up

$250 per boiler

Meters – Gas/Steam/Hot-water

50% of the cost, up to $1,000

Infrared Polyethylene – IR Poly

$400 per growing acre

Demonstration of New Technologies

25% of the cost, up to $75,000

6.1.3 Education and Promotion
Customers have repeatedly told Union they find significant value in the training and educational
material provided.
Union continues to expand and broaden distribution of the following educational and promotional tools,
which contain information specifically geared towards Large Industrial Rate T1 and Rate 100 customers:
• GasWorks newsletter;
• EnerSmart brochures;
• EnerCase reports;
• Workshops to promote the efficient use of natural gas and increase the awareness of energy
savings opportunities;
• Sponsorship of specific educational forums;
• Promotion and attendance at independent professional development groups, trade
organizations, and government workshops; and,
• Developed an online calculator for greenhouse customers that lets them compare the cost of
burning natural gas and extracting CO2 to the cost of burning natural gas and buying liquid CO2.
GasWorks is a technology and energy conservation newsletter, designed to assist large users of natural
gas to better manage their business. GasWorks provides industry trend, technology and energy
efficiency information to help businesses improve process productivity, enhance reliability of equipment
and control energy expenses. The newsletter provides links to Union’s website and energy efficiency
programming as well as various tools, calculators, an online resource library, and an “Ask an Expert”
service to provide technical advice.
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Below is a summary of the most accessed articles of 2012:
• Steam System Optimization Series: Returning Condensate to the Boiler Reduces Operating
Costs;
• Save Energy With a Pressurized Condensate System; and
• Winter Fuel Price Outlook for 2013.
Union’s webpage, dedicated to the EnerSmart program, contains an application form, technology
information, conversion calculations, technical presentations from customer meetings, and a series of
links for additional references; including the newly developed brochures and inserts, which were added
to an expanding library of EnerSmart and EnerCase brochures. These brochures include customer
testimonials that speak to the customer challenges and solutions Union provided.

Figure 6.0, EnerSmart Steam Performance Brochure
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Figure 6.1, EnerCase Steam System Efficiencies Brochure

Figure 6.2, Website screenshot: http://uniongas.com/business/savemoneyenergy/index.asp
Union hosted several seminars throughout 2012 to promote energy conservation to Large Industrial
Rate T1 and Rate 100 customers. These seminars were attended by 95 delegates in total. Table 6.5
provides a summary of seminars and number of participants.
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Table 6.5 – Union Hosted Seminars
Name of Seminar

# of Participants

TAP your Steam Savings – Level 1

77

TAP your Steam Savings – Level 2

12

Integrated Energy Management Systems (IEMS)

6

In addition to hosting seminars, Union also showcased its program offerings and industry knowledge by
attending industry tradeshows. Table 6.6 lists the tradeshows specific to Large Industrial Rate T1 and
Rate 100 customers that Union attended in 2012.
Table 6.6 – Industry Tradeshow Participation
Industry Tradeshow Attendance

Date

Canadian Healthcare Engineering Society Conference

June 2012

Canadian Boiler Society Education & Training Forum

June 2012

Greenhouse Growers Trade Show and Open House Featuring
Energy Efficiency Suppliers

September 2012

Education does not stop with customer training and seminars. Union prides itself on providing highly
valued energy expertise, technical support, and resources for Large Industrial Rate T1 and Rate 100
customers. As a leader in energy efficiency committed to working closely with government, efficiency,
environmental and professional organizations, Union fully understands the latest trends and
technologies. This is not limited to potential solutions for individual customers, but also includes the cobenefit of shared learning. Some examples of industry partnerships include:
Consortium for Energy Efficiency (CEE)
Through this partnership, Union networked with efficiency program administrators from across the
United States and Canada with a focus on developing common approaches to advancing energy
efficiency.
Energy Solutions Centre (ESC)
Through the ESC, Union collaborated with energy utilities, municipal energy authorities, equipment
manufacturers, and vendors to accelerate the acceptance and deployment of new energy-efficient, gasfuelled technologies.
Natural Resources Canada (NRCan)
Union’s involvement with NRCan includes participation in research activities, funding of industry-specific
benchmark studies, and offering Union customers assistance in obtaining government funding for
energy efficiency projects. Specific NRCan programs include:
• Office of Energy Efficiency (OEE)
• Canadian Industry Program for Energy Conservation (CIPEC)
• CANMET Energy Technology Centre
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Canadian Boiler Society (CBS)
Union partnered with the Canadian Boiler Society to provide technical training to Union customers that
will help them operate their equipment at optimum efficiency.
6.1.4 Lessons Learned
Union developed and implemented one significant process improvement in 2012, with the intention of
solidifying the custom project application, review and approval process. All custom projects utilized a
project application summary sheet, to consistently summarize all key project inputs, variables and
detail. This summary sheet strengthened Union’s secondary professional engineering review, and
assisted in the annual verification of custom projects.
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7.

Market Transformation Scorecard

In 2012, Union shifted its focus from Drain Water Heat Recovery (DWHR) to the New Home Efficiency
program, which was branded as Optimum Home.
Prior to 2012, Union’s Market Transformation activities had been focused exclusively on the DWHR
technology; however, as part of Union’s 2012-2014 DSM Plan, the Drain Water Heat Recovery program
was exited in 2012. Union had a $0.550 million budget available to sunset the DWHR program and this
budget was used to support commitments already made to builders and other market participants as
Union exited the program in 2012. There is no performance measurement associated with the DWHR
program.
Table 7.0 presents the results of the market transformation scorecard. Union achieved 113% of the
overall scorecard target, resulting in an incentive of $0.182 million.
Table 7.0 – 2012 Market Transformation Scorecard Results
Metric Target Levels

Metrics

Weight

Achievement

% of
Metric
Achieved

Weighted %
of Scorecard
Achieved

4

50%

3

125%

63%

15

50%

8

100%

50%

Lower
Band

Target

Upper
Band

Residential New Build - Top
10 Builders Participating

1

2

Residential New Build - Top
50 Builders Participating

5

8

Total Scorecard Target Achieved
Scorecard Incentive Achieved

113%
$181,734

The “top builders” is based on the number of housing starts in Union’s franchise area in the prior
calendar year. The metric results represent the number of home builders that participated in the
Optimum Home Program by signing a Participation Contract within the program year.
Table 7.1 shows the results of the market transformation program.
Table 7.1 – 2012 Market Transformation Program Results
Program

Offering

Market
Transformation

Optimum Home
Drain Water Heat Recovery

2012 Market Transformation Total

Units

Total Spend

NA

$ 434,823

1,269

$ 477,142

1,269

$ 911,965

Table 7.2 breaks down the total spend into its components. As there were no optimum homes built in
2012 and no gas savings, an evaluation of the market transformation program was not needed.
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Table 7.2 – 2012 Market Transformation Program Spend
Item

Total

Optimum Home Incentives

$

56,810

Optimum Home Administration

$

158,090

Optimum Home Evaluation

$

0

Optimum Home Promotion

$

219,923

DWHR Sunset

$

477,142

2012 Total Market Transformation Program Spend

$

911,965

7.1

Drain Water Heat Recovery Program (sunset)

The Ontario government released an OBC Supplementary Bulletin 12 (SB-12) on March 15, 2013, which
includes a number of changes to the 2012 new Ontario Building Code (OBC). The most noteworthy
change is that Drain Water Heat Recovery is now formally recognized as being amongst the choices for
“paths to compliance” in the current OBC for the first time. The timing of this announcement provides
additional support to transform the residential market towards adopting the DWHR technology in the
wake of Union Gas’ decision to sunset market transformation programming efforts on DWHR in favour
of advancing efficiency in the residential new construction market as a whole.
Union provided sunset dollars to specific builders who had either made previous commitments to Drain
Water Heat Recovery purchases prior to Union’s announcement to exit the market, or to those builders
that had extremely long sell cycles and had already made commitments to home buyers to include the
technology as a result of Union’s program.
Union provided builders with an incentive of up to $400 per participating home for the purchase and
installation of DWHR units.

7.2

Optimum Home Program (formerly New Home Efficiency)

The Optimum Home Program is designed to accelerate residential home builder’s energy efficiency
practices such that they are ready and capable of building homes that meet an increased minimum
efficiency standard expected in the next release of the Ontario Building Code (OBC) in 2017. Optimum
Home is based on a whole-home, consultant based approach. It is not based on a single technology,
there are no gas saving requirements and it is not tied to a specific label.
The program engages builders in a three year consulting process to build homes to a higher level of
energy efficiency. Union partners participating builders with a leading building science consultant who
can provide leading edge advice to get builders ready for the next set of OBC changes by helping them
build 20% above the current OBC.
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Figure 7.0, Optimum Home Brochure
These industry experts include Gord Cook, Al Schmidt, Michael Leo and Tex McLeod, and are the leading
group of consultants in Ontario’s residential building industry which reinforces the value proposition for
builders.
The outcome of advanced building is achieved through a process which identifies and addresses barriers
to the adoption of energy efficient construction. The consulting process deals with every aspect of the
builder’s business including marketing, sales, contracts, construction, service and trades.
Recognizing that every builder is different, Optimum Home is tailored to suit each builder’s individual
needs. The consultant works with the builder to build capacity within the organization to effectively
build to a higher efficiency, and to understand opportunities to mitigate any incremental costs through
business process improvements. Optimum Home consists of three phases:
•

•

•

Phase One - Discover: Union Gas pairs builders with a leading building science consultant to
develop a baseline by benchmarking current product and business practices and conducting
an on-site audit. The consultant will lead discussion on new technologies, building practices
and options, resulting in a Builder Options Package to assist the builder to build 20% above
OBC 2012. The builder will build one Discovery Home at 20% above OBC 2012.
Phase Two - Apply: The builder will work with the consultant to test the new Builder
Options Package, examine lessons learned, establish training requirements and conduct
training, engage sales and marketing in the discussion and conduct performance testing.
Phase Three – Sustain: The consultant will work with the builder towards full
implementation of the new specifications as identified throughout the Optimum Home
process. Consultant sets out a sustainability plan to maintain momentum of building to a
new level of efficiency. A minimum of 10% of the builder’s total housing starts must be built
to 20% above Code.
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Target Market
This program targets the top fifty builders in Union’s franchise area (based on 2011 housing starts).
In addition to the top fifty builders, the following groups play a secondary role in influencing a builder’s
decision to participate in Optimum Home. Influencing these parties will help drive demand for highperformance homes, and in turn, builder interest in the Optimum Home offering.
•
•

New home buyers – who will ultimately purchase the higher efficiency homes.
Builder sales centres – work on behalf of builders to promote new homes and upgrade features
directly to new home buyers. They have a great deal of influence in obtaining customer takeup. Under the builder’s direction, they will promote the programs that they believe will generate
the most customer interest. There are many competing companies attempting to influence
design/sales centres (such as manufacturers of faucets, cabinets, countertops, etc.), which can
make it difficult for energy efficiency products to gain footing.

With the emphasis on builder recruitment in 2012, Union focused its efforts on the top 50 builder target
market and is developing their marketing strategy for new home buyers and builder sales centres in
2013.
Market Incentive
Optimum Home is delivered at no cost to the builder. Participating builders receive the following:
• Free consultation by renowned industry experts 8;
• Trades, sales and marketing training;
• Continuous cost savings and process efficiencies; and
• $2,500 incentive towards the construction of a Discovery Home 9.
Market Delivery
A profile of the top 50 builders in Union’s franchise area was completed in order to determine which
builders would be targeted for 2012 participation. Union’s delivery agent, EnerQuality, was leveraged to
add additional market intelligence to the top 50 builder list such as key contact information and labelling
practices. Union led the builder recruitment process and collaborated with EnerQuality and the
consultants to conduct builder outreach where Union did not have established builder relationships.
Union developed a Builder Partnership Package to formally sign builders up for Optimum Home which
included a Builder Partnership Agreement between the participating Builder and Union Gas and a Non
Disclosure Agreement. An Optimum Home builder portfolio was also developed which included a
brochure outlining the Optimum Home offering and its key benefits, a consultant biography piece to
highlight the experience and credentials of the four leading building science consultants, a testimonial
piece and a PowerPoint presentation that further articulated the Optimum Home offering.

8
9

Up to 30 Consultant days over the three phases of the program.
To be provided upon completion and evaluation. Limited to the one Discovery Home built in Phase One.
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Figure 7.1, Optimum Home Consultant Biographies
Market Launch Event
Union held an exclusive Optimum Home market launch event in May 2012 for Union’s top 10 builders.
The Presidents and/or Chief Executive Officers of the top 10 builders were invited to this exclusive
market launch event for the opportunity to be the first builders in the market to hear about Optimum
Home. The builder representatives were provided with an overview of Optimum Home and the benefits
of participating. The objective of this event was to secure program buy in and participation amongst
these top 10 builders and have them commence Phase One in 2012. Union was successful in having four
out of the top 10 builders sign the Builder Partnership Agreement following this event.

Figure 7.2, Optimum Home Event Gift Tag
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Figure 7.3, Optimum Home Event Invite
Ontario Home Builders’ Association (OHBA) Partnership
As part of Union’s ongoing commitment to the builder community, Union partnered with the Ontario
Home Builders’ Association. Support of the OHBA has provided Union with the ability to boost its brand
profile amongst multiple stakeholders, receive strategic input in the direction of our programs and
regulatory issues and enhance market intelligence relating to energy efficiency, sustainability and
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“better building” in the new housing market. Union participated in the 2012 OHBA conference that was
held in September and attended various events throughout the year with the OHBA’s local chapters.

7.3

Lessons Learned

1. Not all builders were prepared for the 2012 Ontario Building Code (OBC) – On January 1st 2012, the
OBC changed to EnerGuide 80. For some builders, this was a monumental change to their building
practices. As these builders were struggling to meet the new OBC requirements, it would be a stretch for
them to build to the Optimum Home standards at 20% above OBC 2012. OBC 2017 was announced in
November 2012 and is set to be 15% above the current OBC. As a result, Union focused on positioning
Optimum Home as an enabling program that would get builders above and beyond the next set of code
changes. Union recognized the need to emphasize that Optimum Home is not strictly designed to get
builders to meet the next set of minimum requirements; rather it is designed to support their ability to
position themselves to exceed future building efficiency improvement requirements from a technical
standpoint, and do so with minimal to no incremental cost.
2. Re-evaluation of Optimum Home value proposition – The Optimum Home marketing material was
developed prior to the market launch event in May based on Union’s perceived needs of the builders.
After having had the opportunity to present this offering to different builders, it was recognized that
there was a need to reposition Optimum Home as an “enabling” program, providing customized support
to builders in their journey to high performance home building. Union learned that builders are less
concerned with building “green” but the idea of “high performance” home building resonated with
them more. As a result, Union revamped its marketing material in Q3.
3. Marketing support required for builders – While working through the preliminary stages of Phase
One with participating builders, it was recognized that builders are looking for marketing support
including but not limited to, press releases, verbiage for their website on high performance homes and
lawn signs to promote their Discovery Home. Builders are interested in leveraging high performance
home building to differentiate themselves from their competition. Union will be defining what the
marketing support offer is to builders, and the parameters around marketing Optimum Home in 2013.
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8.

Evaluation, Measurement and Verification

For the purpose of validating the accuracy of claimed savings, Union undertakes several verification
studies each year. These verification evaluation projects are designed to ensure that the claimed
participation and installation rates for technologies delivered through Union’s programs are accurate.
An assessment of claimed savings obtained through custom projects was also completed. For 2012
custom project verification included Low-Income Custom initiative, Commercial/Industrial Custom
offering and Large Industrial Rate T1 and Rate 100 program with a total of 58 project verifications, a very
large increase from last year of 38. In addition, Union carries out related research to better understand
the overall impacts and benefits that specific programs provide its customers. For 2012, Union also
commissioned verification studies for the Residential ESK offering, Low-Income HHC offering and
Commercial HWC initiative as detailed in this section of the report.

8.1

Residential Verification

Union conducted a verification study specific to the Residential ESK program offering to validate the
savings results presented in the Draft Annual Report. Beslin Communications Group Inc. was contracted
to provide a statistically representative sample at the 90:10 confidence level and conduct the
verification for the ESK offering via telephone survey. The study and the results that they generated are
outlined below.
8.1.1 Energy Savings Kit Offering Verification
Union conducted a verification study across all five channels for the ESK offering to ensure the savings
claimed were accurate, as outlined in Table 8.0. These studies determined the number of ESK measures
that were installed and remained installed for 2012. Additionally, since the savings associated with the
ESK showerheads relate to showering for an entire home, the verification also established the portion of
showering that was attributable to the ESK showerhead. Furthermore, the verification process
determined the percentage of ESK recipients that used a natural gas water heater to heat their home’s
water. Through these efforts, these studies provide adjustment factors that are applied to the savings
claims made in this Draft Annual Report. Union also uses the collected information to assess areas of
success and areas for potential improvement relating to the offering.
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Table 8.0 - Summary of Residential Verification Studies
ESK Channel

Participants

Source

Primary Objectives

Push

Customers who received an
ESK through Union-run
events, and HVAC partners
visiting their home

Beslin
Communications
Group Inc.

-

Customers who received an
ESK by responding to Direct
Mail campaigns, retail
events, and web requests

Beslin
Communications
Group Inc.

Customers who received an
ESK through any Push or
Pull channels, which
already received an ESK in
prior years, but are still
eligible for the upgraded
measures

Beslin
Communications
Group Inc.

Customers who received an
ESK through the door-todoor initiative

Beslin
Communications
Group Inc.

Pull

Replacement
(Push & Pull)

Door-to-Door
(Push)

-

-

Install

Customers who received an
ESK when an HVAC partner
visited their home, and
elected to have the
showerhead installed

Beslin
Communications
Group Inc.

-

Verify measure installation
Verify continued use of the measure
Verify percentage of showering under the
efficient showerhead
Verify water heater type
Verify measure installation
Verify continued use of the measure
Verify percentage of showering under the
efficient showerhead
Verify water heater type
Verify measure installation
Verify continued use of the measure
Verify percentage of showering under the
efficient showerhead
Verify water heater type

Verify measure installation
Verify continued use of the measure
Verify percentage of showering under the
efficient showerhead
Verify water heater type
Verify measure installation
Verify continued use of the measure
Verify percentage of showering under the
efficient showerhead
Verify water heater type

The final verified results for the offerings are presented in Tables 8.1, 8.2, 8.3, 8.4, 8.5, and 8.6 below as
percent adjustments that have been applied to the claimed savings.
Table 8.1 - Adjustment Factors: ESK Push
% With
Natural Gas
Hot Water
Heaters

Adjustment
Factor

59%

84%

50%

46%

39%

84%

33%

Pipe Wrap

62%

60%

84%

51%

Energy-efficient Showerhead

60%

51%

84%

35%

Measure
Verified
Installed

Measure
Remained
Installed

Kitchen Faucet Aerator

60%

Bathroom Faucet Aerator

Measure

% Showering
Under LowFlow
Showerhead

82%
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Table 8.2 - Adjustment Factors: ESK Pull
% With
Natural Gas
Hot Water
Heaters

Adjustment
Factor

58%

87%

50%

51%

46%

87%

40%

Pipe Wrap

71%

69%

87%

60%

Energy-efficient Showerhead

73%

67%

81%

87%

47%

% Showering
Under LowFlow
Showerhead

% With
Natural Gas
Hot Water
Heaters

Adjustment
Factor

Measure
Verified
Installed

Measure
Remained
Installed

Kitchen Faucet Aerator

64%

Bathroom Faucet Aerator

Measure

% Showering
Under LowFlow
Showerhead

Table 8.3 - Adjustment Factors: ESK Push Replacement
Measure
Verified
Installed

Measure
Remained
Installed

Kitchen Faucet Aerator

88%

82%

100%

82%

Bathroom Faucet Aerator

90%

90%

100%

90%

Pipe Wrap

94%

94%

100%

94%

Energy-efficient Showerhead

91%

88%

85%

100%

74%

% Showering
Under LowFlow
Showerhead

% With
Natural Gas
Hot Water
Heaters

Adjustment
Factor

Measure

Table 8.4 - Adjustment Factors: ESK Pull Replacement
Measure
Verified
Installed

Measure
Remained
Installed

Kitchen Faucet Aerator

80%

72%

100%

72%

Bathroom Faucet Aerator

81%

81%

100%

81%

Pipe Wrap

87%

87%

100%

87%

Energy-efficient Showerhead

79%

74%

81%

100%

60%

Measure
Verified
Installed

Measure
Remained
Installed

% Showering
Under LowFlow
Showerhead

% With
Natural Gas
Hot Water
Heaters

Adjustment
Factor

Kitchen Faucet Aerator

86%

83%

100%

83%

Bathroom Faucet Aerator

85%

85%

100%

85%

Pipe Wrap

92%

92%

100%

92%

Energy-efficient Showerhead

82%

80%

100%

71%

Measure

Table 8.5 - Adjustment Factors: ESK Door-to-door

Measure

88%

86

Table 8.6 - Adjustment Factors: ESK Install
% With
Natural Gas
Hot Water
Heaters

Adjustment
Factor

82%

100%

82%

92%

92%

100%

92%

100%

100%

100%

100%

95%

92%

100%

72%

Measure
Verified
Installed

Measure
Remained
Installed

Kitchen Faucet Aerator

87%

Bathroom Faucet Aerator

Measure

Pipe Wrap
Energy-efficient Showerhead

8.2

% Showering
Under LowFlow
Showerhead

78%

Low-Income Verification

Union conducted three verification studies specific to the Low-Income program to validate the savings
results presented in the Draft Annual Report. Beslin Communications Group Inc. conducted the
verification for the HHC offering via telephone survey; SeeLine Group Ltd. undertook the Low-Income
AHC initiative on-site verification; while Michaels Energy conducted the custom project savings
verification. These studies and the results that they generated are outlined below.
8.2.1 Helping Homes Conserve Offering Verification
Union verified the HHC offering to ensure the savings claimed were accurate, as listed in Table 8.7.
Similar to the Residential ESK offering verification, this study also determined the installation and
persistence rates of the showerheads, kitchen aerators, bathroom aerators and pipe wrap in addition to
the percentage portion of showering that was attributable to the ESK showerhead. As with the ESK
offering verification, the HHC survey also quantified the percentage of recipients that have a natural gas
water heater in their home. Beslin Communications Group Inc. was contracted to provide a statistically
representative sample for the HHC offering at the 90:10 confidence level.
Table 8.7 – Helping Homes Conserve Verification Parameters
Participants

Source

Customers who received a
showerhead, bathroom aerator and
kitchen aerator through the HHC
offering

Beslin
Communications
Group Inc.

Primary Objectives
-

Verify measure installation
Verify continued use of the measure
Verify percentage of showering under the efficient
showerhead
Verify water heater type

The resulting adjustment factors depicted in Table 8.8 have been applied to the claimed savings and will
also be used to help Union assess areas of success and areas for potential improvement.
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Table 8.8 - Adjustment Factors: HHC Low-Income
% With
Natural Gas
Hot Water
Heaters

Adjustment
Factor

81%

100%

81%

86%

86%

100%

86%

Pipe Wrap

94%

94%

100%

94%

Energy-efficient Showerhead

93%

92%

100%

80%

Measure
Verified
Installed

Measure
Remained
Installed

Kitchen Faucet Aerator

85%

Bathroom Faucet Aerator

Measure

% Showering
Under LowFlow
Showerhead

87%

8.2.2 Free Showerhead Installation Initiative Verification
Union conducted an on-site verification study for the Free Showerhead Installation initiative that
specifically targets social & assisted housing low-rise and high-rise apartment buildings. The initiative
offers a free installation of up to two energy-efficient 1.25 GPM showerheads in each unit in addition to
a kitchen and bathroom aerator (left for the tenant to install).
SeeLine Group Ltd. was contracted to perform the verification study. The purpose was to provide an
adjustment factor to be applied to the results of the initiative to ensure the associated savings
appropriately reflect installation rates and persistence for all of the measures, as well as showering
usage rates associated with the showerhead. As noted above, Union also uses the collected information
to assess areas of success and potential improvements.
SeeLine Group worked with the Municipal Housing contacts to arrange site visits for the inspections.
On-site visits involved an inspection and digital photo of the installed showerheads and aerators in a
randomly selected number of units in the building.
Navigant Inc. was contracted to provide a statistically representative sample at the 90:10 confidence
level for the initiative. The final verified results are presented in Table 8.9 below.
Table 8.9 - Adjustment Factors: Free Showerhead Installation Initiative
Measure

Adjustment Factor

Kitchen Faucet Aerator

34%

Bathroom Faucet Aerator

17%

Energy-efficient Showerhead

79%

8.2.3 Low-Income Custom Initiative Verification
Union’s Low-Income Custom initiative was expanded in 2012 to social housing providers where there
was an opportunity for cost-effective m3 savings through an upgrade(s) that was not available as part of
the prescriptive offering. Union conducted a verification study for this initiative.
Due to the small number of projects completed in 2012, Union decided to perform census verification
on all of the 12 Low-Income custom projects instead of a sample. Michaels Energy provided the
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verification services for the census. Of the 12 projects, 5 were verified on-site and 7 were verified by a
telephone interview. For projects where the consultant determined that no increase in
accuracy/confidence would reasonably be expected from a site visit; the consultant documented the
rationale and completed the assessment without a site visit. This option was stated in the joint
Union/Enbridge Custom Project Savings Verification Terms of Reference developed in collaboration with
the Technical Evaluation Committee.
The results of the Low-Income Custom Project Savings Verification Study are presented in Table 8.10
below.
Table 8.10 - 2012 Low-Income Custom Project Verification Study Results
Resource
Cumulative Natural Gas Savings

Claimed Savings

Verification Savings

Realization Rate

2,480,406

2,493,851

101%

0

0

100%

56,798

22,516

40%

$1,665,216

$1,625,916

98%

Water Savings
Electricity Savings
Incremental Cost

8.3

Commercial/Industrial Verification

Union conducted verification studies for the Commercial/Industrial Hot Water Conservation initiative as
well as the Commercial/Industrial Custom offering to provide confidence that the savings claimed were
accurate. All of the sampling for these verification efforts was conducted by Navigant to achieve a 90:10
Confidence Level.
8.3.1 Hot Water Conservation Initiative Verification
Union contracted SeeLine Group Ltd. to perform the verification study for the HWC initiative. The two
segments within the verification were “multi-family” and “non multi-family” (including Hotel/Motel,
Long Term Care/Retirement Facilities, University Residences/Dorms, and “Other” such as food services,
entertainment and recreational). The objective was to provide adjustment factors for both segments, to
be applied to the claimed savings.
The HWC initiative offers customers up to two free energy-efficient 1.25 GPM showerheads, a 1.5 gpm
Kitchen Aerator and a 1.0 gpm Bathroom Aerator for applicable units.
SeeLine Group worked with the property managers to arrange site visits for the inspections. On-site
visits involved an inspection and digital photo of the installed showerheads and aerators in a randomly
selected number of units in the building.
Navigant Inc. was contracted to provide a statistically representative sample for the HWC initiative. The
final verified results for multi-family and non multi-family sectors are presented in Tables 8.11, 8.12 and
8.13 below.
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Table 8.11 - Adjustment Factors: HWC Initiative Multi-Family Sector
Measure

Adjustment Factor

Kitchen Faucet Aerator

69%

Bathroom Faucet Aerator

40%

Energy-efficient Showerhead

81%

Table 8.12 - Adjustment Factors: HWC Initiative Non Multi-Family Sector
Measure

Adjustment Factor

Kitchen Faucet Aerator

47%

Bathroom Faucet Aerator

40%

Energy-efficient Showerhead

78%

The adjustment factors applied to the non multi-family sector are presented at an aggregate level in
order to meet a 90:10 confidence level. Detailed results for each segment sampled in the non multifamily sector are presented in Table 8.13 below.
Table 8.13 - Verification Results: HWC Non Multi-Family Segments
Measure
Kitchen Faucet Aerator

% of Measures Verified as Installed
Hotel/Motel
Education

Other

0%

47 %

N/A

Bathroom Faucet Aerator

53%

27%

39 %

Energy-efficient Showerhead

67%

88 %

77 %

8.3.2 Commercial Custom Project Verification
Table 8.14 – Commercial Industrial Custom Project Verification
Description

3

n (Stratum)

Cumulative Natural Gas (m )

12

155,371,509

Medium

9

32,646,413

Small

7

7,023,222

Very Small

1

92,442

29

195,133,586

467

656,087,561

Large

Total Projects Sampled
C/I Custom Total Project Population
% of Population Sampled

30%

As shown in Table 8.14, Navigant pulled a sample of 29 projects for the 2012 Commercial/Industrial
Custom Project Verification Study based on cumulative gas savings strata to achieve a 90:10 confidence
interval. All of these projects were verified by Michaels Energy. Of the 29 projects, 26 were verified on90

site and 3 were verified by a telephone interview. For projects where the consultant determined that no
increase in accuracy/confidence would reasonably be expected from a site visit; the consultant
documented the rationale and completed the assessment without a site visit. This was stated in the
joint Union/Enbridge Custom Project Savings Verification Terms of Reference developed in collaboration
with the Technical Evaluation Committee.
The sample projects represent 30% of the total population in terms of cumulative natural gas (m3). In
completing the verifications, the focus was to validate whether or not the claimed savings reported
through the custom projects were accurate and recommend any adjustment factors to the savings if
required. At a high level, the objective of the custom project savings verification project is at a minimum
to:
• Determination of whether the natural gas savings calculations in the application were
reasonable based on information available at the time of verification;
• Review of the assumptions used in calculations;
• Discussion of variations between the project and savings ;
• Recommend adjustment factors based on the variance between the projected and evaluated
savings; and
• Verify that the equipment installation was completed at the site.
Commercial/Industrial Custom Project Verification Study Results
Adjustment factors determined through the Commercial/Industrial Custom Project Verification Study
are presented in Table 8.15 below. These adjustment factors have been applied to the
Commercial/Industrial Custom Program savings claims for the purpose of this report.
Table 8.15 - 2012 Commercial/Industrial Custom Project Verification Study Results*
Resource

Claimed Savings

Verification Savings

Realization Rate

Cumulative Natural Gas Savings

195,133,586

172,351,693

100%**

Water Savings

146,356,737

135,635,223

93%

9,749,876

7,465,546

77%

$13,475,049

$13,658,367

101%

Electricity Savings
Incremental Cost

*The claimed and verified results are represented by the total population.
**The realization rate for cumulative natural gas savings has been calculated as per the TEC approved
Sampling Methodology for Custom C/I Programs prepared by Navigant. Realization rates are calculated
for each sample stratum and applied to each respective population for calculating total savings.

8.4

Large Industrial Rate T1 and Rate 100 Custom Project Verification Study

As described in Section 8.3 above, a sample of 17 custom projects from the Large Industrial Rate T1 and
Rate 100 program was selected for the verification study by Navigant. As above, the sample for the
Large Industrial Rate T1 and Rate 100 program is stratified based on size of projects in terms of
cumulative gas savings to achieve a 90:10 confidence interval. Table 8.16 summarizes the Large
Industrial Rate T1 and Rate 100 sample.
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Table 8.16 - Sample of Large Industrial Rate T1 and Rate 100 Custom Projects for
Verification
Description

3

n (Stratum)

Cumulative Natural Gas (m )

Large

7

412,030,740

Medium

6

63,529,043

4

12,462,984

17

488,022,767

180

1,266,301,809

Small
Very Small
Total Projects Sampled
Rate T1 and Rate 100 Custom Total Project Population
% of Population Sampled

39%

The 17 sampled projects represent 39% of the total unadjusted cumulative gas savings of all Large
Industrial Rate T1 and Rate 100 custom projects based on the original claimed savings. On-site
verification studies were conducted by Diamond Engineering. In completing this work, the focus was to
validate whether or not the claimed savings reported through the custom projects were accurate and
recommend any adjustment factors to the savings if required. The objectives of the verification studies
included:
• Determination of whether savings calculations in the application were reasonable based on
information available at the time of verification;
• Review of the assumptions used in calculations;
• Discussion of variations between project and savings ;
• Recommend adjustment factors based on the variance between the projected and evaluated
savings; and,
• Verify that the equipment installation was completed at the site.
Large Industrial Rate T1 and Rate 100 Custom Project Verification Results
The results of the Large Industrial Rate T1 and Rate 100 custom project verification are presented in
Table 8.17 below.
Table 8.17 - 2012 Large Industrial Rate T1 and Rate 100 Custom Project Verification Study
Results*
Resource

Claimed Savings

Verification Savings

Realization Rate

Cumulative Natural Gas Savings

488,022,767

568,971,286

110%**

Water Savings

191,700,033

197,841,000

103%

2,171,136

2,266,470

104%

$15,741,606

$15,937,806

101%

Electricity Savings
Incremental Cost

* The claimed and verified results are represented by the total population.
**The realization rate for cumulative natural gas savings has been calculated as per the TEC approved
Sampling Methodology for Custom C/I Programs prepared by Navigant. Realization rates are calculated
for each sample stratum and applied to each respective population for calculating total savings.
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9.

2012 TEC Evaluation Activities

Throughout the first several months of its establishment, the TEC discussed a number of evaluation
issues. Based on these discussions and in light of time available in the calendar year, the committee
established a list of top evaluation priorities for 2012:
•
•
•
•

Sampling Methodology for Custom Project Savings Verification
Custom Project Savings Verification
Commercial and Industrial Custom Free Ridership Jurisdictional Scan
Update to Measure and Input Assumption List

The TEC has authored quarterly reports for public dissemination. The Q2, Q3, and Q4 Reports can be
found in Appendix A for reference.
Sampling Methodology for Custom Project Savings Verification
Considering the new DSM framework, the TEC agreed to establish this study as a top priority for 2012. A
similar study had been completed in March 2008 by Dan Violette of Summit Blue Consulting (now
Navigant). The TEC agreed to appoint Dan Violette to undertake the 2012 study which focused on:
•
•

The development of a new sampling methodology to meet the new DSM Guidelines for the
2012-2014 DSM Multi Year Plan; and
A review of the approaches taken to calculate realization rates in other jurisdictions and
recommend methods for use by Union and Enbridge.

The full report can be found in Appendix B.
Custom Project Savings Verification Standardized Terms of Reference
In an effort to better understand current Evaluation, Measurement and Verification (EM&V) practices
for custom projects, the TEC held a three hour conference call with engineering firms that had been
contracted by Union and Enbridge to conduct the Custom Project Savings Verification (CPSV). The firms
provided the TEC with an overview of their procedures when performing a review of the Commercial
and Industrial Custom Projects and issues related to verification process. This call served to inform the
TEC for both short and longer term improvements.
Based on information gathered during the conference call and follow-up discussions, the TEC developed
a set of new CPSV scope requirements for 2012 to improve the process. It is expected that these
changes to verification process would eliminate the need for the Auditor to duplicate the work
completed by the CPSV engineering firms. The additions to the CPSV scope were as follows:
•
•
•

The CPSV ToR shall say: “Whenever possible, the consultant will conduct field measurements
where it is reasonably expected to increase the accuracy in a cost appropriate manner.”
For 2012 program year: The Audit Committee will assist in the selection of CPSV engineering
firms, i.e., receive the RFP (as developed through TEC consultation), review and comment on
the bidders’ list, and comment on proposals.
Draft reports prepared by CPSV engineering firms will be simultaneously presented to the
Auditor and the utilities.

Union has adopted and adhered to each of the scope additions made by the TEC.
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Custom Free Ridership and Participant Spillover Jurisdictional Review
The Industrial and Commercial Custom Free-Ridership and Participant Spillover Jurisdictional Review
was also deemed a priority deliverable by TEC. The TEC agreed to undertake a scan of net to gross (NTG)
values for Commercial and Industrial custom programs used in other jurisdictions across North America.
The results from this study, which are expected in early 2013, will be used to determine if it is
reasonable to apply similar NTG values for Union and Enbridge’s franchise areas in lieu of conducting a
new custom free-ridership and participant spillover study.
Technical Reference Manual & Updates to Current Measure Inputs and Assumptions List
Following a series of committee discussions, the TEC agreed that a significant effort would be required
to design and develop of the first edition of a Technical Reference Manual (TRM) for Ontario’s natural
gas industry. When completed, the manual will document consistent, reliable and transparent measure
savings assumptions for use in Union and Enbridge’s program planning and evaluation efforts.
The TEC has initiated a comprehensive TRM development project; however for the short-term, the TEC
agreed that the Utilities would file an update to the current inputs and assumptions to capture changes
based on the 2011 Audit outcomes, new measures, as well as updates to gain consistency on a select
number of measures. On December 19th, the Utilities filed EB-2012-0441 - New and Updated DSM
Measures Joint Submission from Enbridge Gas Distribution Inc. and Union Gas Ltd. with TEC
endorsement of the updates to the specific measure assumptions which were included in this filing.
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10.

Status Updates for 2011 Auditor and EAC Recommendations

Commercial Quasi - Prescriptive Recommendations
Recommendation:
Change the annual electricity savings rate for Condensing Make-up Air Units to accurately reflect
industry practice of including the ‘fan law’ in the savings calculations.
Status Update:
In consultation with the TEC, Union presented a revised substantiation document and included it in the
input assumption update filing to the Board on December 19, 2012.
Recommendation:
For the 2012 program year, Union should begin tracking the number of two-stage infrared heater units
installed, and use the gas savings assumptions for each type of heater rather than the blended gas
savings across heater types.
Status Update:
Union updated and filed a new substantiation document on December 19, 2012 which presents the twostage infrared heater savings separately from those of the high intensity and single-stage infrared heater
savings. Union has also tracked all two-stage infrared heaters separately as recommended.
Recommendation:
Investigate the methods to disaggregate the blended incremental cost factor for infrared heaters.
Status Update:
Union has not yet disaggregated the incremental cost for the two-stage infrared heaters from single
stage and high intensity infrared heaters. Since TRC is not tied to the utilities incentive, the TEC did not
consider this an evaluation priority for 2012.
Recommendation:
Work with the TEC to develop a process for estimating free-ridership rates for new measures in the
future. This recommendation followed the finding that Union adopted free rider rates for new measures
that were unsupported by evaluation because no better information was available at the time.
Status Update
Union has broached the subject of establishing a process for estimating free-ridership rates for new
measures in the future, however other evaluation work has been prioritized. Union will mention this for
consideration for the TECs 2013 evaluation priorities.
Recommendation:
Starting with the 2012 program year, calculate realization rates using stratification weights from the
sample drawn for verification. This approach is in line with industry best practices, and will improve the
statistical accuracy of the realization rates.
Status Update:
A new Sampling Methodology was developed for custom projects for the new 2012-2014 DSM Plan
period which includes the recommended process for applying the adjustments to the stratification
weights for establishing the realization rates.
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Recommendation:
Given limited resources for DSM evaluation and verification, the Audit Team recommends improving
coordination among Union staff and consultants to reduce duplicative and potentially unnecessary
efforts regarding the estimation of realization rates. The change means developing realization rates
using the sampling stratification, and preparing final realization rate adjustments and the confidence
and precision analysis after audited results are available.
Status Update:
As above, this has been captured by the new Sampling Methodology, and the practice has been applied
to the 2012 Custom Project Savings Verification results.
Recommendation:
To improve the information available for Commercial Custom projects, the Audit Team makes the
following recommendations:
•
•
•
•
•

Collect pre-project documentation of whether the project involves an expansion of
production capacity.
Collect pre-project utility history for the facility or meter where the project will be
affected.
Record baseline conditions (operating hours, operating usage, baseline equipment
configuration, etc.).
Collect post-project documentation of what equipment and operating changes were
made.
Record upgraded condition (operating hours, operating parameters, upgraded
equipment configuration, etc.).

Status Update:
Union has already captured the above documentation improvements in the custom project files, and has
also created a new project file workbook that standardizes the way documentation is presented.
Recommendation:
The EAC requests that Union include a section in the DSM Annual Report that provides a status update
on previous Audit recommendations.
Status Update:
Union has provided this section to fulfill this request.
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11.

Lost Revenue Adjustment Mechanism (“LRAM”)

The Board approved LRAM allows Union to recover the lost distribution revenues associated with DSM
activity. These lost revenues are calculated for each rate class impacted by DSM energy efficiency
programs using the following formula:
Σ(Rate Class Volume Reduction x 2012 Delivery Rate) = LRAM Claimed
Under the Guidelines, LRAM is calculated on a monthly basis using the volumetric impact of the
measures implemented in that month. This approach ensures that LRAM amounts closely reflect the
actual timing of the implementation of the DSM measures.
For 2012, the LRAM amount of $0.948 million is based on 2012 delivery rates and annual natural gas
savings of 94.8million m³. The 2012 LRAM statement is detailed in Table 11.0 on the following page.
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Table 11.0 - 2012 LRAM Statement
Rate class
January

February

March

April

May

June

July

August

(a)

2012
Delivery
Rates
($/103 m3)
(b)

Total
Volumes
(103 m3)

DSM Volumes (103 m3)
September

October

November

December

Revenue
Impact ($)
(a) x (b)

South
M1 Residential

648

423

309

103

137

138

78

74

76

90

78

51

2,203

$38.350

$84,494

M1 Commercial

1,313

252

67

88

123

76

80

161

149

93

98

16

2,517

$38.350

$96,524

29

0

0

4

4

0

0

0

0

3

2

0

43

$38.350

$1,657

M2 Commercial

1,496

388

72

306

351

190

452

335

70

93

200

12

3,964

$41.147

$163,108

M2 Industrial

1,419

173

64

0

27

64

66

75

0

18

3

3

1,912

$41.147

$78,664

M4 Industrial

6,379

710

520

196

294

134

206

590

374

240

68

2

9,712

$5.534

$53,751

M5 Industrial

6,557

157

136

401

13

58

16

92

6

86

70

1

7,593

$18.227

$138,394

M7 Industrial

1,840

0

0

12

50

0

20

0

23

174

0

0

2,119

$0.663

$1,405

T1 Industrial

27,925

2,844

144

1,069

3,303

1,439

2,102

966

5,306

225

221

0

45,544

$1.127

$51,328

South Total

47,604

4,947

1,312

2,179

4,303

2,100

3,019

2,292

6,005

1,022

738

84

75,607

01 Residential

127

37

146

35

28

36

23

7

12

10

9

2

472

$89.288

$42,127

01 Commercial

275

80

16

74

105

15

73

14

43

8

11

3

718

$83.211

$59,724

10 Commercial

943

53

147

3

46

32

146

28

54

161

52

5

1,672

$57.093

$95,441

10 Industrial

817

57

24

0

25

19

0

48

1

1

2

0

994

$52.469

$52,166

20 Industrial

2,186

81

264

68

1,806

42

326

5

144

68

6

7

5,002

$2.615

$13,079

100 Industrial

3,945

0

16

1,074

495

2,717

431

145

358

1,045

139

0

10,365

$1.588

$16,464

North Total

8,293

308

612

1,255

2,505

2,862

1,000

248

611

1,293

219

17

19,223

$279,001

Total

55,897

5,255

1,924

3,435

6,808

4,962

4,019

2,541

6,616

2,316

957

101

94,829

$948,326

M1 Industrial

$669,325

North

The 2012 LRAM statement is prepared by using the best available input assumptions at the time of the audit. These inputs include measure-level gas
saving assumptions, participant numbers and measure install month. Install date and participation numbers are captured by Union’s internal
databases. Savings assumptions are found in Appendix D.
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12.

DSM Incentives

For 2012, Union is eligible to earn a shareholder incentive based on its performance against DSM targets
presented within four separate scorecards: Resource Acquisition; Low-Income; Large Industrial Rate T1
and Rate 100; and Market Transformation. The target incentive for each scorecard is detailed in Table
12.0. Appendix F provides details on Union’s processes used to track and report data used to calculate
savings, program results and DSM incentives.
Table 12.0 – Target 2012 DSM Incentives per Scorecard
Scorecard

Target DSM Incentive

Resource Acquisition

$

2,235,101

Large Industrial Rate T1 and Rate 100

$

722,638

Low-Income

$

1,090,091

Market Transformation

$

132,170

Total

$

4,180,000

The DSM incentive payments earned by Union for each scorecard is calculated using the methodology
approved by the Board in EB-2011-0327:
•
•
•

No incentive will be provided for achieving a scorecard weighted score of less than 50%;
Union will earn 40% of the DSM incentive for achieving a scorecard weighted score of 100%,
with the remaining 60% available for performance up to the 150% target level;
Scorecard results will be linearly interpolated between the scorecard metric target levels;
The incentive amount will be capped at the scorecard weighted score of 150%.

Union’s 2012 results for each scorecard are presented in Tables 12.1 – 12.4 below.
Table 12.1 – 2012 Results - Resource Acquisition Scorecard
Metrics

Metric Target Levels

Weight

Achievement

% of
Metric
Achieved

Weighted %
of Scorecard
Achieved

Lower Band

Target

Upper Band

619,500,000

826,000,000

1,032,500,000

90%

887,302,617

115%

103%

Deep Savings –
Residential

120

160

200

5%

73

-9%

-0.4%

Deep Savings - C/I

4%

5%

6%

5%

9.36%

318%

16%

Cumulative Natural
3
Gas Savings (m )

Total Scorecard Target Achieved
Scorecard Incentive Achieved

119%
$3,496,862
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Table 12.2 – 2012 Results - Low-Income Scorecard
Metrics

Metric Target Levels

Weight

Achievement

% of
Metric
Achieved

Weighted %
of Scorecard
Achieved

Lower Band

Target

Upper Band

Cumulative Natural
Gas Savings from
3
Single Family (m )

20,600,000

30,000,000

37,500,000

65%

44,042,693

194%

126%

Cumulative Natural
Gas Savings from
3
Multi-Family (m )

9,750,000

13,000,000

16,250,000

35%

11,871,819

83%

29%

Total Scorecard Target Achieved

150%

Scorecard Incentive Achieved

10

$ 2,725,227

Table 12.3 – 2012 Results - Large Industrial Rate T1 and Rate 100 Scorecard
Metrics
Cumulative Natural
3
Gas Savings (m )

Metric Target Levels
Lower Band

Target

Upper Band

750,000,000

1,000,000,000

1,250,000,000

Weight

Achievement

% of
Metric
Achieved

Weighted %
of Scorecard
Achieved

100%

1,392,931,990

179%

179%

Total Scorecard Target Achieved

150%

Scorecard Incentive Achieved

11

$1,806,595

Table 12.4 – 2012 Results - Market Transformation Scorecard
Metrics

Metric Target Levels

Weight

Achievement

% of
Metric
Achieved

Weighted %
of Scorecard
Achieved

4

50%

3

125%

63%

15

50%

8

100%

50%

Lower
Band

Target

Upper Band

Residential New Build - Top
10 Builders Participating

1

2

Residential New Build - Top
50 Builders Participating

5

8

Total Scorecard Target Achieved
Scorecard Incentive Achieved

10
11

113%
$181,734

Scorecard achievement was actually 155%. Maximum achievement is capped at 150%.
Scorecard achievement was actually 179%. Maximum achievement is capped at 150%.
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Union achieved a total of $8.210 million in DSM incentives as a result of its program performance results
in 2012. This amounts to 196% of the target 2012 DSM incentive across all four scorecards as shown in
Table 12.5.
Table 12.5 – Summary of 2012 DSM Incentives Achieved
Target DSM
Incentive

Scorecard

DSM Incentive
Achieved

Resource Acquisition

$

2,235,101

$

3,496,862

Large Industrial Rate T1 and Rate 100

$

722,638

$

1,806,595

Low-Income

$

1,090,091

$

2,725,227

Market Transformation

$

132,170

$

181,734

Total

$

4,180,000

$

8,210,417

The Large Industrial Rate T1 and Rate 100 scorecard and the Low-Income scorecard each achieved its
respective maximum incentive. The DSM incentive breakdown by rate class is shown in Table 12.6
below.
Table 12.6 – Breakdown of DSM Incentive by Rate Class
Line No.

Rate Class

2012 Amount

South
1

M1

$

3,390,869

2

M2

$

985,698

3

M4

$

556,650

4

M5

$

431,677

5

M7

$

82,731

6

T1

$

1,300,315

$

6,747,939

7
North
8

Rate 01

$

413,707

9

Rate 10

$

274,908

10

Rate 20

$

267,585

11

Rate 100

$

506,279

$

1,462,479

$

8,210,417

12
13

Total
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13.

Budget

Union’s 2012 DSM Budget as approved by the Board was $30.9 million. The total spend for 2012 was
$31.3 million.

13.1 Budget Overspend
As per the Guidelines, Union can spend above the approved annual DSM budget to allow it to
aggressively pursue DSM programs which are successful. The total amount of the overspend must not
exceed 15% of the total DSM budget, and can only be used on scorecards once they have achieved their
weighted scorecard target (i.e. 100%) on a pre-audit basis.
As part of the EB-2011-0327 Settlement Agreement (“the Settlement”), Union filed a 2012 DSM budget
allocation by rate class (Appendix C of the Settlement ). Parties agreed that actual spending would be
limited to an increase of 100% of the budgeted amount in any rate class (not including Rate T1 and Rate
100).
For Rate T1 and Rate 100, Parties agreed that spending would be limited to the budget allocation in
those rate classes as listed in Appendix C of the Settlement , plus inflation. Per the Settlement, Union
could transfer up to $0.500 million between the two rate classes. Further, Parties agreed that Large
Industrial Rate T1 and Rate 100 scorecard would be the only scorecard limited to an overspend of 15%
of the budget allocated specifically to the Large Industrial Rate T1 and Rate 100 program, including
allocated overheads and inflation.
The Guidelines require Union to inform the Board and stakeholders if cumulative fund transfers
between DSM programs exceed 30% of the approved annual DSM budget for an individual natural gas
DSM program.
In 2012, Union surpassed the weighted scorecard target on a pre-audit basis on all four scorecards. The
over spend was used for the Resource Acquisition, Low-Income, and Large Industrial Rate T1 and Rate
100 scorecards. The over spend adhered to all overspend rules for the three scorecards, and Union did
not transfer more than 30% of the approved annual DSM budget between programs.

13.2 Drain Water Heat Recovery Sunset Spend
As part of the Settlement , Parties agreed to a budget of $0.550 million to sunset the DWHR program. If
any of this budget was not spent, it could not be transferred elsewhere and would be returned to
ratepayers.
In 2012, Union spent $0.477 million on the DWHR program and returned $0.073 million to ratepayers.

13.3 Integrated Energy Management Systems Spend (IEMS)
As part of the Settlement , Parties agreed that at least $0.300 of the budget would be spent on the IEMS
initiative. If any of this budget was not spent, it could be transferred to another program on the basis
that Resource Acquisition target would be increased by 150 m3 per dollar transferred. Otherwise, the
unspent amount would be returned to ratepayers.
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In 2012, Union spent $0.178 million on the IEMS initiative. The remaining $0.122 million was not
transferred to another program, and was returned to ratepayers.

13.4 Evaluation Spend
As part of the Settlement , Parties agreed to a budget of $1.129 for evaluation spend, including portfolio
evaluation and specific program evaluation. If any of this budget was not spent, it could not be
transferred elsewhere and would be returned to ratepayers.
In 2012, Union spent $0.489 million on portfolio evaluation and $0.338 million on specific program
evaluation, for a total evaluation spend of $0.827. The remaining $0.302 million will be returned to
ratepayers.
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14.

2013 Scorecards

The 2013 scorecard metrics for the Low-Income, Market Transformation, Large Industrial Rate T1, Rate
T2 and Rate 100, and Resource Acquisition scorecards are provided below. The Low-Income and Market
Transformation scorecards are as outlined in the Settlement.
Table 14.0 – 2013 Low-Income Scorecard
Metric Target Levels

Metric

Weight

Lower Band

Target

Upper Band

Cumulative Natural Gas Savings from Single
3
Family (m )

19,500,000

26,000,000

32,500,000

60%

Cumulative Natural Gas Savings from Multi3
Family (m )

13,200,000

17,600,000

22,000,000

40%

Table 14.1 – 2013 Market Transformation Scorecard
Metric Target Levels

Metric

Weight

Lower Band

Target

Upper Band

New Home Efficiency - Top 10 Builders
Participating

6

8

15

60%

New Home Efficiency - Top 50 Builders
Participating

20% of participating
builders

30% of participating
builders

40% of participating
builders

40%

The 2013 Large Industrial scorecard per the EB-2012-0337 Decision is provided below.
Table 14.2 – 2013 Large Industrial Rate T1, Rate T2 and Rate 100 Scorecard
Metric

Metric Target Levels
Upper Band

Weight

Lower Band

Target

Rate T2 and Rate 100
Cumulative Natural Gas
3
Savings (m )

75% of target

Three-year rolling average (2010-2012) post-audit
Rate T2 and Rate 100 customer incentive cost
3
effectiveness (m per customer incentive dollar
spent) × (2013 customer incentive budget for Rate
T2 and Rate 100)

125% of target

40%

Rate T1 Cumulative Natural
3
Gas Savings (m )

75% of target

Three-year rolling average (2010-2012) post-audit
3
Rate T1 customer incentive cost effectiveness (m
per customer incentive dollar spent) × (2013
customer incentive budget for Rate T1)

125% of target

60%

The rolling three year cost effectiveness and 2013 customer incentive budgets are provided in Table
14.3.
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Table 14.3 – Cost Effectiveness and Customer Incentive Budgets Used for the 2013 Large
Industrial Scorecard Target Setting
2010 Cost
Effectiveness

2011 Cost
Effectiveness

2012 Cost
Effectiveness

Three-year
Average Cost
Effectiveness

2013 Customer
Incentive Budget

Rate T2 and Rate 100

671.97

451.07

360.35

494.46

$2,382,560

Rate T1

129.34

172.72

286.07

196.04

$1,104,440

Rate Class

The 2013 Large Industrial scorecard is thus as shown in Table 14.4.
Table 14.4 – 2013 Large Industrial Scorecard
Metric

Metric Target Levels

Weight

Lower Band

Target

Upper Band

Rate T2 and Rate 100
Cumulative Natural Gas
3
Savings (m )

883,562,775

1,178,083,700

1,472,604,625

40%

Rate T1 Cumulative Natural
3
Gas Savings (m )

162,388,056

216,517,409

270,646,761

60%

The 2013 Resource Acquisition Scorecard metrics are based upon Union’s performance results of 2012
as shown in Table 14.5.
Table 14.5 – Metric-Setting Methodology - 2013 Resource Acquisition Scorecard
Metrics

Metric Target Levels
Upper Band

Weight

Lower Band

Target

Cumulative Natural Gas
3
Savings (m )

75% of target

2012 Post-audit scorecard cost
3
effectiveness (m per
promotion and incentive dollar
spent) times $10.684M times
1.02

125% of target

90%

Deep Savings - Residential
12
(Homes)

2013 target minus 50
homes

2012 actual times 1.25

2013 target plus
50 homes

5%

Deep Savings - C/I (% of
Baseline Consumption)

The higher of
i) 2012 actual
ii) 4.5%

The higher of
i) 2012 actual + 1%
ii) 5.5%

The higher of
i) 2012 actual + 2%
ii) 6.5%

5%

The 2013 Resource Acquisition cost-effectiveness factor is 78.3 as shown in Table 14.6.

12

In the event the calculated 2013 target (2012 Actual times 1.25) is lower than the 2012 target (160 homes), the
2013 metric target levels will become the 2012 targets (lower band: 120, target: 160, upper band: 200).
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Table 14.6 – 2013 Resource Acquisition Cost Effectiveness Factor
Program

Promotion & Incentive
Budget Spend
(a)

Cumulative Natural Gas
3
Savings (m )
(b)

Cost Effectiveness
3
(m /$)
(c) = (b)/(a)

Commercial Prescriptive

$

3,441,139

202,274,442

58.8

Commercial Custom

$

1,108,966

91,007,965

82.1

Small Industrial Custom

$

4,277,423

565,079,596

132.1

Commercial/Industrial Program Total

$

8,827,528

858,362,004

97.2

Residential Program

$

2,507,234

28,940,613

11.5

Resource Acquisition Total

$

11,334,762

887,302,617

78.3

The 2013 Resource Acquisition scorecard is thus as shown in Table 14.7.
Table 14.7 – 2013 Resource Acquisition Scorecard
Metrics
Cumulative Natural Gas
3
Savings (m )
Deep Savings - Residential
(Homes)
Deep Savings - C/I (% of
Baseline Consumption)

Metric Target Levels

Weight

Lower Band

Target

Upper Band

639,840,619

853,120,826

1,066,401,032

90%

120

160

200

5%

9.36%

10.36%

11.36%

5%
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14.1 2013 Avoided Costs
The Avoided Costs for 2013 are found in Table 14.8.
Table 14.8 – 2013 Avoided Costs
Gas Avoided Costs
Residential and Commercial
Baseload ($/m3)
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

Rate

NPV

$0.2050
$0.2103
$0.2149
$0.2197
$0.2246
$0.2296
$0.2347
$0.2399
$0.2452
$0.2507
$0.2562
$0.2619
$0.2677
$0.2737
$0.2797
$0.2860
$0.2923
$0.2988
$0.3054
$0.3122
$0.3191
$0.3262
$0.3335
$0.3409
$0.3484
$0.3562
$0.3641
$0.3722
$0.3804
$0.3889

$0.2050
$0.3999
$0.5845
$0.7594
$0.9251
$1.0821
$1.2308
$1.3717
$1.5051
$1.6316
$1.7514
$1.8648
$1.9723
$2.0742
$2.1707
$2.2621
$2.3487
$2.4307
$2.5084
$2.5821
$2.6518
$2.7179
$2.7805
$2.8398
$2.8960
$2.9492
$2.9996
$3.0474
$3.0926
$3.1355

Industrial

Weather Sensitive
($/m3)
Rate
NPV
$0.2029
$0.2139
$0.2187
$0.2235
$0.2285
$0.2336
$0.2388
$0.2441
$0.2495
$0.2550
$0.2607
$0.2665
$0.2724
$0.2784
$0.2846
$0.2909
$0.2974
$0.3040
$0.3108
$0.3176
$0.3247
$0.3319
$0.3393
$0.3468
$0.3545
$0.3624
$0.3704
$0.3786
$0.3871
$0.3956

Water and Electricity Avoided Costs

$0.2029
$0.4012
$0.5890
$0.7670
$0.9356
$1.0953
$1.2466
$1.3899
$1.5257
$1.6544
$1.7763
$1.8917
$2.0011
$2.1047
$2.2029
$2.2959
$2.3840
$2.4675
$2.5465
$2.6214
$2.6924
$2.7596
$2.8233
$2.8837
$2.9408
$2.9950
$3.0463
$3.0949
$3.1409
$3.1845

Residential/Commercial/Industrial

Baseload ($/m3)
Rate

NPV

$0.2038
$0.2121
$0.2168
$0.2216
$0.2266
$0.2316
$0.2367
$0.2420
$0.2474
$0.2528
$0.2585
$0.2642
$0.2701
$0.2761
$0.2822
$0.2884
$0.2948
$0.3014
$0.3081
$0.3149
$0.3219
$0.3291
$0.3364
$0.3438
$0.3515
$0.3593
$0.3672
$0.3754
$0.3837
$0.3923

$0.2038
$0.4004
$0.5866
$0.7630
$0.9302
$1.0885
$1.2385
$1.3806
$1.5153
$1.6428
$1.7636
$1.8781
$1.9866
$2.0893
$2.1866
$2.2788
$2.3662
$2.4489
$2.5273
$2.6016
$2.6719
$2.7386
$2.8017
$2.8616
$2.9182
$2.9719
$3.0228
$3.0710
$3.1166
$3.1599

Water ($/m3)
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

Electricity ($/kWh)

Rate

NPV

Rate

NPV

$2.1712
$2.2194
$2.2686
$2.3190
$2.3705
$2.4231
$2.4769
$2.5319
$2.5881
$2.6455
$2.7043
$2.7643
$2.8257
$2.8884
$2.9525
$3.0181
$3.0851
$3.1536
$3.2236
$3.2951
$3.3683
$3.4431
$3.5195
$3.5976
$3.6775
$3.7591
$3.8426
$3.9279
$4.0151
$4.1042

$2.1712
$4.2280
$6.1766
$8.0226
$9.7714
$11.4282
$12.9978
$14.4847
$15.8934
$17.2279
$18.4921
$19.6898
$20.8245
$21.8994
$22.9177
$23.8825
$24.7964
$25.6623
$26.4825
$27.2596
$27.9958
$28.6932
$29.3539
$29.9798
$30.5728
$31.1345
$31.6667
$32.1709
$32.6485
$33.1010

$0.0981
$0.1003
$0.1025
$0.1048
$0.1071
$0.1095
$0.1119
$0.1144
$0.1170
$0.1196
$0.1222
$0.1249
$0.1277
$0.1305
$0.1334
$0.1364
$0.1394
$0.1425
$0.1457
$0.1489
$0.1522
$0.1556
$0.1591
$0.1626
$0.1662
$0.1699
$0.1737
$0.1775
$0.1815
$0.1855

$0.0981
$0.1911
$0.2792
$0.3626
$0.4416
$0.5165
$0.5875
$0.6547
$0.7183
$0.7787
$0.8358
$0.8899
$0.9412
$0.9898
$1.0358
$1.0794
$1.1207
$1.1599
$1.1969
$1.2321
$1.2653
$1.2969
$1.3267
$1.3550
$1.3818
$1.4072
$1.4313
$1.4541
$1.4756
$1.4961

The inflation rate used in Table 14.8 was 2.22%. The discount factor used was 7.9%.
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Appendix A: TEC Quarterly Reports
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Appendix B: Sampling Methodology - Custom Project Savings Verification
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Appendix C: Custom Project Verification
Memorandum

1375 Walnut Street
Suite 200
Boulder CO 80302
303.728.2500 phone
303.728.2501 fax

To:

Ehsan Dibaji, Meredith Lamb, Leslie Kulperger – Union Gas Ltd.

From:

Brad Rogers, Dan Violette, Lisa Cassell, Justin Spencer – Navigant Consulting

Date:

October 17, 2013

Re:

Sample Design and Evaluation Results for Union Gas 2012 Custom Projects

This memorandum presents the sample design and results for the evaluation of Union Gas
custom projects completed during the 2012 program year including projects in the
Commercial/Industrial (C/I) program and the T1/R100 “large volume customer” program. This
memorandum is organized according to the following section headings:
1.
2.
3.
4.
5.
6.
7.

Summary of the Custom Program Population
Description of the Sample Frame
Determination of Evaluation Sample Sizes
Approach to Selecting the Sample
Summary of the Selected Sample
Sampled Project Evaluation Results
Evaluation Study Results

The approach taken to design and analyze the sample for 2012 Custom Programs reflects the
prescribed methodology. 1,2 The verified cumulative savings results of the evaluation study are:
•

C/I verified cumulative savings of 656,087,561 m3 with a realization rate (RR) of 1.00

•

T1/R100 verified cumulative savings of 1,392,931,990 m3 with a realization rate (RR) of 1.10

The results for the T1/R100 program were achieved at the 90/11 one-sided confidence interval.
The C/I program met the 90/10 target confidence interval.

1. Summary of the Custom Program Population
Figure 1 below shows that 647 custom projects were implemented during the 2012 project year.
All custom projects in the population reported cumulative gas savings, which served as the

1

“A Sampling Methodology for Custom C&I Programs.” Prepared for the Technical Evaluation Committee, Union
Gas, and Enbridge by Navigant Consulting Inc. (Violette, D. M., and B. Rogers), November 12, 2012.
2
For the rationale underlying the approaches used, see the Sampling Methodology Report cited in footnote 1,
available from Union Gas.
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basis for grouping projects into size-based strata. 3 The C/I program accounts for about three
quarters of the total number of custom projects, but only represents about one-third of the
reported custom cumulative gas savings. The T1/R100 program accounts for about one quarter
of the total custom projects, but represents two-thirds of the custom cumulative gas savings.
Figure 1. Cumulative Savings (m3) for Union 2012 Custom Projects
Projects
(N)
467

Reported Cumulative
Gas Savings (m3)
656,087,561

% of Total Gas Savings
by Program
34%

T1/R100

180

1,266,301,809

66%

Total

647

1,922,389,370

100%

Custom Program
Commercial/Industrial

2. Description of the Sample Frame
Separate samples were designed for the C/I program and the T1/R100 program. Within each
program segment, strata were defined based on the amount of reported cumulative gas savings.
Stratifying by project size reduced the overall sample size (i.e., number of sites drawn) by
taking advantage of the concentrations of savings when relatively few projects contribute to a
large fraction of total impacts. 4 The very small sites representing about 1% of each program’s
cumulative gas savings were excluded from the sample selection in order to ensure costeffective use of evaluation budget.
Figure 2 and Figure 3 below illustrate how the large projects represent a disproportionately large
fraction of program savings, while the very small projects contribute almost negligibly.
Figure 2. Distribution of Cumulative Savings from Union’s Commercial/Industrial Program

3

This differs from the 2011 Custom project analysis where the basis was on Total Resource Cost benefits.
“A Sampling Methodology for Custom C&I Programs.” Prepared for the Technical Evaluation Committee, Union
Gas, and Enbridge by Navigant Consulting Inc. (Violette, D. M., and B. Rogers), November 12, 2012. (See Section
5.1 Stratification)

4
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Figure 3. Distribution of Cumulative Savings from Union's T1/R100 Program

Figure 4 below indicates the cumulative gas savings thresholds applied to each stratum.
Figure 4. Program Segmentation Thresholds (Based on Cumulative Gas Savings)
Stratum

Commercial/Industrial
3

T1/R100
>20M m3

Large

>6M m

Medium

>2M m3

>4M m3

Small

>100K m3

>100K m3

Very Small

<100K m3

<100K m3

Figure 5 below indicates the number of projects, the cumulative gas savings, and the percent
contribution to total program cumulative gas savings represented in each stratum.
Figure 5. Program Segment Characteristics
Program

Stratum

Large
Medium
Small
Commercial/Industrial
Very Small
Total
Large
Medium
Small
T1/R100
Very Small
Total

Population

Reported Cumulative
Gas Savings (m3)

20
61
291
95
467
13
64
92
11
180

248,172,614
212,235,935
190,490,444
5,188,568
656,087,561
601,969,386
518,502,786
145,211,442
618,195
1,266,301,809

% of
Program
Gas Savings
38%
32%
29%
1%
100%
48%
41%
11%
0.05%
100%
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3. Determination of Evaluation Sample Sizes
The sample was designed to target 90% confidence that the actual population gas savings
would exceed 90% of the sample estimate (i.e., 90/10 one-sided confidence interval) for both the
C/I and T1/R100 programs individually. Coefficients of variation (CV) of 0.4 and 0.3 were
applied for the C/I program and the T1/R100 program respectively based on historically
observed results from Union custom programs. The finite population correction factor was
applied in order to take advantage of the concentrations of benefits in the large project strata.
Strata were weighted based on their contribution to total program cumulative gas savings. Tvalues were applied to standard errors in order to estimate the relative precision for 90% onesided confidence coverage.
These assumptions were applied to estimate the minimum sample sizes required to hit the 90/10
one-sided confidence interval target by appropriately allocating sample projects to each stratum
based on reported cumulative gas savings.
Figure 6 below indicates the designed sample sizes for each stratum that are expected to achieve
the desired precision targets. A sample size of 17 is estimated for the T1/R100 program, and a
sample size of 29 is estimated for the C/I program. 5
Figure 6. Sample Sizes by Custom Program Segment
Stratum

Commercial/Industrial

T1/R100

Large

12

7

Medium

9

6

7

4

1

-

29

17

Small
Very Small
Total

6

4. Approach to Selecting the Sample
The sample was designed based on cumulative gas savings. Projects were randomly selected
from each stratum to meet the target sample size for each stratum. Each stratum sample was
inspected for reasonable representativeness across market segments (e.g., manufacturing,
education, healthcare, etc.) and also across location (e.g. North, South). A preliminary sample
was selected following Q3 of 2012 in order to begin evaluating projects early enough to
ultimately meet the reporting deadline. The sample design was updated at the end of 2012 to
account for the final population, and a final sample was selected.

5

“A Sampling Methodology for Custom C&I Programs.” Prepared for Union Gas and Enbridge by Navigant
Consulting Inc. (Violette, D. M., and B. Rogers), November 12, 2012.
6
One C/I “Small” site was sample that was later reclassified as “Very Small.”
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5. Summary of the Selected Sample
Figure 7 and Figure 8 below show the percent of the population projects and population savings
represented by the sample for each stratum. The sample size for C/I represents about 6% of the
population projects and 30% of population savings. The sample for T1/R100 represents about
9% of the population projects and 39% of the population savings.
Figure 7. Commercial/Industrial Sample Summary
Sample
size (n)

Population
(N)

% of
Population
per Stratum

Sample Reported
Cumulative Gas
3
Savings (m )

Large

12

20

60%

155,371,509

248,172,614

63%

Medium

9

61

15%

32,646,413

212,235,935

15%

Small

7

291

2%

7,023,222

190,490,444

4%

Very Small

1

95

1%

92,442

5,188,568

2%

Total

29

467

6%

195,133,586

656,087,561

30%

Stratum

Population Reported
Cumulative Gas
3
Savings (m )

% of
Stratum Gas
Savings

Figure 8. T1/R100 Sample Summary
Sample
size (n)

Population
(N)

% of
Population
per Stratum

Sample Reported
Cumulative Gas
3
Savings (m )

Population Reported
Cumulative Gas
3
Savings (m )

% of
Stratum Gas
Savings

Large

7

13

54%

412,030,740

601,969,386

68%

Medium

6

64

9%

63,529,043

518,502,786

12%

Small

4

92

4%

12,462,984

145,211,442

9%

Very Small

0

11

0%

-

618,195

-

Total

17

180

9%

488,022,767

1,266,301,809

39%

Stratum
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6. Sampled Project Evaluation Results
Figure 9 and Figure 10 below summarize the reported and verified savings for sampled projects
from the C/I and T1/R100 programs respectively.
Figure 9. Commercial/Industrial Sampled Project Evaluation Results
Population
Stratum

Reported
Annual Gas
Savings
(m3)

Reported
Measure
Life (yrs)

Free
Rider
Rate

Reported
Cumulative
Gas Savings
(m3)

Verified
Annual Gas
Savings
(m3)

Verified
Measure
Life (yrs)

Verified
Cumulative
Gas Savings
(m3)

Project
Realization
Rate

2012-COM-0102

Large

1,058,190

20

0.54

9,735,348

896,997

20

8,252,372

0.85

2012-IND-0160

Large

691,732

20

0.54

6,363,932

699,078

20

6,431,514

1.01

2012-IND-0171

Large

1,667,381

20

0.54

15,339,905

1,649,101

15

11,378,794

0.74

2012-IND-0176

Large

1,597,771

20

0.54

14,699,493

1,351,320

25

18,231,445

1.06

2012-IND-0187

Large

1,129,396

30

0.54

15,585,665

868,643

25

9,989,396

0.64

2012-IND-0188

Large

1,115,675

14

0.54

7,184,947

1,254,586

7

4,039,766

0.56

2012-IND-0216

Large

1,200,528

20

0.54

11,044,858

1,301,912

10

5,988,795

0.54

2012-IND-0230

Large

2,018,082

20

0.54

18,566,354

1,824,140

20

16,782,085

0.9

2012-IND-0251

Large

712,243

20

0.54

6,552,636

392,080

15

2,705,352

0.41

2012-IND-0477

Large

1,811,219

20

0.54

16,663,215

1,534,337

20

14,115,898

0.85

2012-IND-0524

Large

1,034,849

20

0.54

9,520,614

1,030,323

20

9,478,973

1

2012-IND-0532

Large

5,242,292

10

0.54

24,114,543

2,100,000

10

9,660,000

0.40

2012-COM-0020

Medium

415,905

20

0.54

3,826,326

350,685

20

3,226,301

0.84

Project
Identification
No.

2012-COM-0092

Medium

255,454

20

0.54

2,350,177

381,623

20

3,510,932

1.49

2012-IND-0049

Medium

581,045

20

0.54

5,345,614

694,171

20

6,386,375

1.19

2012-IND-0079

Medium

318,377

20

0.54

2,929,068

377,436

20

3,472,408

1.19

2012-IND-0107

Medium

450,156

20

0.54

4,141,435

586,487

20

5,395,676

1.30

2012-IND-0156

Medium

1,920,653

5

0.54

4,417,502

2,010,051

10

9,246,237

2.09

2012-IND-0168

Medium

366,741

20

0.54

3,374,017

520,680

15

3,592,691

1.06

2012-IND-0225

Medium

296,704

20

0.54

2,729,677

222,316

20

2,045,310

0.75

2012-IND-0351

Medium

383,978

20

0.54

3,532,598

339,819

20

3,126,333

0.88

2012-COM-0057

Small

51,040

15

0.54

352,176

13,497

15

93,132

0.26

2012-COM-0069

Small

43,431

15

0.54

299,674

43,045

15

297,012

0.99

2012-IND-0127

Small

111,700

20

0.54

1,027,640

115,793

20

1,065,294

1.04

2012-IND-0130

Small

224,110

15

0.54

1,546,359

234,322

15

1,616,819

1.05

2012-IND-0155

Small

428,837

7

0.54

1,380,855

467,718

7

1,506,051

1.09

2012-IND-0213

Small

166,374

20

0.54

1,530,641

239,635

20

2,204,644

1.44

2012-IND-0220

Small

275,117

7

0.54

885,877

268,112

7

863,320

0.97

2012-IND-0088

Very Small

50,240

4

0.54

92,442

43,577

5

100,227

1.08

175

Evaluation Findings for 2012 Union Custom Projects (Audit Results Update)

October 17, 2013

Figure 10. T1/R100 Sampled Project Evaluation Results
Population
Stratum

Reported
Annual Gas
Savings
(m3)

Reported
Measure
Life (yrs)

Free
Rider
Rate

Reported
Cumulative
Gas Savings
(m3)

Verified
Annual Gas
Savings
(m3)

Verified
Measure
Life (yrs)

Verified
Cumulative
Gas Savings
(m3)

Project
Realization
Rate

2012-IND-0030

Large

9,655,436

20

0.54

88,830,011

10,465,000

30

144,417,000

1.63

2012-IND-0282

Large

3,347,642

20

0.54

30,798,306

4,208,000

20

38,713,600

1.26

2012-IND-0290

Large

30

0.54

95,996,360

6,017,000

30

83,034,600

0.86

2012-IND-0430

Large

3,631,134

20

0.54

33,406,433

3,508,000

20

32,273,600

0.97

2012-IND-0443

Large

4,593,133

20

0.54

42,256,824

4,593,000

20

42,255,600

1.00

2012-IND-0486

Large

10,055,761

20

0.54

92,513,001

12,280,000

20

112,976,000

1.22

2012-IND-0543

Large

3,068,457

20

0.54

28,229,804

3,401,000

20

31,289,200

1.11

2012-IND-0024

Medium

5,902,120

7

0.54

19,004,826

5,822,000

7

18,746,840

0.99

2012-IND-0027

Medium

2,818,056

7

0.54

9,074,140

2,703,000

7

8,703,660

0.96

2012-IND-0057

Medium

5,473,070

2

0.54

5,035,224

2,737,000

2

2,518,040

0.50

2012-IND-0152

Medium

4

0.54

4,272,436

2,154,500

4

3,964,280

0.93

2012-IND-0241

Medium

1,240,811

20

0.54

11,415,461

1,271,000

30

17,539,800

1.54

2012-IND-0431

Medium

1,600,756

20

0.54

14,726,955

1,601,000

20

14,729,200

1.00

2012-IND-0068

Small

1,039,637

7

0.54

3,347,631

1,040,000

7

3,348,800

1.00

2012-IND-0151

Small

2,414,818

2

0.54

2,221,633

2,296,250

2

2,112,550

0.95

2012-IND-0153

Small

1,705,572

4

0.54

3,138,252

853,000

4

1,569,520

0.50

2012-IND-0157

Small

408,208

20

0.54

3,755,514

593,500

20

5,460,200

1.45

Project
Identification
No.

6,956,258

2,321,976

7. Evaluation Study Results
The primary goal of the evaluation study was to estimate the verified cumulative gas savings.
Figure 11 and Figure 12 below present the verified cumulative gas savings for each program by
stratum and in total. The C/I program met the 90/10 target confidence interval. The results for
the T1/R100 program were achieved at the 90/11 one-sided confidence interval.

Figure 11. Commercial/Industrial Evaluation Results
Stratum

Large
Medium
Small
Very Small*
Total

Population
Size (N)

Reported Cumulative
3
Gas Savings (m )

Verified
Realization Rate

Verified Cumulative
3
Gas Savings (m )†

Achieved Relative
Precision

20
61
291
95
467

248,172,614
212,235,935
190,490,444
5,188,568
656,087,561

0.74
1.23
1.09
1.08
1.00

183,647,734
261,050,200
207,634,584
5,603,653
656,087,561

9%
16%
19%
8.7%

* One site was verified from the Very Small stratum, which produced a site RR of 1.08. This value was applied to the Very Small stratum
rather than the program weighted average RR (i.e., 1.01) since it was reasonably consistent with the Small stratum rate of 1.09.
†The verified values are exactly equal to the reported cumulative savings multiplied by the realization rates rounded to two decimal
places. Therefore the total verified cumulative savings shown here does not equal the sum of the strata due to rounding error.
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Figure 12. T1/R100 Evaluation Results
Stratum

Large
Medium
Small
Very Small*
Total

Population
Size (N)

Reported Cumulative
Gas Savings (m3)

Verified
Realization Rate

Verified Cumulative
Gas Savings (m3)†

Achieved Relative
Precision

13
64
92
11
180

601,969,386
518,502,786
145,211,442
618,195
1,266,301,809

1.18
1.04
1.00
1.10
1.10

710,323,875
539,242,897
145,211,442
680,015
1,392,931,990

14%
20%
68%
11.2%

*Note: Large/Med/Small Stratum weighted average RR is applied to the Very Small Stratum which was not sampled.
†The verified values are exactly equal to the reported cumulative savings multiplied by the realization rates rounded to two decimal
places. Therefore the total verified cumulative savings shown here does not equal the sum of the strata due to rounding error.

The verified cumulative savings results of the evaluation study are:
•

C/I verified cumulative savings of 656,087,561 m3 with a realization rate (RR) of 1.00,

T1/R100 verified cumulative savings of 1,392,931,990 m3 with a realization rate (RR) of
1.10.
The realization rates and achieved precision were calculated in accordance with the prescribed
methodology. 7
•

7

“A Sampling Methodology for Custom C&I Programs.” Prepared for the Technical Evaluation
Committee, Union Gas, and Enbridge by Navigant Consulting Inc. (Violette, D. M., and B. Rogers),
November 12, 2012.
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Appendix D: Measure Inputs

Measure Name
Basic Basic-Faucet Aerator-Bath
Basic-Faucet Aerator-Kitchen
Basic-Pipe Insulation - 2 m
Basic-Showerhead-1.25 gpm existing 2.0-2.5
Basic-Showerhead-1.25 gpm existing 2.6+
Basic-Showerhead-Replacement
HHC Faucet Aerator-Bath
Faucet Aerator-Kitchen
Pipe Insulation - 2 m
Showerhead-1.25 gpm existing 2.0-2.5
Showerhead-1.25 gpm existing 2.6+
ESK Install - Faucet Aerator - Bath - 1.0 gpm
Install - Faucet Aerator - Kitchen - 1.5 gpm
Install - Pipe Insulation - 2m
Install - Showerhead - 1.25gpm exist 2.6+
Install - Showerhead - 1.25gpm
Install - Showerhead - 1.25gpm - Replacement
Pull - Faucet Aerator - Bath - 1.0pgm
Pull - Faucet Aerator - Kitchen - 1.5gpm
Pull - Pipe Insulation - 2m
Pull - Showerhead - 1.25gpm
Pull - Showerhead - 1.25gpm - Replacement
Push - Faucet Aerator - Bath - 1.0gpm
Push - Faucet Aerator - Kitchen - 1.5gpm
Push - Pipe Insulation - 2m
Push - Showerhead - 1.25gpm
Push - Showerhead - 1.25gpm - Replacement
D2D - Faucet Aerator - Bath - 1.0gpm
D2D - Faucet Aerator - Kitchen - 1.5gpm
D2D - Pipe Insulation - 2m
D2D - Showerhead - 1.25gpm
D2D - Showerhead - 1.25gpm - Replacement
HWC Faucet Aerator-Bath 1.0gpm Hotel/Motel
Faucet Aerator-Bath 1.0gpm LTC/Retire Reside
Faucet Aerator-Bath 1.0gpm MURB
Faucet Aerator-Bath 1.0gpm Other
Faucet Aerator-Bath 1.0gpm Univ/College Dorm
Faucet Aerator-Bath Hotel/Motel Rebate
Faucet Aerator-Bath MURB Rebate
Faucet Aerator-Bath Other Rebate
Faucet Aerator-Bath Univ/College Dms Rebate
Faucet Aerator-Kitchen 1.5gpm Hotel/Motel
Faucet Aerator-Kitchen 1.5gpm LTC/Retire Res
Faucet Aerator-Kitchen 1.5gpm MURB
Faucet Aerator-Kitchen 1.5gpm Other
Faucet Aerator-Kitchen 1.5gpm Univ/College
Faucet Aerator-Kitchen MURB Rebate
Faucet Aerator-Kitchen Other Rebate
Faucet Aerator-Kitchen Univ/College Rebate
Showerhead-1.25 gpm Hotel/Motel
Showerhead-1.25 gpm LTC/Retire Residences
Showerhead-1.25 gpm MURB
Showerhead-1.25 gpm Other
Showerhead-1.25 gpm Univ/College Dorms
Showerhead-1.5 gpm Handheld LTC/Retire Res

Equip
Life

Energy
Load

Free
Rider

Adj.
Factor

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

Baseload
Baseload
Baseload
Baseload
Baseload
Baseload
Baseload
Baseload
Baseload
Baseload
Baseload
Baseload
Baseload
Baseload
Baseload
Baseload
Baseload
Baseload
Baseload
Baseload
Baseload
Baseload
Baseload
Baseload
Baseload
Baseload
Baseload
Baseload
Baseload
Baseload
Baseload
Baseload
Baseload
Baseload
Baseload
Baseload
Baseload
Baseload
Baseload
Baseload
Baseload
Baseload
Baseload
Baseload
Baseload
Baseload
Baseload
Baseload
Baseload
Baseload
Baseload
Baseload
Baseload
Baseload
Baseload

1%
1%
1%
1%
1%
1%
1%
1%
1%
1%
1%
33%
33%
4%
10%
10%
10%
33%
33%
4%
10%
10%
33%
33%
4%
10%
10%
33%
33%
4%
10%
10%
10%
10%
10%
10%
10%
10%
10%
10%
10%
10%
10%
10%
10%
10%
10%
10%
10%
10%
10%
10%
10%
10%
10%

86%
81%
94%
80%
80%
80%
86%
81%
94%
80%
80%
92%
82%
100%
72%
72%
72%
40%
50%
60%
47%
60%
33%
50%
51%
35%
74%
85%
83%
92%
71%
71%
40%
40%
40%
40%
40%
40%
40%
40%
40%
47%
47%
69%
47%
47%
69%
47%
47%
78%
78%
81%
78%
78%
78%

Natural
Gas
Savings
m3/Unit
10
23
18
46
88
33
10
23
18
46
88
6
23
18
88
44
33
6
23
18
44
33
6
23
18
44
33
6
23
18
44
33
6
10
7
8
8
6
7
8
8
16
16
16
16
16
16
16
16
18
24
32
24
32
24

Water
Savings
L/Unit

Elec
Savings
kWh/Unit

Inc Costs
$/Unit

3,435
7,797
0
14,294
22,580
11,584
3,435
7,797
0
14,294
22,580
2,004
7,797
0
22,580
13,885
11,584
2,004
7,797
0
13,885
11,584
2,004
7,797
0
13,885
11,584
2,004
7,797
0
13,885
11,584
2,221
2,254
2,371
2,065
1,719
2,221
2,371
2,065
1,719
5,377
5,377
5,377
5,377
5,377
5,377
5,377
5,377
5,250
6,526
9,585
6,700
8,326
6,526

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

$0.59
$1.29
$0.98
$3.79
$3.79
$3.79
$0.59
$1.29
$0.98
$3.79
$3.79
$0.49
$1.29
$0.98
$3.79
$3.79
$3.79
$0.49
$1.29
$0.98
$3.79
$3.79
$0.49
$1.29
$0.98
$3.79
$3.79
$0.49
$1.29
$0.98
$3.79
$3.79
$0.59
$0.59
$0.59
$0.59
$0.59
$0.59
$0.59
$0.59
$0.59
$1.29
$1.29
$1.29
$1.29
$1.29
$1.29
$1.29
$1.29
$3.79
$3.79
$3.79
$3.79
$3.79
$3.79
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Equip
Life

Energy
Load

Free
Rider

Adj.
Factor

Showerhead-Hotel/Motel Rebate
Showerhead-MURB Rebate
Showerhead-Other Rebate
Showerhead-Replacement MURB
Showerhead-Replacement MURB Rebate
Showerhead-Univ/College Dorms Rebate
Air Curtains-Pedestrian Door 8X6

10
10
10
10
10
10
15

10%
10%
10%
10%
10%
10%
5%

78%
81%
78%
81%
81%
78%
100%

Air Curtains-Shipping Door 10X10

15

5%

100%

Air Curtains-Shipping Door 8X8

15

5%

CEE Tier 2 Front-Loading Clothes Washer
Condensing Gas Water Heater 1- 100gal/day
Condensing Gas Water Heater 1- 500gal/day
Condensing Gas Water Heater 2- 1000gal/day
Condensing Gas Water Heater 2- 500gal/day
Condensing Gas Water Heater 3- 1000gal/day
DCKV < 5000 CFM

11
13
13
13
13
13
15

DCKV 10000-15000 CFM

15

DCKV 5000 - 9999 CFM

15

Dishwasher - Rack Conveyor Single HT
Dishwasher - Stationary Rack Door Type HT
Dishwasher - Stationary Rack Door Type LT
Dishwasher - Stationary Rack Single Rack LT
Dishwasher - Undercounter HT
Dishwasher - Undercounter LT
Energy Star Convection Oven
Energy Star Front Load Clothes Washer
Energy Star Fryer
Non-Condensing Boiler DHW- => 1,500 MBtu/h
Non-Condensing Boiler DHW- => 1,500 MBtu/h
MF
Non-Condensing Boiler DHW- 1,000 to 1,499
MBtu/h
Non-Condensing Boiler DHW -600 to 999
MBtu/h NMF
Non-Condensing Boiler SH - => 2,000 MBtu/h MF

20
15
15
15
10
10
12
11
12
25
25

Baseload
Baseload
Baseload
Baseload
Baseload
Baseload
Weather
Sensitive
Weather
Sensitive
Weather
Sensitive
Baseload
Baseload
Baseload
Baseload
Baseload
Baseload
Weather
Sensitive
Weather
Sensitive
Weather
Sensitive
Baseload
Baseload
Baseload
Baseload
Baseload
Baseload
Baseload
Baseload
Baseload
Baseload
Baseload

Natural
Gas
Savings
m3/Unit
18
32
24
24
24
32
667

25

Non-Condensing Boiler SH - => 2,000 MBtu/h
NMF
Non-Condensing Boiler SH -1,000 to 1,499
MBtu/h MF
Non-Condensing Boiler SH -1,500 to 1,999
MBtu/h MF
Non-Condensing Boiler SH -300 to 599 MBtu/h
MF
Non-Condensing Boiler SH -600 to 999 MBtu/h
MF
Non-Condensing Boiler SH -600 to 999 MBtu/h
NMF
Non-Condensing Boiler SH-1,000 to 1,499
MBtu/h
Non-Condensing Boiler SH-1,000 to 1,499
MBtu/h NMF
Non-Condensing Boiler SH-1,500 to 1,999

25

Measure Name

NC/
BR 20

20

Water
Savings
L/Unit

Elec
Savings
kWh/Unit

Inc Costs
$/Unit

5,250
9,585
6,700
7,933
7,933
8,326
0

0
0
0
0
0
0
172

$3.79
$3.79
$3.79
$3.79
$3.79
$3.79
$1,650

20,605

0

-936

$10,170

100%

7,565

0

-5,380

$8,242

10%
5%
5%
5%
5%
5%
5%

100%
100%
100%
100%
100%
100%
100%

117
332
873
1,551
873
1,551
4,801

58,121
0
0
0
0
0
0

396
0
0
0
0
0
13,521

$600
$2,230
$2,230
$2,230
$2,230
$2,230
$10,000

5%

100%

18,924

0

49,102

$20,000

5%

100%

11,486

0

30,901

$15,000

27%
20%
20%
20%
40%
40%
20%
48%
20%
5%
20%

100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%

2,203
619
841
841
801
326
847
76
1,083
7,475
7,475

310,271
87,119
118,369
118,369
112,795
45,891
0
19,814
0
0
0

9,811
3,553
855
855
3,754
559
1
201
17
0
0

$2,375
$-350
$-350
$-350
$-13
$-13
$875
$150
$1,028
$7,400
$7,400

Baseload

5%

100%

5,431

0

0

$10,300

25

Baseload

12%

100%

3,076

0

0

$6,000

25

Weather
Sensitive
Weather
Sensitive
Weather
Sensitive
Weather
Sensitive
Weather
Sensitive
Weather
Sensitive
Weather
Sensitive
Weather
Sensitive
Weather
Sensitive
Weather

20%

100%

27,325

0

0

$7,050

12%

100%

27,325

0

0

$7,050

20%

100%

12,141

0

0

$10,300

20%

100%

19,189

0

0

$7,400

20%

100%

3,496

0

0

$4,500

20%

100%

6,633

0

0

$6,000

12%

100%

6,633

0

0

$6,000

5%

100%

12,141

0

0

$10,300

12%

100%

12,141

0

0

$10,300

5%

100%

19,189

0

0

$7,400

25
25
25
25
25
25
25
25

New Construction / Building Retrofit (or Replacement)
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Measure Name
MBtu/h
Non-Condensing Boiler SH-1,500 to 1,999
MBtu/h NMF
MUA 01- MURB&LTC Imp Effic 1000-4999 CFM

NC
only

Equip
Life

25
15

MUA 02- MURB&LTC Imp Effic =>5000 CFM

15

MUA 05- MURB&LTC Effic + VFD 1000-4999 CFM

15

MUA 07- Other Comm Imp Effic 1000-4999 CFM

15

MUA 08- Other Comm Imp Effic => 5000 CFM

15

MUA 10- Other Comm Effic + 2 speed =>5000
CFM
MUA 12- Other Comm Effic + VFD =>5000 CFM

15

Ozone WE =< 120 lbs cap & => 200,000 lbs/yr
Ozone WE =< 120 lbs cap & 100,000 to
199,999lbs/yr
Ozone WE > 120 lbs cap & 260,000 lbs/yr and Up
Building Optimization Weather

15
15
15
Actual

Custom Equip Baseload
Custom Equip Weather

Actual
Actual

Custom Infrared Poly Baseload
Demonstration Baseload
Demonstration Weather

Actual
Actual
Actual

15

Condensing Boiler - 300 to 999 MBtu/h

25

Condensing Boiler - => 1,000 MBtu/h

25

Condensing Boiler - up to 299 MBtu/h

25

Destratification Fan

15

ERV 1- up to 1999 CFM
MURB,Healthcare,Nursing
ERV 2- => 2000 CFM MURB,Healthcare,Nursing

14

ERV 3- up to 1999 CFM Hotel,Restaurant,Retail

14

ERV 4- => 2000 CFM Hotel,Restaurant,Retail

14

ERV 5- up to 1999 CFM Office,Warehouse,School

14

ERV 6- => 2000 CFM Office,Warehouse,School

14

HRV 1- 500 to 1999 CFMHotel,Restaurant,Retail,Rec
HRV 2- =>2,000 CFM-Hotel,Restaurant,Retail,Rec

14

HRV 3- 500 to 1999 CFMSchool,Office,Warehouse,Man
HRV 4- =>2,000 CFMSchool,Office,Warehouse,Man
HRV 5- MURB,Healthcare,Nursing

14

Infrared Heating 1- 20 to 99 MBtu/hr 1-Stage

20

14

14

14
14

Energy
Load
Sensitive
Weather
Sensitive
Weather
Sensitive
Weather
Sensitive
Weather
Sensitive
Weather
Sensitive
Weather
Sensitive
Weather
Sensitive
Weather
Sensitive
Baseload
Baseload
Baseload
Weather
Sensitive
Baseload
Weather
Sensitive
Baseload
Baseload
Weather
Sensitive
Weather
Sensitive
Weather
Sensitive
Weather
Sensitive
Weather
Sensitive
Weather
Sensitive
Weather
Sensitive
Weather
Sensitive
Weather
Sensitive
Weather
Sensitive
Weather
Sensitive
Weather
Sensitive
Weather
Sensitive
Weather
Sensitive
Weather
Sensitive
Weather
Sensitive
Weather

Free
Rider

Adj.
Factor

Natural
Gas
Savings
m3/Unit

Water
Savings
L/Unit

Elec
Savings
kWh/Unit

Inc Costs
$/Unit

12%

100%

19,189

0

0

$7,400

5%

100%

Quasi

Quasi

Quasi

Quasi

5%

100%

Quasi

Quasi

Quasi

Quasi

5%

100%

Quasi

Quasi

Quasi

Quasi

5%

100%

Quasi

Quasi

Quasi

Quasi

5%

100%

Quasi

Quasi

Quasi

Quasi

5%

100%

Quasi

Quasi

Quasi

Quasi

5%

100%

Quasi

Quasi

Quasi

Quasi

8%
8%

100%
100%

Quasi
Quasi

Quasi
Quasi

Quasi
Quasi

Quasi
Quasi

8%
0%

100%
100%

Quasi
Actual

Quasi
Actual

Quasi
Actual

Quasi
Actual

54%
54%

100%
100%

Actual
Actual

Actual
Actual

Actual
Actual

Actual
Actual

54%
54%
54%

100%
100%
100%

Actual
Actual
Actual

Actual
Actual
Actual

Actual
Actual
Actual

Actual
Actual
Actual

5%

100%

Quasi

Quasi

Quasi

Quasi

5%

100%

Quasi

Quasi

Quasi

Quasi

5%

100%

Quasi

Quasi

Quasi

Quasi

10%

100%

Quasi

Quasi

Quasi

Quasi

5%

100%

Quasi

Quasi

Quasi

Quasi

5%

100%

Quasi

Quasi

Quasi

Quasi

5%

100%

Quasi

Quasi

Quasi

Quasi

5%

100%

Quasi

Quasi

Quasi

Quasi

5%

100%

Quasi

Quasi

Quasi

Quasi

5%

100%

Quasi

Quasi

Quasi

Quasi

5%

100%

Quasi

Quasi

Quasi

Quasi

5%

100%

Quasi

Quasi

Quasi

Quasi

5%

100%

Quasi

Quasi

Quasi

Quasi

5%

100%

Quasi

Quasi

Quasi

Quasi

5%

100%

Quasi

Quasi

Quasi

Quasi

33%

100%

Quasi

Quasi

Quasi

Quasi
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Measure Name

BR
only

Equip
Life

Energy
Load

Free
Rider

Adj.
Factor

Natural
Gas
Savings
m3/Unit

Water
Savings
L/Unit

Elec
Savings
kWh/Unit

Inc Costs
$/Unit

33%

100%

Quasi

Quasi

Quasi

Quasi

33%

100%

Quasi

Quasi

Quasi

Quasi

33%

100%

Quasi

Quasi

Quasi

Quasi

12%

100%

Quasi

Quasi

Quasi

Quasi

1%
1%
1%
1%
1%
1%
0%
0%

17%
34%
79%
79%
79%
79%
100%
100%

7
16
33
64
8
24
1,286
339

2,371
5,377
9,892
15,549
3,846
7,933
252,000
66,400

0
0
0
0
0
0
0
0

$0.56
$1.14
$3.79
$3.79
$3.79
$3.79
$150
$150

Infrared Heating 2- 100-300 MBtu/hr 1-Stage

20

Infrared Heating 3- 20 to 99 MBtu/hr 2-Stage

20

Infrared Heating 4- 100-300 MBtu/hr 2-Stage

20

Non-Condensing Boiler SH - up to 299 MBtu/h

25

MF-Faucet Aerator-Bath 1.0gpm
MF-Faucet Aerator-Kitchen 1.5gpm
MF-Showerhead-1.25 gpm existing 2.0-2.5
MF-Showerhead-1.25 gpm existing 2.6+
MF-Showerhead-Replacement 1.5gpm
MF-Showerhead-Replacement 2.0gpm
Pre-Rinse Low-Flow Spray Nozzle-Full 0.64gpm
Pre-Rinse Low-Flow Spray Nozzle-Limited
0.64gpm
Pre-Rinse Spray Nozzle-Full 0.64 Replacement
Pre-Rinse Spray Nozzle-Limited 0.64
Replacement
Pre-Rinse Spray Nozzle-Other 0.64 Replacement
Pstat- D2C $25

10
10
10
10
10
10
5
5

Sensitive
Weather
Sensitive
Weather
Sensitive
Weather
Sensitive
Weather
Sensitive
Baseload
Baseload
Baseload
Baseload
Baseload
Baseload
Baseload
Baseload

5
5

Baseload
Baseload

0%
0%

100%
100%

457
90

97,292
19,197

0
0

$150
$150

5
15

0%
43%

100%
100%

109
53

23,166
0

0
54

$150
$25

Pstat- HVAC $25

15

43%

100%

53

0

54

$25

Pstat- HVAC No Incent$

15

43%

100%

53

0

54

$25

Thermostat - Programmable - HHC

15

1%

100%

53

0

54

$26.95

Condensing Boiler - 300 to 999 MBtu/h

25

5%

100%

Quasi

Quasi

Quasi

Quasi

Condensing Boiler - => 1,000 MBtu/h

25

5%

100%

Quasi

Quasi

Quasi

Quasi

Condensing Boiler - up to 299 MBtu/h

25

5%

100%

Quasi

Quasi

Quasi

Quasi

ERV 2- => 2000 CFM MURB,Healthcare,Nursing

14

5%

100%

Quasi

Quasi

Quasi

Quasi

ERV 4- => 2000 CFM Hotel,Restaurant,Retail

14

5%

100%

Quasi

Quasi

Quasi

Quasi

HRV 1- 500 to 1999 CFMHotel,Restaurant,Retail,Rec
HRV 3- 500 to 1999 CFMSchool,Office,Warehouse,Man
HRV 4- =>2,000 CFMSchool,Office,Warehouse,Man
HRV 5- MURB,Healthcare,Nursing

14

5%

100%

Quasi

Quasi

Quasi

Quasi

5%

100%

Quasi

Quasi

Quasi

Quasi

5%

100%

Quasi

Quasi

Quasi

Quasi

5%

100%

Quasi

Quasi

Quasi

Quasi

Infrared Heating 1- 20 to 99 MBtu/hr 1-Stage

20

33%

100%

Quasi

Quasi

Quasi

Quasi

Infrared Heating 2- 100-300 MBtu/hr 1-Stage

20

33%

100%

Quasi

Quasi

Quasi

Quasi

Infrared Heating 3- 20 to 99 MBtu/hr 2-Stage

20

33%

100%

Quasi

Quasi

Quasi

Quasi

Infrared Heating 4- 100-300 MBtu/hr 2-Stage

20

33%

100%

Quasi

Quasi

Quasi

Quasi

MUA 11- Other Comm Effic + VFD 1000-4999
CFM
MUA 12- Other Comm Effic + VFD =>5000 CFM

15

5%

100%

Quasi

Quasi

Quasi

Quasi

15

5%

100%

Quasi

Quasi

Quasi

Quasi

Non-Condensing Boiler SH - up to 299 MBtu/h

25

Baseload
Weather
Sensitive
Weather
Sensitive
Weather
Sensitive
Weather
Sensitive
Weather
Sensitive
Weather
Sensitive
Weather
Sensitive
Weather
Sensitive
Weather
Sensitive
Weather
Sensitive
Weather
Sensitive
Weather
Sensitive
Weather
Sensitive
Weather
Sensitive
Weather
Sensitive
Weather
Sensitive
Weather
Sensitive
Weather
Sensitive
Weather
Sensitive
Weather

5%

100%

Quasi

Quasi

Quasi

Quasi

14
14
14
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Measure Name

Equip
Life

Attic Insulation

20

Basement Insulation

25

Deep Measure

20

Non-Deep Measure

20

Wall Insulation

30

Custom O&M Baseload

Actual

Energy
Load
Sensitive
Weather
Sensitive
Weather
Sensitive
Weather
Sensitive
Weather
Sensitive
Weather
Sensitive
Baseload

Free
Rider

Adj.
Factor

Natural
Gas
Savings
m3/Unit

Water
Savings
L/Unit

Elec
Savings
kWh/Unit

Inc Costs
$/Unit

0%

100%

Actual

Actual

Actual

Actual

0%

100%

Actual

Actual

Actual

Actual

25%

100%

Actual

Actual

Actual

Actual

25%

100%

Actual

Actual

Actual

Actual

0%

100%

Actual

Actual

Actual

Actual

54%

100%

Actual

Actual

Actual

Actual
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Appendix E: 2012 Gas Savings by Scorecard and Measure
Table E.1 – Gas Savings by Measure for the Low-Income Scorecard
Segment

Measure

Low-Income
Single Family

Attic Insulation
Basement Insulation
Basic-Faucet Aerator-Bath
Basic-Faucet Aerator-Kitchen
Basic-Pipe Insulation - 2 m
Basic-Showerhead-1.25 gpm existing 2.0-2.5
Basic-Showerhead-1.25 gpm existing 2.6+
Basic-Showerhead-Replacement
Draft Sealing
ESK- HHC-Faucet Aerator-Bath
ESK- HHC-Faucet Aerator-Kitchen
ESK- HHC-Pipe Insulation - 2 m
ESK- HHC-Showerhead-1.25 gpm existing 2.0-2.5
ESK- HHC-Showerhead-1.25 gpm existing 2.6+
Thermostat - Programmable - HHC
Wall Insulation
Low-Income Single Family Total
Low-Income
Custom Equip Baseload
Social Housing
Custom Equip Weather
Custom
Low-Income Social Housing Custom Total
Low-Income
Social Housing
Prescriptive

Condensing Boiler - 300 to 999 MBtu/h
Condensing Boiler - => 1,000 MBtu/h
Condensing Boiler - up to 299 MBtu/h
Condensing Gas Water Heater 1- 500gal/day
Condensing Gas Water Heater 2- 1000gal/day
HRV 5- MURB,Healthcare,Nursing
MF-Faucet Aerator-Bath 1.0gpm
MF-Faucet Aerator-Kitchen 1.5gpm
MF-Showerhead-1.25 gpm existing 2.0-2.5
MF-Showerhead-1.25 gpm existing 2.6+
MF-Showerhead-Replacement 1.5gpm
MF-Showerhead-Replacement 2.0gpm
MUA 11- Other Comm Effic + VFD 1000-4999 cfm
MUA 12- Other Comm Effic + VFD =>5000 cfm
Non-Condensing Boiler DHW- => 1,500 MBtu/h
Non-Condensing Boiler DHW- 1,000 to 1,499
MBtu/h
Non-Condensing Boiler SH - up to 299 MBtu/hr
Non-Condensing Boiler SH-1,000 to 1,499 MBtu/h
Non-Condensing Boiler SH-1,500 to 1,999 MBtu/h
Low-Income Social Housing Prescriptive Total
Low-Income Scorecard Total

Average Net
Cumulative Gas
3
Savings (m /Unit)

Units

Net Cumulative
3
Gas Savings (m )

7,033
15,986
85
184
168
364
697
261
5,576
85
184
168
364
697
787
18,121
262,075

567
1,282
74
75
75
13
48
2
1,279
7,178
7,179
7,182
4,278
2,876
1,525
257
33,890
4

3,987,820
20,494,100
6,300
13,833
12,563
4,736
33,454
523
7,132,254
611,135
1,324,073
1,203,042
1,558,561
2,004,457
1,200,251
4,657,110
44,244,213
1,048,300

182,113

8

1,456,908

143,322
830,167
52,335
10,782
19,155
8,876
12
54
259
502
63
188
80,705
250,827
177,531

12
12
1
16
4
1
12
2,193
2,169
1,631
204
203
274
5
6
2

2,505,208
1,719,861
830,167
837,363
43,126
19,155
106,517
25,380
117,501
422,015
102,369
12,733
51,561
403,526
1,504,962
355,063

3
2
2
4
6,744
40,646

386,959
28,700
576,698
1,822,955
9,366,611
56,116,031

128,986
14,350
288,349
455,739
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Table E.2 – Gas Savings by Measure for the Resource Acquisition Scorecard
Segment

Measure

Commercial/
Institutional

Air Curtains-Pedestrian Door 8X6
Air Curtains-Shipping Door 10X10
Air Curtains-Shipping Door 8X8
Building Optimization Weather
CEE Tier 2 Front-Loading Clothes Washer
Condensing Boiler - 300 to 999 MBtu/h
Condensing Boiler - => 1,000 MBtu/h
Condensing Boiler - up to 299 MBtu/h
Condensing Gas Water Heater 1- 100gal/day
Condensing Gas Water Heater 2- 500gal/day
Condensing Gas Water Heater 3- 1000gal/day
Custom Equip Baseload
Custom Equip Weather
Custom Infrared Poly Baseload
Custom O&M Baseload
DCKV < 5000 cfm
DCKV 10000-15000 cfm
DCKV 5000 - 9999 cfm
Demonstration Baseload
Demonstration Weather
Destratification Fan
Dishwasher - Rack Conveyor Single HT
Dishwasher - Stationary Rack Door Type HT
Dishwasher - Stationary Rack Door Type LT
Dishwasher - Stationary Rack Single Rack LT
Dishwasher - Undercounter HT
Dishwasher - Undercounter LT
Energy Star Convection Oven
Energy Star Front Load Clothes Washer
Energy Star Fryer
ERV 1- up to 1999 cfm MURB,Healthcare,Nursing
ERV 2- => 2000 cfm MURB,Healthcare,Nursing
ERV 3- up to 1999 cfm Hotel,Restaurant,Retail
ERV 4- => 2000 cfm Hotel,Restaurant,Retail
ERV 5- up to 1999 cfm Office,Warehouse,School
ERV 6- => 2000 cfm Office,Warehouse,School
HRV 1- 500 to 1999cfm-Hotel,Restaurant,Retail,Rec
HRV 2- =>2,000cfm-Hotel,Restaurant,Retail,Rec
HRV 3- 500 to 1999cfm-School,Office,Warehouse,Man
HRV 4- =>2,000cfm-School,Office,Warehouse,Man
HRV 5- MURB,Healthcare,Nursing
HWC - Faucet Aerator-Bath 1.0gpm Hotel/Motel
HWC - Faucet Aerator-Bath 1.0gpm LTC/Retire Reside
HWC - Faucet Aerator-Bath 1.0gpm MURB
HWC - Faucet Aerator-Bath 1.0gpm Other
HWC - Faucet Aerator-Bath 1.0gpm Univ/College Dorm

Average Net
Cumulative Gas
3
Savings (m /Unit)
9,505
293,621
107,801
122,150
1,158
117,927
481,367
50,089
4,100
10,782
19,155
959,625
339,460
188,615
978,960
68,414
269,667
163,676
5,646,596
483,000
310,244
32,164
7,428
10,092
10,092
4,806
1,956
8,131
435
10,397
38,513
414,637
44,943
321,088
19,854
162,628
20,512
187,305
14,709
79,255
43,341
21
36
25
28
28

Units

13
2
7
2
251
245
118
66
8
31
70
404
125
12
222
6
4
7
1
1
17
10
42
127
1
11
7
2
2
100
7
21
13
14
120
57
9
4
12
9
26
867
407
2,352
99
178

Net Cumulative
Gas Savings
3
(m )
123,562
587,243
754,609
244,300
290,733
28,892,183
56,801,355
3,305,891
32,802
334,228
1,340,840
387,688,632
42,432,524
2,263,375
217,329,135
410,486
1,078,668
1,145,729
5,646,596
483,000
5,274,140
321,638
311,976
1,281,684
10,092
52,866
13,692
16,262
869
1,039,680
269,591
8,707,368
584,254
4,495,227
2,382,443
9,269,800
184,609
749,219
176,513
713,292
1,126,874
18,518
14,488
59,270
2,819
5,069
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Segment

Measure

HWC - Faucet Aerator-Bath Hotel/Motel Rebate
HWC - Faucet Aerator-Bath MURB Rebate
HWC - Faucet Aerator-Bath Other Rebate
HWC - Faucet Aerator-Bath Univ/College Dms Rebate
HWC - Faucet Aerator-Kitchen 1.5gpm Hotel/Motel
HWC - Faucet Aerator-Kitchen 1.5gpm LTC/Retire Res
HWC - Faucet Aerator-Kitchen 1.5gpm MURB
HWC - Faucet Aerator-Kitchen 1.5gpm Other
HWC - Faucet Aerator-Kitchen 1.5gpm Univ/College
HWC - Faucet Aerator-Kitchen MURB Rebate
HWC - Faucet Aerator-Kitchen Other Rebate
HWC - Faucet Aerator-Kitchen Univ/College Rebate
HWC - Showerhead-1.25 gpm Hotel/Motel
HWC - Showerhead-1.25 gpm LTC/Retire Residences
HWC - Showerhead-1.25 gpm MURB
HWC - Showerhead-1.25 gpm Other
HWC - Showerhead-1.25 gpm Univ/College Dorms
HWC - Showerhead-1.5 gpm Handheld LTC/Retire Res
HWC - Showerhead-Hotel/Motel Rebate
HWC - Showerhead-MURB Rebate
HWC - Showerhead-Other Rebate
HWC - Showerhead-Replacement MURB
HWC - Showerhead-Replacement MURB Rebate
HWC - Showerhead-Univ/College Dorms Rebate
Infrared Heating 1- 20 to 99 MBtu/hr 1-Stage
Infrared Heating 2- 100-300 MBtu/hr 1-Stage
Infrared Heating 3- 20 to 99 MBtu/hr 2-Stage
Infrared Heating 4- 100-300 MBtu/hr 2-Stage
MUA 01- MURB&LTC Imp Effic 1000-4999cfm
MUA 02- MURB&LTC Imp Effic =>5000 cfm
MUA 05- MURB&LTC Effic + VFD 1000-4999 cfm
MUA 07- Other Comm Imp Effic 1000-4999 cfm
MUA 08- Other Comm Imp Effic => 5000 cfm
MUA 10- Other Comm Effic + 2 speed =>5000cfm
MUA 12- Other Comm Effic + VFD =>5000 cfm
Non-Condensing Boiler DHW- => 1,500 MBtu/h MF
Non-Condensing Boiler DHW -600 to 999 MBtu/h NMF
Non-Condensing Boiler SH - => 2,000 MBtu/h MF
Non-Condensing Boiler SH - => 2,000 MBtu/h NMF
Non-Condensing Boiler SH - up to 299 MBtu/hr
Non-Condensing Boiler SH -1,000 to 1,499 MBtu/h MF
Non-Condensing Boiler SH -1,500 to 1,999 MBtu/h MF
Non-Condensing Boiler SH -300 to 599 MBtu/h MF
Non-Condensing Boiler SH -600 to 999 MBtu/h MF
Non-Condensing Boiler SH -600 to 999 MBtu/h NMF
Non-Condensing Boiler SH-1,000 to 1,499 MBtu/h NMF
Non-Condensing Boiler SH-1,500 to 1,999 MBtu/h NMF
Ozone WE =< 120 lbs cap & => 200,000 lbs/yr
Ozone WE =< 120 lbs cap & 100,000 to 199,999lbs/yr
Ozone WE > 120 lbs cap & => 260,000 lbs/yr

Average Net
Cumulative Gas
3
Savings (m /Unit)
21
25
28
28
68
68
99
68
68
99
68
68
126
167
233
167
223
167
126
233
167
175
175
223
11,886
26,825
23,844
49,875
40,698
104,139
147,299
14,219
29,213
142,500
308,592
149,500
67,672
546,500
601,150
10,144
242,820
383,780
69,920
132,660
145,926
267,102
422,158
148,005
56,582
260,211

Units

149
2,462
14
2,222
172
66
2,016
44
73
2,095
9
700
818
287
2,997
52
1,055
82
286
2,539
14
1,105
245
159
161
651
17
188
3
1
3
5
10
3
8
2
2
2
10
2
11
12
1
3
4
13
5
66
31
4

Net Cumulative
Gas Savings
3
(m )
3,182
62,042
399
63,277
11,732
4,502
199,439
3,001
4,979
207,254
614
47,747
102,726
48,056
699,140
8,707
235,535
13,730
35,916
592,298
2,344
193,331
42,865
35,498
1,913,584
17,462,938
405,350
9,376,556
122,094
104,139
441,898
71,097
292,125
427,500
2,468,734
299,000
135,344
1,093,000
6,011,500
20,288
2,671,020
4,605,360
69,920
397,980
583,704
3,472,326
2,110,790
9,768,311
1,754,048
1,040,846
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Segment

Measure

Pre-Rinse Low-Flow Spray Nozzle-Full 0.64gpm
Pre-Rinse Low-Flow Spray Nozzle-Limited 0.64gpm
Pre-Rinse Spray Nozzle-Full 0.64 Replacement
Pre-Rinse Spray Nozzle-Limited 0.64 Replacement
Pre-Rinse Spray Nozzle-Other 0.64 Replacement
Commercial/Institutional Total
Residential
Deep Measure
ESK - Install - Faucet Aerator - Bath - 1.0 gpm
ESK - Install - Faucet Aerator - Kitchen - 1.5 gpm
ESK - Install - Pipe Insulation - 2m
ESK - Install - Showerhead - 1.25gpm
ESK - Install - Showerhead - 1.25gpm - Replacement
ESK - Install - Showerhead - 1.25gpm exist 2.6+
ESK - Pull - Faucet Aerator - Bath - 1.0pgm
ESK - Pull - Faucet Aerator - Kitchen - 1.5gpm
ESK - Pull - Pipe Insulation - 2m
ESK - Pull - Showerhead - 1.25gpm
ESK - Pull - Showerhead - 1.25gpm - Replacement
ESK - Push - Faucet Aerator - Bath - 1.0gpm
ESK - Push - Faucet Aerator - Kitchen - 1.5gpm
ESK - Push - Pipe Insulation - 2m
ESK - Push - Showerhead - 1.25gpm
ESK - Push - Showerhead - 1.25gpm - Replacement
Non-Deep Measure
Pstat- D2C $25
Pstat- HVAC $25
Pstat- HVAC No Incent$
Residential Total
Resource Acquisition Scorecard Total

Average Net
Cumulative Gas
3
Savings (m /Unit)
6,430
1,695
2,285
450
545
22,863
62
126
173
285
214
570
27
77
104
186
178
33
92
110
181
219
5,667
453
453
453

Units

15
12
98
16
15
27,144
73
249
249
249
230
42
19
36,056
36,484
35,971
36,398
4,619
18,554
19,274
18,266
18,914
2,419
23
2,538
5,206
65
235,897
263,041

Net Cumulative
Gas Savings
3
(m )
96,450
20,340
223,930
7,200
8,175
858,362,004
1,669,020
15,348
31,464
43,027
65,578
8,981
10,835
966,303
2,811,072
3,729,425
6,774,433
823,070
604,353
1,768,382
2,004,501
3,415,782
530,041
130,350
1,150,095
2,359,099
29,455
28,940,613
887,302,617

Table E.3 – Gas Savings by Measure for the Large Industrial Rate T1 and Rate 100 Scorecard
Segment

Large Industrial Rate 100

Measure

Custom Equip Baseload
Custom O&M Baseload
Large Industrial Rate T1
Custom Equip Baseload
Custom O&M Baseload
Large Industrial Scorecard Total

Average Net
Cumulative Gas Savings
3
(m /Unit)

Units

Net Cumulative Gas
3
Savings (m )

11,492,984
3,972,360
1,418,756
7,808,362

13
37
184
107
341

149,408,791
146,977,328
261,051,090
835,494,782
1,392,931,990
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Appendix F: DSM Tracking & Reporting Processes
Tracking Systems Overview
Union Gas uses two 2003 Windows web-based proprietary applications, DSMt and AIMS. Both
applications interact with Banner and utilize Crystal Reports to pull data from the applications. The
following are descriptions of these four components, their respective functions and how they are
connected.
Banner
Banner is Union’s (CIS) customer information and billing system that is used to store current customer
information including rate class and historical consumption.
DSMt
DSMt is a custom 2003 Windows web-based database that is run using Oracle 10G. DSMt stores all
information required to track customer-specific applications and produce DSM reporting requirements
specific to the current DSM Framework. DSMt also receives automated uploads from Banner to ensure
that customer information remains up-to-date. Uploads are constant and every time an account is
accessed, the most current Banner rate class info is provided. DSMt content includes:
•
•
•

Customer information including name, address, rate class, sector, measures installed,
installation date
Measure details or input assumptions for each DSM measure including number of units,
measure life, resource savings, incremental cost, project description, basecase, and net-to-gross
adjustment factors
Customer incentive details

AIMs
Account Information Management System (AIMS) is a custom 2003 Windows web-based application
that is run using Oracle 10G. AIMS houses Customer and Service provider information including mailing
addresses and customer contact information for customer and service providers that participate in
custom DSM programs. Custom project details, including all attachments associated with the custom
project submission, are housed in AIMS.
Crystal Reports
Crystal Reports is used to extract data and generate reports from the information contained in DSMt.
There are several pre-defined monthly reports produced in DSMt that contain information such as
cumulative m3 savings, LRAM amounts, TRC values and incentive dollars paid by rate class. A General
Extraction Report of most data fields tracked in DSMt is also generated monthly and used for additional
reporting. The general extraction of data is referred to as the End User Measure (EUM) report. This
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report is generated automatically from DSMt and is exported directly into Excel. The EUM report is
found as the DSMt Results tab in the 2012 Audit Tool.
Data Collection and Data Entry
Customer applications, participant forms and rebate forms come from multiple sources depending on
the offering. The following table summarises how data is collected for each of Union’s DSM offerings.
Table F1 – Data Collection Method for Various Program Offerings
Offering

Data Collection Method

C/I Prescriptive and Quasi-Prescriptive
Offering

Account managers are responsible for completing C/I prescriptive
applications on behalf of the participant. Completed applications are
received by DSM Tracking & Reporting (DSM T&R) directly from account
managers via email. Applications are verified for completeness and
eligibility as per Union’s QA protocol by DSM T&R and entered
accordingly by the DSM T&R

C/I Hot Water Conservation Offering

Hot Water Conservation participants are tracked by Service providers
administering the program. The applications are reviewed by
Commercial Marketing and sent to DSM T&R via email. The Applications
are verified for completeness and eligibility as per Union’s QA protocol by
DSM T&R and entered accordingly.

C/I Custom and Large Industrial
Custom Offerings

Custom applications are first entered into the AIMS application by
account managers and project managers. The files are then reviewed by
another team of engineers in the Commercial Industrial Energy Efficiency
Program group (CIEEP) prior to submission into DSMt, where the
customer information and incentive levels are validated by DSM T&R.
The custom project files, including all the supporting documents are
retained in the AIMS application.

Residential and Low-Income ESKs and
Programmable Thermostat Offerings

Customers complete an application for an ESK kit and/or a free
21
programmable thermostat on the Union Gas website. Customers can
also receive an ESK kit at a service provider depot or event giveaway and
complete a tracking form onsite. A third delivery option is via direct mail
campaigns or bill inserts where the customer completes a coupon for an
ESK and/or a programmable thermostat and submits this coupon directly
to DSM T&R. The Applications are verified for completeness and
eligibility as per Union’s QA protocol by DSM T&R and entered
accordingly

Low Income Helping Homes Conserve
Offering

Delivery Agents submit a workplan to the Low Income marketing team.
The marketing team reviews all of the documents for accuracy and
completion and submits a final tracking sheet to DSM T&R for entry into
DSMt. The Applications are verified for completeness and eligibility as per
Union’s QA protocol by DSM T&R and entered accordingly

Low Income Affordable Housing
Conservation Offering

The data collection method for this offering is the same as for C/I
Prescriptive and Quasi-Prescriptive Offering & C/I Custom Offerings

21

The energy conservation website can be accessed at http://www.uniongas.com/residential/energyconservation/energy-savings
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Offering

Data Collection Method

Residential Home Retrofit Offering

Delivery Agents submit a workplan to the Residential marketing team.
The marketing team reviews all of the documents for accuracy and
completion and submits a final tracking sheet to DSM T&R for entry into
DSMt. The Applications are verified for completeness and eligibility as per
Union’s QA protocol by DSM T&R and entered accordingly.

Quality Assurance Protocol
Union Gas has QA protocol that ensures that data entered into DSMt meets the rigour required to
accurately track program participation and eligibility requirements, as well as calculate resource savings,
LRAM amounts, TRC values, customer incentives and company DSM incentives. All applications are
screened for completeness and accuracy by the DSM Tracking & Reporting team. Each incentive
payment is also reviewed and approved by the DSM T&R Manager to ensure it falls within the guidelines
of each program. The following is a list of items verified as part of Union’s tracking system QA process:
•
•
•
•
•
•
•
•
•
•
•
•

Is the customer a valid Union Gas customer?
Is the customer’s application or project claim a duplicate of an existing entry?
Are the correct program and program offering selected?
Is customer information (name, address, phone number, account number, account status) to
Banner complete?
Does customer meet program and incentive eligibility criteria?
Does the measure or project type meet program and incentive eligibility requirements?
Is the number of installed measures correctly captured?
Are measure details sufficient to calculate TRC, LRAM, customer incentives and DSM incentives?
Are the project description and basecase adequately captured in the database?
Is the measure eligible upon the basis of commission or application date?
Are all required data fields populated?
Are the checklists complete and all appropriate documentation for custom projects attached to
the AIMS project?

Customers and measures that are identified as not being eligible for any reason continue to be tracked
in DSMt with a Does Not Qualify (DNQ) demarcation. An email is sent to the Account Managers
notifying them that their application has been disqualified for follow-up with a customer.
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ESK-Residential 2012: Door-to-Door Initiative

Audit Final Report: March.22.2013

Final Report Following
An Audit of the Union Gas
ESK—Residential Program
Door-to-Door Drop-off Initiative (2012)
Introduction
This Report follows our administration of a survey involving householders who
received an Energy Savings Kit (ESK) in conjunction with Union Gas’ ESK—Doorto-Door Drop-off Initiative. The Initiative offers financial support/incentives to help
promote the use of high-efficiency natural gas products and accessories
amongst residential customers.
Our firm conducted this Audit in February 2013, employing the methodology
outlined on Page 3 of this Report. The primary purpose of this research project
was to validate the accuracy of information on Tracking Sheets sent to Union
Gas by technicians who delivered the kits. Comprising a separate Union Gas
database, the tracking sheet files contain customer information (name, address
& phone number), program identifier and product/installation information.
Installation sites included only residential locations.
Additional objectives for this research project were to understand end-users’
knowledge of energy efficiency and their motivations for installing the items, as
well as determine their usage habits and satisfaction level regarding the items in
the kit.
This research project has been conducted according to generally accepted
guidelines designed to ensure objectivity and personal confidentiality. Researchgathering procedures have yielded statistically valid results. We are confident
our analysis of findings represents and interprets accurately the views and
perspectives of respondents, who were co-operative and forthright in sharing
information with us.
In submitting this report, we wish to express our appreciation to the staff of Union
Gas for their active participation and support during the project. We particularly
appreciate the assistance provided internally by
, Analyst, DSM
Research & Evaluation, who served as Project Coordinator.
Respectfully submitted by:

Ralph Beslin
Ralph Beslin, ABC
President

Beslin Communication Group Inc.
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ESK-Residential 2012: Door-to-Door Initiative

Audit Final Report: March.22.2013

Objectives of this
ESK—Residential—Door-to-Door Drop-off Initiative Audit
The primary objectives for this Audit research project were as follows:
1. To validate consumers’ awareness of the products received from
participating channel partners and determine the products that were
actually installed and remain installed.
2. To determine customers’ satisfaction with the products in the kit they
received and their usage habits with respect to the measures installed
The secondary objectives for this Audit research project were as follows:
3. To gauge residential end-users’ understanding regarding the benefits of
energy- efficient products
4. To determine the factors affecting residential end-users’ decision to install
the products and who actually installed the products

Beslin Communication Group Inc.
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ESK-Residential 2012: Door-to-Door Initiative

Audit Final Report: March.22.2013

Executive Summary
Primary Objective: Awareness & Installation of Products Received
 Information in the Union Gas database regarding receipt of the kit was confirmed
[100%]. All respondents received the kit at home from a Union Gas representative
(technician); and all (100%) verified the site/address of the front-door visit. In addition,
100% of total respondents verified that they have a natural gas water heater in their
home.
 Information related to individual products received was verified as extremely accurate
for all products: Showerhead (100%), kitchen faucet aerator (98%), bathroom faucet
aerator (98%) and pipe wrap (98%).
 Regarding installation of individual products, approximately eight in ten respondents
indicated they had installed each of the four products: Showerhead (82%), kitchen
faucet aerator (86%), bathroom faucet aerator (85%) and pipe wrap (92%).
Verification rates from 94% - 100% strongly indicate that once installed, products
remain installed in the home.

Objective #2: Customers’ Usage Habits with respect to the Measures Installed
• Almost three-quarters (74%) of respondents who installed the showerhead item
indicated all of the showering done in their home is now done under the new
showerhead. Additionally, 8% indicated most (more than three quarters) is done
under the new showerhead; and approximately 16% indicated half is done under the
new showerhead.

Objective #3: Understanding re Benefits of Energy-Efficient Products
 Almost all (93%) of total respondents indicated they believe high-efficiency heating
equipment can play a significant role in saving money on home energy costs,
including more than one-quarter (26%) who said it could be very significant.
 Some 87% of total respondents agreed the products in the kit will help them save
money on home energy costs, including 25% who strongly agreed.

Objective #4: Factors Affecting End-Users’ Decision to Install Kit Products
 The main reasons end-users decided to install products are to conserve energy, to save
money on the heating bill and the items were free.
 It appears likely that the recipient will install the products themselves. More than twothirds of total respondents indicated this.

Beslin Communication Group Inc.
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ESK-Residential 2012: Door-to-Door Initiative

Audit Final Report: March.22.2013

ESK—Residential-Door-to-Door Drop-off Initiative
Research Findings—Section 2:
Findings re End-User Understanding of the Benefits of
Energy-Efficient Products and Energy Efficiency

Findings related to Project Objective #3:
To gauge end-users’ understanding regarding the benefits of energyefficient products

Measurement of ESK—Residential-Door-to-Door Drop-off End-Users’ Knowledge
Level re Energy-Efficient Products (Qs #5, 6, 13 14)
D2D-2.1
Almost all respondents indicated they have a Programmable
Thermostat in their home. (Qs# 6&13)
•

Some 90% of total respondents verified they have a Programmable
Thermostat in their home.

•

Also, 57% of total respondents indicated they used the $25
programmable thermostat coupon include in the ESK package.

D2D-2.2
Respondents displayed indecisiveness as to whether higherefficiency heating products can play a significant role in saving money on
home heating costs (Q#5).
•

Some 93% of total respondents believe high-efficiency heating
products can play a significant role in saving money on home
heating costs, yet only 26% said it could be very significant.

•

Some 87% of total respondents agreed that the products they
received in the kit will help to save money on home energy costs;
yet only 25% strongly agreed.

D2D-2.3
With respect to other types of incentives to encourage energy
efficiency in homes, respondents who installed items in this kit indicated the
following would be useful to them: (Q#14—aided)
•

Insulation products = 8 (8%)

•

Appliances such as furnaces, water heaters = 66 (66%)

•

Windows = 25 (25%)

•

None of the above / No response = 1 (1%)

Beslin Communication Group Inc.
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ESK-Residential 2012: Install Initiative

Audit Final Report: March.22.2013

Final Report Following
An Audit of the Union Gas
ESK—Residential Program
Install Initiative (2012)
Introduction
This Report follows our administration of a survey involving householders who
received an Energy Savings Kit (ESK) in conjunction with Union Gas’ ESK—Install
Initiative. The Initiative offers financial support/incentives to registered Channel
Partners to help promote the use of high-efficiency natural gas products and
accessories amongst residential customers.
Our firm conducted this Audit in February 2013, employing the methodology
outlined on Page 3 of this Report. The primary purpose of this research project
was to validate the accuracy of information on Tracking Sheets sent to Union
Gas by Partners claiming incentives. Comprising a separate Union Gas
database, the tracking sheet files contain customer information (name, address
& phone number), program identifier and product/installation information.
Installation sites included only residential locations.
Additional objectives for this research project were to understand end-users’
knowledge of energy efficiency and their motivations for installing the items, as
well as determine their usage habits and satisfaction level regarding the items in
the kit.
This research project has been conducted according to generally accepted
guidelines designed to ensure objectivity and personal confidentiality. Researchgathering procedures have yielded statistically valid results. We are confident
our analysis of findings represents and interprets accurately the views and
perspectives of respondents, who were co-operative and forthright in sharing
information with us.
In submitting this report, we wish to express our appreciation to the staff of Union
Gas for their active participation and support during the project. We particularly
appreciate the assistance provided internally by
, Analyst, DSM
Research & Evaluation, who served as Project Coordinator.
Respectfully submitted by:

Ralph Beslin
Ralph Beslin, ABC
President

Beslin Communication Group Inc.
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ESK-Residential 2012: Install Initiative

Audit Final Report: March.22.2013

Objectives of this
ESK—Residential—Install Initiative Audit
The primary objectives for this Audit research project were as follows:
1. To validate consumers’ awareness of the products received from
participating channel partners and determine the products that were
actually installed and remain installed.
2. To determine customers’ satisfaction with the products in the kit they
received and their usage habits with respect to the measures installed
The secondary objectives for this Audit research project were as follows:
3. To gauge residential end-users’ understanding regarding the benefits of
energy- efficient products
4. To determine the factors affecting residential end-users’ decision to install
the products and who actually installed the products

Beslin Communication Group Inc.
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ESK-Residential 2012: Install Initiative

Audit Final Report: March.22.2013

Executive Summary
Primary Objective: Awareness & Installation of Products Received
 Information in the Union Gas database regarding receipt of the kit was confirmed
[100%]. With respect to respondents who indicated they received the kit at home
from a contractor, the site of the visit (100%) was verified as extremely accurate. In
addition, 100% of total respondents verified that they have a natural gas water
heater in their home.
 Information related to individual products received was verified as extremely accurate
for all products: Showerhead (100%), kitchen faucet aerator (97%), bathroom faucet
aerator (100%) and pipe wrap (100%).
 Regarding installation of individual products, almost nine in ten respondents indicated
they had installed each of the four products: Showerhead (95%), kitchen faucet
aerator (89%), bathroom faucet aerator (92%) and pipe wrap (100%). Verification
rates from 94% - 100% strongly indicate that once installed, products remain installed
in the home.

Objective #2: Customers’ Usage Habits with respect to the Measures Installed
• Slightly more than half (54%) of respondents who installed the showerhead item
indicated all of the showering done in their home is now done under the new
showerhead. Additionally, 3% indicated most (more than three quarters) is done
under the new showerhead; and approximately 43% indicated half is done under the
new showerhead.

Objective #3: Understanding re Benefits of Energy-Efficient Products
 Almost all (95%) of total respondents indicated they are knowledgeable about energy
efficiency in the home, including more than one-third (37%) who indicated very
knowledgeable.
 Some 89% indicated they believe high-efficiency heating equipment can play a
significant role in saving money on home heating costs; including 29% who said it
could be very significant.
 Some 82% of total respondents agreed the products in the kit will help them save
money on home energy costs, including 26% who strongly agreed.

Objective #4: Factors Affecting End-Users’ Decision to Install Kit Products
 The main reasons end-users decided to install products are to conserve energy, to save
money on the heating bill and because of the contractor’s advice.
 It appears more likely that the recipient will install the aerators and pipe wrap, while in
almost all cases the contractor will install the showerhead.

Beslin Communication Group Inc.
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ESK-Residential 2012: Install Initiative

Audit Final Report: March.22.2013

ESK—Residential-Install Initiative Research Findings—Section 2:
Findings re End-User Understanding of the Benefits of
Energy-Efficient Products and Energy Efficiency
Findings related to Project Objective #3:
To gauge end-users’ understanding regarding the benefits of energyefficient products

Measurement of ESK—Residential-Install End-Users’ Knowledge Level re EnergyEfficient Products (Qs #4, 5, 12, 13)
INS-2.1
Almost all respondents indicated the furnace in their home is a
high-efficiency model. (Q#5)
•

Some 92% of total respondents verified their furnace is a highefficiency model.

INS-2.2
Respondents appear to be knowledgeable about energy
efficiency in the home. (Qs#4, 12)
•

Almost 95% of total respondents indicated they are knowledgeable
about energy efficiency in the home, including 37% who indicated
they are very knowledgeable.

INS-2.3
Respondents displayed indecisiveness as to whether higherefficiency heating products can play a significant role in saving money on
home heating costs (Q#4).
•

Some 89% of total respondents believe high-efficiency heating
products can play a significant role in saving money on home
heating costs, yet only 29% said it could be very significant.

•

Some 82% of total respondents agreed that the products they
received in the kit will help to save money on home energy costs;
yet only 26% strongly agreed.

INS-2.4
With respect to other types of incentives to encourage energy
efficiency in homes, respondents who installed items in this kit indicated the
following would be useful to them: (Q#13—aided)
•

Insulation products = 20 (53%)

•

Weather-stripping products = 12 (32%)

•

Rebates after purchasing high-efficiency products = 3 (8%)

•

None of the above / No response = 3 (8%)

Beslin Communication Group Inc.
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ESK Program 2012—Residential-Pull

Audit Final Report: March.15.2013

Final Report Following
An Audit of the Union Gas
ESK—Residential-Pull Initiative 2012
Introduction
This Report follows our administration of a survey involving customers who
received an Energy Savings Kit (ESK) via the Union Gas website, at an event at
selected retail outlets or at another type of location, in conjunction with Union
Gas’ ESK Initiative. The Initiative offers financial support/incentives to Partners to
help promote the purchase of high-efficiency natural gas products and
accessories amongst their (residential) customers.
Our firm conducted this Residential-Pull Audit in Nov/Dec 2012, employing the
methodology outlined on Page 3 of this Report.
The primary purpose of the Energy Efficiency Audits research project is to
validate the accuracy of information on Tracking Sheets sent to Union Gas by
Partners claiming incentives. Comprising a separate Union Gas database, the
tracking sheet files contain customer information (name, address & phone
number), program identifier and product/installation/delivery information.
Additional objectives for this research project are to understand end-users’
knowledge of energy efficiency and motivations regarding installation of
products, as well as usage of and satisfaction with the products they installed.
This audit has been conducted according to generally accepted guidelines
designed to ensure objectivity and personal confidentiality. Research-gathering
procedures have yielded statistically valid results. We are confident our analysis
of findings represents and interprets accurately the views and perspectives of
respondents, who were co-operative and forthright in sharing information with us.
In submitting this report, we wish to express our appreciation to the staff of Union
Gas for their active participation and support during the project. We particularly
appreciate the assistance provided internally by
, Analyst, DSM
Research & Evaluation, who served as Project Coordinator.
Respectfully submitted by:

Ralph Beslin
Ralph Beslin, ABC
President

Beslin Communication Group Inc.
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ESK Program 2012—Residential-Pull

Audit Final Report: March.15.2013

Objectives of this
ESK—Residential-Pull Audit
The primary objectives for this ESK—Residential-Pull Audit research project were
as follows:
1. To validate customers’ awareness of the products received in the kit and
determine the products that were actually installed and remain installed.
2. To determine customers’ usage habits with respect to the measures
installed, as well as satisfaction with the kit and the products they installed
The secondary objectives for this ESK—Residential-Pull Audit research project
were as follows:
3. To gauge customers’ understanding regarding the benefits of energyefficient products
4. To determine the factors that affect residential end-users’ decision to
install the products, reasons for installing or not installing products and who
actually installed them.

Beslin Communication Group Inc.
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ESK Program 2012—Residential-Pull

Audit Final Report: March.15.2013

Executive Summary
Primary Objective: Awareness & Installation of Products Received
 Information in the Union Gas database regarding receipt of the kit [100%]and address
of the recipients (96%) was confirmed. In addition, approximately 90% of total
respondents verified that they have a natural gas water heater in their home.
 Information related to individual products received was verified as extremely accurate
for the showerhead (97%), kitchen faucet aerator (95%) and pipe wrap (95%).
Verification was very accurate for the bathroom faucet aerator (73%).
 Regarding installation of individual products, a majority of respondents indicated they
had installed each of the four products: Showerhead (73%), kitchen faucet aerator
(64%), bathroom faucet aerator (51%) and pipe wrap (71%). Verification rates from
90% - 97% strongly indicate that once installed, products remain installed in the home.
 A strong majority (84%) of total respondents indicated they are satisfied with the kit they
received, including 62% who indicated they are very to extremely satisfied.

Objective #2: Customers’ Usage Habits with respect to the Measures Installed
• Some 58% of respondents who installed the showerhead item indicated all of the
showering done in their home is now done under the new showerhead. Additionally,
16% indicated most (more than three quarters) is done under the new showerhead;
and approximately 16% indicated almost half is done under the new showerhead.
• Some 48% of respondents whose showerhead item is still installed indicated that had
they received a second showerhead, they would have installed it.

Objective #3: Understanding re Benefits of Energy-Efficient Products
 Some 95% indicated they believe high-efficiency heating equipment can play a
significant role in saving money on home heating costs; including 44% who said it
could be very significant.
 About three-quarters (74%) of total respondents indicated they have a programmable
thermostat in their home

Objective #4: Factors Affecting End-Users’ Decision to Install Kit Products
 The main reasons end-users decided to install products are to conserve energy and
save money on the heating bill.
 The reasons cited by respondents as the main reasons why they did not install an item
in the kit is that they did not need it/already had it or they had no time/not gotten
around to it. In the case of the aerators, more than one-quarter of respondents cited
“item did not fit”.
 It is extremely likely that the recipient or someone else in the household will install the
items. Contractors appear to be responsible for installing fewer than 2% of the items.

Beslin Communication Group Inc.
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Audit Final Report: March.15.2013

PLL-1.2 Information related to home address of the recipient of the kit was
verified as extremely accurate (Q#2a).
• In response to our request for verification of the customer’s address
identified on the Tracking Sheet, approximately 96% of total
respondents indicated the information was correct.
PLL-1.3 Information related to how respondents received the kit was verified
as extremely accurate. (Q#2b)
•

Of the 44 respondents identified in the Union Gas database as
having received the kit by ordering it from the website, 100%
verified that this was how they received the kit.

•

Of the 104 respondents identified in the Union Gas database as
having received the kit at a retailer location or pick-up depot, 100%
verified that this was how they received the kit.

•

Twenty (20) respondents indicated they received the kit at another
location, although the database indicated 17 of them had
received it via one of the three established distribution channels.

PLL-1.4 When asked—on an aided basis—to identify the purpose for their
visit to the retailer store on the day they received the kit, a majority (56%) of
respondents indicated they went ESPECIALLY to get a kit [39%]or for other
reasons AND to pick up a kit [17%] (Q#3).
•

Retail-location respondents who indicated they had heard about
the availability of the kit before entering the store identified three
main ways: Through word-of-mouth [2%], in a bill insert [80%] or
some other way [18%].

•

Approximately 42% of retail-location respondents indicated they
went to the retailer store [unaware of kit distribution] and while
there picked up a kit.

•

Retail-location respondents who did not hear about the availability
of the kit until they were in the store identified two main ways they
became aware: Most likely from greeters on the day of the event
or by seeing a poster.

Beslin Communication Group Inc.
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ESK—Residential-Pull Research Findings—Section 2:
Findings re End-User Understanding of the Benefits of
Energy-Efficient Products and Energy Efficiency

Findings related to Project Objective #3:
To gauge customers’ understanding regarding the benefits of energyefficient products

Measurement of ESK—Residential-Pull End-Users’ Knowledge Level re EnergyEfficient Products
(Qs#6, 9, 14-15)
PLL-2.1 Respondents generally believe higher-efficiency heating products
can play a significant role in saving money on home heating costs (Q#6).
•

Some 95% of total respondents indicated they believe highefficiency heating products can play a significant role in saving
money on home heating costs, including 44% who said it could be
very significant.

•

Respondents generally agree high-efficiency heating products can
help save money on their heating costs. (Q#14).

•

About 91% of total respondents agreed with the following
statement: “The products I installed from the Energy Savings Kit will
help save money on my home energy costs”; including 31% who
strongly agreed with this statement.

PLL-2.2 About three quarters (74%) of total respondents indicated they have a
Programmable Thermostat. (Q#9b)
• Only about 7% of total respondents indicated they had used the
Programmable Thermostat Rebate Coupon that was included with
the package. (Q#15a)
• Noting that only 44 of total respondents did not already a
Programmable Thermostat, it appears that more than one-quarter
(27%) of these respondents may have used the coupon.
PLL-2.3 With respect to other types of incentives to encourage energy
efficiency in homes, a significant percentage of respondents who installed
items in this kit indicated the following would be useful to them: (Q#15)
•
•
•

Insulation products = 29%
Weather stripping products = 36%
Rebates after purchasing a programmable thermostat = 14%

•

None of the above = 21%

Beslin Communication Group Inc.
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Audit Final Report: March.15.2013

Final Report Following
An Audit of the Union Gas
ESK—Residential-Push Initiative 2012
Introduction
This Report follows our administration of a survey involving homeowners who
received an Energy Savings Kit (ESK) in conjunction with Union Gas’ ESK Initiative.
The Initiative offers financial support/incentives to registered Channel Partners to
help promote the purchase of high-efficiency natural gas products and
accessories amongst their residential customers.
Our firm conducted this ESK Audit in Nov/Dec.2012, employing the methodology
outlined on Page 3 of this Report. The primary purpose of this research project
was to validate the accuracy of information on Tracking Sheets sent to Union
Gas by Partners claiming incentives. Comprising a separate Union Gas
database, the tracking sheet files contain customer information (name, address
& phone number), program identifier and product/installation information.
Installation sites included only residential locations.
Additional objectives for this research project were to understand end-users’
knowledge of energy efficiency and motivations regarding installation of
products, as well as usage of and satisfaction with the products they installed.
This research project has been conducted according to generally accepted
guidelines designed to ensure objectivity and personal confidentiality. Researchgathering procedures have yielded statistically valid results. We are confident
our analysis of findings represents and interprets accurately the views and
perspectives of respondents, who were co-operative and forthright in sharing
information with us.
In submitting this report, we wish to express our appreciation to the staff of Union
Gas for their active participation and support during the project. We particularly
appreciate the assistance provided internally by
Analyst, DSM
Research & Evaluation, who served as Project Coordinator.
Respectfully submitted by:

Ralph Beslin
Ralph Beslin, ABC
President

Beslin Communication Group Inc.
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Objectives of this
ESK—Residential-Push Audit
The primary objectives for this ESK—Residential-Push Audit research project were
as follows:
1. To validate consumers’ awareness of the products received from
participating channel partners and determine the products that were
actually installed and remain installed.
2. To determine customers’ usage habits with respect to the measures
installed and level of satisfaction with the kit and products they installed
The secondary objectives for this ESK—Residential-Push Audit research project
were as follows:
3. To gauge residential end-users’ understanding regarding the benefits of
energy- efficient products
4. To determine the factors that affect residential end-users’ decision to
install the products and who installed them.

Beslin Communication Group Inc.
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Audit Final Report: March.15.2013

Executive Summary
Primary Objective: Awareness & Installation of Products Received
 Information in the Union Gas database regarding receipt of the kit was confirmed
[100%]. With respect to respondents who indicated they received the kit at home
from a contractor, the site of the visit (100%) was verified as extremely accurate. In
addition, approximately 87% of total respondents verified that they have a natural
gas water heater in their home.
 Information related to individual products received was verified as extremely accurate
for the showerhead (98%), kitchen faucet aerator (86%) and pipe wrap (91%).
Verification was very accurate for the bathroom faucet aerator (59%).
 Regarding installation of individual products, more than or nearly a majority of
respondents indicated they had installed each of the four products: Showerhead
(60%), kitchen faucet aerator (60%), bathroom faucet aerator (46%) and pipe wrap
(62%). Verification rates from 84% - 97% strongly indicate that once installed, products
remain installed in the home.

Objective #2: Customers’ Usage Habits with respect to the Measures Installed
• Some 61% of respondents who installed the showerhead item indicated all of the
showering done in their home is now done under the new showerhead. Additionally,
15% indicated most (more than three quarters) is done under the new showerhead;
and approximately 13% indicated half is done under the new showerhead.
• Some 44% of respondents whose showerhead item is still installed indicated that had
they received a second showerhead, they would have installed it.

Objective #3: Understanding re Benefits of Energy-Efficient Products
 Some 90% indicated they believe high-efficiency heating equipment can play a
significant role in saving money on home heating costs; including 40% who said it
could be very significant.
 Almost 80% of total respondents indicated they have a programmable thermostat in
their home

Objective #4: Factors Affecting End-Users’ Decision to Install Kit Products
 The main reasons end-users decided to install products are to conserve energy and
save money on the heating bill.
 The reasons cited by respondents as the main reasons why they did not install an item
in the kit is that they did not need it/already had it or they had no time/not gotten
around to it. In the case of the aerators, a significant percentage of respondents
cited “item did not fit”.
 It is extremely likely that the recipient or someone else in the household will install the
items. Contractors appear to be responsible for installing fewer than 3% of the items.
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Audit Final Report: March.15.2013

ESK—Residential-Push Research Findings—Section 2:
Findings re End-User Understanding of the Benefits of
Energy-Efficient Products and Energy Efficiency

Findings related to Project Objective #3:
To gauge end-users’ understanding regarding the benefits of energyefficient products

Measurement of ESK—Residential-Push End-Users’ Knowledge Level re EnergyEfficient Products (Qs#6, 8, 14-15)
PSH-2.1
With respect to saving money on their home energy costs,
respondents believe higher efficiency products help save money. (Q#6)
•

Some 90% of total survey respondents believe higher efficiency
products can play a very or somewhat significant role in saving money
on home heating costs. (Approximately 40% indicated very significant.)

•

In addition, some 87% agreed that the products they installed will save
money on home heating costs, including one-quarter (27%) who
strongly agreed.

PSH-2.2
Almost 80% of total respondents indicated they have a
programmable thermostat in their home. (Q#8b)
PSH-2.3
About 7% of total respondents indicated they used the $25
Programmable Thermostat Rebate Coupon that was included with the
package. (Q#15)
•

Noting that only 32 of the total respondents did not already have a
programmable Thermostat, it appears that approximately one-third of
these respondents may have used the coupon.

PSH-2.4
With respect to other types of incentives to encourage energy
efficiency in homes, respondents who installed items in this kit indicated the
following would be useful to them: (Q#15—aided)
•

Insulation products = 20%

•

Weather stripping products = 51%

•

Rebates after purchasing a programmable thermostat = 10%

•

None of the above = 19%
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ESK-Residential Program 2012: Replacement

Audit Final Report: March.22.2013

Final Report Following
An Audit of the Union Gas
ESK—Residential
Replacement Program (2012)
Introduction
This Report follows our administration of a survey involving householders who
received a replacement Energy Savings Kit (ESK) in conjunction with Union Gas’
ESK Residential—Replacement Initiative. The ESK Residential Program offers
financial support/incentives to registered Channel Partners to help promote the
use of high-efficiency natural gas products and accessories amongst residential
customers.
Our firm conducted this Audit in January.2013, employing the methodology
outlined on Page 3 of this Report. The primary purpose of this research project
was to validate the accuracy of information on Tracking Sheets collected by
Union Gas to claim incentives. Comprising a separate Union Gas database, the
tracking sheet files contain customer information (name, address & phone
number), program identifier and product/installation information. Installation sites
included only residential locations.
Additional objectives for this research project were to understand end-users’
knowledge of energy efficiency, their motivations for installing the items and
usage of those items, as well as their level of satisfaction with the kit..
This research project has been conducted according to generally accepted
guidelines designed to ensure objectivity and personal confidentiality. Researchgathering procedures have yielded statistically valid results. We are confident
our analysis of findings represents and interprets accurately the views and
perspectives of respondents, who were co-operative and forthright in sharing
information with us.
In submitting this report, we wish to express our appreciation to the staff of Union
Gas for their active participation and support during the project. We particularly
appreciate the assistance provided internally by
, Analyst, DSM
Research & Evaluation, who served as Project Coordinator.
Respectfully submitted by:

Ralph Beslin
Ralph Beslin, ABC
President
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Objectives of this
ESK—Residential—Replacement Initiative Audit
The primary objectives for this Audit research project were as follows:
1. To validate consumers’ awareness of the products received from
participating channel partners and determine the products that were
actually installed and remain installed.
2. To determine customers’ satisfaction with the products in the kit they
received and their usage habits with respect to the items they installed
The secondary objectives for this Audit research project were as follows:
3. To gauge residential end-users’ understanding regarding the benefits of
energy- efficient products
4. To determine the factors affecting residential end-users’ decision to install
the products and who actually installed the products
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Audit Final Report: March.22.2013

Executive Summary
Primary Objective: Awareness & Installation of Products Received
 Information in the Union Gas database regarding receipt of the kit was confirmed
[100%]. With respect to respondents who indicated they received the kit at home, all
(100%) verified the address as accurate. All (100%) of total respondents verified that
they have a natural gas water heater in their home. In addition, 91% of PUSH total
respondents and 82% of PULL total respondents indicated they received a kit in the
past, verifying the new kit was indeed a replacement.
 Information related to individual products received was verified as extremely accurate
for all products. PUSH respondents verified receipt: Showerhead (100%), kitchen
faucet aerator (98%), bathroom faucet aerator (100%) and pipe wrap (98%). PULL
respondents verified receipt: 100% for all products.
 Regarding installation of individual products, more than 90% of PUSH total respondents
indicated they had installed each of the four products: Showerhead (91%), kitchen
faucet aerator (90%), bathroom faucet aerator (90%) and pipe wrap (97%). More
than 75% of PULL total respondents indicated they had installed each of the four
products: Showerhead (79%), kitchen faucet aerator (80%), bathroom faucet aerator
(81%) and pipe wrap (87%)Verification rates from 90% - 100% strongly indicate that
once installed, products remain installed in the home.
 Regarding replacement of an old item with a new item (i.e. from the new kit), PUSH
respondents verified replacement: Showerhead (65%), kitchen faucet aerator (49%),
bathroom faucet aerator (73%) and pipe wrap (88%). PULL respondents verified
replacement: Showerhead (46%), kitchen faucet aerator (43%), bathroom faucet
aerator (56%) and pipe wrap (60%).

Objective #2: Customers’ Usage Habits with respect to the Measures Installed
• Some 67% of PUSH respondents and 63% of PULL respondents who installed the
showerhead item indicated all of the showering done in their home is now done
under the new showerhead. Additionally, approximately 33% of PUSH respondents
and 36% of PULL respondents indicated at least half is done under the new
showerhead.

Objective #3: Understanding re Benefits of Energy-Efficient Products
 Some 89% of PUSH and 90% of PULL respondents indicated they believe high-efficiency
heating equipment can play a significant role in saving money on home heating
costs; including 30% (PUSH) and 30% (PULL) who said it could be very significant.
 Almost all PUSH and PULL respondents—98% and 100%, respectively—indicated they
have a programmable thermostat in their home.

Objective #4: Factors Affecting End-Users’ Decision to Install Kit Products
 The main reasons end-users decided to install products are to conserve energy AND
save money on the heating bill and the items were free.
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ESK-HHC Program 2012 Low-income Initiative

Audit Final Report: March.15.2013

Final Report Following
An Audit of the Union Gas
ESK—Helping Homes Conserve—HHC—Program
Low-income Initiative 2012
Introduction
This Report follows our administration of a survey involving low-income
householders who received an Energy Savings Kit (ESK) in conjunction with Union
Gas’ ESK Helping Homes Conserve Program—Low-income Initiative. The Initiative
offers financial support/incentives to registered Channel Partners to help
promote the use of high-efficiency natural gas products and accessories
amongst residential customers.
Our firm conducted this Audit in two waves in Nov/Dec.12, employing the
methodology outlined on Page 3 of this Report. The primary purpose of this
research project was to validate the accuracy of information on Tracking Sheets
sent to Union Gas by Partners claiming incentives. Comprising a separate Union
Gas database, the tracking sheet files contain low-income customer information
(name, address & phone number), program identifier and product/installation
information. Installation sites included only residential locations.
Additional objectives for this research project were to understand end-users’
knowledge of energy efficiency and their motivations for installing the items.
This research project has been conducted according to generally accepted
guidelines designed to ensure objectivity and personal confidentiality. Researchgathering procedures have yielded statistically valid results. We are confident
our analysis of findings represents and interprets accurately the views and
perspectives of respondents, who were co-operative and forthright in sharing
information with us.
In submitting this report, we wish to express our appreciation to the staff of Union
Gas for their active participation and support during the project. We particularly
appreciate the assistance provided internally by
, Analyst, DSM
Research & Evaluation, who served as Project Coordinator.
Respectfully submitted by:

Ralph Beslin
Ralph Beslin, ABC
President
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Objectives of this
ESK—Residential—HHC Program: Low-income Initiative Audit
The primary objectives for this Audit research project were as follows:
1. To validate consumers’ awareness of the products received from
participating channel partners and determine the products that were
actually installed and remain installed.
2. To determine customers’ usage habits with respect to the measures
installed
The secondary objectives for this Audit research project were as follows:
3. To gauge residential end-users’ understanding regarding the benefits of
energy- efficient products
4. To determine the factors affecting residential end-users’ decision to install
the products and who actually installed the products
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Executive Summary
Primary Objective: Awareness & Installation of Products Received
 Information in the Union Gas database regarding receipt of the kit was confirmed
[100%]. With respect to respondents who indicated they received the kit at home
from a contractor, the site of the visit (100%) was verified as extremely accurate. In
addition, all (100%) of total respondents verified that they have a natural gas water
heater in their home.
 Information related to individual products received was verified as extremely accurate
for all products: Showerhead (99%), kitchen faucet aerator (95%), bathroom faucet
aerator (90%) and pipe wrap (96%).
 Regarding installation of individual products, more than four in five of total respondents
indicated they had installed each of the four products: Showerhead (93%), kitchen
faucet aerator (85%), bathroom faucet aerator (86%) and pipe wrap (94%).
Verification rates from 96% - 100% strongly indicate that once installed, products
remain installed in the home.

Objective #2: Customers’ Usage Habits with respect to the Measures Installed
• Some 74% of respondents who installed the showerhead item indicated all of the
showering done in their home is now done under the new showerhead. Additionally,
2% indicated most (more than three quarters) is done under the new showerhead;
and approximately 23% indicated half is done under the new showerhead.

Objective #3: Understanding re Benefits of Energy-Efficient Products
 Some 86% indicated they believe high-efficiency heating equipment can play a
significant role in saving money on home heating costs; including 41% who said it
could be very significant.
 Respondents appear to be knowledgeable about energy-efficiency in the home, as
almost 98% of total respondents indicated they are knowledgeable, including 69%
who indicated they are very knowledgeable.
 More than two-thirds (70%) of total respondents indicated the furnace in their home is a
high-efficiency model.
 Approximately 90% of total respondents indicated they use weather stripping in their
home.

Objective #4: Factors Affecting End-Users’ Decision to Install Kit Products
 The main reasons end-users decided to install products are to conserve energy and
save money on the heating bill.
 It appears most likely that the recipient will install all items (although in this audit, almost
40% of respondents indicated the contractor installed the showerhead).
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Audit Final Report: March.15.2013

ESK—Res-HHC: L-I Initiative Research Findings—Section 2:
Findings re End-User Understanding of the Benefits of
Energy-Efficient Products and Energy Efficiency

Findings related to Project Objective #3:
To gauge end-users’ understanding regarding the benefits of energyefficient products

Measurement of ESK—HHC-LI End-Users’ Knowledge Level re Energy-Efficient
Products (Qs#4-5, 14-17, 20)
HHC-2.1 Most respondents indicated the furnace in their home is a highefficiency model. (Q#5)
•

Some 70% of total respondents verified their furnace is a highefficiency model.

•

Approximately 90% of total respondents indicated they use
weather stripping in their home.

•

Only 20% of total respondents indicated they use window film in
their home.

HHC-2.2 Respondents appear to be knowledgeable about energy
efficiency in the home. (Q#4)
•

Almost 98% of total respondents indicated they are knowledgeable
about energy efficiency in the home, including 69% who indicated
they are very knowledgeable.

HHC-2.3 Respondents appear to be somewhat indecisive as to whether
higher-efficiency heating products can play a significant role in saving
money on home heating costs (Q#4).
•

While some 86% of total respondents believe high-efficiency
heating products can play a significant role in saving money on
home heating costs, less than a majority (41%) said it could be very
significant.
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2.1 Objective
Through onsite verification, the main goal of this study was to confirm the installation of
showerheads and aerators distributed to Free Showerhead Installation Initiative participants
who received measures in 2012.
At least 100 suites needed to be verified across 20 different facilities to ensure a confidence
interval of 90/10 was met. Through this effort, 120 suites were verified at 24 facilities.
UGL also required that SLG quantify the percentage use of installed showerheads for suites that
had more than one shower. When a second shower was encountered in a suite, a brief survey
questionnaire was deployed to the participant to ascertain the percentage of showering in each
unique bathroom.

3.0 Methodology
A random sample of participants was developed by an independent third party and provided to
SLG. To ensure a confidence interval of 90/10 was met, SLG was required to verify 100 suites,
across at least 20 facilities. Through this initiative, 24 facilities were visited and 120 suites were
inspected.
To ensure adequate geographic reach and to optimize cost effectiveness, it was determined
that a maximum of 5 suites was the appropriate limit for verification at each facility.
A meeting request by telephone to verify the installed measures was then placed with the facility
contact person. A meeting time and date were arranged. Meeting times and dates were
assigned to an SLG agent. The SLG agent made final arrangements with the onsite facility
supervisor.
The SLG agent arrived onsite and randomly selected up to 5 suites for verification. A random
number generator was used to make the random suite selections. The onsite facility supervisor
brought the agent to each randomly selected suite. The SLG agent gained access to the suite
and searched for the 3 installed measures:




1.25gpm showerhead
1.5gpm kitchen faucet aerator
1.0gpm bathroom faucet aerator

Physical samples of the models were provided to SLG agents by UGL staff prior to the
inspections. These models were brought to the field to make direct comparisons. As well,
detailed photographs of the measures were provided by UGL, so that SLG agents could
positively identify the measures in the field. The models provided through the Free Showerhead
Installation Initiative are unique to the Ontario market, so it was assumed that a positively
identified measure was only acquired through participation in the initiative. SLG agents also took
detailed photographs of the installed measures in the field, so that a visual record would be
2012 Low Income Free Showerhead Installation Initiative (Multi-Family) Verification Results
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5.0 Conclusion
A total of 120 suites were verified at 24 facilities. The verification effort focused on observing
showerhead aerators, bathroom faucet aerators, and kitchen faucet aerators installed in social
and assisted housing multi-family buildings for the Low Income segment.
The key findings of the verification effort were:




Showerheads: 79.2% installations observed (95/120)
Bathroom Sink Faucet Aerators: 16.7% installations observed (20/120)
Kitchen Sink Faucet Aerators: 34.1% installations observed (41/120)

Overall, it is clear that Free Showerhead Installation Initiative participants do not just simply
order the measures, install them right away, and keep them installed for the life of the model.
Some participants never install the measures while others may remove them over time. The
installation rate for showerheads is the highest of the 3 measures while both the bathroom and
kitchen faucet aerators are relatively low, possibly due to the installation and operational
challenges.
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APPENDICES The following Appendices were provided in a separate document:
Appendix A – List of Buildings
Appendix B – Sample Sign-Off Sheet
Appendix C – Second Bathroom Survey
Appendix D – Sign-Off Sheets (Field Data)
Appendix E – Field Data in Excel Format
Appendix F – Photographs of Installed Measures
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Appendix B – Sample Sign-Off Sheet:

UGL – HWC Verification – Appendix B – Signoff Sheet Sample
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Appendix C – Second Bathroom Survey:
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SLG provided onsite verification and documentation of results for the measures distributed as
part of the initiative. The verification work occurred in 2 phases; phase 1 included verification of
participants from Q1 to Q3 in 2012, and phase 2 included verification of participants from Q1 to
Q4 in 2012.

2.1 Objective
Through onsite verification, the main goal of this study was to confirm the installation of
showerheads and aerators distributed to HWC Initiative (Multi-Family) participants who received
measures in 2012. At least 100 suites needed to be verified across 20 different facilities. In
phase 1, to ensure a confidence interval of 90/10 was met, SLG was required to verify 65 suites,
across at least 13 facilities. In phase 2, to ensure a confidence interval of 90/10 was met, SLG
was required to verify 35 suites, across at least 7 facilities.
Through this effort, 115 suites were verified at 23 facilities: 80 suites were verified in phase 1 at
16 facilities, while 35 suites were verified in phase 2 at 7 facilities.
UGL also required that SLG quantify the percentage use of installed showerheads for suites that
had more than one shower. When a second bathroom was encountered in a suite, a brief
survey questionnaire was deployed to the participant to ascertain the percentage of showering
in each unique bathroom.

3.0 Methodology
A random sample of participants was developed for both phases by an independent third party
and provided to SLG. To ensure adequate geographic reach and to optimize cost effectiveness,
it was determined that a maximum of 5 suites was the appropriate limit for verification at each
facility.
In total, a random sample of 27 facilities was developed by an independent third party for both
phases, and provided to SLG.
Phase 1
A random sample of participants for phase 1 was developed by an independent third party and
provided to SLG. The random sample included 16 facilities and was intended to provide a
confidence internal of 90/10.
Phase 2
In phase 2, the random sample included 11 facilities and was intended to provide a confidence
internal of 90/10.

Union Gas Ltd. | 2012 Commercial Hot Water Conservation Initiative (Multi-Family)
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Approach to Both Phases
For both phases, prior to any customer contact performed by SLG, a letter was sent from UGL
to the sample list of customers informing them that their facility could be visited for the purpose
of the onsite verification study. A meeting request by telephone to verify the installed measures
was then placed with the facility supervisor. A meeting time and date was arranged. Meeting
times and dates were assigned to an SLG agent. The SLG agent made final arrangements with
the facility supervisor.
The SLG agent arrived onsite and randomly selected up to 5 suites for verification. A random
number generator was used to make the suite selections. The facility supervisor brought the
agent to each randomly selected suite. The SLG agent gained access to the suites and
searched for the 3 installed measures:




1.25gpm showerhead
1.5gpm kitchen faucet aerator
1.0gpm bathroom faucet aerator

Physical samples of the models were provided to SLG agents by UGL staff prior to the
inspections. These models were brought to the field to make direct comparisons. As well,
detailed photographs of the measures were provided by UGL, so that SLG agents could
positively identify the measures in the field. The models provided through the HWC Initiative are
unique to the Ontario market, so it was assumed that a positively identified measure was only
acquired through participation in the HWC initiative. SLG agents also took detailed photographs
of the installed measures in the field, so that a visual record would be available after the
verification had occurred. A unique identifying tag was affixed to each installed measure for
organization. See Appendix F for the photographs.
The verification details were recorded in a data-capture ‘sign-off’ sheet. This document recorded
the results of the inspection, and required the facility supervisor to sign off on the inspection
along with the SLG agent. See Appendix B for the template of the sign-off sheet, and Appendix
D for copies of the completed sign-off sheets.
For phase 1, a total of 16 facilities were visited and 80 suites were verified. Phone calls were
placed in the first 2 weeks of November to arrange meeting times. The verification visits
occurred throughout the month of November. All the onsite verification meetings had been
concluded by November 30th 2012.
In phase 2, a total of 7 facilities were visited and 35 suites were verified. Phone calls were
placed throughout the month of February to arrange meeting times. The verification visits
occurred throughout the month of February. All the onsite verification meetings had been
concluded by the first week of March 2013.
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onsite in the tenant’s suite. An incentive was provided to call a toll free number and provide a
response to the survey, however the tenant did not respond.

5.0 Conclusion
A total of 115 suites were verified at 23 facilities. The verification effort focused on observing
showerhead aerators, bathroom faucet aerators, and kitchen faucet aerators installed in multifamily buildings.
The key findings of the verification effort were:




Showerheads: 82.6% installations observed (95/115)
Bathroom Sink Faucet Aerators: 40% installations observed (26/115)
Kitchen Sink Faucet Aerators: 68.7% installations observed (79/115)

Furthermore, 9 second showers were discovered by the agents in the field. Only 2 of the 9
second showers did not have a HWC Initiative showerhead installed, and survey results were
obtained for 1 of these suites.
Overall, it is clear that HWC Initiative (Multi-Family) participants do not just simply order the
measures, install them right away, and keep them installed for the life of the model. Some
participants never install the measures while others may remove them over time. The
installation rate for showerheads is the highest of the 3 measures while the bathroom faucet
aerators is relatively low, given its installation and operational challenges.
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APPENDICES –
The following Appendices were provided in a separate document:

Appendix A – List of Buildings
Appendix B – Sample Sign-Off Sheet
Appendix C – Second Bathroom Survey
Appendix D – Sign-Off Sheets (Field Data)
Appendix E – Field Data in Excel Format
Appendix F – Photographs of Installed Measures
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Appendix B – Sample Sign-Off Sheet:

UGL – HWC Verification – Appendix B – Signoff Sheet Sample
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Appendix C – Second Bathroom Survey:

UGL – HWC Verification – Appendix C – Second Bathroom Survey
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2.1 Objective
Through onsite verification, the main goal of this study was to confirm the installation of
showerheads and aerators distributed to HWC Initiative (Non Multi-Family) participants who
received measures in 2012.
At least 125 suites needed to be verified across 25 different facilities. In phase 1, to ensure a
confidence interval of 90/10 was met, SLG was required to verify 60 suites, across at least 12
facilities. In phase 2, to ensure a confidence interval of 90/10 was met, SLG was required to
verify 65 suites, across at least 13 facilities.
Through this effort, 148 suites were verified at 30 facilities: 69 suites were verified in phase 1 at
14 facilities, while 79 suites were verified in phase 2 at 16 facilities.
UGL also required that SLG quantify the percentage use of installed showerheads for suites that
had more than one shower. When a second shower was encountered in a suite, a brief survey
questionnaire was deployed to the participant to ascertain the percentage of showering in each
unique bathroom.
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3.0 Methodology
A random sample of participants was developed for both phases by an independent third party
and provided to SLG. To ensure adequate geographic reach and to optimize cost effectiveness,
it was determined that a maximum of 5 suites was the appropriate limit for verification at each
facility.

In total, a random sample of 30 facilities was provided to SLG by an independent thirst party.
Phase 1
The random sample included 14 facilities and was intended to provide a confidence internal of
90/10.
Phase 2
In phase 2, the random sample included 16 primary facilities and was intended to provide a
confidence internal of 90/10.
Approach to Both Phases
Prior to any customer contact performed by SLG, a letter was sent from UGL to the entire
sample informing them that their site could be visited for the purpose of the on-site verification
study. A meeting request by telephone to verify the installed measures was then placed with
the facility supervisor. A meeting time and date were arranged. Meeting times and dates were
assigned to an SLG agent. The SLG agent made final arrangements with the facility supervisor.
The SLG agent arrived onsite and randomly selected up to 5 suites for verification. A random
number generator was used to make the random suite selections.
The onsite facility supervisor brought the agent to each randomly selected suite. The SLG agent
gained access to the suite and searched for the 3 installed measures:




1.25gpm showerhead
1.5gpm kitchen faucet aerator
1.0gpm bathroom faucet aerator

Physical samples of the models were provided to SLG agents by UGL staff prior to the
inspections. These models were brought to the field to make direct comparisons. As well,
detailed photographs of the measures were provided by UGL, so that SLG agents could
positively identify the measures in the field. The models provided through the HWC initiative are
unique to the Ontario market, so it was assumed that a positively identified measure was only
acquired through participation in the HWC initiative. SLG agents also took detailed photographs
Union Gas Ltd. | 2012 Commercial Hot Water Conservation Initiative (Non Multi-Family)
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The table above displays the observed bathroom faucet aerators in the ‘Hotel/Motel’ sub-sector.
A total of 49 bathroom faucet aerators were inspected: 13 were positively identified, while 36
were not.
Bathroom Faucet Aerators-Other
The table above displays the observed bathroom faucet aerators in the ‘Other’ sub-sector. A
total of 36 bathroom faucet aerators were inspected: 14 were positively identified, while 22 were
not.
Qualitative findings
No specific qualitative information regarding installations was reported.

4.3 Kitchen Faucet Aerators
Kitchen faucet aerators were provided to the ‘Education’ sub-sector. Total results for kitchen
faucet aerators are presented below.

Kitchen
Aerators
Yes
No
Total

Education
#
%
47.4%
18
52.6%
20
100.0%
38

Quantitative Findings
The table above displays the observed kitchen faucet aerators in the ‘Education’ sub-sector. A
total of 38 kitchen faucet aerators were inspects: 18 kitchen faucet aerators were positively
identified while 20 were not.
Qualitative findings
No specific qualitative information regarding installations was reported.

5.0 Conclusion
In total, 148 suites were verified at 30 facilities. The verification effort occurred over 2 phases.
The first phase was in November 2012, and the second phase was in February 2013. The
verification effort focused on observing showerhead aerators, bathroom faucet aerators, and
kitchen faucet aerators installed in non multi-family buildings.
Showerheads showed the highest rates of installation (77.5%). The ‘Hotel / Motel’ sub-sector
had the highest observed installation rate (87.8%), followed by ‘Other’ (77.4%), and finally
‘Education’ (67.3%).
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Bathroom faucet aerators showed lower overall rates of installation (39.6%) in comparison to
showerheads. The Education sub-sector had the highest observed installation rate (53.1%),
followed by Other (38.8%), and Hotel/Motel (26.5%)
A 47.4% installation rate was observed in the ‘Education’ sub-sector for kitchen faucet aerators.
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APPENDICES The following Appendices were provided in a separate document:

Appendix A – List of Buildings
Appendix B – Sample Sign-Off Sheet
Appendix C – Second Bathroom Survey
Appendix D – Sign-Off Sheets (Field Data)
Appendix E – Field Data in Excel Format
Appendix F – Photographs of Installed Measures
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Appendix B – Sample Sign-Off Sheet:

UGL – HWC Verification – Appendix B – Signoff Sheet Sample
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Appendix C – Second Bathroom Survey:

UGL – HWC Verification – Appendix C – Second Bathroom Survey
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Executive Summary
Union Gas delivers Demand Side Management (DSM) to their Ontario commercial, industrial, and
low-income market customers through a Custom Rebate program. Incentives are based on energy
savings relative to current actual use for retrofit projects, or relative to industry standard baselines in
the case of new construction. Energy savings are calculated by trade allies, Union Gas staff, and/or
Union Gas customers.
Michaels Energy was retained by Union Gas to perform technical project reviews and verification for
the custom rebate portion of these demand side management programs. The main objectives of the
review are:
1) Meet Ontario Energy Board requirements set forth in the “Demand Site Management
Guidelines for Natural Gas Utilities” (EB-2008-0346) which indicates that evaluation “is a
critical part of ensuring that programs are cost effective and generate the desired outcomes.”
2) To provide an independent objective opinion on the reasonableness of the energy savings and
equipment costs claimed by the custom projects through a review of a statistically
representative sample of projects.
In order to complete the verification a total of twenty-nine projects were reviewed for the
commercial and industrial program and twelve projects were reviewed for the low income program.
Each project was reviewed and a subset of 26 commercial and industrial projects and 5 low income
projects were selected for onsite inspection, while the remaining projects being verified by desk
review.
A summary of the reported savings each of the projects selected for verification, as well as the
verification methodology selected is presented in Table 1 for the Commercial and Industrial market
projects and in Table 2 for the low income market projects.
Based on the results of the desk review and onsite inspection, the annual and lifetime natural gas
savings, as well as the electric and water savings for each project was adjusted. As shown in Table 3
below, a total of 16 projects had the natural gas savings levels adjusted downwards, with the
remaining 13 projects being adjusted upwards. Eleven projects were adjusted by less than 10%.
Individual projects had gas savings realization rates ranging from 35.0% to 149.4% for annual
savings and 35.0% to 209.3% for lifetime savings.
Similar to the commercial and industrial project, based on the results of the desk review and onsite
inspection, the annual and lifetime natural gas savings, as well as the electric and water savings for
each project was also adjusted. As shown in Table 4 below, a total of seven projects had the natural
savings levels adjusted downwards, with three projects being adjusted upwards. Two projects were
not adjusted. Six projects were adjusted by less than 10%. Individual projects had gas savings
realization rates ranging from 60% to 158.9% for both annual and lifetime savings.
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Table 1: Reported Costs and Savings for Commercial and Industrial Projects Reviewed

Commercial & Industrial

Project
IND-0216
COM-0102
IND-0230
IND-0176
IND-0188
IN-0171
IND-0156
IND-0220
IND-0049
IND-0155
IND-0079
COM-0020
IND-0225
COM-0057
IND-0127
IND-0130
IND-0088
IND-0213
IND-0251
IND-0532
IND-0477
IND-0187
IND-0160
IND-0524
IND-0168
COM-0092
IND-0351
IND-0107
COM-0069

Technology
EMS
Efficient Building
Building Rejuvination
Boiler
Boiler Repair
Burner Controls
Greenhouse curtain
Steam Traps
Heat Recovery
Steam Traps
drying
Heat Recovery
Dryer
Dock Doors
Heat Recovery
Plant Optimization
Greenhouse Glass
Linkageless controls
Temperature controls
Steam Leak Repair
Process Improvements
Boiler
Temperature controls
Efficient Greenhouse
HVAC Controls
Dryer
High-speed doors
High-speed doors
Heat Recovery

Natural Gas
(m3)
1,200,528
1,058,190
2,018,082
1,597,771
1,115,675
1,667,381
1,920,653
275,117
581,045
428,837
318,377
415,905
296,704
51,040
111,700
224,110
50,240
166,374
712,243
5,242,292
1,811,219
1,129,396
691,732
1,034,849
366,741
255,454
383,978
450,156
43,431

Lifetime NG
(m3)
11,044,858
9,735,348
18,566,354
14,699,493
7,184,947
15,339,905
4,417,502
885,877
5,345,614
1,380,855
2,929,068
3,826,326
2,729,677
352,176
1,027,640
1,546,359
92,442
1,530,641
6,552,636
24,114,543
16,663,215
15,585,665
6,363,932
9,520,614
3,374,017
2,350,177
3,532,598
4,141,435
299,674

Electrical
(kWh)
1,448,820
586,294
5,885,639
1,488,000
18,114
152,500
2,350
24,000
144,159
-

Water
(L)
7,610,052
25,632,085
2,953,449
1,710,607
550,366
43,049,034
64,851,144
-

Verification
Method
Onsite
Onsite
Onsite
Onsite
Onsite
Onsite
Onsite
Onsite
Onsite
Onsite
Onsite
Onsite
Onsite
Onsite
Onsite
Onsite
Onsite
Onsite
Onsite
Desk
Onsite
Onsite
Onsite
Onsite
Desk
Desk
Onsite
Onsite
Onsite

Table 2: Reported Costs and Savings for Low Income Projects Reviewed
Project
COM-0033
COM-0034
COM-0103
COM-0278
COM-0277
COM-0287
COM-0120
COM-0274
COM-0286
COM-0159
COM-0157
COM-0116

Technology
Roof Insulation
Boiler
Windows
Heat Recovery
Windows
Water Heater
Water Heater
Windows and doors
Roof Insulation
Weatherizing
Make-Up Air Unit
Windows

Natural Gas
(m3)
887
23,277
12,871
39,703
5,608
2,167
17,075
13,754
2,729
4,865
9,052
7,655

Lifetime NG
(m3)
16,853
486,489
244,549
565,768
106,552
41,173
324,425
261,326
51,851
92,435
128,991
159,990

Electrical
(kWh)
56,060
738

Water
(L)
-

Verification
Method
Desk
Onsite
Desk
Onsite
Desk
Onsite
Onsite
Desk
Desk
Desk
Onsite
Desk
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Table 3: Overall Sample Realization Rates for Commercial and Industrial Projects

IND-0216
COM-0102
IND-0230
IND-0176
IND-0188
IND-0171
IND-0156
IND-0220
IND-0049
IND-0155
IND-0079
COM-0020
IND-0225
COM-0057
IND-0127
IND-0130
IND-0088
IND-0213
IND-0251
IND-0532
IND-0477
IND-0187
IND-0160
IND-0524
IND-0168
COM-0092
IND-0351
IND-0107
COM-0069

Natural Gas (m3)
Ex Ante
Verified
1,200,528
1,301,912
1,058,190
896,997
2,018,082
1,824,140
1,597,771
1,351,320
1,115,675
1,254,586
1,667,381
1,649,101
1,920,653
2,010,051
275,117
268,112
581,045
694,171
428,837
467,718
318,377
377,436
415,905
350,685
296,704
222,316
51,040
13,497
111,700
115,793
224,110
234,322
50,240
43,577
166,374
239,635
712,243
249,505
5,242,292
4,805,708
1,811,219
1,534,337
1,129,396
868,643
691,732
699,078
1,034,849
1,030,323
366,741
520,680
255,454
381,623
383,978
339,819
450,156
586,487
43,431
43,045

RR
108.4%
84.8%
90.4%
84.6%
112.5%
98.9%
104.7%
97.5%
119.5%
109.1%
118.5%
84.3%
74.9%
26.4%
103.7%
104.6%
86.7%
144.0%
35.0%
91.7%
84.7%
76.9%
101.1%
99.6%
142.0%
149.4%
88.5%
130.3%
99.1%

Lifetime NG (m3)
Ex Ante
Verified
11,044,858
7,186,553
9,735,348
8,252,372
18,566,354
16,782,085
14,699,493
15,540,177
7,184,947
4,039,766
15,339,905
9,103,036
4,417,502
9,246,237
885,877
863,320
5,345,614
6,386,375
1,380,855
1,506,051
2,929,068
3,472,408
3,826,326
3,226,301
2,729,677
2,045,310
352,176
93,132
1,027,640
1,065,294
1,546,359
1,616,819
92,442
100,227
1,530,641
2,204,644
6,552,636
2,295,448
24,114,543
22,106,255
16,663,215
14,115,898
15,585,665
9,989,396
6,363,932
6,431,514
9,520,614
9,478,973
3,374,017
2,874,152
2,350,177
3,510,932
3,532,598
3,126,333
4,141,435
5,395,676
299,674
297,012

RR
65.1%
84.8%
90.4%
105.7%
56.2%
59.3%
209.3%
97.5%
119.5%
109.1%
118.5%
84.3%
74.9%
26.4%
103.7%
104.6%
108.4%
144.0%
35.0%
91.7%
84.7%
64.1%
101.1%
99.6%
85.2%
149.4%
88.5%
130.3%
99.1%

Electrical (kWh)
Ex Ante
Verified
RR
1,448,820 1,448,820
100.0%
586,294
586,293
100.0%
5,885,639 5,177,945
88.0%
N/A
1,488,000
0.0%
N/A
N/A
18,114
10,967
60.5%
N/A
N/A
N/A
N/A
152,500
24,000
15.7%
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
2,350
192,465 8190.0%
N/A
N/A
N/A
24,000
25,056
104.4%
N/A
144,159
0.0%
N/A

Ex Ante
7,610,052
25,632,085
2,953,449
1,710,607
550,366
43,049,034
64,851,144
-

Water (L)
Verified
2,262,088
18,175,073
3,377,506
5,457,002
43,049,034
61,855,200
1,459,320
-

RR
N/A
N/A
29.7%
0.0%
615.4%
N/A
N/A
197.4%
N/A
991.5%
100.0%
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
95.4%
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$

Incremental Cost
Ex Ante
Verified
11,311 $
11,311
4,820,000 $ 4,820,000
2,500,000 $ 2,500,000
435,562 $
85,562
527,969 $
527,969
38,091 $
38,091
938,060 $
938,060
18,252 $
18,252
362,567 $
362,567
7,803 $
7,803
420,000 $
949,620
10,755 $
10,755
640,000 $
640,000
14,549 $
14,549
69,999 $
69,999
118,000 $
118,000
9,849 $
9,849
51,304 $
51,304
8,225 $
8,225
28,435 $
32,132
80,400 $
80,400
285,000 $
285,000
607,200 $
607,200
1,056,453 $ 1,056,453
24,066 $
24,066
290,000 $
290,000
27,800 $
27,800
64,500 $
64,500
8,900 $
8,900

RR
100.0%
100.0%
100.0%
19.6%
100.0%
100.0%
100.0%
100.0%
100.0%
100.0%
226.1%
100.0%
100.0%
100.0%
100.0%
100.0%
100.0%
100.0%
100.0%
113.0%
100.0%
100.0%
100.0%
100.0%
100.0%
100.0%
100.0%
100.0%
100.0%
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Table 4: Overall Sample Realization Rates for Low Income Projects

COM-0033
COM-0034
COM-0103
COM-0278
COM-0277
COM-0287
COM-0120
COM-0274
COM-0286
COM-0159
COM-0157
COM-0116

Natural Gas (m3)
Ex Ante
Verified
887
899
23,277
23,884
12,871
11,100
39,703
36,434
5,608
4,154
2,167
1,300
17,075
14,150
13,754
13,119
2,729
2,729
4,865
4,865
9,052
7,388
7,655
12,164

RR
101.3%
102.6%
86.2%
91.8%
74.1%
60.0%
82.9%
95.4%
100.0%
100.0%
81.6%
158.9%

Lifetime NG (m3)
Ex Ante
Verified
16,853
17,076
486,489
567,252
244,549
231,982
565,768
519,180
106,552
86,810
41,173
24,700
324,425
268,859
261,326
274,188
51,851
51,849
92,435
92,442
128,991
105,277
159,990
254,228

RR
101.3%
116.6%
94.9%
91.8%
81.5%
60.0%
82.9%
104.9%
100.0%
100.0%
81.6%
158.9%

Electrical (kWh)
Water (L)
Ex Ante
Verified
RR
Ex Ante Verified
56,060
22,516
40.2%
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
738
0.0%
-

RR
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

$
$
$
$
$
$
$
$
$
$
$
$

Incremental Cost
Ex Ante
Verified
18,800 $
18,800
262,500 $
262,500
167,718 $
167,718
233,626 $
233,626
58,500 $
58,500
68,637 $
68,637
161,000 $
161,000
353,315 $
353,315
69,700 $
69,700
44,400 $
44,400
52,300 $
13,000
174,720 $
174,720

RR
100.0%
100.0%
100.0%
100.0%
100.0%
100.0%
100.0%
100.0%
100.0%
100.0%
24.9%
100.0%
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Based on the projects reviewed, the most common reason for adjustment to savings was that the
equipment operated differently than expected or was installed differently than inspected, which
accounted for the adjustments for 56% of the projects and accounted for 58% of the overall
adjustments to natural gas savings. Calculation or engineering errors and inappropriate assumptions
accounted for the remaining project adjustments, each accounting for approximately half of the
number of projects and levels of natural gas savings adjustments.
In addition to verifying the savings estimates, the verification is tasked with providing
recommendations to improve the program. Based on the projects verified, the following
recommendations are made:
•

Consider Expanding the Timeframe for Verification—This year the work performed
for the verification was greatly constrained by the timeline for the verification. Specifically,
one project that was selected for an onsite inspection was not able to be completed, due to
customer schedule constraints. Additionally, the timeframe did not allow for any metering,
data collection via EMS trends, or other data collection methodologies that would have
increased the potential accuracy of the verification. Expanding the timeline for the
verification would greatly improve the ability to perform the verification to a high level.

•

Continue to Utilize and Expand the use of Templates—Several of the projects
reviewed utilized templates or standardized calculations. The use of templates or standard
calculations can greatly improve the accuracy and consistency of the program through several
means. Therefore, we would encourage the expanded use of templates or standardized
calculations.

•

Collect Additional Information for Steam Leak Projects—The largest project
verified this year was a steam leak project. The analysis methodology was reasonable and
appropriate; however, the accuracy of the savings estimates was limited by the information
collected, which was insufficient to justify the savings estimate. It is recommended that
whenever possible additional information be collected for projects of this type and/or
magnitude.

•

Verify Calculated Usage to Billed Data When Possible—Two projects that involved
the installation of efficient water heating systems has savings levels reduced significantly due
to the original analysis basing savings on water usages that exceeded levels determined
during the verification. For both of these projects a comparison of the energy usage for the
facility during the summer months would have indicated that the usages in the analysis was
likely excessive.

.
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1. Introduction
Union Gas delivers Demand Side Management (DSM) to their Ontario commercial, industrial, and
low-income market customers through a Custom Rebate program. Incentives are based on energy
savings relative to current actual use for retrofit projects, or relative to industry standard baselines in
the case of new construction. Energy savings are calculated by trade allies, Union Gas staff, and/or
Union Gas customers.
Michaels Energy was retained by Union Gas to perform technical project reviews for the custom
rebate portion of their demand side management program. The main objectives of the review are:
3) Meet Ontario Energy Board requirements set forth in the “Demand Site Management
Guidelines for Natural Gas Utilities” (EB-2008-0346) which indicates that evaluation “is a
critical part of ensuring that programs are cost effective and generate the desired outcomes.”
4) To provide an independent objective opinion on the reasonableness of the energy savings and
equipment costs claimed by the custom projects through a review of a statistically
representative sample of projects.
This is the final report for the review effort.
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2. Verification Methodology
The scope of the verification was to include a paper review of the engineering algorithms
and input assumptions to verify that the savings and costs were correctly calculated. The
verification included a review of the project gas savings as well as associated electrical and water
savings. In addition, a telephone interview was conducted to validate the installation of the
equipment and confirm operating conditions and equipment costs for all projects.
This year, in addition to the desk reviews described above, for any project that it was deemed
necessary to adequately characterize the operation and/or the savings, an on-site inspection was also
completed. During the on-site visits, the installed equipment was visually verified to be installed,
and its make and model, and any operating characteristics or settings were recorded. The customer
was interviewed regarding the operation of the baseline and proposed systems, and any production
records or trended data that was available was collected.
2.1. Verification Process
The verification process has up to three stages of review. The first stage is a technical review. The
calculations and documentation of all 41 projects are reviewed in depth. The calculations are
compared against information provided in the application and equipment data, as well as information
collected during the customer or business partner interview for consistency, accuracy, and
reasonableness of assumptions. If no calculations are provided, the savings are recalculated using
any and all information available to the evaluator.
The second stage is the phone interview of the project customer and/or business partner. The
customer and/or business partner is interviewed to verify information submitted on the application,
as well as determine the operating conditions of the equipment installed.
The third stage, for many of the projects is an onsite inspection. Based on the recommendations of
the Independent Auditor of the 2010 DSM verification, site visits were included in the verification
process, starting with the 2011 verification. The projects were selected for on-sites based their total
natural gas savings, TRC benefits, project complexity, and uncertainty in the ex ante analysis. The
site visits for these five projects replaced the phone interview portion of the verification process. The
information collected on-site was used to adjust the existing calculations or create new calculations
to determine the verified savings.
2.2. Sample Overview
A total of twenty-nine projects were reviewed for the commercial and industrial program and twelve
projects were reviewed for the low income program. According to the process outlined above, each
project was reviewed to determine the expected level of complexity and uncertainty. Based on this
review, coupled with the expected savings level and the potential for greater or more accurate data
collection through an onsite inspection, the specific sites selected for onsite inspection and desk
review were determined. Based on this review, a total of 26 commercial and industrial projects and
5 low income projects were selected for onsite inspection, while the remaining 3 commercial and
industrial projects and 7 low income projects were verified by desk review. The breakdown of
projects verified, including the savings and verification methodology, is given in Table 5 below.
2
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the time of implementation. Adjustments are made if the system or equipment was not
operating as described or portrayed in the original calculations at the time of implementation.
2. The verification includes assessment of savings claimed, as well as savings not claimed.
Therefore, measures will be examined in depth to verify the existence or non-existence of
electrical or water savings that are not claimed.
3. The verification includes assessment of the calculations and procedures used to determine the
verified savings after an onsite visit (when applicable) had been conducted. For these
projects, the presented savings include any adjustments made by the onsite evaluator and/or
Michaels Energy.
4. The verification includes assessment of costs associated with the projects. Cost will be
reviewed for reasonableness. In addition, the baseline and efficient system costs will be
reviewed to ensure they are consistent with the equipment used to determine the savings.
2.4. Savings Adjustment Categories
Each calculation adjustment has been categorized into one of the following types.
Inappropriate
Assumptions:

These are adjustments made because the assumptions used in the
savings calculations resulted in unrealistically high or overly
conservative energy savings. Unrealistic assumptions result in an
incorrect energy use estimate before or after project
implementation. Calculations resulting in incorrect savings from
using the wrong baseline are included in this group.

Tracking Error:

These are adjustments made because the savings in the
calculations do not match the savings ultimately used to
determine the rebate for the project.

Calculation or
Engineering Error:

These are adjustments made because of errors in applying
engineering principles or general calculation errors not
attributable to operation or installation.

Operated or
Installed
Differently:

These are adjustments made because based on the description of
operation from the interview of the customer and/or business
partner, the equipment was installed differently or is operated
differently than what was assumed in the savings calculations.

Unknown:

The cause of these adjustments could not be determined. Often
this is due to incomplete calculations or project descriptions being
provided in the project file.
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Table 8: Incremental Cost Results
Technology
IND-0216
COM-0102
IND-0230
IND-0176
IND-0188
IND-0171
IND-0156
IND-0220
IND-0049
IND-0155
IND-0079
COM-0020
IND-0225
COM-0057
IND-0127
IND-0130
IND-0088
IND-0213
IND-0251
IND-0532
IND-0477
IND-0187
IND-0160
IND-0524
IND-0168
COM-0092
IND-0351
IND-0107
COM-0069

EMS
Efficient Building
Building Rejuvination
Boiler
Boiler Repair
Burner Controls
Greenhouse curtain
Steam Traps
Heat Recovery
Steam Traps
drying
Heat Recovery
Dryer
Dock Doors
Heat Recovery
Plant Optimization
Greenhouse Glass
Linkageless controls
Temperature controls
Steam Leak Repair
Process Improvements
Boiler
Temperature controls
Efficient Greenhouse
HVAC Controls
Dryer
High-speed doors
High-speed doors
Heat Recovery

$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$

Incremental Cost
Ex Ante
Verified
11,311 $
11,311
4,820,000 $ 4,820,000
2,500,000 $ 2,500,000
435,562 $
85,562
527,969 $
527,969
38,091 $
38,091
938,060 $
938,060
18,252 $
18,252
362,567 $
362,567
7,803 $
7,803
420,000 $
949,620
10,755 $
10,755
640,000 $
640,000
14,549 $
14,549
69,999 $
69,999
118,000 $
118,000
9,849 $
9,849
51,304 $
51,304
8,225 $
8,225
28,435 $
32,132
80,400 $
80,400
285,000 $
285,000
607,200 $
607,200
1,056,453 $ 1,056,453
24,066 $
24,066
290,000 $
290,000
27,800 $
27,800
64,500 $
64,500
8,900 $
8,900

RR
100.0%
100.0%
100.0%
19.6%
100.0%
100.0%
100.0%
100.0%
100.0%
100.0%
226.1%
100.0%
100.0%
100.0%
100.0%
100.0%
100.0%
100.0%
100.0%
113.0%
100.0%
100.0%
100.0%
100.0%
100.0%
100.0%
100.0%
100.0%
100.0%

The expected useful life (EUL) of each project was verified using documentation found
from programs in other jurisdictions, research literature currently available, and the
customer interview. A total of eight projects had their EUL adjusted. The original and
verified EUL for each project is given in Table 9.
Three of these projects involved HVAC controls. Project IND-0216 involved the
modification of an existing HVAC EMS system by the addition of an algorithm to
improve control. Because this measure included only the modification of a program on
an existing EMS system, not the installation of a new EMS system (including hardware),
the originally claimed life of 15 years was reduced t o12 years. Projects IND-0168 and
IND-0171 similarly involved the modification of existing control programs, however, for
these project, the modification involved the changing of parameters associated with
production-related equipment. Both projects have relatively new EMS systems, with a
relatively high expected persistence. Therefore, the EUL of these measures was set at 12
years, higher than the 5-10 years typically seen for EMS change or RCx style projects, but
less than the 20 years originally claimed.
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Project IND-0156 involved the installation of greenhouse energy curtains. The original
project claimed an expected life of 5 years, which was based on the manufacturer’s
warranty. However, based on the customer interview, and other sources reviewed, the
life of these curtains is expected to be 10 years.
Project IND-0088 involved the installation of greenhouse glass. The original project
claimed an expected life of 4 years, which is consistent with the age of the replaced
equipment. However, based on discussions with the vendor, the replacement at that time
was atypical, and was due to damage from hail. Based on that interview, as well as
information from University of Wisconsin, the life of this equipment is expected to be 5
years.
3.2. Low Income Project Realization Rates
Similar to the commercial and industrial project, based on the results of the desk review
and onsite inspection, the annual and lifetime natural gas savings for each low income
project was adjusted. As shown in Table 10 below, a total of seven projects had the
savings levels adjusted downwards, with three projects being adjusted upwards. Two
projects were not adjusted. Six projects were adjusted by less than 10%. Individual
projects had gas savings realization rates ranging from 60% to 158.9% for both annual
and lifetime savings.
Table 10: Natural Gas Realization Rates per Project
Technology
COM-0033
COM-0034
COM-0103
COM-0278
COM-0277
COM-0287
COM-0120
COM-0274
COM-0286
COM-0159
COM-0157
COM-0116

Roof Insulation
Boiler
Windows
Heat Recovery
Windows
Water Heater
Water Heater
Windows and doors
Roof Insulation
Weatherizing
Make-Up Air Unit
Windows

Natural Gas (m3)
Ex Ante
Verified
887
899
23,277
23,884
12,871
11,100
39,703
36,434
5,608
4,154
2,167
1,300
17,075
14,150
13,754
13,119
2,729
2,729
4,865
4,865
9,052
7,388
7,655
12,164

RR
101.3%
102.6%
86.2%
91.8%
74.1%
60.0%
82.9%
95.4%
100.0%
100.0%
81.6%
158.9%

Lifetime NG (m3)
Ex Ante
Verified
16,853
17,076
486,489
567,252
244,549
231,982
565,768
519,180
106,552
86,810
41,173
24,700
324,425
268,859
261,326
274,188
51,851
51,849
92,435
92,442
128,991
105,277
159,990
254,228

RR
101.3%
116.6%
94.9%
91.8%
81.5%
60.0%
82.9%
104.9%
100.0%
100.0%
81.6%
158.9%

Only two projects included any electric savings. Project COM-0033 has 56,060 kWh of
savings claimed. However, this value could not be located in the supplied project
documentation. The verified savings for this project were reduced to 22,516, based on
the supplied calculations. Project COM-0116 included 738 kWh of savings in the ex ante
calculations, however, the verified electric savings for this project were set to zero. None
of the low income projects included water savings. The electric and water results by
project are presented in Table 11 below.
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Table 11: Electric and Water Savings Results
Technology
COM-0033
COM-0034
COM-0103
COM-0278
COM-0277
COM-0287
COM-0120
COM-0274
COM-0286
COM-0159
COM-0157
COM-0116

Roof Insulation
Boiler
Windows
Heat Recovery
Windows
Water Heater
Water Heater
Windows and doors
Roof Insulation
Weatherizing
Make-Up Air Unit
Windows

Electrical (kWh)
Ex Ante
Verified
56,060
22,516
738
-

RR
40.2%
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
0.0%

Ex Ante
-

Water (L)
Verified
-

RR
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

The incremental cost for each project was verified using the supplied invoice information,
as well as information obtained during the customer interview. Project COM-0157 had
the incremental cost decreased. This was due to the savings being based on the
installation of an efficient make-up air unit compared to an alternate less efficient
baseline make-up air unit. The original analysis included the full installed cost, while the
verified incremental cost is the difference between the two options. The results of the
incremental cost evaluation can be found in Table 12 below.
Table 12: Incremental Cost Results
Technology
COM-0033
COM-0034
COM-0103
COM-0278
COM-0277
COM-0287
COM-0120
COM-0274
COM-0286
COM-0159
COM-0157
COM-0116

Roof Insulation
Boiler
Windows
Heat Recovery
Windows
Water Heater
Water Heater
Windows and doors
Roof Insulation
Weatherizing
Make-Up Air Unit
Windows

Incremental Cost
Ex Ante
Verified
$
18,800 $
18,800
$
262,500 $
262,500
$
167,718 $
167,718
$
233,626 $
233,626
$
58,500 $
58,500
$
68,637 $
68,637
$
161,000 $
161,000
$
353,315 $
353,315
$
69,700 $
69,700
$
44,400 $
44,400
$
52,300 $
13,000
$
174,720 $
174,720

RR
100.0%
100.0%
100.0%
100.0%
100.0%
100.0%
100.0%
100.0%
100.0%
100.0%
24.9%
100.0%

The expected useful life (EUL) of each project was verified using documentation found
from programs in other jurisdictions, research literature currently available, and the
customer interview. A total of four projects had their EUL adjusted. Three of the projects
were involved the installation of energy-saving windows. These projects claimed an
expected useful life for windows of 20 years. Although not unreasonable, the literature
reviewed indicated an expected life of between 20 and 25 years. The verification
increased the EUL to 22 years. This is also consistent with the claimed EUL for the
fourth window project in the sample. The original and verified EUL for each project is
presented in Table 13 below.
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Additionally, one project (COM-0034) involved in the installation of a boiler. Similar to
the C&I program, the evaluation increased the life of this project from 22 years to 25
years.
Table 13 Project EUL Results
EUL
Ex Ante
Verified
20.0
20.0
22.0
25.0
20.0
22.0
15.0
15.0
20.0
22.0
20.0
20.0
20.0
20.0
20.0
22.0
20.0
20.0
20.0
20.0
15.0
15.0
22.0
22.0

Technology
COM-0033
COM-0034
COM-0103
COM-0278
COM-0277
COM-0287
COM-0120
COM-0274
COM-0286
COM-0159
COM-0157
COM-0116

Roof Insulation
Boiler
Windows
Heat Recovery
Windows
Water Heater
Water Heater
Windows and doors
Roof Insulation
Weatherizing
Make-Up Air Unit
Windows

3.3. Natural Gas Savings Realization Rate Distribution
To illustrate the variation in individual projects, the frequency of individual project
realization rates after the technical review were plotted. The realization rates were
broken into 10% bins and these bins were plotted against their frequency. These results
are presented in Figure 1 below. Examination of shows that out of the 41 projects
reviewed, 22 projects had realization rates that were within 15% of 1.0. The most
common group was the 96% to 105% bin which consisted of eight commercial and
industrial project and five low income projects.

11
547

Figure 1: Realization Rate Distribution

The overall project summaries are located in Appendix A. These summaries describe the
project, the original analysis, and the claimed savings and verified savings. These reports
also describe the evaluation approach taken and the any changes made to the analysis that
affected the verified savings levels.
In order to better understand the factors that contributed to the distribution of realization
rates, the reason for adjustment for each project was also examined. It should be noted
that for many project there may be multiple reasons for adjusting the savings estimate for
a project, but for clarity, only the primary reason was recorded. The primary reason is
defined as the reason the reviewer determined had the greatest effect on the change in
savings. Table 14 includes the frequency of occurrence for each adjustment reason and
the magnitude of adjustments. It should be noted that the absolute value of adjustments is
presented in the table below. The sum of these absolute values will be greater than the
net adjustments reflected in the realization rate, because it does not account for any
“offsetting” adjustments due to some adjustments increasing savings and other
adjustments decreasing savings. However, this allows a more clear comparison of the
magnitude of adjustments, and the relative deviation in the accuracy.
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Table 14: Reasons for Adjusting Gas Savings

Primary Reason
for Adjustment

Gas Savings
Percentage
Absolute
Percent of
of
Value of
Total
Frequency Occurance Adjustments Adjustments

Inappropriate
Assumptions

8

21%

668,243

20%

Tracking Error

0

0%

0

0%

Calculation or
Engineering
Error

9

23%

740,377

22%

22

56%

1,957,917

58%

0

0%

0

0%

39

100%

3,366,536

100%

Operated or
Installed
Differently

Unknown
Total
Adjustments

All of the project adjustments were due to either “Inappropriate Assumptions,”
“Calculation or Engineering Error,” or Operated or Installed Differently.” The “Operated
or Installed Differently” accounted for both the most frequent adjustment factor as well as
the greatest absolute of adjustment.
It should be noted that “Operated or Installed Differently” are often adjustments that are
least under the control of the utility due to the operation and installation of the equipment
is determined by the customer. Calculation errors, inappropriate assumptions, and
tracking errors are errors that are much more controllable by the utility through training
and other means.
3.4. Observations on Specific Projects
In addition to the adjustment categories presented above, project with significant
adjustments, either by magnitude or percent, were reviewed individually. There were
three gas projects that had their predicted savings adjusted by 50% or more in either
direction. These projects are shown in Table 15.
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Table 15: Projects with Gas Realization Rates of <50% or >150%

Project

Project
Natural Gas
Realization Adjustment
Rate
(m^3)

COM-0057

26.4%

(37,543)

IND-0251

35.0%

(462,738)

158.9%

4,509

COM-0116

Specific Reason For Adjustments
The original savings calculation was completed in a
vendor calculation. Although the exact cause of the
discrepancy could not be difinitively defined, it
appeared that the vendor anlaysis neglected to
account for the orientation of the doors and assumed
the wind direction was always directly into the door.
The original analysis was based on the theoretical
reduction in heating energy for make-up air. This
reduction was not realized, based on a billed data
analysis. It is possible that the original anlaysis did
not fully account for internal gains and/or equipment
scheduling.
The original analysis was completed in RetScreen.
The window specification input into the RetScreen
analysis were inconsistent with the supplied window
specifications. Additionally, the analysis incorrectly
claimed the heat load reduction as savings, rather than
the gas usage reduction. This error neglected the
effect of boiler efficiency.

These projects are described in greater detail in the project overviews, found in Appendix
A.
In addition to looking at projects that were adjusted by 50% or more, projects that had
large savings adjustments were also examined. A total of 5 projects were found to have
adjustments greater than 200,000 m3 for the Commercial and Industrial program. Four of
these projects had savings levels reduced, while only one project had savings levels
increased by the verification. These projects accounted for 50% of the absolute value of
the adjustments. These projects are shown in Table 16 below.
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Table 16: Commercial and Industrial Projects with Large Savings Adjustments

Project

Project
Natural Gas
Realization Adjustment
Rate
(m^3)

IND-0176

84.6%

(246,451)

IND-0251

35.0%

(462,738)

IND-0532

91.7%

(436,584)

IND-0477

84.7%

(276,882)

IND-0187

76.9%

(260,753)

Specific Reason For Adjustments
The original analysis was based on a specific gas
uage per heating degree day (m3/HDD) before and
after the completion of the project, based on the billed
data. This approach was reasonable, however, the
balance point of the facility was low, resulting in the
linear extrapolation of the gas usage overpredicted the
savings.
The original analysis was based on the theoretical
reduction in heating energy for make-up air. This
reduction was not realized, based on a billed data
analysis. It is possible that the original anlaysis did
not fully account for internal gains and/or equipment
scheduling.
The original analysis assumed that all of the reduced
steam usage would result in a reduction in gas usage,
however, the facility has combustors that produce
steam from waste product. Therefore, not all of the
steam reduction results in a steam reduction from the
gas boilers.
The original analysis was based on a specific gas
uage per part produced (m3/unit) before and after the
completion of the project, based on the billed data.
This approach was reasonable, however, the original
analysis failed to account for an "fixed" or nonproporational gas usage. Therefore, extrapolation
results in overpredicting gas usage.
The original analysis accounted for the required input
of energy that must be met to produce the steam used
by the customer. However, the water is pre-heated in
a dearator, which partially offsets heat required by the
boiler.

Similar to commercial and industrial projects, projects that had large savings adjustments
were also examined for the low income project. A total of three projects were found to
have adjustments greater than 2,000 m3 for the Low Income program. These three
projects accounted for 60% of the absolute value of the adjustments. These projects are
shown in Table 17 below.
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Table 17: Low Income Projects with Large Savings Adjustments

Project

Project
Natural Gas
Realization Adjustment
Rate
(m^3)

COM-0278

91.8%

(3,269)

COM-0120

82.9%

(2,925)

COM-0116

158.9%

4,509

Specific Reason For Adjustments
The original analysis used hard-coded values for the
heat exchangere effectiveness. This resulted in a
small error. Additionally, the percent of air bypassed
by the heat exchanger to maintain discharge air
temperture was incorrectly calculated.
The original analysis calculated an assumed hot water
usage based on facility characteristics. However, the
assumed hot water usage was found to be
inconsistent with the billed data, which suggested
significantly lower usages.
The original analysis was completed in RetScreen.
The window specification input into the RetScreen
analysis were inconsistent with the supplied window
specifications. Additionally, the analysis incorrectly
claimed the heat load reduction as savings, rather than
the gas usage reduction. This error neglected the
effect of boiler efficiency.
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4. Observations and Recommendations
4.1. Review of Past Recommendations
Based on the 2010and 2011evaluations, Union Gas was given several recommendations
to improve their documentation levels and calculation processes. After conducting a
review of the 2012 projects, the progress made in several key areas should be identified.
4.1.1. Continue Improving the Documentation Levels
There were several noticeable improvements in the documentation levels including the
Energy Savings Calc spreadsheet, and the Equipment Installation Checklist. These will
continue to ensure all types of necessary documentation are obtained. However, the level
of detail contained in the documentation should continue to be improved.
4.1.2. Continue Improving the Secondary Benefits Claims
There were a total of 15 projects that included secondary resource benefits in the 2012
sample. Of these projects, seven electric project had savings reduced by more than 35%
and all but one water project had savings adjusted by more than 70%. Of these projects,
Three electric projects and one water project had the savings set to zero. Additionally,
one project (IND-0187) was found where no water savings were claimed, but water
savings were found by the verification.
The evaluation team understands that claiming secondary resource benefits is not the
primary purpose of the program. However, for some projects (such as IND-0216, IND0230, IND-0079, and IND-01877) the secondary resource benefits are a major contributor
to the overall resource benefits of the project. When secondary resources are significant,
such as greater than 100,000 kWh or 1,000,000 L, the detail and level of rigor used to
determine those benefits should be increased.
4.1.3. Use Current Production Levels for Process Projects
There were a total of two
dryer projects examined during the 2012 evaluation. Both
of these projects based savings on production levels, which were assumed to
for
the next fifteen years. Production
are extremely variable and often do not
follow projections. Standard evaluation practice does not award additional savings for
future production
unless; the current year in which the rebate was processed is
significantly abnormal, the production
can be proven based on previous year
over year
or there are contracts in place guaranteeing the growth. However, in
any of these cases, the
in production can only be accounted for up to one year in
the future.
4.2. New Recommendations
Based on the 2012 verification, several new recommendations were developed.
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4.2.1. Consider Expanding the Timeframe for Verification
This year the work performed for the verification was greatly constrained by the timeline
for the verification. Specifically, one project that was selected for an onsite inspection
was not able to be completed, due to customer schedule constraints. Additionally, the
timeframe did not allow for any metering, data collection via EMS trends, or other data
collection methodologies that would have increased the potential accuracy of the
verification. Expanding the timeline for the verification would greatly improve the ability
to perform the verification to a high level.
4.2.2. Continue to Utilize and Expand the use of Templates
This year several of the projects reviewed utilized templates or standardized calculations.
The use of templates or standard calculations improves the accuracy and consistency of
the program through several means. First, the use of standardized calculations allows
analysts to become familiar with technologies and calculations, which results in better
and more consistent data collection to perform the calculations. Second, the number of
calculation errors is reduced, since formulae are already input and reviewed. Third, the
review of the project, either by an internal reviewer or the verifier is made easier, which
again allows calculation errors to be identified quickly.
We would encourage the expanded use of templates or standardized calculations. As part
of the verification, a review of the standardized calculations provided was performed,
which led to the following recommendations:
4.2.2.1. Update Window Template to Include Solar Heat Gains
There were a total of four verified projects that included the installation of Energy Star
windows. Two of these projects were calculated using a template. The reviewed
template calculated the energy savings due to convection and conduction reasonably and
appropriately, however, the effect of solar heat gain was neglected. It is recommended
that this effect be added to the template.
4.2.2.2. Update Window Template to Eliminate Iterative Process
There were a total of four verified projects that included the installation of Energy Star
windows. The current window template requires the user to perform an iterative analysis
inputting loads for various conditions. Automating this process would eliminate potential
errors associated with the manual iterative process.
4.2.2.3. Update the Quick Closing Door Template to Account for Door Open
Times
Two projects verified included the installation of quick close doors. As part of the
verification, it was determined that the current template assumes that the door is fully
open from the time that the door starts to open to the time that the door is fully closed.
This overestimates the savings. Specifically, during the time that the door is actively
opening or closing, the door averages only one half open.
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Additionally, the current template assumes that the time that the door is fully open (after
fully opening but before starting to close) is constant in the existing and proposed cases.
This may not always be the case. Specifically, for one project verified, the customer kept
the door open in the base case for longer periods of time by bypassing the door controller,
to eliminate the time that forklift drivers needed to wait for the doors to open. In these
cases, the existing template underestimates savings.
4.2.3. Collect Additional Information for Steam Leak Projects
The larges project verified this year was a steam leak project. The analysis methodology
was reasonable and appropriate; however, the accuracy of the savings estimates was
limited by the information collected. Based on discussions with the Union Gas account
manager, the vendor indicated the leak was a “6 of 10.” The customer also indicated that
the leak was about the same size as one last year.
Based on the size of the project, the information collected was insufficient to justify the
savings estimate. It is recommended that whenever possible additional information be
collected for these types of projects. The additional information could include steam
production data, natural gas usage data, measurements of leakage area, pictures of leakage
to indicate plume lengths, or any other information which could be used to justify leakage
rates.
4.2.4. Verify Calculated Usage to Billed Data When Possible
Two projects that involved the installation of efficient water heating systems has savings
levels reduced significantly due to the original analysis basing savings on water usages
that exceeded levels determined during the verification.
For both of these projects a comparison of the energy usage for the facility during the
summer months would have indicated that the usages in the analysis was likely excessive.
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Introduction
Union Gas has been undertaking Demand Side Management initiatives to encourage the efficient use of natural gas.
In the industrial markets, custom projects represent a significant portion of the DSM savings. A sampling plan
randomly selects an appropriate number of sites that are to be audited by an independent third party. The primary
objectives of the report on this audit are:
• To review the original customer application and supporting documentation with respect to savings
estimates.
• To conduct site visits and verify the system was installed and operational. To verify equipment costs with
the customers.
• To discuss the project with service representatives and customers, and determine operating practices.
• To collect operating data and design information.
• To review the information and make an estimate of the rate of annual gas volume savings, and where
appropriate, make an estimate of the rate of water and electrical savings. Savings estimates are Diamond
Engineering’s best attempt to determine, with the information provided, what the actual savings rate is,
without any factors of safety.
• Project Costs are solely the representations of the customers interviewed. This review does not
constitute a financial audit.

Summary
Seventeen projects were reviewed. Customers invested $ 15,937,806 in these projects. These projects resulted in
an annual natural gas savings of between 69,203,500 and 73,655,500 m3. Using a 0.00188 metric ton CO2 / m3 gas
consumed conversion factor, CO2 emission reduction from these seventeen projects was between 129,800 and
138,100 metric tons per year.
While this audit process consists of both a Boolean and numeric analysis of project applications and results, there are
other factors that, when considered with the supporting information and data, either add to or detract from the
auditor’s confidence in the conclusions presented. It must be reported that during every site visit, the customers
welcomed the auditor and willingly took the time necessary to explain the project and its results. In two instances, a
customer was not initially able to provide sufficient information to verify critical savings elements but provided the
information at a later date.
This year, the lower than verified savings calculations for natural gas on the project applications indicate Union Gas
personnel and their customers were conservative when estimating savings. This pattern is typical because while it is
a common practice to apply factors of safety when performing engineering calculations, no such factors are applied
by Diamond Engineering in the preparation of this report.
Union Gas Representatives and Project Managers were always welcomed by the customers, viewed as partners and
considered valuable resources.
It would be desirable to encourage all Customers to provide internal verification procedures to estimate the exact
savings achieved from their projects, however, it is important to note most end users perform only enough analysis to
justify a course of action. In other words, if the companies required payback period is one year, the investment of
additional resources to accurately calculate whether the project pays back in six or three months is a an academic
exercise and has no commercial value to the customer.
As with any such body of work, the quality of the supporting material for each project varies significantly. Diamond
Engineering personnel have used what is in their judgment the best available information to arrive at the savings
estimates.
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Summary (continued)
Other Considerations
Energy Intensity – Whenever possible, this analysis will describe energy efficiency improvement(s) in light of Energy
Intensity reductions. If no such conclusion is provided, in general, there was insufficient data provided or the it
required analysis falls outside the describe scope of the analysis. For the purposes of this analysis, Energy Intensity
is defined as Gross Energy Consumed per consistent unit produced or processed.
Gross Energy Consumed – Unless otherwise noted, Gross Energy Consumed is assumed to be the energy value at
the facilities boundary. Generation and Distribution losses are not accounted for in the analysis.
HHV – Unless otherwise noted, All values are expressed in terms of the Higher Heating Value of any given fuel. The
quantity of fuel saved is expressed in terms of a volume under standard pressure and temperature. The Higher
Heating Value (HHV) for a cubic meter of natural gas is assumed to be 35,315 British Thermal Units (BTU).
Period of Savings – Unless otherwise stated, When describing the impact of a project or action on energy
consumption, it is assumed the benefit has accrued from a one year period.
Rational Process Operator – Unless evidence is uncovered to the contrary, it is assume the person / people
responsible for various decisions as to the operation, maintenance, and investment in the process or apparatus follow
sound business principles. Unless otherwise noted, this analysis does not seek to understand why decision(s) are
made, only the decision(s) impact on energy consumption.
Honest Process Operator – Unless evidence is uncovered to the contrary, it is assume the person / people disclosing
information do so without any intentional misrepresentation, however, it is not assumed the information is accurate.
While the execution of each project was verified, this was not a financial audit – project costs are as represented by
the customers interviewed.
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Executive Summary

EnerNOC was engaged to conduct an independent, third-party audit of Union’s Draft DSM 2012
Annual Report, in accordance with the Ontario Energy Board guidelines. To conduct the audit,
the Audit team reviewed Union’s 2012 savings estimates and the calculations, assumptions,
background material, and other documents supporting the result presented in the Draft DSM
2012 Annual Report.
This audit identified cases where calculations and result presented in the Draft DSM 2012
Annual could be improved. All recommendations are discussed in detail in the report. In
summary, the Audit Team recommends the following changes to the Draft DSM 2012 Annual
Report:
•

As recommended in the last audit, when survey respondents do not know whether they
have a natural gas water heater, Union should assume they do not until the TEC is able
to address this issue.

•

Include all formulas in the Audit Tool if they cannot be directly verified in the verification
report.

•

For Residential Home Retrofit savings, Union should collect information on age and
efficiency of furnaces replaced to help assess the validity of using a 20 year EUL for all
participating homes.

•

Union should include a description in the annual report about the adjustment for the
second showerhead in the Free Showerhead Installation program.

•

Union and Enbridge should revisit the incremental costs for High Efficiency Boilers.

•

In future, CPSV verification consultants should use zero decimal places in annual gas
savings to match original values in future studies.

•

Change the EUL for the Industrial Control Programming measure from 20 years to 15
years to match the value used for Commercial Controls Systems.

•

Change the baseline efficiency for a repaired boiler to 75% to reflect the age of the
boiler.

•

Correct the change in temperature for one control measure used to reflect the
weighted/blended value for the ex-post savings.

•

Reduce the rating of the steam leak for the largest C/I project to reflect the appropriate
severity of the leak.

•

Reduce the savings for heat exchangers in Large Industrial Rate T1/100 by 50% to
account for the uncertainty around baselines.
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The following are more general recommendations for custom projects.
•

Develop better UELs for Control settings.

•

Develop guidelines about how to differentiate issues related to baselines, EUL, and free
riders.

•

Require specific information to be collected for custom projects of the same type.

•

Do not use vendor's energy savings calculations for rebates unless independently
verified.

•

Require more details on baselines for custom project of a certain savings level.

•

Clarify CPSV roles for verification consultants and auditors.

•

Better define the roles for the auditor review of CPSV results.

Table 1 shows the impact of the audit findings on the Scorecard metrics and DSM incentives
and Table 2 shows the impact on changes on just the DSM Incentive and LRAM values.
Table 1 Impact of Audit Adjustments on Scorecard Metrics and DSM Incentives
Draft
Report

Audit
Result

Change

Cumulative Natural Gas Savings (10 m )

900.44

893.86

- 6.58

Deep Savings - C/I (% savings)

10.4%

9.45%

-0.95%

DSM Incentives ($000,000s)

$3.87

$3.61

-$0.26

1,456.25

1,392.93

-63.32

$1.81

$1.81

-$0.00

Top 10 Builders Participating

4

3

-1

Top 50 Builders Participating

7

8

+1

DSM Incentives ($000,000s)

$0.20

$0.18

-$0.02

Scorecard & Metrics
Resource Acquisition
3

3

Large Industrial Rate R1/100
3

3

Cumulative Natural Gas Savings (10 m )
DSM Incentives ($000,000s)
Market Transformation

Table 2 Impact of Audit Changes on DSM Incentives and LRAM ($000,000)
Scorecard

Draft Annual Report

Final Audit Report

Difference

Resource Acquisition

3.868

3.609

-0.259

Low-Income

2.725

2.725

0.000

Large Industrial

1.807

1.807

-0.000

Market Transformation

0.198

0.182

-0.016

Total DSM Incentive

$ 8.598

$ 8.322

-

$ 0.276

LRAM

$ 1.017

$ 0.966

-

$ 0.051
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Independent Audit of 2012 DSM Program Results

1.0

Introduction

Union Gas Ltd. and the AC engaged EnerNOC Utility Solutions to conduct an audit of their 2012
DSM Annual Report. The primary objective of the audit is to provide an independent opinion to
DSM stakeholders (i.e. the OEB, Intervener consultative members, and the utility), that serves
to determine if the DSMVA, LRAM and utility DSM Shareholder Incentive calculations are
appropriate.
We have audited the Annual Report, DSM Shareholder Incentive, Lost Revenue Adjustment
Mechanism (LRAM) and Demand Side Management Variance Account (DSMVA) of Union Gas
Ltd for the calendar year ended December 31, 2012. The Annual Report and the calculations of
DSM Shareholder Incentive, LRAM, and DSMVA are the responsibility of the company's
management. Our responsibility is to express an opinion on these amounts based on our audit.
We conducted our audit in accordance with the rules and principles set down by the Ontario
Energy Board in the DSM Guidelines for Natural Gas Utilities (EB-2008-0346) and in
accordance to the contents of the Union Gas Settlement Agreement (EB-2011-0327). Details of
the steps taken in this audit process are set forth in the Audit Report that follows, and this
opinion is subject to the details and explanations therein described.
In our opinion, and subject to the qualifications set forth above, the following figures are
calculated correctly using reasonable assumptions, based on data that has been gathered and
recorded using reasonable methods and accurate in all material respects, and following the
rules and principles set down by the Ontario Energy Board that are applicable to the 2012 DSM
programs of Union Gas Ltd:
DSM Shareholder Incentive Amount Recoverable - $8,322,458
LRAM Amount Recoverable - $966,386
DSMVA Amount Recoverable - $368,119

1.1

Audit Approach

Most of the cumulative natural gas m3 savings reported in the draft annual DSM report were
from custom projects (89%). The custom project savings were a key consideration in the audit,
but all savings from programs were also audited. Cumulative natural gas savings were mainly
from the Large Industrial Rate T1/R100 (61%) followed by Commercial and Industrial (C/I)
custom projects (28%), C/I Prescriptive and Quasi-Prescriptive Measures (8%), Low Income
(2%), and Residential (1%) 1.
Union’s 2012 DSM portfolio included programs under each of four scorecards as shown in the
following table along with the DSM incentive amounts from the draft DSM report 2:

1
2

Source: Union Gas Draft 2012 DSM Annual Report and Amended Table 4.7 from the report
Source: Union Gas Draft 2012 DSM Annual Report.
EnerNOC Utility Solutions 1
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Table 3 Union Gas Programs by Scorecard
Scorecard
Resource Acquisition

DSM Incentive

Program(s)

$3,868,403

Residential
•

Energy Savings Kit (ESK) Offering

• Home Retrofit Offering
Commercial/Industrial

Low Income

Large Industrial Rate T1/R100
Market Transformation

•

Prescriptive & Quasi-Prescriptive Measures

•

Custom Offering

•

Helping Homes Conserve Offering

•

Affordable Housing Conservation Offering
• Free Showerhead Initiative
• Custom Offering

$1,806,595

•

Custom Offering

$198,255

•

Optimum Home Program

$2,725,227

EnerNOC’s approach to the audit was based on the following principles.
ETHICAL CONDUCT – foundation of professionalism, which flows from the trust, integrity,
confidentiality, and discretion of the auditor
FAIR PRESENTATION – report truthfully and accurately the audit findings, audit conclusions
and audit reports; correctly report significant obstacles encountered during the audit and
unresolved or diverging opinions between the audit team and utility and/or stakeholders
DUE PROFESSIONAL CARE – application of diligence and judgment while auditing
PROCESS INDEPENDENCE – auditors must be independent of the activity being audited,
and be free from bias and conflict of interest. Auditors must maintain an objective state of
mind throughout the audit process, to ensure that the findings and conclusions will be based
only on evidence.
EVIDENCE – the rational basis for reaching reliable and reproducible audit conclusions.
Audit evidence must be verifiable. It must be based on the sample of information available.
Samples should therefore be appropriately representative, since confidence that can be
placed in the audit conclusions is closely related to the samples.
QUALITY AUDIT – a “systematic, independent and documented process for obtaining audit
evidence and evaluating its objectivity, to determine the extent to which audit criteria are
fulfilled.” Audit should be planned and carried out in accordance with defined and
documented procedures, using a checklist and complete with formal reports and records.
AUDIT EVIDENCE – “records, statements of facts or other information which is relevant to
the audit criteria and is verifiable.” It is based on an unbiased observation; it is not as a
result of personal prejudice, and personally seen by the auditor. It can be quantitative or
qualitative.
2 EnerNOC Utility Solutions
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1.2

Checklist of Audit Tasks

Table 4 below shows the checklist of tasks for the audit of Union’s Draft 2012 DSM Report.
Table 4 Checklist of Audit Tasks
Audit Task

Status

Audit the Draft 2012 DSM Annual Report to identify if there are claims made that have not
been substantiated.

√

Address issues raised by the AC during the audit process.

√

Review Union’s procedures to track program participants and determine whether they lead to
accurate counts.

√

Review Union’s tracking system procedures and review a sample of tracking system inputs.

√

Review substantiation sheets and supporting research and documents for Prescriptive and
Quasi-Prescriptive Measures to algorithms and assumptions are reasonable.

√

Review third party verification studies of installation and retention of measures in the ESK and
HWC programs and ensure they are properly applied to savings.

√

Review third party verification studies of samples of custom projects for Large Industrial,
Commercial/Industrial, and Low Income. Review the calculation of the population realisation
rate and the associated precision to ensure it meets OEB requirements.

√

Review the data and calculations for deep savings to ensure they are accurate and conform to
Settlement agreement.

√

Review the Scorecard calculations to ensure they are accurate and conform to the Settlement
agreement.

√

Review and verify calculations of the Market Transformation claim and comment on metrics.

√

Review and provide an opinion of the DSMVA account.

√

Verify that the claimed savings for LRAM are accurate, consistent with the Settlement
agreement, and are based on the best available information at the time of the audit.

√

Appendix A provides a list of the documents reviewed by the Audit Team and Appendix B
provides information on the key meetings for the audit process, meeting purpose, and
attendees.

2.0

Review Tracking System and CPSV Reports

This section describes the audit of data tracking procedures and the review of the CPSV reports
in terms of quality of reporting, adherence to terms of reference, and incorporation of auditor
comments.

2.1

Tracking System and Data Review

The Audit Team examined Union’s 2012 program tracking procedures to:
•

Review and determine whether procedures for tracking program participants lead to
accurate counts, particularly for programs that do not provide customer rebates

•

Assess whether values that go into estimation of program energy savings and other
metrics are adequately documented in the program records
EnerNOC Utility Solutions 3
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•

Document strengths of the current program tracking practices

•

Recommend improvement of program tracking procedures and documentation
practices, where needed

Union provided an Excel Spreadsheet, called the Audit Tool to help the auditor:
•

Compile and organize relevant data from the tracking database (DSMt),

•

Review application of adjustments such as realisation rates and installation and retention
rates of measures

•

Review Scorecard calculations for Resource Acquisition, Low Income, Large Industrial
Rate T1/R100, and Market Transformation,

•

Trace the calculation of Deep Savings for Residential and C/I,

•

Review LRAM calculations.

The Audit Team had full access to the Audit Tool and was able to operate the model and check
calculations on our own. The team reviewed the Audit Tool in several ways:
•

Reviewed the Audit Tool fields in the worksheet with the extract from the database to
ensure appropriate data is tracked for programs.

•

Reviewed the results in the Audit Tool to ensure that they match values reported in the
Draft DSM 2012 Annual Report.

•

Reviewed the data and calculations in the Audit Tool to ensure there are no mechanical
errors in how different values are computed.

•

Reviewed the data and calculations in the Audit Tool to ensure they are consistent with
OEB-approved methods.

•

Reviewed the input data referenced in the Audit Tool to ensure that they are consistent
with values presented in the Draft DSM 2012 Annual Report,

•

Reviewed Settlement agreement and input assumptions document to ensure they are
consistent with the audit tool, and,

•

Evaluated other data-related concerns raised by the AC.

The Audit Team requested and reviewed data tracking procedures provided by Union and
requested and reviewed either a sample of data for each program or reviewed all results as
shown below.
Residential Programs
• Reviewed a list of participants installing programmable thermostats in 2012
(provided by Union) to ensure the total participants were correct in the Audit Tool
•

Reviewed the Audit Tool to ensure algorithms were correctly implemented for
prescriptive measures.

•

Reviewed the savings output and input variables from HOT2000 files for Home
Retrofit participants

4 EnerNOC Utility Solutions
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Commercial/Industrial Programs
• Reviewed audit tool to ensure algorithms correctly implemented for HWC.
• Reviewed sample of quasi-prescriptive measures to ensure algorithms correctly
implemented.
• Reviewed information for a sample of 5 custom projects to ensure the Audit Tool
correctly captured results from the verification study report.
Low Income Programs
• Reviewed audit tool to ensure algorithms correctly implemented for HHC and AFC
prescriptive measures.
• Review Audit tool to ensure all savings from low income custom projects properly
captured.
Large Industrial Rate T1/100
• Reviewed information for a sample of 5 custom projects to ensure the Audit Tool
correctly captured results from the verification study report.
Optimum Home Program
• Reviewed data and contracts for all builders signing contracts in 2012
Overall Findings
The following are overall findings.
•

The tracking systems can and do capture program-critical information.

•

Procedures for tracking program participants lead to accurate counts.

•

Values that go into estimating program energy savings and other metrics are
adequately documented in program records.

•

Reported values for participation are appropriate for calculation of LRAM and DSM
incentives.
There were no incorrect counts of measures installed or omission of information needed
to calculate prescriptive savings.

•
•

Some custom projects were completed before 2012 but these projects had not been
previously claimed and Union wanted to wait until they had more data on postinstallation in order to increase the accuracy of the savings results.

Union’s Gas’s tracking system and procedures adhere to best practices.
The new Audit Tool is very helpful in increasing the transparency of calculations and results.
The Audit Team has the following suggestions to improve the Audit Tool.
•

Include the spreadsheet data from HOT2000 files for Home Retrofit participants in
the Audit Tool.

•

Use lookup formulae for repetitive inputted assumptions. This will help protect the
integrity of the data and enable easier, faster verification and editing. If this method

EnerNOC Utility Solutions 5
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increases the file size to the point that calculations process very slowly, we
recommend splitting in into separate workbooks or files.
•

Include descriptions of how various calculations are done if they are not clear. This
includes calculations for a second showerhead and deep savings for C/I.

The Audit Team compared Union’s program tracking procedures to “best practices” identified in
the National Action Plan for Energy Efficiency 3 and determined that Union implemented all the
procedures identified. The Audit Team found the same results from a similar comparison to
best practices identified for a robust tracking and measurement system 4.
Appendix C provides details about the review processes, questions, and findings.

2.3

Custom Projects Savings Verification (CPSV)

During the Custom Projects Saving Verification (CPSV) process, third party engineering firms
hired by Union verify the claimed savings (natural gas, electricity, and water) for a statistically
representative sample of custom projects. The projects fall into three categories: 1) Large
Industrial (T1/R100 rate class); 2) Commercial & Industrial (C&I), and 3) Low Income. The
CPSV process involves two “waves” of project reviews, designed to facilitate completing these
reviews within the regulatory timeframe required to file Union Gas’ annual DSM report.
For 2012 CPSV results, “the AC has made provision for the Auditor to work with the selected
firm(s) to enable the review of both the draft and final reports and an opportunity to discuss
individual projects, any findings and adjustment factors recommended throughout the firm’s
review.” (RFP page 6). Working with engineering firms before reports are finalized is aimed to:
•

Ensure correct calculation of realization rates and precision at the 90 % confidence level.

•

Save time in the audit by allowing modification of results before the report is completed and
reviewing results earlier in the audit process.

•

Increase the auditor’s confidence in the results of the CPSV project reviews.

•

Identify any significant issues with these results early in the audit.

As auditor, EnerNOC conducted the following activities to complete this task:
•

Coordinated with Union and the engineering firms to set up audit process

•

Reviewed Phase 1 findings and identified areas for clarification

•

Reviewed audit findings for Phase 1 with Union and the engineering firms and worked with
them to resolve issues

•

Reviewed Phase 2 findings with Union and the engineering firms in the same manner

3

National Action Plan for Energy Efficiency, July 2006.

4

Prindle, Wm., From Shop Floor to Top Floor: Best Business Practices in Energy Efficiency,
April 2010.

6 EnerNOC Utility Solutions

Independent Audit of 2012 DSM Program Results

•

Provided an opinion about the quality of the CPSV report and the engineering firm’s
adherence to the Terms of Reference for the CPSV

•

Provided further opinions about issues outstanding after the verification reports were
completed and recommended changes to the results for the C&I/Low Income category

•

Discussed findings with Union and the AC and addressed the AC’s concerns with the CPSV
process and findings

2.2.1 Adherence to Terms of Reference
This section describes how each of the verification consultants—Diamond Engineering
(“Diamond”) for Large Industrial and Michaels Engineering (“Michaels”) for C&I and Low
Income—followed the terms of reference provided by Union Gas and the AC. 5
Overall, Diamond met the scope of work detailed in the Terms of Reference. The “Large
Industrial” column in Table 5 illustrates Diamond’s compliance with each Term of Reference
related to project deliverables. Michaels fell short of meeting the scope of work detailed in the
Terms of Reference. The “C&I and Low Income” column in Table 5 illustrates Michaels’
compliance with each Term of Reference related to project deliverables.

5

ToR Industrial Project Savings Verification Sept 6 2012; ToR Commercial Custom Project
Savings Verification - Sept 6
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Table 5 Adherence to Terms of Reference
Large
Industrial
(Diamond)

C&I and Low
Income
(Michaels)

Draft Report presenting results for the samples separately to be
simultaneously sent to Auditor and Utility to review

√

√

Report showing findings for each project review undertaken

√

√

See Note

See Note

Description of project including approach used to measure gas
savings

√

√

Detailed review of methodology used by applicant to calculate gas
savings and upon which utility’s incentive is based

√

See Note

Cursory review

See Note

See Note

Not always included in report

Type of building, building segment or process

√

√

Description of base case scenario used in the application and
associated savings calculations, if applicable

√

√

Reasonableness of designation of advancement or replacement of
claimed base case used in the savings calculation

√

√

Commentary on reasonableness of measure life applied to the
specific project

√

√

See Note

See Note

Discussion of any base case adjustments applied, if applicable

√

√

Discussion of reasonableness of the results (i.e. gas m3/yr)

√

√

Any unclaimed gas savings

√

√

Discussion of difference between claimed savings and evaluated
calculations and methodology, including references for each input
value used in the evaluated savings calculation

√

See Note

Not always included in written
description

Printouts or other information from any proprietary models used by
the consultant to replicate the savings calculation

See Note

See Note

Not included in reports

Terms of Reference Related to Project Deliverables

Date of interview and names of individual(s) interviewed

Date of installation of equipment

Where appropriate, comment on future changes to OEB approved
measure lives for custom projects

8 EnerNOC Utility Solutions

Notes

Individuals not named to protect privacy

Comments pertain to adjusting EULs for
unique circumstances

Independent Audit of 2012 DSM Program Results

Large
Industrial
(Diamond)

C&I and Low
Income
(Michaels)

√

See Note

Not always included in written
description

See Note

See Note

Auditor does not know extent of
additional data collected

Report on any discrepancies between equipment as described in
savings estimates and equipment as installed

√

√

Discussion of changes in size or use of building or process that
alter the baseline model and assumptions that were made to
account for these changes

√

√

Total claimed and evaluated gas savings, and incremental costs

√

√

Recommendations on steps which could be taken to provide higher
level of accuracy/confidence for future reviews

No

No

Not included in reports

Recommendations on what could have been done earlier in the
process to improve the confidence and accuracy of verification
results

No

No

Not included in reports

To the extent that any measurement were taken on-site, list what
was actually measured

√

√

Identify areas of greatest confidence and areas with the greatest
level of uncertainty

See Note

No

Diamond did this by error bounds

Report includes a section commenting on calculation
methodologies employed and recommending any refinements for
future savings calculations for custom projects.

See Note

No

Diamond had minimal discussion in
report summary

For privacy issues, names and addresses of customers and any
identifying information is not published in reports

√

√

Consultant involved in subsequent discussions with an auditor
regarding the report

√

√

Terms of Reference Related to Project Deliverables
Complete documentation of reviewer’s calculations where they
differ from calculations in original application
Any additional data or information collected through the verification
process

Notes
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2.2.3 Population Realization Rate and Precision
In this section we summarize the Audit Team’s comments on the sample design and analysis
for the CPSV sample verifications. We present a comparison of the results from our
calculations with the results presented in the May 8, 2013 memo with subject line “Sample
Design and Evaluation Results for Union Gas 2012 Custom Projects”, and discuss concerns,
issues, and recommendations in Appendix D.
Using the program and stratum level population information in Figure 5 of the memo, combined
with the individual sample customer results in Figures 9 and 10, we estimated the population
verified savings and the associated one-sided 90% confidence intervals by stratum and for the
whole program. There are no differences between the Navigant estimates and the EnerNOC
estimates of realisation rates, in the two decimal places reported in the memo. Any differences
(a decrease of 33 m3 for C/I savings and an increase of 687 m3 for Large Industrial savings) are
miniscule compared to the magnitude of the savings estimates, representing less than one tenthousandth of a percent, and so are of no concern.
Table 6 and Table 7 show the relative precision from the Navigant memo and EnerNOC’s
confidence intervals, based on a separate ratio estimate, using the same approach that we
believe Navigant used. We were not able to match the relative errors as closely as we matched
the verified savings estimates for each stratum. However, we did match the overall program
relative errors much more closely, though still not exact, using the approach we believe
Navigant used.
The precision of the realisation rates for each of the C&I and Large Industrial populations are at
least 10% precise at the one-sided 90% confidence level
Table 6 Navigant and EnerNOC C&I Relative Error Values.
Sample Size

Navigant Relative Error

EnerNOC Relative Error,
Navigant Method

Large

12

6%

5.5%

Medium

9

17%

15.7%

Small

7

19%

17.2%

Very Small

1

-

0%

TOTAL

29

8.5%

8.2%

Stratum
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Table 7 Navigant and EnerNOC R1/T100 relative errors.
Sample Size

Navigant Relative Error

EnerNOC Relative Error,
Navigant Method

Large

7

14%

12.6%

Medium

6

17%

15.2%

Small

4

45%

35.4%

Very Small

0

-

0%

TOTAL

17

10.0%

9.6%

Stratum

Union Gas had Navigant update the population realization rates based on the final audit
findings for the custom projects samples for C/I and Large Industrial participants.

3.0

Resource Acquisition

The Resource Acquisition scorecard metrics include cumulative natural gas savings from
specific programs and deep savings achieved from the Residential Home Retrofit Program and
the C/I custom offering program Table 8 shows what Union programs are included in the
Resource Acquisition Scorecard metric in 2012.
Table 8 Programs Included in Resource Acquisition Scorecard
Resource Acquisition Metrics

Residential

Commercial/Industrial

Cumulative natural gas savings (m3)

Residential

•

Prescriptive & QuasiPrescriptive Measures

•

Custom Offering

•
•
Deep Savings

3.1

Energy Savings Kit (ESK)
Offering
Home Retrofit Offering

# of Home Retrofit participants
achieving deep savings

Percentage of savings
achieved by participants
implementing custom projects
compared to the 2011 weatheradjusted energy use.

Residential Programs

The Audit Team reviewed results for the ESK offerings and the Home Retrofit program which
includes incentives for achieving deep savings.
3.1.1

Energy Savings Kits (ESK)

The Audit Team reviewed the verification studies completed for the ESK program and reviewed
the results in the Audit Tool to ensure the calculations conformed to the substantiation sheets.
The verification studies were incorrectly titled as audits. The Audit Team reviewed the following
studies conducted by Beslin Research.

•
•
•

An Audit of the Union Gas ESK – Residential-Push Initiative [Mar 15, 2013]
An Audit of the Union Gas ESK – Residential-Pull Initiative [Mar 15, 2013]
An Audit of the Union Gas ESK – Residential Replacement Initiative [Mar 15, 2013]
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•
•

An Audit of the Union Gas ESK – Residential Program Door-to-Door Drop-off Initiative
[Mar 15, 2013]
An Audit of the Union Gas ESK – Residential Program Install Initiative [Mar 15, 2013]

Audit Recommendation: Future report titles should be labeled Verification Study of the
Union Gas [Program].
Treatment of Respondents Who Don’t Know if Water Heater is Natural Gas)
As part of its verification of Union’s ESK Residential measures surveys were administered to
develop adjustment factors used in the Audit Tool and the Draft DSM annual report. The survey
administrator, Beslin, asked respondents a variety of questions that affected the adjustment
factors, including if they did or did not have a natural gas water heater, and how often they used
the low flow showerhead. Some respondents did not know the answer to these questions. In
applying the survey results, Union adopted the industry’s standard approach and dropped these
“Don’t Know” responses from the sample and used the remaining results to calculate the
adjustment factors. By dropping the “Don’t Know” responses, Union implicitly distributed those
responses among the possible responses in proportion to the known respondents. While this is
a standard industry practice in market research, Union has the “burden of proof” and as a result
should not use an approach that potentially inflates savings without verified evidence of actual
savings. This is consistent with the conclusion from last year’s audit that it is not possible to
determine how many of these “Don’t Know” respondents have or do not have natural gas hot
water heaters, or how much of these “Don’t Know” respondents use their showerhead. For 2011
results, Union adjusted “Don’t Know” responses to no for water heaters and to 0% for low flow
showerhead use. Showerhead usage was adjusted to 0% for “Don’t Know” responses in 2012
as well. Union referred the issue to the Technical Evaluation Committee (TEC), but is has not
yet been addressed.
The Audit Team recommends using this approach until the TEC reviews the approach and
change the “Don’t Know” responses get reclassified as “No” for water heaters. This will
reduce the percentage of respondents with natural gas water heaters from 90.12% to
86.90% for ESK Pull and 87.04% to 84.43% for ESK Push.
This recommendation decreases LRAM by $2,206, DSM incentives by $9,873, and net annual
natural gas savings by 67,570,000 m3 as reported in the Draft DSM 2012 Annual Report.
ESK Adjustment Factors (Audit Tool does not match verification reports)
The total ESK adjustment factor is a product of three adjustment factors: Received and
Installed, Gas Savings and Gas Water Heater. The adjustment factors in the reports are
different from what is used in the audit tool. The Audit Tool calculation is correctly based off the
numbers in the verification report but provides only the final adjustment factor and the
calculation formula is not included.
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The Audit Team recommends that all formulas be included in the Audit Tool if they cannot be
directly verified in the verification report.
3.1.2 Home Retrofit Program
The Audit Team reviewed the data on savings from the program extracted from the HOT2000
models by the delivery agent. Union provided a spreadsheet for each homes showing savings
per measure and savings for the overall homes taking interactive effects into account and a
spreadsheet of input data for the homes with deep savings. There were 73 homes with “deep
measures” and 23 homes that did not meet this criterion. The Audit Team reviewed both
spreadsheets but did not run HOT2000 models.
One measure included in this program—furnace replacement—is different from other measures
because the code for furnace efficiency levels is a minimum of 90% AFUE. In the Settlement
agreement it was agreed that Union would use the HOT2000 in EnerGuide mode; however, with
this method the AFUE of the existing furnace is used as the baseline rather than the code
requirement.
The Audit Team assessed whether the EUL for the Home Retrofit Program (which was not
stipulated in the agreement) can be used to address this issue. We used the 2012 savings by
measure to determine the proportion of savings from each measure and a NYSERDA source for
EULs for these measures. We calculated weighted average EUL for furnace replacements using
these assumptions:
•

50% of participants who installed new furnaces had efficiency levels below code 6

•

These furnaces would have been replaced within 5 years (advancement)

•

Average AFUE for existing furnaces which were advancement was 80% and furnaces
would have been replaced at an efficiency level of 90%

•

Advanced furnaces would get savings from the difference between existing efficiency
and 90% for 5 years

•

All furnaces would get savings from the difference between 90% and 95%

•

% of savings = (average existing efficiency – new efficiency)/average existing efficiency

The following table shows the weighted average life of furnaces relative to the baseline
efficiency of the existing equipment is 7 years.

6

Data on the efficiency of existing and new furnaces provided to Union was not useful as the fields for
existing and new AFUE were identical.
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Table 9 Weighted Average Life of Furnaces Installed in 2012

Advancement
All Furnaces

Avg base
AFUE
from2012
Participants
80%
90%

New
AFUE

% savings

Equipment
Life

% of
participants

90%
95%

12.5%
5
50%
4.9%
20
100%
17.4%
Weighted EUL relative to old replaced equipment baseline = 128%/17.4%

Weighted
lifetime
savings
31%
97%
128%
7.4

The Audit Team used this EUL as shown in Table 10 to calculate a weighted average EUL for
all 2012 participating homes. The Audit Team found that Union’s EUL of 20 years is reasonable
and savings are not overstated because of the use of existing furnace efficiencies as baseline.
Table 10

Weighted Average EUL for Home Retrofit Adjusted for Furnace Advancement

Measure

2012 Savings
7
(m3)

% of Savings by
Measure

EUL

Furnace

43,544

37.3%

20

7

Insulation

57,167

48.9%

30

30

Air sealing

13,993

12.0%

15

15

329

0.3%

13

13

1,774

1.5%

20

20

116,807

100.0%

Water heater
Windows
TOTAL

9

Weighted average EUL

8

Years

20 Years

Audit Recommendations: For 2012 the Audit Team recommends accepting Union’s results
as the method used to calculate annual savings was approved as part of the settlement
agreement and a 20 year EUL takes the impact of the furnace baseline issue into account. In
future Union should collect data on efficiency levels of existing and replaced furnaces and
age of existing furnaces to help assess whether the 20 year EUL is appropriate.

7

Source; Extract from HOT2000 files showing savings by measure.
NY Home Performance with ENERGY STAR® Effective Useful Life of Energy Efficient Measures,
Revised August 2012.
http://credit.csgrp.com/webapps/nyserda/InstructionManuals/7.8%20Effective%20Useful%20Life%20of%
20Measures.pdf
9
3
Claimed savings from HOT2000 are 119,958 m from taking interactions into account.
8
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3.2

Deep Savings – Residential

The criteria for savings from Home Retrofit participants to be considered “deep” are:
•

At least two major measures installed

•

At least 11,000 m3 lifetime natural gas savings

•

At least 25% average savings across all participants with “deep” savings

Union provided data on all homes in the Home Retrofit program from the HOT2000 software.
This included estimated annual savings for each measure installed and the modeled annual
savings for the home which include interactive effects.
The auditor reviewed the results and determined that each of the 73 participants with “deep”
savings had at least two major measures installed and achieved lifetime gas savings of at least
11,000 m3. Also the average savings across all participants was 32.5% so all criteria for “deep”
savings were met.

3.3

Commercial/industrial Programs

This section describes the audit and findings for C/I programs including Hot Water Conservation
measures in both multi-family and other homes as well as incentive-based savings for C/I
prescriptive and non-prescriptive measures.
3.3.1 Hot Water Conservation
The Audit Team reviewed the following verification studies conducted in 2012 and found all
adjustments from the reports were properly applied in the draft DSM report.
• Verification Results: 2012 Commercial Hot Water Conservation Initiative (Multi-family)
[Apr 19, 2013]
•

Verification Results: 2012 Commercial Hot Water Conservation Initiative (Non Multifamily) [Apr 19, 2013]

However, In the Verification Results 2012 Commercial Hot Water Conservation Initiative (MultiFamily) Final Report, the installation rate for showerheads is listed as 82.6%. But in the audit
tool the installation rate for showerhead MURB is listed as 81.00%. Discussion with Union
determined that the difference was due to the need to adjust that factor needs by the use of
showers in second bathrooms (Section 4.4 of the HWC report).
The Audit Team recommends that Union include a description in the annual report about the
adjustment for the second showerhead.
3.3.2 Quasi-Prescriptive Offerings
Potential energy savings for some technologies are considered ‘quasi-prescriptive’ not
prescriptive. This means that most saving inputs will be prescriptive; however, there will be one
or possibly a few that are customized for each installation to determine energy savings.
Examples of inputs customized for each installation/claim are: where equipment is installed
(new or existing building), type of business (e.g. Foodservice or Healthcare), and size of
equipment (e.g. CFM or BTU). For the Quasi-Prescriptive measures, the Audit Team reviewed
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the savings calculations and results, including major assumptions. This included reviewing the
new and updated C&I prescriptive measures from the approved Application for New and
Updated DSM Measures [Dec 19, 2012].
The Audit Team also reviewed documents provided by Union for the Laundry Ozone measure
and supporting documents for boiler measures and compared the calculations to the results in
the Audit tool for a selection of projects. The list of documents reviewed is shown below:

•

Ozone Laundry Substantiation Document

•

Commercial Hydronic Boiler System Baseline Study [Sep 16, 2011]

•

Natural Gas Technologies Centre DSM Opportunities Associated with Ozone Laundry
Treatment (for Hospitality and Health Care Facilities) , Nov 25, 2009

•

Final Report DSM Ozone Laundry_calculator – Redacted (xlsx)

•

Final 2012 Input Assumption Table (xlsx)

•

Seeline Group, Union Gas Boiler Base Case Efficiency Study, Final Report, Jan 30,
2009.

•

Enbridge Gas Distribution: Prescriptive Commercial Boiler Program Prescriptive Savings
Analysis (Base Case Boiler Update) [Nov 8, 2012]

Enbridge Gas Distribution: Prescriptive Small Commercial Boiler Program Prescriptive
Savings Analysis (Condensing Boilers Under 300 MBH), Oct 19, 2012
The measures reviewed in depth and the audit findings are shown in Table 11
Table 11

Quasi-Prescriptive Measure Review and Findings

Measure

Audit Finding & Recommendations

Infrared Heaters (replacing a regular
unit heater)

No issues identified

Condensing Make up Air Unit (replacing
a conventional MUA with constant
speed fan)

No issues identified

Laundry Ozone

Initially the Audit Team had no backup document and had to
guess at the assumptions and had trouble getting to the levels
Union has computed.
Union provided a copy of the supporting documents. The Audit
Team reviewed these documents and was able to replicate the
savings.

High Efficiency Boilers for space heating
(replacing 80% space heating boiler)

The Audit Team reviewed the existing documentation and
noted that base case boiler efficiency was reduced from 81 %
to 80.5 % without an explanation. Once the Audit Team
reviewed the ICF Marbek report and was satisfied with the
changed baseline.
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Measure

Audit Finding & Recommendations

Condensing Boilers under 300,000
Btu/hour (replacing non-condensing
boilers at 82% efficiency)

The Audit Team reviewed the existing documentation and
noted that baseline was higher than that for high efficiency
boilers. Once the Audit Team reviewed the ICF Marbek report
and was satisfied with the baseline value.

High Efficiency Boilers under 300 MBH
(replacing non condensing boilers at 82
% efficiency)

The Audit Team reviewed the existing documentation and
noted that base case boiler efficiency was reduced from 81 %
to 80.5 % without an explanation. Once the Audit Team
reviewed the ICF Marbek report and was satisfied with the
changed baseline.
The Audit Team noted that incremental costs for 200-300 size
range decreases for both existing and new construction which
seems counterintuitive. The Audit Team recommends lowering
existing construction value to $ 1,883 and new construction
value to $ 1,313.

High Efficiency Boilers – Domestic Hot
Water

The Audit Team reviewed the existing documentation and
noted that base case boiler efficiency was reduced from 81 %
to 80.5 % without an explanation. Once the Audit Team
reviewed the ICF Marbek report and was satisfied with the
changed baseline.
Incremental cost for 1500 MBH boiler decreases compared to
1,000 MBH boiler which does not seem correct. The
incremental cost anomaly is from an Agiro report from
September 10, 2008 (Prescriptive Commercial Boiler
Program). The Audit Team recommends using the following
incremental costs: 83-84%: $ 5,850; 85-88 % $ 6,700.

Non-Condensing Boilers

Questions have been raised as to the efficacy of incentivizing
any non-condensing boilers, regardless of efficiency due to the
wide variability in efficiencies between models. While there is
a wide range in efficiencies among the various makes and
models of these boilers, most fall between 78 and 82 percent
efficient. Given the baseline efficiency is in the range of 81
percent, the decision to keep incentives for efficient noncondensing boilers is appropriate. However, the incentive is
small and the market for non-condensing boilers is likely to
continue to shrink.
The Audit team recommends this issue be carefully revisited in
future. At some point, likely within 2 to 5 years, it will no longer
make sense to incentivize any non-condensing boiler.

The two changes in incremental costs will not impact cumulative natural gas savings and
although the changes would impact TRC values, the changes are too small to impact whether
the programs screen for cost effectiveness under TRC.
Audit Recommendations: The Audit Team accepts the cumulative natural gas savings for
2012 but recommends that Union revisit the incremental costs for High Efficiency Boilers.
The Audit Team also recommends that the value of providing incentives for non-condensing
boilers be reviewed for the next program cycle.
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3.3.3 Commercial/Industrial Custom Offering
Union Gas engaged Michaels to conduct the CPSV for C&I and Low Income Projects. Across
the Wave 1 and Wave 2 review periods, Michaels evaluated a sample of 29 C&I projects.
Michaels’ technical evaluation of the projects was based on rigorous and defensible
approaches. The engineers carefully analyzed ex ante methodologies and in many cases used
improved approaches to calculate the ex post estimates. The assumptions and calculations
were based on sound judgment and reflected a solid understanding of the measures.
Technical comments posed by the Audit Team during Wave 1 and 2 audit meetings include:
•

For each project, provide a detailed calculation section that describes the approaches,
algorithms, and assumption used to estimate savings

•

For several projects, provide additional clarification about the project details

•

Review the EUL for select projects to reflect special circumstances

•

Confirm the efficiency for select equipment

•

Ensure consistency in approaches followed for similar projects

•

Review the baseline for select projects

The parties were unable to come to resolution on all issues during the meetings, so the Audit
Team requested additional project documentation to become better informed about the projects
in question. Findings and recommendations for the projects are included below.
Steam Leak Project (IND 0532)
•

Initial Issue and Actions: Michaels’ original verified savings estimates for the project were
far below the estimates in the project application. Because of the large variance, the Audit
Team reviewed the project documentation, scrutinized calculations and assumptions, and
discussed the approach with EnerNOC steam experts and Michaels.

•

Diamond’s Role: Union also suggested asking Diamond in to conduct an independent
estimate of the savings for IND-0532 because of Diamond’s general experience with steam
leak measures and specific experience with past steam leaks on the same steam line at the
same facility. Union originally expressed interest in having Diamond’s analysis replace
Michael’s analysis because Union felt Michaels was making inappropriate assumptions and
not completely using provided data. Union asked for the Audit Team’s opinion. The Audit
Team told Union that we would be open to reviewing Diamond’s additional analysis in
conjunction with Michaels’ analysis, but that it would be inappropriate to disregard Michaels’
findings. With all of the uncertainty around this project, the Audit Team welcomed additional
perspectives but by no means was ready to ignore Michaels’ work. The Audit Team
reviewed Diamond’s savings estimates and discussed the approach with Diamond.

•

Initial Resolution: Union was able to provide additional customer documentation on the
type and size of the failed gaskets. The gasket type identified by the customer is consistent
with gaskets used in these types of steam systems. In the original analysis, Michaels had
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assumed the gaskets were thinner and of the same type as identified during a different
project analyzed by Diamond for the same customer in a previous program year; this was a
reasonable assumption barring the additional information on the gasket type provided by the
customer. Michaels revised some of the assumptions based on the new data and came up
with new savings estimates. The Audit team approved the modified gasket assumption and
the resulting ex post savings; these modified values were then included in Michaels’ CPSV
report and incorporated in Union’s DSM Annual Report. It is important to mention that the
Audit Team was not comfortable with the baseline assumption that leaks of this size had
been present for a sustained period of time and would continue to exist unrepaired for a long
period of time in the absence of the program. However, the Audit Team initially accepted the
savings because of Union’s significant free rider adjustment.
•

Subsequent Issue and Actions: The AC questioned one of Michaels’ comments in the
CPSV report: “No distinguishable difference or reduction in gas usage could be identified
during the dates associated with this project, due to variability in production.” The question
led to a detailed discussion of the project and reasonableness of the savings estimates. The
Audit Team further reviewed the data and discussed the characteristics of the facility and
circumstances around the leak repair with Michaels.

•

Subsequent Findings: The Audit Team learned two important pieces of information during
the subsequent project review: 1) The steam leaks were located within the facility (as
opposed to a remote exterior location that could more easily be ignored); and 2) the
customer contacted specially-trained technicians from an outside firm who fixed the leaks in
a matter of days, with all indications being that a significant event occurred to precipitate the
repair. The first finding makes the sustained presence of large leaks (rated 6 by the repair
technician) improbable since they would be impossible to ignore. The second finding
suggests the leaks reached a severe size and were dealt with right away.

•

Audit Recommendation: The Audit Team recommends that the effective rating of the two
large leaks in question be reduced from a rating of 6 to 3 (out of 10). A leak with a rating of 3
is more likely to sustain for a long period of time in absence of the program. It is quite
conceivable that the leaks had been small prior to the “events” that occurred and that they
may have continued to be ignored had the gaskets not further failed.
This reduced cumulative natural gas savings value by 12,446,255 m3 for this sample point.

•

Recommendation for future: More detailed project documentation should be required for
claiming savings to avoid having to make assumptions about unverifiable parameters that
have substantial effects on the savings estimates (in this case, gasket type, thickness, and
extent and duration of rupture). Photographs and physical evidence would be extremely
valuable. It is also important to account for the fact that severe gasket failures of this
magnitude are highly likely to be repaired immediately. Therefore, the assumption that the
savings benefit associated with a severe failure accrues for the entire year represents a
limitation in program rules for these types of projects unless an effective leak rating is
determined to downgrade the leak to a size more likely to be ignored.
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Impact of Production Increases on Baseline (IND-0251)
This project involved reprogramming and relocating thermostats. The original estimate used a
CUSUM analysis with post-installation data as the baseline in an effort to account for production
increases. Michaels’ verified savings estimates were based on the temperature setting data
supplied by the project documentation and confirmed by the customer and a correlation of gas
usage with heating degree days (HDDs). The gas savings were then calculated by multiplying
the percent reduction in temperature difference (delta T) due to adjusted thermostat settings by
the portion of annual gas usage associated with HDDs. The correlation of gas usage with HDDs
was based on pre-installation data to remove the influence of other HDD-dependent measures
conducted during the same timeframe of this project (including project IND-0107). Michaels
estimated that production increases (much of which occurred just prior to the project) would not
have a notable influence on HDD-related gas usage.
The Audit Team reviewed the project documentation and calculations and agreed with Michaels’
approach and found it is more appropriate than the ex ante approach. It isolates the HDD
dependent gas usage and reasonably compares post-installation and pre-installation conditions
to assess the impacts of the measure and other measures conducted during the same
However, there was an error in Michaels’ analysis: the delta T for the post case should use the
weighted/blended value for the set temperature to account for both weekday and weekend
settings (71° F) instead of 72° F, which is the weekday setting. Changing to the correct delta T
will increase the annual savings to 392,080 m3 compared to 249,505 m3. Since the savings for
this project are based on thermostat set point reductions of only a couple of degrees, a 1 degree
error has a large impact, increasing annual savings by 57% in the audited vs. verified values.
The Audit Team also recommends that the EUL be changed from 20 years to 15 years because
this measure involves reprogramming and relocating thermostats. Even though the thermostats
have been moved out of reach to avoid tampering, the measure is essentially a “comfort
heating” one, so the EUL should not exceed the EUL of commercial building controls, which,
according to Union’s Custom Offering EUL and Base Case Assumptions document, is 15 years.
The effects of each of these two changes are as follows:
•

Impact of calculation correction only:
o Annual savings: 392,080 m3 (audited) vs. 249,505 m3 (verified) vs. 712,243 m3
(reported)
o EUL = 20 years (verified and reported)
o Cumulative savings: 3,607,136 m3 (audited) vs. 2,295,448 m3 (verified) vs. 6,552,636
m3 (reported)
o Increase in audited cumulative value relative to verified: 1,311,688 m3

•

Additional impact of EUL adjustment to corrected annual savings:
o Annual savings: 392,080 m3 (audited) vs. 249,505 m3 (verified) vs. 712,243 m3
(reported)
o EUL: 15 years (audited) vs. 20 years (verified and reported)
o Incremental decrease in audited cumulative value relative to verified: 901,784 m3

20 EnerNOC Utility Solutions

Independent Audit of 2012 DSM Program Results

•

Net Impacts of both adjustments

•

o

Net increase in audited cumulative value relative to verified: 409,904 m3

o

Net decrease in audited cumulative value relative to reported: 3,847,284 m3

Audit Recommendation: The Audit Team recommends the savings be changed to
392,080 m3 and the EUL to 15 years. This increases the cumulative natural gas savings
by 409,904 m3 for this sample point.

Baseline Question (IND-0107)
This project consisted of replacing three exterior roll-up doors with high-speed roll-up doors in
the same facility as project IND-0251. The Audit Team reviewed the project documentation and
investigated calculations. The two projects were conducted a year apart from each other. IND0251 (thermostats) was implemented in Jan-Feb 2011 and IND-0107 was implemented in JanMar 2012. The verifier used a billing analysis approach that isolated the impacts from the two
projects and removed “other” non-HDD dependent gas impacts to prevent over-counting of the
savings. Specifically, in the regression analysis for IND-0107 the verifier used a baseline period
of Mar-Dec 1011, which is after implementation of the thermostats (IND-0251) and before
implementation of the zip doors (IND-0107). Therefore, the baseline for the zip doors includes
the presence of thermostats and savings are not double-counted.
The post period for the zip doors project was Mar 2012 through Dec 2012. Since the doors were
installed Jan-Mar 2012, the Audit Team found the pre- and post- installation period to be
appropriate. In addition, the Audit Team found Michaels’ billing analysis approach reasonable
considering the availability of pre- and post-billing data. However, the team would have liked to
see a comparison of the billing analysis results with estimates calculated in a manner consistent
with the other zip door projects in the sample as a cross-check (e.g., the verified savings for
IND-0351 were based on an ASHRAE engineering algorithm/calculator approach).
•

Audit Recommendation: The Audit Team accepts Michaels’ verified savings for this
project.

Baseline for Boiler (IND 0176)
The original baseline was a tagged boiler that was in disrepair; Michaels used a well-functioning
repaired boiler as the baseline. The Audit Team reviewed project documentation and
investigated calculations. The Audit Team agreed with Michaels’ approach. However, the
efficiency used for the baseline boiler was too high for a boiler of that type (80%). A baseline
boiler efficiency of 75% is more appropriate given the type of the boiler. The EUL of 25 years is
reasonable for a boiler project and consistent with the treatment of similar projects.
•

Audit Recommendation: The Audit Team recommends that the sample savings for this
project be adjusted to 1,585,343 annual m3 to reflect a baseline boiler efficiency of 75%.
This increases the cumulative natural gas savings by 2,691,268 m3 for this sample point.
EnerNOC Utility Solutions 21

Independent Audit of 2012 DSM Program Results

EUL for Controls Programming Measure (IND-0216, IND-0168, IND-0171)
There were three projects in the sample with controls programming. The Audit Team reviewed
the project documentation and studied Union’s Custom Offering EUL and Base Case
Assumptions document. The Audit Team recommends the maximum EUL for this type of
controls programming measure be 15 years. The EUL should not exceed that for commercial
building control systems, which, according to Union’s Custom Offering EUL and Base Case
Assumptions document, is 15 years.
•

Audit Recommendation: Since the building automation system for IND-0216 was already
five years old, the Audit Team discounted the EUL by 5 years to yield a 10 year EUL. This
decreases the cumulative savings by 1,197,757 m3 for this sample point.

•

Audit Recommendation: The EUL for IND-0168 and IND-0171should be 15 years. This
increases the cumulative savings by 2,994,297 m3 for these sample points.

Discrepancy between Audited Calculations and Verification Report (IND-0188)
This project involved the repair of a backpressure steam turbine that was leaking excessive
amounts of steam. According to Michaels’ CPSV report: “No calculations were provided with the
[reported savings] analysis, however, a report from the customer was provided that listed the
claimed savings. In the provided files however, a description is given that [states] that system
runs on gas 65% of the time.” In the verifier’s preliminary Wave 1 report, the savings were
calculated with this assumption of 65%. Not knowing this project was related to the IND-0532,
the Audit team approved of the annual gas savings of 1,087,308 m3 based on the 65% estimate.
In the final CPSV report, Michaels’ description of the project including the assumption that they
system runs on gas 65% of the time was the same, but the calculated savings provided as final
verified savings were higher than what was agreed upon during the audit process. There was no
explanation for the change. The Audit Team subsequently reviewed the final calculation file
delivered with the final report and found a note that indicated the steam turbine system was
located in the same facility as project IND-0532. IND-0188 was completed in Dec 2011, while
IND-0532 was completed in May 2012. In the modified calculations, Michaels had increased the
percentage from 65% to 80%. The 80% value is consistent with the detailed data provided for
IND-0532.
Specifically, during the verification of IND-0532 (steam leak repairs), the verifier used daily
steam production data to calculate the share of steam savings that would result in gas savings.
This analysis yielded the value of 80%. This value arises because the gas boilers are used as
“lag” boilers and modulate based on the load conditions. So, steam savings would first reduce
steam generated in gas boilers and then would reduce steam produced in waste boilers.
Therefore, if the steam savings exceed the amount produced by gas boilers, some of the
savings would be realized by the waste boilers. The analysis of daily steam production data
showed that 80% of steam savings from leak corrections would impact the gas boilers, while the
other 20% would impact the waste boilers. This value of 80% was used to correct the 65%
assumption originally used for IND-0188.
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•

Audit Recommendation: The Audit Team accepts the modifications to the verified savings.

Discrepancy between Audit and Verification Calculations (Decimal Points)
When calculating the annual gas savings Michaels used 3 significant decimal points whereas
the reported savings were rounded to zero decimal points. This approach resulted in different
cumulative gas savings when reported and verified annual savings appeared identical. The
impact of using this approach was a 0.5% increase in cumulative savings.
•

Audit Recommendation: The Audit Team accepts the verified savings for these project but
recommends using zero decimal places in annual gas savings to match original values in
future studies.

The overall impact of these changes on the cumulative natural gas savings for the sample is a
decrease of 7,548,543 m3. The Audit Team will determine the impact on the Resource
Acquisition cumulative natural gas savings and DSM incentives and on LRAM of all these
changes once Union has Navigant determine the population realisation rate based on updated
sample estimates.
Appendix E shows the annual and cumulative savings and EUL by project for reported, verified
and audited.
3.3.4

Deep Savings – Commercial/Industrial

The Audit Team reviewed how Union calculated C/I deep savings from the database of projects.
The following steps were taken to calculate these savings.
•
•
•
•
•
•

Review all eligible C/I custom projects in 2012
Include prescriptive project savings where appropriate
Weather normalize 2012 savings from commercial projects
Compare to 2011 consumption (weather normalized for commercial projects)
Calculate 2012 normalized annual gas savings
Calculate percentage of 2012 annual gas savings compared to 2011 consumption

The auditor used the Audit Tool, with assistance from Union staff to follow the flow from the
original dataset to the C/I Deep Savings worksheet, and reviewed the weather adjustments and
calculation of percentage savings. The metric does not include results from new construction
custom projects since there is no consumption history. As the audit tool did not identify whether
custom projects were new construction, Union provided a list of the new construction custom
projects and associated savings to enable checking the calculations for the metric.
The auditor was able to replicate the deep savings percentage based on the verified results.
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4.0 Low Income
In 2012, Union’s Low-Income single family offerings consisted of a standalone basic measure
offering and a building envelope offering (Helping Homes Conserve). In Q2 2012 Union
introduced a social and assisted housing offering (Affordable Housing Conservation) for the
multi-family market which provides municipalities and social and assisted housing owners with
enhanced incentives on all multi-family prescriptive and custom measures currently offered in
the Commercial/Industrial Program.
The Audit Team reviewed three verification studies conducted by Union.
•

Beslin Communications Group Inc. telephone verification for the HHC offering (An Audit
of the Union Gas ESK – Helping Homes Conserve – HHC – Program Low-income
Initiative [Mar 15, 2013])

•

SeeLine Group Ltd. conducted an on-site verification of the Free Showerhead
Installation initiative; Verification Results: 2012 Low Income Free Showerhead
Installation Initiative (Multi-family) [Apr 19, 2013])

•

Michaels conducted the custom project savings verification for all 12 projects completed
in 2012. Union Gas 2012 Commercial and Industrial and Low Income Project Verification
Final Report [May 2013]

4.1

Helping Homes Conserve

The Audit Team found that the adjustment factors from the Beslin verification report were
correctly applied in the Draft DSM Report.

4.2

Free Showerhead Installation

The Audit Team found that the adjustment factors from the Seeline verification report were
correctly applied in the Draft DSM Report.

4.3

Custom Projects Savings Verification

The verification study made a slight adjustment to the low income projects (less than 1%
difference), however, verified annual gas savings were calculated to 3 significant decimal points
whereas the reported savings were rounded to zero decimal points. This approach resulted in
different cumulative gas savings when reported and verified annual savings appeared identical.
The auditor calculated savings using zero decimal points which increased savings by only 14 m3
with no change in the realization rate.
•

Audit Recommendation: Accept verification findings for low income for 2012 and
recommend that future verification studies use the same rounding factor for verified and
reported results.

EUL for Window and Door Replacement (COM-0103, COM-0116, COM-0274, COM-0277)
Michaels increased the EUL from 20 to 22 years for four projects. One of Michaels’ explanations
for the increase was a literature review that “indicated an expected life of between 20 and 25
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years” (p. 10), but Michaels did not cite the literature review findings or provide an explanation in
the project description. Another explanation for the increase was to be consistent with a “Union
Gas measure life table provided.” However, the only table we could find related to this type of
measure was in a 2009 Navigant report and it lists an EUL of 20 years.
The Audit Team studied Michaels’ project documentation and researched a few other sources
for approved EUL values, including reviewing the EULs recently approved for energy efficient
windows by the Regional Technical Forum (RTF). (The Audit Team’s research did not constitute
an exhaustive literature review because that would have been beyond the scope of work.)
The Audit Team found the RTF has approved (July 18, 2013) a EUL of 25 years for energy
efficient windows applied to manufactured homes and 45 years for single family homes, so the
range of 20-25 years is not unreasonable.
•

Audit Recommendation: The Audit Team accepts the EUL of 22 years and suggests
further study of EULs for new windows.

Appendix F provides a table with original savings, verified savings, and audit savings for each
custom low income project completed in 2012.

5.0

Large Industrial Rate T1/100

Union Gas engaged Diamond to conduct the CPSV for Large Industrial (Distribution Contract)
Projects. A total of 17 projects were evaluated across the Wave 1 and Wave 2 review periods.
This sample of projects represents roughly 70 million m3 of annual natural gas savings, with
EULs ranging from 1.65 years for heat exchanger cleaning to 30 years for a steam leak repair.
Diamond did a good job conducting analysis of the Large Industrial projects in a technically
sound manner. In cases where data were lacking, they made reasonable assumptions that were
clearly indicated in analysis procedures. They also presented the results with error bounds,
reflecting the inherent uncertainty associated with these types of estimates. Reports were
thorough and easy to follow. The calculations were clearly presented in tabular form and include
the formulae and assumptions used. Overall documentation was clear, concise and
professional.
Many of the projects reviewed were similar in nature and Diamond generally followed the
approach used in the initial application to estimate ex post results. Given consistency with ex
ante approaches, they developed realization rates very close to 100 percent for most projects.
The Audit Team requested only minor clarifications and modifications during the Wave 1 and
Wave 2 CPSV reviews of the Large Industrial projects. In general, the approaches followed
were clearly presented in the report, with only a few projects requiring additional clarification.
Examples of technical comments posed during Wave 1 and 2 audit meetings include:
•

Provide consistency between calculation approaches used in separate, but similar, projects
(e.g., heat exchanger projects)
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•

Provide site specific data to support EUL adjustments

•

Revise the base case to include a degradation factor (one project)

•

Explain the approach for estimating electrical savings

•

Use common engineering terminology for project descriptions, rather than terminology used
by personnel at the site

•

Review the actual steam trap leakage rates in original application documents and update
the verified savings calculation (one project)

Diamond satisfactorily incorporated the Audit Team’s comments in the final CPSV report for
Large Industrial projects. However, they provided a high and low estimate for annual gas
savings for six of the 17 projects reviewed. The average of the range was used to calculate
cumulative gas savings. As some ranges were asymmetrical, some estimates of cumulative gas
savings were not based on the estimate that the verifier reported. These numbers were
provided to Navigant to calculate population savings. The Audit Team reviewed the impact of
using the point estimate on the sample realisation rate and cumulative natural gas savings. The
result was to decrease the realisation rate by less than 0.01% and cumulative savings by 0.4%.
It is not likely that this change would have any material impact on the population realisation rate.
•

Audit Recommendation: Accept the verification findings but in future use the point value
calculated by the verification consultant to determine population-level impacts

One important limitation in Diamond’s approach relates to how the engineers handled certain
assumptions. Specifically, in a couple of cases (e.g., steam leaks and heat exchanger cleaning
projects) they used disclaimers to indicate that the baseline assumptions may yield overstated
savings. In the cases in question, the assumptions were carried over from the reported savings
estimates. Instead, the Audit Team recommends in the future that the verifier attempt to gather
as much additional baseline information from the customer as possible during the verification
visit to enable better definition of these types of baseline assumptions. Along these lines, two
topics associated with Firm 1’s verified savings require additional explanation:
Approach for Analyzing Measures with Performance Degradation
•

Catalyst replacement (IND-0152): The project involved replacing a catalyst. Catalysts
degrade over time to a point where they stop working. At that point, the baseline can be
considered to be essentially fixed, whereby the reactor requires a higher process
temperature to function as required. When the catalyst is replaced the efficiency of the
process improves; however, this improvement degrades over time as the catalyst loses
effectiveness until it reaches the point where it must again be replaced. If degradation is
assumed to occur at a linear rate, the savings over the EUL of the project can be estimated
as 50% of the savings immediately upon catalyst replacement. Diamond originally estimated
the savings assuming they would not degrade over the EUL. The Audit Team recommended
the savings be adjusted to account for degradation. Diamond agreed and modified the
savings for inclusion in their final CPSV report.
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•

Heat exchanger cleaning (IND-0057, IND-0151, IND-0153): These projects involved
cleaning heat exchanger surfaces. Over time, heat exchangers lose heat transfer
effectiveness as material deposits on their surfaces (known as fouling). Left un-cleaned, the
material continues to deposit and the performance continues to degrade. Thus, the baseline
condition is an un-cleaned heat exchanger with constantly decreasing effectiveness. Once
the heat exchanger surfaces are cleaned, the effectiveness of the heat exchanger is reset to
some maximum value. However, prior to the next cleaning period, the effectiveness of the
cleaned heat exchanger (the efficient case) also degrades over time. Therefore, the
baseline is a relatively more fouled heat exchanger, with decreasing efficiency, within a
range of accepted tolerance. The efficiency case is a relatively cleaner heat exchanger, with
decreasing efficiency, within an accepted tolerance range. The range of tolerance for fouling
and the cleaning cycle period can be considered smaller for the efficient case than for the
baseline case. Thus, the efficient case saves energy relative to the baseline for the life of
the efficient case’s cleaning cycle (which is the EUL). The time between cleanings is
determined by the customer and is a function of factors such as production and tolerance for
reduced performance and higher energy costs. For these projects, the program can be
viewed as influencing the time between cleanings and, thus, shortening this time because
incentives make the cleaning more cost-effective and program information brings this
measure to the customer’s attention.
The challenge with heat exchanger cleaning projects is defining the baseline condition. The
net savings for the project due to the program should only reflect the additional savings
achieved by encouraging the customer to clean the heat exchangers sooner rather is
standard practice. The savings should not be the total savings achieved from cleaning an
overly fouled surface, since a portion of those savings would have been realized in absence
of the program when the customer eventually got around to cleaning the surfaces.
For the projects in the CPSV sample, the baseline condition was not clearly defined. From
what the Audit Team could determine, no data was collected by Union or the verifier to
estimate the degree of fouling that would have been tolerated in the absence of the
program. During a conversation the Audit Team had with the verifier, the verifier stated that
Union told him the baseline was a heat exchanger that would not be cleaned. Therefore, he
calculated the maximum savings for the measure in each facility. This would be the best
case scenario; the worst case scenario would be that the incentive did not change the
cleaning schedule and no savings were achieved. The Audit Team thinks a more
reasonable approach would be to take the average of the two scenarios and reduce the
savings estimates by 50%.

•

Audit Recommendation: The Audit Team recommends reducing the annual savings by
50% for IND-0057, IND-0151, and IND-0153. This reduces the cumulative natural gas
savings (m3) for each sampled project by 2,518,040, 2,112,550, and 1,569,520 respectively.
The Audit Team also recommends that Union require detailed documentation of the
baseline condition, i.e. the customers practice for cleaning heat exchangers, for future heat
exchanger cleaning projects.
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IND-0030 involved 342 steam leak repairs and IND-0241 involved 119 steam leak repairs. The
applications for both projects estimated the EUL to be 20 years. Diamond updated the EULs to
30 years to reflect the specific conditions at the sites. The rationale was that the customers each
have thousands of pipe connections in their facilities and if every pipe connection were to leak
every 20 years, it would be necessary for each customer to repair over 10 thousand leaks per
year, as opposed to the hundreds of leaks included in the project applications. The verifier’s
point about the vast number of pipe connections is to illustrate how it is unlikely these repairs
would only last 20 years in these two types of facilities. If the repairs were needed every 20
years, conceivably they would be asking for incentives to repair even more leaks. Based on this
logic, the increase to 30 years is conservative, since the facilities would still require thousands
of repairs each year if the repairs only lasted 30 years. Moreover, the customers consistently
correct misalignments and other causes of leaks in a workmanlike manner, thereby increasing
the expected EUL of leak repairs. The Audit Team agreed with Diamond’s EUL increase based
on the types of facilities (well-maintained refineries) and Diamond’s rationale.
•

Audit Recommendation: Accept the verifier’s EUL increase to 30 years.

In terms of the baseline for these projects, the verifier states: “All estimated savings figures as
given are a rate, not a quantity. All calculations are based on the hourly savings rate multiplied
by the appropriate working hours per year. In other words, even if the Base Case condition
occurred for less than a year, the savings resulting from the Project as presented in the Higher
Efficient Option will always be viewed as having occurred for one full year.” The Audit Team
determined that this approach has been the standard procedure in past program years.
Some factors influencing the duration of a leak could include the following:
•

Location: Steam leaks in exterior locations at facilities spanning large areas are more likely
to go undetected and/or unrepaired for longer periods of time than leaks in interior locations.
Further, some leaks can be located in difficult positions making repair a significant
challenge, such as in elevated pipe racks where scaffolding has to be erected to fix the leak.

•

Severity: Smaller leaks are more likely to go undetected and/or unrepaired for longer
periods of time than larger leaks.

•

Maintenance culture: Leaks at facilities with less rigorous maintenance protocols are more
likely to go undetected and/or unrepaired for longer periods of time than at facilities
conducting regular inspections and maintenance. Many facilities have reduced or
eliminated routine inspections because given historical gas prices in the past twenty years,
the labor costs exceed any energy savings.

•

Audit Recommendations: Additional information on baseline conditions should be
collected in the future to help assess the program’s influence on steam leak repairs. The
Audit Team also recommends the baseline approach be reviewed with the Technical
Evaluation Committee to determine if and when extrapolation to an annual baseline is a
reasonable assumption for steam leaks.
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Appendix F shows the original project results, the verification findings, and the audit findings for
all custom projects in the sample.

6.0

Market Transformation

The only program involved in Market Transformation is the Optimum Home Program (formerly
New Home Efficiency. The program is designed to accelerate residential home builder’s energy
efficiency practices such that they are ready and capable of building homes that meet an
increased minimum efficiency standard expected in the next release of the Ontario Building
Code (OBC) in 2017. The program engages builders in a three year consulting process to build
homes to a higher level of energy efficiency. This program targets the top fifty builders in
Union’s franchise area (based on 2011 housing starts). The “top builders” is based on the
number of housing starts in Union’s franchise area in the prior calendar year. The metric results
represent the number of home builders that participated in the Optimum Home Program by
signing a Participation Contract within the program year.
The Audit Team reviewed the work Union has completed to show progress on its Market
Transformation Program. We reviewed the program logic model and the metrics used to
measure program performance. In 2012 Union relied on two metrics to measure performance:
(1) the number of participating builders as tracked by the program in the top 10, and (2) the
number of participating builders as tracked by the program in the top 50.

6.1

Review of Logic Model

The logic model and the metrics focus solely on builders. While the Audit Team agrees that
builders should be the top priority, the goal of the program is to transform the entire market. We
recommend conducting additional marketing and outreach directed at homeowners. Examples
of marketing/outreach could include consumer brochures describing the benefits of the New
Home Efficiency Program, detailed fact sheets about the typical features found in qualified
homes, public service announcements publicizing the program and its partners, and local
consumer outreach featuring participating builders. Increasing homeowners’ awareness of the
program could be an additional metric to track. This would involve a baseline survey followed by
annual surveys measuring any increase in homeowner awareness.

6.2

Review of Top Builder List

The Audit Team reviewed the Top Builder List to verify the information provided on the Market
Transformation Scorecard. The Top Builder’s List is compiled from Union’s CARS (Construction
Administration Records System) database. The system coordinates Union’s construction
activities and associated record keeping, including gas service details, contact information and
construction information. Separate software called “Discoverer” is then used to query the CARS
database to obtain the required information for the Top Builder List.
The Top Builder List is an Excel workbook containing a spreadsheet of builders ranked by
number of total services. There are additional spreadsheets, one for each builder, which
provides data on each new construction project. A single family home is counted as one
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service, and multifamily homes are counted as multiple services -- one service per address.
The number of services and each builder’s rank was audited and no errors were found.

6.3

Review of Builder Contracts

Contracts were provided for 11 builders. They were all signed and the dated in 2012 – the
program year. Three of the contracted builders were in the top 10, and 8 were in the top 50.
This differs from the Draft DSM Report because Union updated the number of services with
actual data. The draft report noted 4 builders in the top 10, 7 in the top 50.
The Audit Team recommends changing the number of builders in the top 10 to 3 and the
number in the top 50 to 8. This reduces the DSM incentive in the Market Transformation
Scorecard by $16,521.

7.0

Financial Calculations

The Audit Team reviewed the results of Scorecard, LRAM, and DSMVA calculations as
presented in the Draft DSM 2012 Annual Report.

7.1

Scorecards

The auditor confirmed that all the calculations were correct and that the approved approaches
were applied.

7.2

LRAM

As per the Settlement Agreement (p. 34), Union calculated LRAM on a monthly basis using the
volumetric impact of the measures implemented in that month. This approach ensures that
LRAM amounts closely reflect the actual timing of the implementation of the DSM measures.
The auditor confirmed the LRAM calculations were done correctly.

7.3

DSMVA

The DSMVA is calculated by subtracting DSM spending from the allocated DSM budget. Union
may recover excess spending, up to 15 percent of the OEB-approved budget (Settlement
Agreement, p. 35). In addition the following transfers can be made across budget items:
(1) Budget remaining from the DWHR Program must be credited to the DSMVA (p. 11)
(2) Budget remaining from Evaluation must be credited to the DSMVA (p. 11)
(3) Up to $300,000 can be transferred to C/I Program Incentive, Promotion, and Admin
without impacting the targets (pp. 19-20)
(4) Budgets can be transferred across rate classes (p. 22)
As part of the discussion of the draft report Union provided more details on the DSMVA
calculations. The original table in the draft annual DSM report was not clear about budget
overspent and under-spent amounts. Union updated the table to provide a clear summary of
the calculations. The Audit team reviewed and accepted the final table. Table 12 summarizes
Union’s DSM-related budget and spending for 2012 and transfers across budget items based on
the four categories above. As shown in the final row, the DSMVA for 2012 is $368,119.
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Table 12

Review of Budget and Spending and DSMVA Results
2012 Budget

2012
Spending

Difference

Transferred
Across
Budget Items

Total
DSMVA

Resource Acquisition Scorecard
Residential program Incentive,
Promotion & Admin (4)

$3,232,791

$3,022,503

($210,288)

($210,288)

$0

$20,000

$31,190

$11,190

$0

$11,190

$10,509,385

$11,054,473

$545,088

$388,573

$156,515

Commercial/Industrial Evaluation (2)

$60,000

$81,363

$21,363

$0

$21,363

IEMS (3)

$600,000

$178,458

($421,542)

($300,000)

($121,542)

Residential Evaluation (2)
Commercial/Industrial Program
Incentive, Promotion & Admin (4)

Large Industrial Rate T1/Rate 100 Scorecard
Large Industrial Rate T1/Rate 100
Incentive, Promotion and Admin

$4,622,475

$5,005,746

$383,271

$0

$383,271

Large Industrial Rate T1/Rate 100
Evaluation

$40,000

$37,549

($2,451)

$0

($2,451)

Low-Income Scorecard
Low-Income Incentive, Promotion &
Admin
Low-Income Evaluation

$6,993,874

$7,513,842

$519,968

$0

$519,968

$40,000

$188,205

$148,205

$0

$148,205

Market Transformation Scorecard
High Efficiency Residential New
Build Incentive, Promotion & Admin
(4)

$852,974

$434,823

($418,151)

($255,000)

($163,151)

$26,971,499

$27,548,152

$576,654

($376,714)

$953,368

DWHR Sunset 10 (1)

$550,000

$477,142

($72,858)

$0

($72,858)

Research

$788,194

$770,057

($18,137)

($18,137)

$0

Evaluation (2)

$969,000

$489,102

($479,898)

$0

($479,898)

Administration

$1,675,405

$2,037,763

$362,358

$394,851

($32,493)

PORTFOLIO SUBTOTAL

$3,982,599

$3,774,064

($208,535)

$376,714

($585,249)

TOTAL

$30,954,098

$31,322,216

$368,119

($0)

$368,119

PROGRAMS SUBTOTAL

10

Union discontinued the Drain Water Heat Recovery (DWHR) program in 2012.
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8.0

Audit Recommendations

This section present a summary of audit recommendations, general recommendations related to
the CPSV review, and a summary of key issues and resolutions.

8.1

Summary of Recommended Changes

•

As recommended in the last audit, when survey respondents do not know whether they
have a natural gas water heater, Union should assume they do not until the TEC is able
to address this issue.

•

Include all formulas in the Audit Tool if they cannot be directly verified in the verification
report.

•

For Residential Home Retrofit savings, Union should collect information on age and
efficiency of furnaces replaced to help assess the validity of using a 20 year EUL for all
participating homes.

•

Union should include a description in the annual report about the adjustment for the
second showerhead in the Free Showerhead Installation program.

•

Union and Enbridge should revisit the incremental costs for High Efficiency Boilers.

•

In future, CPSV verification consultants should use zero decimal places in annual gas
savings to match original values in future studies.

•

Change the EUL for the Industrial Control Programming measure from 20 years to 15
years to match the value used for Commercial Controls Systems.

•

Change the baseline efficiency for a repaired boiler to 75% to reflect the age of the
boiler.

•

Correct the change in temperature for one control measure used to reflect the
weighted/blended value for the ex-post savings.

•

Reduce the rating of the steam leak for the largest C/I project to reflect the appropriate
severity of the leak.

•

Reduce the savings for heat exchangers in Large Industrial Rate T1/100 by 50% to
account for the uncertainty around baselines.

8.2

General CSPV Recommendations

This section provides general recommendations to help improve the savings estimates for
custom projects and improve the process.
Develop better EULs for controls settings. Union should continue to investigate how best to
handle EULs for controls settings in commercial and industrial settings and provide clear and
consistent guidelines. Two useful sources for information are:
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•

Glossary of Terms and Acronyms Version 2.1 developed for the Regional EM&V
Forum, Northeast Energy Efficiency Partnerships 11; and,

•

Chapter 13: Assessing Persistence and Other Evaluation Issues Cross-Cutting
Protocols, Uniform Methods Project: Methods for Determining Energy Efficiency
Savings for Specific Measures, National Renewable Energy Laboratory.

Require specific information to be collected for projects of the same type. Since many
custom projects are similar, including insulation repair, steam leak repair, and steam trap repair,
Union should require specific information be collected before repairs are started. This could be
easily incorporated into any scope of work associated with these projects and make estimating
energy savings simpler and more accurate.
Specific “before” measurements could include:
•

For all pipe insulation projects, have a before/after analysis conducted. Before
should be based on measured temperature at the outer surface of the insulation, or a
thermographic image of the insulation.

•

For all steam leak projects, require customers to estimate individual leaks by
recording plume size and ambient temperature during plume measurement.
Alternatives are thermographic imaging or ultrasonic measurement.

•

Steam trap surveys could include infrared pictures or analysis with an ultrasonic
meter. More details on baseline conditions should also be collected for operation and
maintenance measures, such as steam leak repairs and heat exchanger cleaning, to
enable more accurate estimation of the portion of savings attributable to the
program.

The Union Gas calculators are acceptable tools, but vendors’ energy savings calculators
should not be used as the basis for rebates unless independently verified. Union Gas
developed eight calculators for use in assessing savings. The Audit Team briefly reviewed the
calculators by following the code and found that the calculations are transparent in those
tools. The Audit Team also found instances where vendor calculators were used to develop
savings. Vendor calculators include spreadsheets or other packaged calculators that take a few
inputs and output expected savings. The source code and calculation methods are often not

11

Measure Life - The length of time that a measure is expected to be functional. Measure Life is a
function of equipment life and measure persistence (not savings persistence): 1) Equipment Life means
the number of years that a measure is installed and will operate until failure; 2) Measure Persistence
takes into account business turnover, early retirement of installed equipment, and other reasons
measures might be removed or discontinued. Measure Life is sometimes referred to as expected useful
life (EUL). Equipment Life - The number of years that a measure is installed and operates until failure.
Measure Persistence - The duration of an energy consuming measure, taking into account business
turnover, early retirement of installed equipment, and other reasons measures might be removed or
discontinued. Savings Persistence Rate - Percentage of first year energy or demand savings expected
to persist over the life of the installed energy efficiency equipment; developed by conducting surveys of
installed equipment several years after installation to determine presence and operational capability of the
equipment.
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transparent; their purpose is to sell a particular product, not to accurately determine energy
savings and thus they are often wildly optimistic.
Clarify CPSV Roles for the Verification Consultants and Auditors. The CPSV has changed
considerably since the OEB directive to verify five projects a year. The focus moved from desk
review to more on-sites, sampling became complex, the sample increased, and consultants
verify projects in two waves to help timeliness of reporting. For 2012 a new approach to CPSV
was introduced along with new sampling methodology for the new framework. The auditor now
reviews draft findings from each wave with verification consultants before CSPV reports are
finalized, and CPSV reports are shared with the AC Team. There is confusion about roles of
CPSV verification consultants and the auditor 12; some verification consultants refer to their work
as audits. Verification is generally done at two levels: project-level Measurement and
Verification (M&V); and program-level Evaluation, Measurement and Verification (EM&V).
Project-level M&V is often done as part of program implementation for quality assurance.
EM&V (or evaluation), which includes stringent independent M&V at the project level all the
way up to the program level, is done at the end of the program year or cycle and often takes six
months or longer. There is not enough time between end of program year and the CPSV report
deadline to conduct a complete evaluation, yet there is a need for some evaluation, given the
impact of the savings on the DSM incentive. The Audit Team sees the most practical CPSV
role as balancing simple verification with limited measurement (project-level M&V) for less
complex projects with more comprehensive M&V (project-level evaluation) for complex projects.
•

Simpler verification for projects conducted in the program year. Verify installation
and operating conditions and update assumptions with better data and limited
measurement.

•

More comprehensive evaluation for projects carried over from the previous
program year to allow more time to evaluate 13. Include a greater degree of billing
analysis and independent estimation approaches.

•

Require more details on baselines for projects of a certain savings level. Union
should require the customer to provide more detailed information on the base case for
custom projects of a certain absolute savings size (e.g. 1 million m3) to better quantify
conditions before and after the measure’s implementation. Union could involve an
evaluator at pre-implementation stage for these projects to review savings calculations
and assumptions, determine baseline, and set up an M&V plan for data collection.

12

Auditor in particular has multiple definitions, for example: visits home, office, or plant to assess potential
savings; inspects whether equipment is installed and operating; and reviews financial calculations and
records.
13
Union has been moving in this direction by carrying some complex projects into the following year.
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8.3

Summary of Issues

The table below outlines the key issues where there were differences of opinion during the audit
process and how these were resolved.
Table 13

Issues Raised During the Audit and How Addressed

Issue

Resolution

Degradation

Audit recommendation is to accept Diamond’s treatment of
degradation for catalyst replacement and heat exchanger cleaning.
A detailed explanation is provided in Section 5.0.

Heat exchangers

Audit recommendation is to decrease the verified savings for heat
exchanger cleaning projects. A detailed explanation is provided in
Section 5.0.

Steam leak

Audit recommendation is to reduce the effective rating of the two
large steam leaks, thereby decreasing the gas and water savings.
A detailed explanation is provided in Section 3.2.2.

Baseline for residential furnaces

Estimated EUL of furnaces accounting for baseline efficiency and
advancement. Audit recommendation is to collect data on age and
efficiency level of replaced furnaces to improve the estimate of
EUL for Home Retrofit savings.

Non-Condensing Boilers

Obtained and reviewed studies done for Enbridge to support
savings estimates for these measures. Audit recommendation is to
review incremental costs and the value of providing incentives in
future program cycles.

Role of the auditor in the CPSV
review

Assess the reasonableness of the Verification Consultant’s
analysis and reporting. Only review original project files when
parties are unable to come to resolution during the Wave
meetings.

ESK door-to-door approach

Refer the issue to the Technical Evaluation Committee.
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Appendix A– List of Documents Reviewed
Topic Area

Document

Verification
Studies

An Audit of the Union Gas ESK – Residential-Push Initiative [Mar 15, 2013]
An Audit of the Union Gas ESK – Residential-Pull Initiative [Mar 15, 2013]
An Audit of the Union Gas ESK – Residential Replacement Initiative [Mar 15, 2013]
An Audit of the Union Gas ESK – Residential Program Door-to-Door Drop-off Initiative
[Mar 15, 2013]
An Audit of the Union Gas ESK – Helping Homes Conserve – HHC – Program Lowincome Initiative [Mar 15, 2013]
An Audit of the Union Gas ESK – Residential Program Install Initiative [Mar 15, 2013]
Verification Results: 2012 Low Income Free Showerhead Installation Initiative (Multifamily) [Apr 19, 2013]
Verification Results: 2012 Commercial Hot Water Conservation Initiative (Multi-family)
[Apr 19, 2013]
Verification Results: 2012 Commercial Hot Water Conservation Initiative (Non Multifamily) [Apr 19, 2013]
2012 Evaluation of Distribution Contract Custom for Union Gas [Mar 28, 2013]
Union Gas 2012 Commercial and Industrial and Low Income Project Verification Final
Report [May 2013]
Terms of Reference: 2012 Industrial and Large Industrial Custom Project Savings
Verification [Sep 6, 2012]
Terms of Reference: 2012 Commercial Sector Custom Project Savings Verification [Sep
6, 2012]

CPSV
Sampling

A Sampling Methodology for Custom C&I Programs [Nov 12, 2012]
Evaluation Findings for 2012 Union Custom Projects [May 8, 2013]

Previous
DSM Reports

Demand Side Management – 2011 Annual Report [Jun 29, 2012]
Demand Side Management – 2011 Annual Report [Jun 29, 2011]

Draft 2012
DSM Report

Demand Side Management – 2012 Annual Report (Draft) [May 10, 2013]
Demand Side Management – 2012 Annual Report Appendices (Draft) [May 10, 2013]

Background

EB-2011-0327 Union Gas Ltd. Settlement Agreement [Jan 31, 2012]
Demand Side Management Guidelines For Natural Gas Utilities EB-2008-0326 [Jun 30,
2011]
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Topic Area

Document
Decision on Interim Approval of Union Gas’ 2012-2014 Demand Side Management Plan
[Nov 16, 2011]

Spreadsheets

Audit Tool 2012 for Auditor
Spreadsheet of calculations of verification adjustments for MURB showerheads in
second bathrooms.
Spreadsheet of 2012 New Construction Custom Projects
Dataset of Major Measures Installed through Home Retrofit 2012

Measure
Assumptions

Application for New and Updated DSM Measures [Dec 19, 2012]
2011 Demand Side Management Plan – New Measures for the 2011 Program Year [Feb
8, 2012]
2010 Demand Side Management Plan – Revised 2010 DSM Measure – Post the Audit of
Union’s 2009 DSM Annual Report [Mar 14, 2011]
Measures and Assumptions Demand Side Management (DSM) Planning. Appendix C:
Substantiation Sheets [Apr 16, 2009]
Ozone Laundry Substantiation Document
Commercial Hydronic Boiler System Baseline Study [Sep 16, 2011]
Natural Gas Technologies Centre DSM Opportunities Associated with Ozone Laundry
Treatment (for Hospitality and Health Care Facilities) , Nov 25, 2009
Final Report DSM Ozone Laundry_calculator – Redacted (xlsx)
Final 2012 Input Assumption Table (xlsx)
Seeline Group, Union Gas Boiler Base Case Efficiency Study, Final Report, Jan 30,
2009.
Enbridge Gas Distribution: Prescriptive Commercial Boiler Program Prescriptive Savings
Analysis (Base Case Boiler Update) [Nov 8, 2012]
Enbridge Gas Distribution: Prescriptive Small Commercial Boiler Program Prescriptive
Savings Analysis (Condensing Boilers Under 300 MBH), Final Report 2012 Update, Oct
19, 2012
NY Home Performance with ENERGY STAR® Effective Useful Life of Energy Efficient
Measures, Revised August 2012.
http://credit.csgrp.com/webapps/nyserda/InstructionManuals/7.8%20Effective%20Useful
%20Life%20of%20Measures.pdf

Other Union
Documents

Amended Table 4.7 (C/I Program Results)
2012 Spend and Budget Summary Table
Logic Model – NHEP – 110930 (ppt)
Union Tracking System Processes and Procedures, Tracking Forms, and Application
Forms
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Appendix B– Key Meetings
Date

Purpose

Union Gas

5-Feb

CPSV Review
(Wave 1)

12-Mar

CPSV Review
(Wave 1)

AC Members

EnerNOC

Verification
Firm

L. Kulperger

J. Murphy

J. Clarke,
Diamond
Engineering

T. Nicholson

K. Parmenter

P. Koepfgen

G. Cook

L. Kulperger

J. Murphy

R. Kroll,
Michaels Energy

T. Nicholson

K. Parmenter

C. Hanson,
Michaels Energy

J. Murphy

J. Clarke,
Diamond
Engineering

L. Kulperger

J. Murphy

R. Kroll,
Michaels Energy

T. Nicholson

K. Parmenter

P. Koepfgen
E. Dibaji
22-Mar

CPSV Review
(Wave 2)

L. Kulperger

T. Nicholson
23-Apr

CPSV Review
(Wave 2)

P. Koepfgen
T. Marentette
26-Feb

Kickoff Meeting

L. Kulperger

J. Girvan

G. Cook

T. Nicholson

K. Millyard

C. Williamson

J. Shepherd
12-Jun

20-Jun

Audit
Discussion

Audit
Discussion

L. Kulperger

J. Girvan

G. Cook

T. Nicholson

K. Millyard

K. Parmenter

E. Buan

J. Shepherd

J. Murphy

L. Kulperger

J. Girvan

G. Cook

T. Nicholson

K. Millyard
J. Shepherd

3-Jul

Audit
Discussion
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Date

Purpose

Union Gas

AC Members

EnerNOC

T. Marentette

J. Shepherd

K. Parmenter

Verification
Firm

J. Murphy
9-Jul

15-Jul

Audit
Discussion

Audit
Discussion

L. Kulperger

J. Girvan

T. Nicholson

K. Millyard

L. Kulperger

J. Girvan

T. Nicholson

K. Millyard

G. Cook

G. Cook

J. Shepherd
22-Jul

Audit
Discussion

L. Kulperger

J. Girvan

T. Nicholson

K. Millyard

G. Cook

J. Shepherd
7-Aug

Audit
Discussion

L. Kulperger

J. Girvan

T. Nicholson

K. Millyard

E. Buan

J. Shepherd

G. Cook

E. Dibagi
16-Aug

Audit
Discussion

L. Kulperger

J. Girvan

G. Cook

T. Nicholson

K. Millyard

K. Parmenter

J. Shepherd

J. Murphy
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Appendix C:

Review of Tracking & Reporting Procedures

This appendix documents findings from the Audit Team’s review of tracking system
procedures for Union’s different types of programs. The task involved examining Union’s
2012 program tracking procedures and requesting and reviewing samples of data
maintained on each program.
Union provided an Excel Spreadsheet, called the Audit Tool, to help the auditor:
•

Compile and organize relevant data from the tracking database (DSMt),

•

Review application of adjustments such as realisation rates and installation and retention
rates of measures

•

Review Scorecard calculations for Resource Acquisition, Low Income, Large Industrial
Rate T1/R100, and Market Transformation,

•

Trace the calculation of Deep Savings for Residential and C/I,

•
•

Review LRAM calculations.
Review Settlement agreement and input assumptions document to ensure they are
consistent with the audit tool, and,

•

Evaluate other data-related concerns raised by the AC.

The Audit Team also requested and reviewed data tracking procedures provided by Union
Gas and requested and reviewed either a sample of data for each program or reviewed all
results.
Overview of Tracking System
Union Gas uses two 2003 Windows web-based proprietary applications, DSMt and AIMS; both
interact with Banner and use Crystal Reports to pull data from the applications. The following
describes these components, their respective functions and how they are connected.
•

Banner is Union’s (CIS) customer information and billing system that is used to store
current customer information including rate class and historical consumption.

•

DSMt is a custom 2003 Windows web-based database run using Oracle 10G. DSMt
stores all information required to track customer-specific applications and produce DSM
reporting requirements specific to the current DSM Framework. DSMt also receives
automated uploads from Banner to ensure that customer information remains up-to-date.
Uploads are constant and every time an account is accessed, the most current Banner
rate class info is provided. DSMt content includes:
o

Customer information including name, address, rate class, sector, measures
installed, installation date

o

Measure details or input assumptions for each DSM measure including number
of units, measure life, resource savings, incremental cost, project description,
basecase, and net-to-gross adjustment factors

o

Customer incentive details
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•

Account Information Management System (AIMS) is a custom 2003 Windows webbased application run using Oracle 10G. AIMS houses Customer and Service provider
information including mailing addresses and customer contact information for customer
and service providers that participate in custom DSM programs. Custom project details,
including all attachments associated with the custom project submission, are housed in
AIMS.

•

Crystal Reports is used to extract data and generate reports from the information
contained in DSMt. There are several pre-defined monthly reports produced in DSMt
that contain information such as cumulative m3 savings, LRAM amounts, TRC values
and incentive dollars paid by rate class. A General Extraction Report of most data fields
tracked in DSMt is also generated monthly and used for additional reporting. The
general extraction of data is referred to as the End User Measure (EUM) report. This
report is generated automatically from DSMt and is exported directly into Excel. The
EUM report is found as the DSMt Results tab in the 2012 Audit Tool.

Audit Approach and Findings
Table 13 shows the audit activity and questions by scorecard and program and findings.
Table 14

Review of Tracking Procedures and Data by Scorecard and Program

Scorecard/Program

Activity

Question

Result

Compared the tracking form total
of participants installing
thermostats to the Summary
worksheet in the Audit Tool.

Did total installations match
what was in the Audit Tool?

Yes

Are algorithms correctly
implemented in the tracking
system?

Yes

Resource Acquisition
Energy savings kits,
programmable
thermostats
(Residential)

Reviewed substantiation sheets
for ESK measures and P-Stats
algorithms and audited
calculations in the DSMt
worksheet in the Audit tool.
Home Retrofit
(Residential)

Compared HOT200 spreadsheet
values for each 2012 participant
to savings input to DSMt
spreadsheet.

Are the savings correctly input
in the database?

Yes

Hot Water Conservation
(C/I)

Reviewed measure algorithms
and compared the measure
savings in the database correctly
reflect the algorithms.

Are the algorithms for the
HWC measures (e.g. aerators,
showerheads) correctly
applied to the measures
installed?

Yes

Quasi-Prescriptive (C/I)

Reviewed calculations for a
sample of entries for quasiprescriptive measures (e.g.
laundry ozone, boilers).

Was supporting data available
to do the calculations (e.g.
square feet)?

Yes

Compared calculations to the
substantiation documents.

Do the database results for
each measure correctly reflect
the algorithms?

Yes
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Scorecard/Program

Activity

Question

Result

Custom Offering (C/I)

Reviewed information for a
sample of 5 custom projects
reviewed by the verification
consultant.

Does the database correctly
capture results from the
verification study report?

Yes

Large Industrial Rate
T1/100

Reviewed information for a
sample of 5 custom projects
reviewed by the verification
consultant.

Does the database correctly
capture results from the
verification study report?

Yes

Reviewed audit tool to ensure
algorithms correctly implemented
for prescriptive measures.

Are the algorithms correctly
applied in the database?

Yes

Reviewed information for all
custom low income projects and
compared to the database.

Does the database correctly
capture all of the low income
results?

Yes

Reviewed data on builder projects
in 2012 and contracts for all
builders.

Were the builders correctly
classified as in the top 10 or
top 50 builders?

Yes

Low Income
Helping Homes
Conserve (Residential)
Free Showerhead
Installation (MultiFamily)
Custom Offering (MultiFamily)
Market Transformation
Optimum Home
Program

Are there signed contracts for
all builders?

Yes

Overall Findings
The following are overall findings.
•

The tracking systems can and do capture program-critical information.

•

Procedures for tracking program participants lead to accurate counts.

•

Values that go into estimating program energy savings and other metrics are
adequately documented in program records.

•

Reported values for participation are appropriate for calculation of LRAM and DSM
incentives.
There were no incorrect counts of measures installed or omission of information needed
to calculate prescriptive savings.
Some custom projects were completed before 2012 but these projects had not been
previously claimed and Union wanted to wait until they had more data on postinstallation in order to increase the accuracy of the savings results.

•
•
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Strengths of Program Tracking Procedures
The Audit Team compared Union’s program tracking procedures to “best practices”
identified in the National Action Plan for Energy Efficiency 14. Union implemented all the
procedures identified:
•

Applications and other forms should be clear and require the minimum information
(equipment and customer) to confirm eligibility and track participation by customer for
measurement and verification (M&V) purposes.

•

Participating customer information. At a minimum, create an unique customer identifier
that can be linked to the utility’s Customer Information System (CIS). Other customer or
site specific information might be valuable.

•

Measure specific information. Record equipment type, equipment size or quantity,
efficiency level and estimated savings.

•

Program tracking information. Track rebates or other program services provided (for
each participant) and key program dates.

•

All program cost information. Include internal staffing and marketing costs, subcontractor
and vendor costs, and program incentives.

The Audit Team also compared Union’s procedures to “best practices” identified in a paper by
Wm Prindle of ICF International 15. Union has implemented all the best practices identified by the
paper for a robust tracking and measurement system.
•

The system collects data regularly from all business units.

•

The data is normalized and base-lined.

•

Data collection and reporting is as granular as possible.

•

The system tracks performance against goals in a regular reporting cycle.

•

Performance data is visible to senior management in a form they can understand and
act upon.

•

Energy performance data is shared internally and externally.

•

The system is linked to a commitment to continuous improvement.

Recommendations for Improvement
Union’s Gas’s tracking system and procedures adhere to best practices. The new Audit Tool
is very helpful in increasing the transparency of calculations and results. The Audit Team
has the following suggestions to improve the Audit Tool.
•

14

Include the spreadsheet data from HOT2000 files for Home Retrofit participants in
the Audit Tool.

National Action Plan for Energy Efficiency, July 2006.

15

Prindle, Wm., From Shop Floor to Top Floor: Best Business Practices in Energy Efficiency,
April 2010.
EnerNOC Utility Solutions 43

Independent Audit of 2012 DSM Program Results

•

Use lookup formulae for repetitive inputted assumptions. This will help protect the
integrity of the data and enable easier, faster verification and editing. If this method
increases the file size to the point that calculations process very slowly, we
recommend splitting in into separate workbooks or files.

•

Include descriptions of how various calculations are done if they are not clear. This
includes calculations for a second showerhead and deep savings for C/I.
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Appendix D - Comments on CPSV Sample Methodology
There were several potential issues with Navigant’s sample estimation and the reporting
thereof. Some of these issues are simply a lack of clarity – the results may be perfectly valid,
but the Audit team was unable to verify the steps that Navigant took, or determine why there are
small differences between our results and theirs. In addition, the way the “Very Small” strata for
both programs were handled was not completely consistent, and the associated calculations
should have accounted for the difference in how these strata were handled, but apparently were
not. However, in all these cases, the magnitude of the differences was so small that the savings
estimates and the realisation rates were not substantively affected. The possible exception is
our last concern, which is unverifiable from the report, but if true, could put the statistical validity
of the estimates into doubt.
The following are issues we identified, discussed in more detail:
Fundamentally, a sample should represent the entire population. The samples used here were
selected to represent only the “Small,” “Medium,” and “Large” strata, and excluded the “Very
Small” stratum in each of the programs. We understand that this was done to make more
efficient use of evaluation resources and budget, which is understandable. However, if the
“Very Small” customers are not evaluated, it may not be appropriate to claim savings from them,
depending on how strictly the evaluation requirements are interpreted. That said, the “Very
Small” stratum represents so small a percentage of the total savings that excluding them would
not change the results substantively. And the proxy that Navigant used to estimate the
realisation rate and the savings was reasonable, given the lack of sample. A more conservative
approach would have been to assume a realisation rate of 1.0 (no change to the reported
savings), instead of the 1.08 and the 1.15, based on the rest of the sample, but again, this
would not have changed the realisation rate to the number of decimal places reported or
changed the verified savings estimate substantively.

•

Recommendation: union should talk to Enbridge Gas Distribution about changing the
sampling methodology. The change would be to assign a realisation rate of 1.0 (no
change to the reported savings) for projects that are not included in the sample frame.

Navigant said that for the C&I sample, like the T1/R100 sample, they initially did not select any
“Very Small” customers. However, during the sampling or analysis, there was one “Small”
sample point reclassified as “Very Small.” It is not clear how this misclassification was
discovered, and more importantly, it is not clear whether the remaining population projects that
were not included in the sample were subject to the same level of scrutiny about which stratum
they were included in. If the remainder of the population was not checked for stratum
assignment, then the shifting of the sample point is inappropriate, and it should have been left in
the “Small” stratum, even though the reported savings turned out to be incorrect. Sampling
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theory tells us that if a sample point was misclassified, then it is likely that at least some of the
population projects were also misclassified. Leaving this sample point in the “Small” stratum
would have been the safer choice. However, the effect of this reclassification is tiny, and the
results would not be substantively affected.
•

Recommendation: Union’s sampling consultant should either not retroactively reclassify
sample points to other strata or if so explain the rationale for this reclassification.

As mentioned above, we were unable to exactly match the relative precision numbers, but our
results were close to Navigant’s results, and consistent in the relationship between strata. It
would have been helpful for Navigant to more clearly define the 90% one-sided confidence
interval. We are fairly certain our interpretation is the same as what Navigant meant, but it is
impossible to verify based on the memo. It also would have been helpful if Navigant included
some detail around their calculations, at a minimum showing the absolute error (the plus/minus
amount in kWh of the 90% confidence interval). Given the rounding of the relative precision
numbers, we can’t verify how those differed from our calculated numbers. Showing more
details of calculations would better allow for audit review and assessment of the effects of
rounding error. If numbers were rounded at intermediate points, Navigant should have specified
that. We are not assuming that they did round, but that might explain the small differences.
•

Recommendation: In future audits, the sampling consultant should provide more details
about their definition of the 90% one-sided confidence interval and more details about
calculations, such as showing the absolute errors.

Navigant uses a separate ratio estimate, which is consistent with the Sampling Methodology
Report done prior to the evaluation. When using a ratio estimate, there are two choices, a
separate ratio estimate and a combined ratio estimate. Both are valid methods, but there are
advantages and disadvantages to each. Navigant references Lahr’s “Sampling: Design and
Analysis” in using the separate ratio estimate. We believe that the combined ratio estimate
would have been a better choice here, as there are two weaknesses to the separate ratio
estimate relative to the combined ratio estimate in this case. First, there is a mathematical bias
in any ratio estimate. However, the bias is introduced with the calculation of the ratio, so the
bias in the separate ratio estimate is potentially larger than the bias in the combined ratio
estimate. In addition, Cochran’s “Sampling Techniques” 16 recommends the combined ratio
estimate when there is “only a small sample in each stratum,” which is the case here. For these
two reasons, we believe the combined ratio estimate would be a better choice.

16

rd

Cochran, Wm. G. Sampling Techniques, 3 Edition, John Wiley & Sons, 1977.
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•

Recommendation: Since both methods can be appropriate, and because the separate
ratio estimate is specified in the Sampling Methodology Report, we recommend
acceptance of the results as calculated by Navigant.

When looking at the average reported savings across the strata, we were surprised to see that
all seven of the stratum samples have a higher average reported savings than the true
population average in the stratum from which they were selected. While this is not impossible
as a random outcome, we are concerned that smaller sites within strata may have been omitted
from the sample selection process in an effort to make the on-site work appear more costeffective. While Navigant did this with the “Very Small” stratum, and reported that they did this,
it would be inappropriate to sample within each stratum non-randomly. If some of the cases
within a stratum are systematically excluded from being selected, then the results are biased
and the confidence intervals are not valid. For instance, if smaller projects tend to have lower
(or higher) realisation rates, then biasing the selection would result in incorrectly lower (or
higher) overall estimates of realisation rates. However, there is no evidence that Navigant
biased the selection in this way – there is only the unlikely result that all the stratum sample
averages are greater than the stratum population averages.
•

Recommendation: Union should review this issue with its sampling consultant to ensure
that the sample within each stratum is truly randomly selected with equal probability of
selection and without bias.

None of these except the last would substantively affect the results of the analysis. We have no
way of determining the randomness of the sample, so we can’t say whether anything
inappropriate was done.
•

Recommendation: Because of the magnitude of the differences and based on
Navigant’s description of their sampling as random, we recommend acceptance of
Navigant’s sample expansion to the population

There may be some concern or confusion because so many of the sample points have
realisation rates less than one, but the overall realisation rate is greater than one, particularly
with the C&I sample. It is important to remember that this is a stratified sample, with some of
the strata sampled at a higher frequency than others. The population verified savings are
estimated for each stratum, and then stratum results are summed to get total population results.
So for the C&I projects, while 16 of the 29 projects in the sample, more than half, have a
realisation rate less than one, most of those are in the sample for the “Large” group, which has
a much higher sampling frequency and only 20 of the 467 total projects. The result is that the
realisation rate for the “Large” group is less than one, but when the results are all combined, the
higher realisation rates for the other strata push the overall realisation rate to above one.
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This may be clearer if you look at the magnitude of the difference between the reported savings
and the estimated population verified savings for each stratum, as shown in Figures 11 and 12
in the Navigant report. For the C&I sample, the large stratum verified savings are about 48
million lower, but the medium is 43 million higher, the small about 17 million higher, and the very
small about half a million higher. The net effect, when summed, is that the total verified savings
is about 12.5 million higher, resulting in an over realisation rate greater than 1.0.
Union Gas applied the sample realisation rates for water and electricity to the population to
calculate population savings. Although this is not the appropriate approach to assessing
population savings based on a sample, since these results are not used in financial calculations,
there is no impact on LRAM or performance incentives.
•

Recommendation: Include a note in the report that these estimates are based on
sample realization rates.
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Appendix E - Audit Recommendations for CPSV Sample Projects (C&I) 17
Project
Identification
No.

Population
Stratum

Reported
Annual Gas
Savings (m3 )

Reported
Reported
Measure Life Cumulative Gas
(yrs)
Savings (m3 )

Verified
Annual Gas
Savings (m3 )

Verified
Verified
Measure Life Cumulative Gas
(yrs)
Savings (m3 )

Audited
Annual Gas

Project
Realization
Rate

Savings (m3 )

Audited
Audited
Measure Life Cumulative Gas
(yrs)
Savings (m3 )

Audited
Project
Realization
Rate

Audit Recommendations

2012-COM-0020

Medium

415,905

20

3,826,326

350,685

20

3,226,301

0.84

350,685

20

3,226,301

0.84

Accept the verification findings.

2012-COM-0057

Small

51,040

15

352,176

13,497

15

93,132

0.26

13,497

15

93,132

0.26

Accept the verification findings.

2012-COM-0069

Small

43,431

15

299,674

43,045

15

297,012

0.99

43,045

15

297,012

0.99

Accept the verification findings.

2012-COM-0092

Medium

255,454

20

2,350,177

381,623

20

3,510,932

1.49

381,623

20

3,510,932

1.49

Accept the verification findings.

2012-COM-0102

Large

1,058,190

20

9,735,348

896,997

20

8,252,372

0.85

896,997

20

8,252,372

0.85

Accept the verification findings.

2012-IND-0049

Medium

581,045

20

5,345,614

694,171

20

6,386,375

1.19

694,171

20

6,386,375

1.19

Accept the verification findings.

2012-IND-0079

Medium

318,377

20

2,929,068

377,436

20

3,472,408

1.19

377,436

20

3,472,408

1.19

Accept the verification findings.

2012-IND-0088

Very Small

50,240

4

92,442

43,577

5

100,227

1.08

43,577

5

100,227

1.08

Accept the verification findings.

2012-IND-0107

Medium

450,156

20

4,141,435

586,487

20

5,395,676

1.3

586,487

20

5,395,676

1.08

Accept the verification findings.

2012-IND-0127

Small

111,700

20

1,027,640

115,793

20

1,065,294

1.04

115,793

20

1,065,294

1.04

Accept the verification findings.

2012-IND-0130

Small

224,110

15

1,546,359

234,322

15

1,616,819

1.05

234,322

15

1,616,819

1.05

Accept the verification findings.

2012-IND-0155

Small

428,837

7

1,380,855

467,718

7

1,506,051

1.09

467,718

7

1,506,051

1.09

Accept the verification findings.

2012-IND-0156

Medium

1,920,653

5

4,417,502

2,010,051

10

9,246,237

2.09

2,010,051

10

9,246,237

2.09

Accept the verification findings.

2012-IND-0160

Large

691,732

20

6,363,934

699,078

20

6,431,514

1.01

699,078

20

6,431,514

1.01

Accept the verification findings.

2012-IND-0168

Medium

366,741

20

3,374,017

520,680

12

2,874,152

0.85

520,680

15

3,592,691

1.06

Change EUL to 15 years.

2012-IND-0171

Large

1,667,381

20

15,339,905

1,649,101

12

9,103,036

0.59

1,649,101

15

11,378,794

0.74

Change EUL to 15 years.

2012-IND-0176

Large

1,597,771

20

14,699,493

1,351,320

25

15,540,177

1.06

1,585,343

25

18,231,445

1.24

Correct the baseline value.

2012-IND-0187

Large

1,129,396

30

15,585,665

868,643

25

9,989,396

0.64

868,643

25

9,989,396

0.64

Accept the verification findings.

2012-IND-0188

Large

1,115,675

14

7,184,947

1,254,586

7

4,039,766

0.56

1,254,586

7

4,039,766

0.56

Accept the verification findings.

2012-IND-0213

Small

166,374

20

1,530,641

239,635

20

2,204,644

1.44

239,635

20

2,204,644

1.44

Accept the verification findings.

2012-IND-0216

Large

1,200,528

20

11,044,858

1,301,912

12

7,186,553

0.65

1,301,912

10

5,988,795

0.54

Change EUL to 10 years.

2012-IND-0220

Small

275,117

7

885,877

268,112

7

863,320

0.97

268,112

7

863,320

0.97

Accept the verification findings.

2012-IND-0225

Medium

296,704

20

2,729,677

222,316

20

2,045,310

0.75

222,316

20

2,045,310

0.75

Accept the verification findings.
Accept the verification findings.

2012-IND-0230

Large

2,018,082

20

18,566,354

1,824,140

20

16,782,085

0.9

1,824,140

20

16,782,085

0.9

2012-IND-0251

Large

712,243

20

6,552,636

249,505

20

2,295,448

0.35

392,080

15

2,705,352

0.41

Change annual savings and change EUL to 15 ye

2012-IND-0351

Medium

383,978

20

3,532,598

339,819

20

3,126,333

0.88

339,819

20

3,126,333

0.88

Accept the verification findings.

2012-IND-0477

Large

1,811,219

20

16,663,215

1,534,337

20

14,115,898

0.85

1,534,337

20

14,115,898

0.85

Accept the verification findings.

2012-IND-0524

Large

1,034,849

20

9,520,611

1,030,323

20

9,478,973

1

1,030,323

20

9,478,973

1

Accept the verification findings.

2012-IND-0532

Large

5,242,292

10

24,114,543

4,805,708

10

22,106,255

0.92

2,100,000

10

9,660,000

0.40

17

Change annual savings based on audit findings.

Cumulative savings = annual savings * measure life * (1-free rider rate). Free rider rate = 0.54.
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Appendix F - Audit Recommendations for CPSV Sample Projects (Low Income) 18

Savings (m3 )

Reported
Measure
Life (yrs)

(m )

Audited
Project
Realization
Rate

2012-COM-0033

887

20

16,853

899

20

17,081

1.014

899

20

17,081

1.014

Accept verification findings

2012-COM-0034

23,277

22

486,489

23,884

25

567,245

1.166

23,884

25

567,245

1.166

Accept verification findings

2012-COM-0103

12,871

20

244,549

11,100

22

231,990

0.949

11,100

22

231,990

0.949

Accept verification findings

2012-COM-0116

7,655

22

159,990

12,164

22

254,228

1.589

12,164

22

254,228

1.589

Accept verification findings

2012-COM-0120

17,075

20

324,425

14,150

20

268,850

0.829

14,150

20

268,850

0.829

Accept verification findings

2012-COM-0157

9,052

15

128,991

7,388

15

105,279

0.816

7,388

15

105,279

0.816

Accept verification findings

2012-COM-0159

4,865

20

92,435

4,865

20

92,435

1.000

4,865

20

92,435

1.000

Accept verification findings

2012-COM-0274

13,754

20

261,326

13,119

22

274,187

1.049

13,119

22

274,187

1.049

Accept verification findings

2012-COM-0277

5,608

20

106,552

4,154

22

86,819

0.815

4,154

22

86,819

0.815

Accept verification findings

2012-COM-0278

39,703

15

565,768

36,434

15

519,185

0.918

36,434

15

519,185

0.918

Accept verification findings

2012-COM-0286

2,729

20

51,851

2,729

20

51,851

1.000

2,729

20

51,851

1.000

Accept verification findings

2012-COM-0287

2,167

20

41,173

1,300

20

24,700

0.600

1,300

20

24,700

0.600

Accept verification findings

Project
Identification No.

18

Reported
Annual Gas

Reported
Cumulative
Gas Savings
3

(m )

Verified
Annual Gas
Savings (m3 )

Verified
Measure
Life (yrs)

Verified
Cumulative
Gas Savings
3

(m )

Project
Realization
Rate

Audited
Annual Gas
Savings (m3 )

Audited
Measure
Life (yrs)

Cumulative savings = annual savings * measure life * (1-free rider rate). Free rider rate = 0.05.
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Appendix G – Audit Recommendations for CPSV Sample Projects (Large Industrial) 19
Project
Identification
No.

Population
Stratum

Reported
Cumulative Gas

Savings (m3 )

Reported
Measure
Life (yrs)

Reported
Annual Gas

Savings (m3 )

Verified Annual
3

Gas Savings (m )

Verified
Measure
Life (yrs)

Verified
Cumulative Gas
Savings (m3 )

Verified Project Audited Annual
Realization Rate Gas Savings (m3 )

Audited
Measure
Life (yrs)

Audited
Audited Project
Cumulative Gas
Realization Rate
Savings (m3 )

Audit Recommendation

2012-IND-0024

Medium

5,902,120

7

19,004,826

5,822,000

7

18,746,840

0.99

5,822,000

7

18,746,840

0.99

Accept verification findings.

2012-IND-0027

Medium

2,818,056

7

9,074,140

2,703,000

7

8,703,660

0.96

2,703,000

7

8,703,660

0.96

Accept verification findings.

2012-IND-0030

Large

9,655,436

20

88,830,011

10,465,000

30

144,417,000

1.63

10,465,000

30

144,417,000

1.63

Accept verification findings.

2012-IND-0057

Medium

5,473,070

2

5,035,224

5,474,000

2

5,036,080

0.83

2,737,000

2

2,518,040

0.50

Reduce annual savings by 50%.

2012-IND-0068

Small

1,039,637

7

3,347,631

1,040,000

7

3,348,800

1.00

1,040,000

7

3,348,800

1.00

Accept verification findings.

2012-IND-0151

Small

2,414,818

2

2,221,633

4,592,500

2

4,225,100

1.9

2,296,250

2

2,112,550

0.95

Reduce annual savings by 50%.

2012-IND-0152

Medium

2,321,976

4

4,272,436

2,154,500

4

3,964,280

0.93

2,154,500

4

3,964,280

0.93

Accept verification findings.

2012-IND-0153

Small

1,705,572

4

3,138,252

1,706,000

4

3,139,040

1.00

853,000

4

1,569,520

0.50

Reduce annual savings by 50%.

2012-IND-0157

Small

408,208

20

3,755,514

593,500

20

5,460,200

1.45

593,500

20

5,460,200

1.45

Accept verification findings.

2012-IND-0241

Medium

1,240,811

20

11,415,461

1,271,000

30

17,539,800

1.54

1,271,000

30

17,539,800

1.54

Accept verification findings.

2012-IND-0282

Large

3,347,642

20

30,798,306

4,208,000

20

38,713,600

1.26

4,208,000

20

38,713,600

1.26

Accept verification findings.

2012-IND-0290

Large

6,956,258

30

95,996,360

6,017,000

30

83,034,600

0.86

6,017,000

30

83,034,600

0.86

Accept verification findings.

2012-IND-0430

Large

3,631,134

20

33,406,433

3,508,000

20

32,273,600

0.97

3,508,000

20

32,273,600

0.97

Accept verification findings.

2012-IND-0431

Medium

1,600,756

20

14,726,955

1,601,000

20

14,729,200

1.00

1,601,000

20

14,729,200

1.00

Accept verification findings.

2012-IND-0443

Large

4,593,133

20

42,256,824

4,593,000

20

42,255,600

1.00

4,593,000

20

42,255,600

1.00

Accept verification findings.

2012-IND-0486

Large

10,055,761

20

92,513,001

12,280,000

20

112,976,000

1.22

12,280,000

20

112,976,000

1.22

Accept verification findings.

2012-IND-0543

Large

3,068,457

20

28,229,804

3,401,000

20

31,289,200

1.11

3,401,000

20

31,289,200

1.11

Accept verification findings.

19

Cumulative savings are calculated as annual savings * measure life * (1 – free rider rate). Free rider rate = 0.54.
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Craig Williamson
Craig Williamson
Senior Manager – Program Evaluation &
Load Analysis
EnerNOC Utility Solutions
500 Ignacio Valley Road
Suite 450r
Walnut Creek, California, 94596
Tel:
Fax:
Cell:

925-482-2000

925-284-3147

720-233-1500

cwilliamson@enernoc.com
Professional History
• Senior Manager – Program Evaluation
& Load Analysis, EnerNOC, Utility
Solutions Consulting
• Senior Associate I Global Energy
Partners, LLC, Walnut Creek, California
• Practice Director, Energy Consumer &
End Use Research, Energy Insights,
Framingham, Massachusetts
• Program Director/Research Director,
Energy End Use Research, Energy
Insights, Framingham, Massachusetts
• Honorarium Instructor, University of
Colorado at Denver and Denver
University, Denver, Colorado
• Unit Manager, Load Research &
Evaluation, New Century
Energies/Public Service Company of
Colorado, Denver, Colorado
Education
M.A., Applied Math (Statistics), University
of Colorado, Boulder, Colorado
B.A., Mathematics and Theatre, University
of Colorado, Boulder, Colorado
Professional Associations
• Association of Energy Services
Professionals
• Western Load Research Association

Craig Williamson is the Senior Manager of Program Evaluation and
Load Analysis at EnerNOC Utility Services. He manages consulting
activities related to load research, load forecasting, and both EE
and DR program evaluation, and created and leads EnerNOC’s
Load Analysis Membership Service (LAMS). He formerly headed
the Energy Consumer and End Use Research area at Energy
Insights (and EPRI Solutions and Primen before that). He has
served as co-chair of the Western Load Research Association
three times and teaches sample design and data analysis for the
AEIC Load Research Fundamentals Course. He now has more than
a quarter century of experience in the electricity and natural gas
industry.

Key Project Experience
• PG&E SmartMeter Program Evaluation, 2011-2013. Mr.
Williamson directed this impact evaluation of PG&E’s Energy Alert
and Web Presentment programs.
• Oklahoma Gas & Electric EE Evaluation, 2010-2012. OG&E
contracted with Global (now EnerNOC Utility Solutions) to
complete their EE Evaluation for 9 programs across three program
years.
• Connecticut Energy Efficiency Board evaluation of Energy
Conscious Blueprint, 2010-2011. Mr. Williamson led impact
analysis, including sample design, data collection, and data
analysis.
• Xcel Energy Smart Grid City Pricing and In-Home Smart
Device Pilot Impact Evaluation, 2010-2013. Global is analyzing
participant and control group customer energy use and survey
data to estimate the impact on energy use and load shapes for
these two pilot programs for the 2010-2013.
• OG&E Smart Grid Project, 2009-2013. Mr. Williamson
designed the randomized statistical experiment for the first two
years of this pilot, then coordinated the estimation of load
impacts across eight rate/technology combination. Based on
these results, OG&E is rolling out the program to all customers,
and EnerNOC is evaluating the full roll-out as well.
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Other Recent Projects
•

JEA Load Research Sample Design, 2009-2010. Mr. Williamson worked with JEA in Jacksonville,
FL to design new samples for residential and commercial rate classes, including analysis of
billing data, stratification, and estimation of required sample sizes.

•

PNM Load Research Workshop, 2009. Mr. Williamson, in collaboration with PNM, prepared the
day long load research workshop for all parties, presented the information and facilitated
discussion at the workshop itself, and attended several subsequent workshops.

•

PNM load shape development for TNMP rate case, 2010-2011. Mr. Williamson developed class
load shapes, coincident and non-coincident demands, load factors, and coincidence factors for
non-IDR classes for the subsidiary and provided testimony support and interrogatory responses.

•

OG&E Pay-as-You-Go program evaluation, 2011-2012. EnerNOC set up the participant and
control groups for this prepaid electricity pilot, and is evaluating the load impacts and impacts
on payments and bad debt for OG&E.

Publications and Presentations
How to Hit Several Targets at Once – Impact Evaluation Sample Design for Multiple Variables (Electric
and Gas), Williamson, Craig, and Kasman, Robert (PG&E), published and presented at the 2012 ACEEE
Summer Study, and presented at the 2012 AESP Implementation and Evaluation conference
(bin) Size Matters - The effect of empty bins in Delanius-Hodges minimum variance stratification,
Williamson, Craig, presented at WLRA Spring 2012 conference
Efficient Sample Design with Multiple Measures per Site, Williamson, Craig, presented at WLRA Fall 2010
conference
Demand Response – It’s a Resource, So Treat It Like One! Williamson, Craig, and Marrin, Kelly, Dec
2009
DSM Needs and Gets a Makeover, Williamson, Craig, Ryan, Barb, and Marrin, Kelly, April 2009
Peak Time Rebate's Dirty Little Secret, Williamson, Craig, and Marrin, Kelly, Mar 2009
Energy Efficiency Provisions in the American Recovery and Reinvestment Act of 2009, Williamson, Craig,
Ryan, Barb, and Marrin, Kelly, Feb 2009
To Call or Not To Call? When to Call DR Event Days, Williamson, Craig, and Marrin, Kelly, June 2008
Residential Energy Market Profiles Update, Williamson, Craig, and Kester, Bridget, June 2008
Who Has What? Predictive Modeling Using Customer Billing Data, Williamson, Craig, and McNulty,
Shawn, August 2007
Energy Efficiency and Demand Response: Separate Efforts or Two Ends of a Continuum?, Rohmund,
Ingrid, Williamson, Craig, and Borstein, Jan, April 2007
Managing AMI Data, Kester, Bridget, and Williamson, Craig, January 2007
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Patrice Ignelzi
Patrice Ignelzi
Senior Manager – Program Evaluation &
Load Analysis
EnerNOC Utility Solutions
500 Ignacio Valley Road
Suite 450r
Walnut Creek, California, 94596
Tel:
Fax:
Cell:

925-482-2000

925-284-3147

510-526-3123

pignelzi@enernoc.com
Professional History
• Senior Manager – Program Evaluation
& Load Analysis, EnerNOC, Utility
Solutions Consulting
• Director – Program Design and
Evaluation, Global Energy Partners,
Walnut Creek, California

•

Principal Associate/Senior Advisor,
Global Energy Partners, Walnut Creek,
California
• President, Pacific Consulting Services,
Berkeley, California
•

•

Cambridge
Systematics, Inc., Cambridge,
Massachusetts

Patrice Ignelzi, is Senior Consultant in the Program Evaluation and
Load Analysis practice at EnerNOC Utility Solutions. She directs
projects that incorporate impact, process, and/or market
evaluation of energy efficiency programs. She conducted some of
the first impact evaluations in the industry and has trained utility
staff and evaluation practitioners in methods appropriate for
estimating impacts. Outside of debating the finer points of
program evaluation, she enjoys traveling (mostly to Italy, it
seems).

Key Project Experience
•

For Columbia Gas under subcontract to Johnson Consulting,
directing impact evaluation of the Home Savings program,
which promotes building envelope and HVAC improvements.
The evaluation employs statistical bill analysis methodology to
estimate savings achieved by 2010-2012 participants (ongoing
2012)

•

For California Energy Commission under subcontract to KEMA,
directed evaluation of ARRA-funded Energy Smart Jobs, a
program that promoted refrigeration and lighting improvements
in convenience and grocery stores.

•

For Oklahoma Gas & Electric, serving as technical advisor for
evaluation of OG&E’s 2010-2012 portfolio of energy efficiency
programs in Arkansas.

•

For Oklahoma Gas & Electric, developed strategy for and
overseeing evaluation of OG&E’s 2010-2012 portfolio of energy
efficiency programs in Oklahoma. These programs offer
incentives, services, and education to customers and trade
allies who serve them, in all sectors. (2010-present)

•

For the Connecticut Energy Efficiency Board, directed a
comprehensive process and impact evaluation of the Energy
Conscious Blueprint program aimed at capturing opportunities
in new construction and planned equipment replacement
projects in commercial and industrial facilities.

Associate,

Data
Resources, Inc., Lexington,
Massachusetts

Economist,

Education
M.S., University of California, Berkeley,
College of Civil Engineering, 1982
University of Arizona, graduate studies,
1977
B.A., University of Arizona, 1976
Professional Associations
• Association of Energy Services
Professionals

Independent Audit of 2012 DSM Program Results

Other Relevant Projects
•

For the City of Alameda, led evaluation of the city’s CFL promotional activities, including
understanding residents’ awareness of and participation in the events and incentives, and
estimation of the energy savings achieved by customers who installed CFLs. (2010)

•

For PECO, helped design a portfolio of residential and nonresidential energy efficiency programs
to meet aggressive energy consumption and peak load reduction goals the company faces—
almost 400 million kWh and 355 MW by 2011. Programs range from lighting promotion and lowincome in-home assistance to renewables and traffic signal improvements. (2009)

•

For California utilities, directed Global’s work in the evaluation of the California Alternative Rate
for Energy (CARE) program by designing and fielding a survey to assess understanding and
satisfaction of community-based and low-income assistance organizations that participated in the
program, and developing results that included identification of opportunities to improve the
program. (2003)

•

For the California Measurement Advisory Council (CALMAC), directed an assessment of the
effects of energy efficiency programs administered by California utilities, municipalities, and state
and local entities in 2001. (2002-2003)

Also at Global, Ms. Ignelzi directed projects related to energy efficiency products and programs, including
identification of emerging technologies and development of programs to promote energy efficiency.
Examples of these include:
•

For Southern California Edison, designed and participated in the implementation of the Ag
Efficiency Plus program that reduced annual electricity use among food producers and processors
by 30 million kWh and reduced peak load by 5 MW. (2005-2008)

•

For Bonneville Power Administration, directed two studies to determine the peak load reduction
potential of energy efficiency and demand response initiatives suitable for the Olympic Peninsula
and the rapidly growing Southern Oregon Coast. (2004-2005)

•

For the Tennessee Valley Authority, directed a study to design appropriate and effective market
transformation commercial lighting and residential appliance programs. (2003)

•

For Wisconsin Public Service, directed a study that identified best program practices and lighting
technologies for small business customers and identified the most promising emerging energy
efficiency technologies to help residential, commercial, and industrial customer use electricity
more effectively. (2002)

Publications and Presentations
“Are Free-Riders Actually a Good Thing? Revisiting What Free-Riders Are Actually Telling Us,” Author
and presenter at International Energy Program Evaluation Conference (IEPEC), Rome, June 2012.
“Free-ridership in Energy Efficiency Programs: Where Are We Now?” Panelist for AESP Brown-Bag
teleconference, June 7, 2012.
“Doing More With Less—Getting What’s Needed Most From Evaluations,” Co-author for at
International Energy Program Evaluation Conference (IEPEC), Boston, June 2011.
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Gaynoll Cook
Gaynoll Cook
Project Manager – Program Evaluation
EnerNOC Utility Solutions
500 Ignacio Valley Road
Suite 450r
Walnut Creek, California, 94596
Tel:
Fax:
Cell:

416.604.9393
925-284-3147
416-795-4543

Gaynoll Cook is a Project Manager with the Consulting Group of
EnerNOC Utility Solutions which is based in Walnut Creek
California. Gaynoll has over 30 years’ experience in the energy
industry including over 20 years with Ontario Hydro and Ontario
Power Generation. She has been a consultant for seven years
involved in activities such as managing and conducting program
evaluations for both gas and electricity, assessing savings
estimates, conducting market research, and designing samples.

gcook@enernoc.com

Key Project Experience

Professional History
• Project Manager – Program Evaluation,
EnerNOC Utility Solutions
• Managing Consultant, Navigant
Consulting, Inc.
• Senior Consultant, Summit Blue
Consulting
• Senior Analyst, Ontario Hydro

The following projects are most relevant to managing the
audit of Union’s DSM Evaluation Report.
 Union Gas - Managed the annual audit of Union Gas’s DSM
Evaluation Report for 2005 and 2006

Education
• Master of Science (Biostatistics),
Faculty of Medicine, University of
Toronto
• Bachelor of Arts (First Class Honours),
Carleton University, Ottawa,, Ontario

 M issouri Gas Energy - Billing Analysis of Water Heating
Program.

Professional Associations
• Association of Energy Services
Professionals

 Oklahom a Gas and Electric – Evaluate DSM portfolios for
Oklahoma (2010-2012) and Arkansas (2011-2013).
 Colum bia Gas of Virginia - Impact Evaluation of 2010-2012
DSM Programs.

 Union Gas/ Enbridge Gas - Determine Savings for Selected
Residential Measures.
 Union Gas/ Enbridge Gas - Attribution Research for Selected
Residential Measures.
 Union Gas/ Enbridge Gas - Attribution Research for Custom
Projects with C&I Customers.
 Union Gas - Audit Annual Evaluation Report (2005 & 2006).
 Union Gas/ Enbridge Gas - Sample Design to Verify Savings for
Large C&I Projects.
 Union Gas - Assessed the Precision of Realization Rates for
Custom C&I Projects.

Independent Audit of 2012 DSM Program Results

Other Relevant Projects
» Source Gas - Evaluate DSM portfolio delivered by four natural gas utilities in Colorado.
» P ECO – Evaluated Low Income Energy Efficiency Program.
» AEP Ohio - Evaluate Low I ncom e Energy Efficiency P rogram .
» Ontario P ow er Authority - Evaluate the Cross-Cutting Commercial and Institutional Retrofit
Incentive Programs.
» BC Hydro - Review Power Smart DSM Plan for integrated resource planning process.
» Northw est Energy Efficiency Alliance - Long-term follow-up studies of market transformation
programs.
» EmPower MD - Assessed the Precision of Program Realization Rates
»

NW Natural Gas – Benchmark study of gas utilities providing DSM programs in Washington.

» BC Hydro - Regulatory Process Review. Helped BC Hydro develop an approach to providing
appropriate information to regulators on DSM program plans and results,
» Natural R esources Canada Office of Energy Efficiency – Determine attribution of savings from
multiple fuels using discrete choice and enhanced self-report methods.

Publications and Presentations
Advantages of a Team Approach to Evaluation and Implementation, presented at the Association of
Energy Services Professionals (AESP) conference in Long Beach, CA, October 16, 2012.

Beyond HERS: Measuring Savings for Homes Built to Exceed Energy Star Standards, presented at the
AESP summer conference in Toronto, Ontario, July 31, 2012.
“Attribution Methodology Wars: Self-Report Methods Versus Statistical Number Crunching—Which
Should Win?” G. Cook, Summit Blue Canada, presented at the ACEEE Summer Conference on
Buildings, August 22, 2008.
“Evaluating Annual Gas Savings from Custom Projects: A Balancing Act,” presented at the 18th
National Energy Services Conference in Clearwater Florida in January 30 2008.
“Quick-Hit Dr Programs: A Case Study of California’s 20 -20 Program.” D. Violette & G. Cook, Summit
Blue Canada, October 3, 2005.
“DSM in North America: 2005 Results.” Presented at the ENERCom 2007 Conference at the Royal
York Fairmont Hotel in Toronto, Ontario, March 6, 2007.
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Barb Ryan
Barb Ryan
Project Manager – Program Evaluation
EnerNOC Utility Solutions
501 Glacier Trail
Mount Horeb, WI 53572
Tel: 608.556-2470
bryan@enernoc.com
Professional History
• Project Manager – Program Evaluation,
EnerNOC Utility Solutions
• Research Manager -.Energy Insights
• Senior Consultant, Hagler Bailly
Consulting
Education
• Bachelor of Science), University of
Wisconsin La Crosse, WI
Professional Associations
• Association of Energy Services
Professionals

Barb Ryan is a Project Manager at EnerNOC Utility Solutions. She
has almost 20 years of experience working in the energy industry.
Barb has established expertise in energy program design and
evaluation, customer segmentation, market assessment, and
market research related to customer decision making processes.

Key Project Experience
The following projects are most relevant to managing the audit of
Union’s Annual DSM Evaluation Report.
 Oklahom a Gas and Electric – Evaluate C&I Standard Offer
Program for Oklahoma (2010-2012), designed participant survey
for the C&I lighting program and conduct process evaluation for
the Arkansas portfolio (2011-2013).
 State of California – Evaluate market transformation effects of
the Energy Smart Jobs Program.
 City of Alam eda – Evaluate the impacts of the residential CFL
program.
 Connecticut Energy Efficiency B oard – Evaluation of the
Energy Conscious Blueprint Program.
 I daho P ow er Com pany – Review processes for the residential
program portfolio.
 Los Angeles Departm ent of W ater and P ow er – Review
processes for three programs facing staffing issues.
 City of Burbank – Identify opportunities for the city to use smart
grid capabilities to enhance their energy efficiency program
portfolio.

Independent Audit of 2012 DSM Program Results

Other Relevant Projects
» Energy Trust of Oregon – Directed a benchmarking project that compared the metrics of ETO’s
energy efficiency programs to those in other states
» EP RI - Evaluated the market for horizontal axis washing machines.
» Energy Center of W isconsin - Evaluated how effectively the Wisconsin KEEP Program approach
ultimately affects learning, attitudes, and behavior among students and their families.
» M ichigan P ublic Service Com m ission - Conducted a study to determine the efficiency of forced air
furnaces and boilers sold in Michigan compared to Wisconsin.

Publications and Presentations
Advantages of a Team Approach to Evaluation and Implementation, presented at the Association of
Energy Services Professionals (AESP) conference in Long Beach, CA, October 16, 2012.
Doing More with Less—Getting What’s Needed Most From Evaluations, presented at the IEPEC
summer conference in Boston, MA, 2011.

Project Porchlight: A Sophisticated, Grassroots Approach to Energy Savings, Ryan, Barb. March 2009,
prepared for the Energy Insights Customer Strategies Research Service.
Small Business Customers Respond to Time-Based Rates, Ryan, Barb co-authored with Williamson,
Craig and Marrin, Kelly. January 2009, prepared for the Energy Insights Customer Strategies
Research Service.
Beyond the Bill: In-Home Displays Deliver Energy Savings, Ryan, Barb co-authored with Marrin, Kelly.
December 2008, prepared for the Energy Insights Customer Strategies Research Service.
Lessons Learned in Low-Income Energy Efficiency Programs, Ryan, Barb. September 2008, prepared
for the Energy Insights Customer Strategies Research Service.
Savings Inside the White Room. Virtualization Slashes Data Center's Energy Use, Ryan, Barb, June
2008, prepared for the Energy Insights Customer Strategies Research Service.
Residential Energy Efficient Programs, Are Consumer Rebates Necessary? Ryan, Barb co-authored
with Rohmund, Ingrid. December 2006, prepared for the Energy Insights Customer Strategies
Research Service.
Lessons Learned in Small Business Energy Efficiency Programs, Ryan, Barb co-authored with George,
Karen. June 2005, prepared for the Energy Insights Customer Strategies Research Service.
Business Customers Need Solutions to Their Energy Problems: Can Energy Providers Devise
Strategies That Work? Ryan, Barb, December 2001, prepared for the Energy Insights Customer
Strategies Research Service.
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Kelly E. Parmenter, Ph.D.
Kelly E. Parmenter, Ph.D.
Principal Project Manager – Program
Evaluation & Load Analysis
EnerNOC Utility Solutions
1341 Willow Street
Santa Ynez, CA 93460
USA
Tel:
805.693.9292
Cell:
805.245.0550
kparmenter@enernoc.com
Professional History
• Senior Project Manager – Program
Evaluation & Load Analysis, Utility
Solutions Consulting, EnerNOC
• Manager – Consulting Engineering
Support, Utility Solutions Consulting,
EnerNOC
• Senior Associate – Technology
Applications, Global Energy Partners
• Research Associate – Energy Services,
DMJM (AECOM)
• Research Engineer – Departments of
Mechanical Engineering and Materials,
University of California, Santa Barbara
(UCSB)
Education
• Doctorate (Thermal Sciences,
Mechanical Engineering), UCSB
• Master of Science (Mechanical
Engineering), UCSB
• Bachelor of Science (Mechanical
Engineering), UCSB
Qualifications
• Over eighteen years’ experience in the
energy sector
• Twelve years’ experience in the
academic sector
• Over 25 peer-reviewed technical papers
and more than 50 energy-related
reports
• Areas of expertise:
• Project and team management
• Research and reporting
• Energy analysis
• End-use energy efficiency
• Emerging technology applications
• Technical writing

Dr. Parmenter recently joined EnerNOC’s Program Evaluation and
Load Analysis practice area as a Senior Project Manager. Prior to
joining the Program Evaluation and Load Analysis team, she worked
closely with the team over the course of three years. Specifically, in
her previous role as Manager of Consulting Engineering Support,
she and her team of nine engineers provided engineering expertise
to impact analysis work on several program evaluation projects. In
addition, she was the Project Manager for a large impact and
process evaluation project carried out in 2010/2011.
In June 2012, her Consulting Engineering Support team was
selected as a Vendor of Record by Ontario Power Authority to
provide Technical and CDM Program Support Services.

Key Project Experience
Recent program evaluation projects include the following:
 Oklahom a Gas & Electric: Oklahom a, 2010-present;
Arkansas, 2012-present – Dr. Parmenter is currently
supervising engineering analysis tasks for the evaluation of the
utility’s DSM portfolios in Oklahoma and Arkansas.
 California Energy Com m ission (subcontract to K EM A),
2011-2012 – Dr. Parmenter supervised the engineering team
conducting on-site M&V for a sample of 75 projects associated
with a refrigeration, lighting and controls program aimed at
customers across the state of California.
 Connecticut Energy Efficiency B oard, 2 01 0 -2 01 1 – Dr.
Parmenter was project manager for the impact and process
evaluation of a commercial and industrial (C&I) energy
efficiency program, coordinating all aspects of the work along
with the project director.
Her responsibilities included overseeing a subcontractor in the
data monitoring of hundreds of energy efficiency projects at a
sample of 100 C&I facilities statewide; managing the building
simulation and spreadsheet energy analysis process to
determine the realized energy savings impacts for the program;
coordinating with other team members in the process
evaluation tasks; and preparing interim deliverables and the
final report.

Independent Audit of 2012 DSM Program Results

Other Relevant Work Experience
For the last two years, Dr. Parmenter led EnerNOC’s Consulting Engineering Support service area. She
and her group carried out facility energy and water/wastewater assessments as well as provided
engineering expertise to assessment and demonstration of emerging energy technologies and solutions,
utility program planning, utility program implementation, measure characterization and review, retrocommissioning, EM&V, and Strategic Energy Management. Dr. Parmenter provided project direction for
the work executed by her team and was responsible for oversight of two energy technology application
membership programs for utilities. For the decade between 2000 and 2010, Dr. Parmenter conducted
research, provided engineering support, and managed projects for Global Energy Partners’ Technology
Applications (Tech Aps) group. Her work included numerous technology and market assessments of
advanced technologies for residential, commercial, and industrial applications for EPRI and a wide variety
of utility clients. She is experienced working with utilities, research organizations, public agencies, and
directly with commercial and industrial facilities. Examples of recent projects include the following:
» Electric P ow er R esearch I nstitute – Research report on electricity use and management in the
water supply and wastewater industries (Sep 2012-present)
» California Energy Com m ission (CEC) – Demonstration of ozone technology to treat process
water in a fresh cut vegetable facility (2011-present)
» P acific Gas and Electric (P G& E) – Third-party engineering review of energy efficiency project
analyses (on-going since 2011)
» Energy Trust of Oregon – Allied Technical Assistance Contractor providing comprehensive system
assessments for industrial customers (on-going since 2011)
» Snohom ish P UD – Engineering review of energy efficiency project analyses, includes verifying the
appropriateness and accuracy of calculation methodologies and results (on-going since 2011)
» Southern California Edison – Technical service provider for ammonia refrigeration RCx pilot
project (on-going since 2011)
» Com m onw ealth Edison – Technical Assistance Provider for several of ComEd’s Smart Ideas for
Your Business programs (on-going since 2011)

Publications and Presentations
She has published over 25 peer-reviewed technical papers and more than 50 reports, including:
“Demand-Side Management,” Gellings, C.W., and K.E. Parmenter, in Handbook of Energy Efficiency
and Renewable Energy, edited by F. Kreith and D.Y. Goswami, CRC Press, New York, NY: 2007.
“Electrical Energy Management in Buildings,” Smith, C.B., and K.E. Parmenter, in Handbook of
Energy Efficiency and Renewable Energy, edited by F. Kreith and D.Y. Goswami, CRC Press, New
York, NY: 2007.
Efficient Use and Conservation of Energy in the Industrial Sector, Gellings, C., K. E. Parmenter, and
P. Hurtado, 2002, in “Efficient Use and Conservation of Energy,” edited by C. Gellings, in
Encyclopedia of Life Support Systems (EOLSS), EOLSS Publishers, Oxford, UK,
http://www.eolss.net.
Energy Efficiency Planning Guidebook: Energy Efficiency Initiative, EPRI, Palo Alto, CA: 2008.
1016273. (One of the lead authors).
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John K. Murphy, P.E., CEM
John K. Murphy, P.E., CEM
Senior Energy Engineer
EnerNOC Utility Solutions
Washington University in St. Louis
Dept of Energy, Environ & Chem Engr
Campus Box 1180
St. Louis, MO 63130
USA
Tel:
314.935.5157
Cell:
314.482.5303
jmurphy@enernoc.com
Professional History
• Senior Energy Engineer, EnerNOC
• Sr. Project Engineer - Technology
Applications, Global Energy Partners
• Sr. Project Engineer – EPRI Community
Environmental Center, St. Louis, MO
• Project Engineer – Murphy Mechanical
Company, St. Louis, MO
• Water Resources Engineer – Black &
Veatch, Kansas City, MO
• Environmental Process Engineer –
Black & Veatch, Kansas City, MO
Education
• Master of Science in
Civil/Environmental Engineering,
University of Missouri - Columbia
• Bachelor of Science in Chemical
Engineering, University of Missouri –
Columbia
Qualifications
• Over twenty years’ experience in the
energy & environmental sectors
• Nearly 15 years’ experience in short
course development & presentations
• Extensive experience in the preparation
& delivery of technical documents and
consultation on energy & environmental
issues for industrial customers
• Areas of expertise:
• Project management
• End-use energy efficiency
• Environmental impacts assessments
• Water & wastewater process
improvements
• Energy efficiency for cold storage
facilities and food processors
• Applied emerging technologies

Mr. Murphy serves EnerNOC through his appointment as a Research
Associate at Washington University in St. Louis. As a Senior Energy
Engineer with EnerNOC, Mr. Murphy performs a variety of tasks on
technical issues for electric utilities, energy agencies and related
parties. Typical tasks include supporting impact evaluation work for
commercial and industrial (C&I) customers, conducting energy
efficiency audits, developing energy use profiles for C&I customers,
developing and delivering technical seminars and short courses, and
supervising technical work conducted by junior-level engineers and
analysts.

Key Project Experience
Recent projects include the following:


Am eren I llinois: 2011-2012 – Mr. Murphy was on project team that
collected 100 energy profiles for Ameren Illinois’ largest industrial users
throughout central and southern Illinois. The profiles were used to develop
estimates for the potential savings possible through the development of
specific energy efficiency programs.



Com m onw ealth Edison: 2012 - present – Mr. Murphy is currently leading
a team of engineers in conducting compressed air assessments and process
cooling and refrigeration audits for select industrial customers throughout
Commonwealth Edison’s service territory. ComEd has developed an aggressive
program to reduce energy throughout their service territory through targeted
programs in refrigeration, cooling and compressed air, along with process
heating for large energy users. Mr. Murphy is leading EnerNOC’s technical
efforts in these programs to deliver energy savings to ComEd’s industrial
customers.



Connecticut Energy Efficiency Board, 2010-2011 – Mr. Murphy was an
analyst on an impact and process evaluation of a C&I energy efficiency
program. His responsibilities included assisting a subcontractor in the data
monitoring of hundreds of energy efficiency projects at a sample of 100 C&I
facilities statewide and using the collected data to develop spreadsheet energy
analysis programs to determine the realized energy savings from the program.
Energy savings measures included lighting improvements, new energy efficient
motors and transformers, compressed air system improvements, and CO2
controlled exhaust fans for a parking garage.

Independent Audit of 2012 DSM Program Results

Other Relevant Work Experience
Over the past four years, Mr. Murphy has been the technical lead for a variety of facility energy
and water/wastewater assessments as well as provided engineering expertise to assessment
and demonstration of emerging energy technologies and solutions, utility program planning,
utility program implementation, measure characterization and review, retro-commissioning,
EM&V, and Strategic Energy Management. Prior to this recent work with EnerNOC, Mr.
Murphy was an energy engineer with Murphy Company, a mechanical contractor located in St.
Louis, MO. While with Murphy Company, Mr. Murphy was part of a team of engineers
responsible for the development of an energy services division within the company. That
division identified, developed and delivered on energy savings projects for a variety of
commercial and industrial customers in the St. Louis region. Mr. Murphy also has extensive
experience with the assessment and development of emerging technologies for energy and
environmental applications through his work at the EPRI Community Environmental Center.
This employment followed eight years of practical experience in the development of
environmental solutions to drinking water, wastewater and stormwater problems for
municipalities across the U.S. while working for Black & Veatch, an international engineering
firm headquartered in Kansas City, MO. He is experienced working for utilities, research
organizations, public agencies, and directly with commercial and industrial customers of many
sizes. Examples of recent projects include the following:
»

Southern California Edison – Technical service provider for ammonia refrigeration RCx pilot project (on-going
since 2011)

»

Com m onw ealth Edison – Technical Assistance Provider for several of ComEd’s Smart Ideas for Your Business
programs (on-going since 2011)

»
»
»
»
»

Electric Pow er Research I nstitute – Research report on electricity use and management in the water supply
and wastewater industries (Sep 2012-present)
California Energy Com m ission (CEC) – Demonstration of ozone technology to treat process water in a fresh
cut vegetable facility (2011-present)
Energy Trust of Oregon – Allied Technical Assistance Contractor providing comprehensive system
assessments for industrial customers (on-going since 2011)
Vectren – Developed energy use profiles for thirty commercial and industrial customers within service territory
through on-site interviews and independent research (Autumn, 2012)
Confidential Custom er , Alabam a– Developed and implemented electrical sampling plan to determine load
on customer’s four primary transformers to assess need for additional electrical infrastructure (Summer, 2012)

Publications and Presentations
He has published several technical papers and numerous technical reports, such as:
“Energy Requirements for Technologies to Inactivate Cryptosporidium” in Proceedings of
the 2000 American Water Works Association Conference and Exposition, Denver,
Colorado, June 13, 2000. Carns, K.E., Perkins, D.L. and Murphy, J.K.
“Energy Use Assessment and Management”, Chapter 10 in Management Strategy
Manual for Water Treatment Infrastructure Assessment, American Water Works
Association Research Foundation, publishers, Denver Colorado, 1999. Murphy, J.K.
and Burton, F.
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About EnerNOC Utility Solutions
EnerNOC Utilities Solutions™ is a comprehensive suite of demand-side
management (DSM) program implementation and consulting services,
technology platforms, and applications designed to address the evolving
needs of utilities and grid operators worldwide. Hundreds of utilities have
leveraged our technology, our people, and our proven processes to
make their energy efficiency (EE) and demand response (DR) initiatives
a success. Utilities trust EnerNOC to work with them at every stage of
the DSM program lifecycle – assessing market potential, designing
effective programs, supporting program implementation, and measuring
program results.
The EnerNOC Utility Solutions consulting team has decades of
combined experience in the utility DSM industry. We provide expertise,
insight and analysis to support a broad range of utility DSM activities,
including: potential assessments; end-use forecasts; integrated resource
planning; EE, DR, and smart grid pilot and program design and
administration; load research; technology assessments and
demonstrations; EE project reviews; EE and DR program evaluation; and
regulatory support.
Our consulting engagements are managed and delivered by a seasoned,
interdisciplinary team comprised of professional electrical, mechanical,
chemical, civil, industrial, and environmental engineers as well as
economists, business planners, project managers, market researchers,
load research professionals, and statisticians. Utilities view EnerNOC’s
experts as trusted advisors, and we work together collaboratively to
make any DSM initiative a success.

EnerNOC, Inc.
500 Ygnacio Valley Road, Suite 450
Walnut Creek, CA 94596

Tel. 925.482.2000
Fax. 925.284.3147
www.enernoc.com

Audit Committee
Summary Results and Responses to the Audit of
Union’s 2012 DSM Annual Report
October 22, 2013
The purpose of this document is to outline the process followed for the Audit of the 2012 DSM
Annual Report, summarize the Audit Committee (AC) resolutions to Audit recommendations,
and recalculate the corresponding impacts to the 2012 DSM savings claims. In addition, this
report documents additional audit issues and/or recommendations brought forward by the AC
and resolution of those items.

Selection of AC members
The AC was comprised of three Consultative representatives and two Union Gas representatives
(Leslie Kulperger and Tina Nicholson).
The Consultative elected three AC members at the Consultative Meeting on August 15, 2012, to
represent the group through the Audit process. These representatives are:
• Kai Millyard – Green Energy Coalition
• Julie Girvan – Consumers Council of Canada
• Jay Shepherd – School Energy Coalition

Selection of Auditor and Terms of Reference
As part of the Stakeholder Engagement Terms of Reference (ToR), the audit process included
the issuance and maintenance of an ongoing Request for Qualifications (RFQ) by Union to
qualify audit firms to a preapproved bidders list. Union’s AC reached consensus on a preapproved bidders list from the RFQ of nine audit firms.
As outlined in the ToR, Union issued a Request for Proposal (RFP) to the pre-approved list for
the purpose of conducting the Annual DSM Audit. Both the RFQ and RFP were developed in
conjunction with Union and Enbridge’s ACs to standardize the audit process between the two
utilities. The standardized RFP scope of work was extended to include a provision that allowed
the Auditor to work with the Custom Project Savings Verification firm to enable the review of
both the draft and final verification reports and an opportunity to discuss individual projects,
any findings and adjustment factors recommended throughout the firm’s review. While the AC
strives for consensus, the ToR also appointed the intervenor members of the AC to ultimately
select the successful proponent in the absence of consensus.
Eight responses to the Audit RFP were reviewed by the AC. The intervenor representatives of
the AC selected EnerNOC Inc. as the Auditor of the 2012 Annual Report. EnerNOC was
commissioned to undertake the Audit. The Request for Proposal is attached as Appendix A.

Information Exchange
The Consultative, including the members of the AC and EnerNOC, reviewed the Draft 2012 DSM
Annual Report circulated by Union Gas on May 10, 2013.

Other than comments from members of the AC, no additional comments were received from
members of the Consultative.
EnerNOC presented the AC with the 2012 Final Draft Audit report on September 13, 2013 for
review. Nine joint meetings with the AC, EnerNOC, and Union were held between February 26,
2013 and August 16, 2013 to initiate the audit process, review the Draft 2012 Annual DSM
Report, the Draft Audit Report, and the Draft Final Audit Report.
Following these discussions, the 2012 Audit of Union’s DSM Annual Report was completed by
EnerNOC on September 13, 2013.

Audit Recommendations
Recommendations as outlined in the Audit Report, in addition to those brought forward by the
AC during the Audit process, are documented below with corresponding resolutions.
Recommendations are discussed within this report in two sections – recommendations that
impact specific scorecards, followed by recommendations brought forward by the Auditor and
the AC that reflect other issues.
The Audit recommendations that affect the cumulative m3 savings and the recalculation of DSM
incentives and LRAM for 2012 include:
• Regarding the current use of natural gas hot water heaters, change all “Don’t Know”
responses collected through surveys supporting the Energy Savings Kits (ESKs)
verification study to “No” responses, and change the adjustment factors for the ESK
Residential Push/Pull measures accordingly. Auditor recommends using this approach
until the Technical Evaluation Committee (TEC) is able to address this issue.
(Recommendation #1)
• Reducing the rating of the steam leak for the largest C/I project to reflect the
appropriate severity of the leak. (Recommendation #7)
• Changing the Effective Useful Life (EUL) for the Industrial Control Programming measure
from 20 years to 15 years to match the value used for Commercial Controls Systems.
(Recommendation #8)
• Correcting the change in temperature for one control measure used to reflect the
weighted/blended value for the ex-post savings. (Recommendation #9)
• Changing the baseline efficiency for a repaired boiler to 75% to reflect the age of the
boiler. (Recommendation #10)
• Decreasing the EUL for one specific Industrial Control Programming measure from 15 to
10 years to account for a building automation system that is already five years old.
(Recommendation #11)
• Increasing the EUL for two specific Industrial Control Programming measure from 12
years to 15 years to match the value used for Commercial Controls Systems.
(Recommendation #12)
• Reducing the savings for heat exchangers in Large Industrial Rate T1/100 by 50% to
account for the uncertainty around baselines and the degradation of savings over time.
(Recommendation #19)
• Moving one builder from the Top 10 Builder metric to the Top 50 Builder metric within
the Market Transformation scorecard. (Recommendation #20)
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The Audit recommendations that affect program-specific elements but do not impact 2012
results include:
• Labeling future Energy Savings Kit (ESK) reports to reflect work conducted.
(Recommendation #2)
• Upholding a 20 year measure life for the Home Retrofit program and collecting more
furnace data in the future to assess whether the 20 year measure life remains
appropriate, as recommended by the auditor, or adopting a 15 year measure life for
homes undergoing a furnace replacement and a 25 year measure life for homes not
replacing a furnace, as recommended by the AC. (Recommendation #3)
• Providing a description in the Annual Report about the adjustment for the second
showerhead in the Commercial Hot Water Conservation Showerhead Installation
offering. (Recommendation #4)
• Revisiting the incremental costs for non-condensing boilers. (Recommendation #5)
• Revisiting the value of providing incentives for non-condensing boilers during the next
program cycle. (Recommendation #6)
• Considering further study of appropriate EUL for energy efficient windows.
(Recommendation #17)
• Using the point value calculated by the Verification Consultant (not the midpoint value)
to determine population-level impacts in future studies. (Recommendation #18)
The Audit recommendations that affect future evaluation issues include:
• Union’s sampling consultant should either not retroactively reclassify sample points to
other strata or if so explain the rationale for this reclassification. (Recommendation #13)
• In future audits, the sampling consultant should provide more details about their
definition of the 90% one-sided confidence interval and more details about calculations,
such as showing the absolute errors. (Recommendation #14)
• Union should confirm with the sampling consultant that the sample within each stratum
is truly randomly selected with equal probability of selection and without bias.
(Recommendation #15)
• Union should include a note in the annual report that adjustments to water and
electricity savings are based on sample realization rates. (Recommendation #16)
• Having Custom Project Savings Verification (CPSV) Consultants use zero decimal places
in annual gas savings to match original values in future studies. (Recommendation #21)
• Documentation improvement for Custom Programs (Recommendation #22)
• Require specific information to be collected for custom projects of the same type.
(Recommendation #23)
• Require more details on baselines for custom project of a certain savings level.
(Recommendation #24)
• Developing better EULs for control settings. (Recommendation #25)
• Clarify CPSV roles for Verification Consultants and Auditors; better define the roles for
the Auditor review of CPSV results. (Recommendation #26)
• Include all formulas in the Audit Tool if so that they directly correlate to the verification
report. (Recommendation #27)
• Develop guidelines about how to differentiate issues related to baselines, EUL, and free
riders. (Recommendation #28)
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•
•
•

Do not use vendor's energy savings calculations for rebates unless independently
verified. (Recommendation #29)
The Auditor recommends conducting additional marketing and outreach directed at
homeowners as part of the Optimum Home program. (Recommendation #30)
“The Auditor noted as follows: “Some custom projects were completed before 2012,
but these projects had not been previously claimed and Union wanted to wait until they
had more data on post-installation in order to increase the accuracy of the savings
results”. The intervenor members of the AC expressed a concern that this may not be
consistent with the assumptions underlying the DSM Framework. (Recommendation
#31)

Auditor’s Recommended Changes to Cumulative Gas Savings,
Utility DSM Incentive and LRAM Claim
EnerNOC conducted the audit in accordance with the rules and principles set down by the
Ontario Energy Board in the DSM Guidelines for Natural Gas Utilities (EB-2008-0346) and in
accordance to the contents of the 2012-2014 Union Gas Settlement Agreement (EB-2011-0327).
The Auditor’s Final Report presents their opinion subject to the qualifications set forth above,
that “the following figures are calculated correctly using reasonable assumptions, based on data
that has been gathered and recorded using reasonable methods and accurate in all material
respects, and following the rules and principles set down by the Ontario Energy Board that are
applicable to the 2012 DSM programs of Union Gas Ltd:
DSM Shareholder Incentive Amount Recoverable: $8,210,417
LRAM Amount Recoverable: $948,326
DSMVA Amount Recoverable: $368,119
Audit recommendations that impact cumulative m3, DSM Utility incentive and LRAM amounts
led to a decrease of 76 million m3, $0.388M in DSM Utility incentive and $0.069M in LRAM claim
from what was reported in Union’s pre-Audit Annual Report.

Resource Acquisition Scorecard:
Residential Program Recommendations
Recommendation #1
Regarding the current use of natural gas hot water heaters, change all “Don’t Know” responses
collected through surveys supporting the Energy Savings Kits (ESKs) verification study to “No”
responses, and change the adjustment factors for the ESK Residential Push/Pull measures
accordingly. The Auditor recommends using this approach until the Technical Evaluation
Committee (TEC) is able to address this issue.
Resolution:
The AC accepts the Auditor’s recommendation. This results in a net annual natural gas
decrease of 675,703 m3, a decrease of $2,206 in LRAM; and a decrease of $9,873 to the
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Resource Acquisition Scorecard DSM incentive. Additionally, Union will treat the Auditor’s
recommendation on how to deal with “Don’t Know” responses as best available information
until the TEC has the opportunity to review and standardize the appropriate method of
interpreting “Don’t Know” responses.

Recommendation #2
Future residential ESK verification reports should be properly labeled to reflect work conducted.
Reports should be labeled as “Verification Study of Union Gas ESKs,” not as an audit of ESKs.
Resolution:
The AC accepts the Auditor’s recommendation in principle but will title these studies “Impact
Evaluations” instead of “Verification Studies” on a going-forward basis.

Recommendation #3
In the Home Retrofit program Union attributed a 20 year measure life for calculating lifetime
savings. An issue was raised about whether an average measure life of 20 years was
appropriate given that roughly one-third of the savings were associated with furnace
replacements for which savings were calculated relative to the efficiency of the old unit being
replaced. For the portion of those furnace replacements that were early retirements, the
lifetime of the full estimated savings was probably more like 5 years (with smaller additional
savings relative to new 90% AFUE furnace being applicable for the remaining 15 year furnace life
that would bump up the savings weighted measure life by several years). For the portion of the
furnace replacements that were not early retirements, the savings would have been much
smaller (measured relative to a 90% AFUE for a new standard furnace – again, making the
savings weighted life considerably less than 20 years for this group). Put simply, the estimated
furnace savings are overstated at 20 years. Indeed, the Auditor estimated that it was reasonable
to assume that the effective lifetime of program’s estimate of furnace savings in 2012 was 7
years when the proper baseline is taken into account. On the other hand, the life of some other
measures installed through the program was longer than 20 years (e.g. insulation measures
should have a life of 30 years). The auditor concluded that the combined effects of these
measure life assumptions for 2012 was a weighted average of 20 years – i.e. the same as
assumed by Union. On this basis the Auditor recommends accepting Union's claim for 2012 but
suggests collecting more furnace data in the future to assess whether the 20 year life remains
appropriate.

Resolution:
The AC accepts the 20 year lifetime for 2012 and 2013 savings. For 2014, the AC accepts a 15
year measure life for homes undergoing furnace replacements and a 25 year measure life for
homes not replacing a furnace as part of the Home Retrofit program. The 20 year assumption
only ended up being acceptable because of the portion of savings attributable to furnaces
relative to other measures. If a larger portion of the savings were to come from furnaces in
future years, the assumption of 20 years for all savings would be too high (and vice versa).
Given the significant difference between the measure lives of furnaces and other measures,
5

the AC believes continuing to use a single weighted average assumption is problematic in that
it could provide an incentive to pursue more furnace savings and provides no incentive to
pursue more insulation savings. Two options have been presented for how to ensure furnace
savings are appropriate in the future. The auditor's method would adjust the average
effective measure life for whole retrofits after collecting additional information about furnace
replacements in all projects. The method accepted by the AC for 2014 savings would fix a
longer measure life of 25 years for retrofits without furnace replacements, and a shorter
measure life of 15 years for those with furnace replacements.

Resource Acquisition Scorecard:
Commercial Prescriptive Program Recommendations
Recommendation #4
Union should provide greater detail in how the use of showers in secondary bathrooms is
accounted for in the calculation of adjustment factors for the Hot Water Conservation Multifamily sector initiative.
Resolution:
The AC accepts the Auditor’s recommendation and Union will update the Final DSM Annual
Report accordingly.

Recommendation #5
The incremental cost for space heating and domestic hot water non-condensing boilers between
200 and 300 MBH should be lowered to maintain a consistent trend of increasing incremental
cost with increasing boiler size:
• Existing Construction incremental cost should be lowered from $2,114 to $1,883
• New Construction incremental cost should be lowered from $1,544 to $1,313
The incremental cost for domestic hot water non-condensing boilers between 1,000 and 1,500
MBH should be lowered for the same reason:
• Efficiency 83-84% incremental cost should be lowered from $7,400 to $5,850
• Efficiency 85-88% incremental cost should be lowered from $10,300 to $6,700
Resolution:
The AC accepts the Auditor’s recommendation and Union will forward this recommendation
with the TEC for consideration for the purpose of the Technical Reference Manual (TRM).

Recommendation #6
Within 2 to 5 years non-condensing boiler technology should be revisited as it will no longer
make sense to provide incentives. However, since the baseline efficiency of 81% for noncondensing boilers is within the range of efficiencies for most non-condensing makes and
models (78-82%), it is appropriate to keep incentives at this time.
Resolution:
The AC accepts this recommendation for 2012 results. Based on the Seeline and Marbek
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studies, the AC continues to have concerns regarding the uncertainty in efficiency
measurement standards for large boilers, the accuracy of the market baseline estimate, and
therefore the savings estimates. All AC members agree to refer the issues to the TEC for
review.

Resource Acquisition Scorecard:
Commercial/Industrial Custom Program Recommendations
Recommendation #7
The Auditor recommended reducing the rating of the steam leak for the largest C/I project to
reflect the appropriate severity of the leak. The Auditor recommends that the effective rating of
the two large leaks in question be reduced from a rating of 6 to 3 (out of 10). A leak with a rating
of 3 is more likely to sustain for a long period of time in absence of the program. It is quite
conceivable that the leaks had been small prior to the “events” that occurred and that they may
have continued to be ignored had the gaskets not further failed.
Resolution:
The AC is concerned that the information available on this project is insufficient to reach a
fully supportable conclusion. The Auditor's recommendation proposes that, for the purpose
of calculating savings for this steam leak, an assumption be made that something different
happened than what in fact happened. The AC disagrees in principle with basing savings on
an assumption that is known to be factually incorrect, and agrees that going forward auditors
will be instructed to base all recommendations on verifiable facts.
For this project, for 2012, the AC will accept the net result the Auditor proposes, without
accepting the basis on which that result was reached. The Audit recommendation decreased
the cumulative natural gas savings for one audited project by a total of 12,446,255 m3 from
the verified savings value.

Recommendation #8
The Auditor recommended decreasing the EUL for Industrial Control Programming measures
from 20 years to 15 years to match the value used for Commercial Controls Systems. This
measure involves reprogramming and relocating thermostats. Even though the thermostats
have been moved out of reach to avoid tampering, the measure is essentially a “comfort
heating” one, so the EUL should not exceed the EUL of commercial building controls, which,
according to Union’s Custom Offering EUL and Base Case Assumptions document, is 15 years.
Resolution:
The AC accepts this recommendation for the purpose of the 2012 audit. Union will consider
investigating and/or tabling appropriate industrial control EULs for consideration by the TEC.
This recommendation decreased the cumulative natural gas savings for one audited project by
a total of 901,784 m3 from the verified savings value.

Recommendation #9
The Auditor recommended correcting the change in temperature for one control measure used
to reflect the weighted/blended value for the ex-post savings. The delta T for the post case
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should use the weighted/blended value for the set temperature to account for both weekday
and weekend settings (71° F) instead of 72° F, which is the weekday setting.
Resolution:
The AC accepts the Auditor’s recommendation. This recommendation increased project-level
cumulative natural gas savings for one audited project by a total of 1,311,688 m3 from the
verified savings value.

Recommendation #10
The Auditor recommended changing the baseline efficiency for a repaired boiler to 75% to
reflect the age of the boiler. The efficiency used for the baseline boiler was too high for a boiler
of that type (80%). A baseline boiler efficiency of 75% is more appropriate given the type of the
boiler.
Resolution:
The AC does not agree with the Auditor's resolution. The AC agrees with the CPSV contractor
that the most reasonable baseline is replacement of the red-tagged boiler with a standard
efficiency boiler. Therefore, the verified savings should be reduced by the amount of the
Auditor's increase (2,691,268 m3). New realization rates were calculated based on a
stratification of this finding and were applied to the entire custom project C/I portfolio.

Recommendation #11
The Auditor recommended decreasing the EUL for one specific Industrial Control Programming
measure from 15 to 10 years. The EUL for an Industrial Control Programming measure should
not exceed the EUL of commercial building controls, which, according to Union’s Custom
Offering EUL and Base Case Assumptions document, is 15 years. Since the building automation
system this project was already five years old, the Auditor discounted the EUL by 5 years to yield
a 10 year EUL.
Resolution:
The AC accepts the Auditor’s recommendation for the purpose of the 2012 audit. Union will
consider investigating the appropriate EUL associated with industrial controls in comparison
to commercial building controls. This recommendation decreased project-level cumulative
natural gas savings for one audited project by a total of 1,197,757m3 from the verified savings
value.

Recommendation #12
The Auditor recommended increasing the EUL for two specific Industrial Control Programming
measures from 12 years to 15 years to match the value used for Commercial Controls Systems.
The EUL for an Industrial Control Programming measure should be consistent with the EUL of
commercial building controls, which, according to Union’s Custom Offering EUL and Base Case
Assumptions document, is 15 years.
Resolution:
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The AC accepts the Auditor’s recommendation for the purpose of the 2012 audit. Union will
consider investigating the appropriate EUL associated with industrial controls in comparison
to commercial building controls. This recommendation increased project-level cumulative
natural gas savings for two audited projects by a total of 2,944,297m3 from the verified
savings value.
Recommendation # 13
Union’s sampling consultant should either not retroactively reclassify sample points to other
strata or if so explain the rationale for this reclassification.
Resolution:
The AC will refer Auditor’s recommendation to the TEC for inclusion in future sampling
methodology. It should also be made clear in future Auditor RFPs that the Auditor accept the
sampling methodology as presented to them but that qualitative discussion on the issue can
be included in the Audit report.

Recommendation # 14
In future audits, the sampling consultant should provide more details about their definition of
the 90% one-sided confidence interval and more details about calculations, such as showing the
absolute errors.
Resolution:
The AC will refer Auditor’s recommendation to the TEC for inclusion in future sampling
methodology. It should also be made clear in future Auditor RFPs that the Auditor accept the
sampling methodology as presented to them but that qualitative discussion on the issue can
be included in the Audit report.

Recommendation # 15
Union should confirm with the sampling consultant that the sample within each stratum is truly
randomly selected with equal probability of selection and without bias. The Auditor was
concerned that smaller sites within strata may have been omitted from the sample selection
process. While the sampling consultant did this with the “Very Small” stratum, and reported
that they did this, it would be inappropriate to sample within each stratum non-randomly.
However, there is no evidence that the sampling consultant biased the selection in this way
apart from the “Very Small” stratum.
Resolution:
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The AC will refer the Auditor’s recommendation to the TEC for inclusion in future sampling
methodology. It should also be made clear in future Auditor RFPs that the Auditor accept the
sampling methodology as presented to them but that qualitative discussion on the issue can
be included in the Audit report.

Recommendation #16

Union should include a note in the annual report that adjustments to water and electricity are
based on sample realization rates, which were designed to be statistically significant for natural
gas. Union Gas applied the sample realization rates for water and electricity to the population to
calculate population savings. Although this is not the appropriate approach to assessing
population savings based on a sample, since these results are not used in financial calculations,
there is no impact on LRAM or performance incentives.
Resolution:
The AC will refer the Auditor’s recommendation to the TEC for inclusion in future sampling
methodology. It should also be made clear in future Auditor RFPs that the Auditor accept the
sampling methodology as presented to them but that qualitative discussion on the issue can
be included in the Audit report.

Low-Income Scorecard:
Custom Program Recommendation
Recommendation #17
Union should consider further study of appropriate EUL for energy efficient windows. The
Auditor studied sources for approved EUL values, including reviewing the EULs recently
approved for energy efficient windows by the Regional Technical Forum (RTF). The Auditor
found the RTF has approved an EUL of 25 years for energy efficient windows applied to
manufactured homes and 45 years for single family homes. The Auditor found the range of 2025 years as being not unreasonable.
Resolution:
The AC accepts this recommendation.

Large Industrial Rate T1 and Rate 100 Scorecard:
Custom Program Recommendations
Recommendation #18
Moving forward, Union should use the point value calculated by the Verification Consultant to
determine population-level impacts instead of the sample mid-point. The Verification
Consultant provided a high and low estimate for annual gas savings for 6 of 17 verified Large
Industrial projects. The average of the range was used to calculate gas savings. As some ranges
are asymmetrical, some estimates of cumulative gas were not based on the estimate that the
Verification Consultant reported. These numbers were provided to the Sampling Consultant to
calculate population savings. Upon review, the impact of using the point estimate on the
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sample realization rate and cumulative natural gas savings resulted in a decrease of less than
0.01% and 0.4% respectively. This will likely not have any material impact on the population
realization rate. The Auditor accepts the findings but in the future Union should use the point
value calculated by the Verification Consultant to determine population-level impacts.
Resolution:
The AC accepts the Auditor’s recommendation for the purposes of 2012. With respect to
future CPSV RFPs, Union will request that the verifier provide a point estimate to be used for
the purposes of the audit.

Recommendation #19
Union should reduce the savings for heat exchangers in custom Large Industrial Rate T1/Rate
100 projects by 50% to account for the uncertainty around baselines and the degradation of
savings over time.
Resolution:
The AC accepts the Auditor’s recommendation for the purpose of the 2012 audit. New
realization rates were calculated based on a stratification of these audit findings and were
applied to the entire Large Industrial Rate T1/Rate 100 portfolio. This results in a decrease of
63,315,091 cumulative m3 to the Large Industrial scorecard. However, the corresponding
affect on DSM incentive is above the $1.807M cap and, as such does not alter the DSM
incentive earned for this scorecard in 2012.
All members agree that savings cannot be calculated without the collection of adequate
baseline information. In custom projects, savings will not be recognized in the future without
collecting baseline information that can support savings estimates.
For projects that involve savings degradation, Union will instruct all relevant staff and
evaluators that degradation must be taken into account in savings calculations.
Where the conservation measure is of a behavioural or maintenance nature, the information
about the customer's current practises (prior to participation in the program) must be
collected. For example for steam leak repairs the rules being used by the customer or their
schedule for repairing steam leaks, and at what pace steam leaks are being repaired before
Union's involvement must be established.

Market Transformation (Optimum Home) Scorecard Recommendation
Recommendation #20
Union should shift one Optimum Home builder from the Top 10 Builder metric to the Top 50
Builder metric within the Market Transformation scorecard. This decreases the number of
builders in the Top 10 to 3 and increases the number of builders in the Top 50 to 8.
Resolution:
The AC accepts this recommendation. Union proactively indentified this change after an
additional review of the information used to calculate the number of home built per builder
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revealed that proxies had been used in lieu of the actual number of 2011 builder multiattachments, which became available during the audit. The shift reduces the DSM incentive
for the Market Transformation Scorecard by $16,521.

Recommendations Brought Forward by the Auditor and the AC
That Reflect Audit Process Issues
Recommendations presented below were either put forward by the Auditor or were made by
the intervenor members of the AC. Recommendations in this section of the report are more
process and evaluative in nature and do not impact the DSM natural gas savings claim, DSM
utility incentive, or LRAM.

Recommendation #21
In future studies, Union should request that Verification Consultants use zero decimal places
when reporting verified gas savings in order to match number of decimal places used in original
claim. One Verification Consultant used 3 significant decimal points whereas the reported
savings values were rounded to zero decimal points. This approach resulted in different
cumulative gas savings when reported and verified annual savings appeared identical. The
impact of using this approach was a 0.5% increase in cumulative savings. The Auditor accepts
the verified savings for these projects but recommends using zero decimal places in annual gas
savings to match original values in future studies.
Resolution:
The AC accepts the Auditor’s recommendation and will share it with the TEC to enable
standardization.

Recommendation #22
More detailed project documentation should be required for claiming savings to avoid having to
make assumptions about unverifiable parameters that have substantial effects on the savings
estimates (e.g. gasket type, thickness and extent and duration of rupture for steam leaks, etc.).
Photographs and physical evidence would be extremely valuable.
Resolution:
The AC accepts the Auditor’s recommendation. Union will use its best efforts to continue to
improve its project data collection.

Recommendation #23
Require Union to collect specific information for custom projects of the same type. Since many
custom projects are similar, including insulation repair, steam leak repair, and steam trap repair,
Union should require specific information be collected before repairs are started. This could be
easily incorporated into any scope of work associated with these projects and make estimating
energy savings simpler and more accurate.
Resolution:
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The AC accepts the Auditor’s recommendation. Union will use its best efforts to continue to
improve its project data collection.

Recommendation #24
Union should require the customer to provide more detailed information on the base case for
custom projects of a certain absolute savings size (e.g. 1 million m3) to better quantify
conditions before and after the measure’s implementation. Union could involve an evaluator at
pre-implementation stage for these projects to review savings calculations and assumptions,
determine baseline, and set up an M&V plan for data collection.
Resolution:
The AC accepts the Auditor’s recommendation. Union will use its best efforts to continue to
improve its project data collection.
Recommendation #25
Union should develop better EULs for control settings. Union should continue to investigate how
best to handle EULs for controls settings in commercial and industrial settings and provide clear
and consistent guidelines.
Resolution:
The AC will bring this recommendation forward to the TEC.

Recommendation #26
Union should clarify CPSV roles for Verification Consultants and Auditors. The role of the Auditor
includes reviewing draft findings with Verification Consultants before CSPV reports are finalized
and shared with the AC Team. There is confusion about roles of CPSV Verification Consultants
and the Auditor and some Verification Consultants refer to their work as audits. The Auditor
sees the most practical CPSV role as balancing:
•

Simpler verification for projects conducted in the program year. Verify installation and
operating conditions and update assumptions with better data and limited
measurement.

•

More comprehensive evaluation for projects carried over from the previous program
year to allow more time to evaluate. Include a greater degree of billing analysis and
independent estimation approaches.

•

Require more details on baselines for projects of a certain savings level (e.g. 1 million
m3). Union could involve an evaluator at pre-implementation stage for these projects to
review savings calculations and assumptions, determine baseline, and set up an M&V
plan for data collection.

Resolution:
While the AC doesn’t necessarily agree with all solutions, Union is working with the TEC to
review these recommendations to refine and standardize the process.

Recommendation #27
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Include all formulas in the Audit Tool if they cannot be directly verified in the verification report.
For ESK adjustment factors, the factors found within the audit tool were not linked back to its
source data; confirming appropriate calculation of adjustment factors required review of data
not provided within the audit tool.
Resolution:
The AC accepts the Auditor’s recommendation. Union will ensure that future audit tools
maintain a clear link between all source data (survey results, verification results, program
results, etc.) and calculated values.

Recommendation #28
Develop guidelines about how to differentiate issues related to baselines, EUL, and free riders.
Resolution:
The AC accepts the Auditor’s recommendation. Union will provide the Auditor’s
recommendation to the TEC for consideration in establishing a harmonized process for both
gas utilities.

Recommendation #29
Union should not use vendor's energy savings calculations for rebates unless independently
verified. Vendor calculators include spreadsheets or other packaged calculators that take a few
inputs and output expected savings. The source code and calculation methods are often not
transparent; their purpose is to sell a particular product, not to accurately determine energy
savings and thus they are often wildly optimistic.
Union Gas developed eight custom calculators for use in assessing savings. The Auditor briefly
reviewed the calculators by following the code and found that the calculators are acceptable
tools.
Resolution:
The AC accepts the Auditor’s recommendation. Union will continue to use its custom savings
calculators and limit vendor tools. In instances where Union’s calculators are not able to
provide savings calculations, Union will rely upon ‘best available information’ to calculate
savings provided that this information is independently corroborated.

Recommendation #30
The Auditor recommends conducting additional marketing and outreach directed at
homeowners as part of the Optimum Home program. Increasing homeowners’ awareness of the
program could be an additional metric to track. This would involve a baseline survey followed
by annual surveys measuring any increase in homeowner awareness. While the Auditor agrees
that builders should be the top priority, the goal of the program is to transform the entire
market.
Resolution:
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The AC collectively disagrees with the Auditor on this recommendation. The existing program
elements are detailed in the settlement agreement and the focus on builders was intentional.
The AC considers this recommendation to be a program design issue not an Audit issue.

Recommendation #31
The Auditor noted as follows: “Some custom projects were completed before 2012, but these
projects had not been previously claimed and Union wanted to wait until they had more data on
post-installation in order to increase the accuracy of the savings results”. The intervenor
members of the AC expressed a concern that this may not be consistent with the assumptions
underlying the DSM Framework.
Resolution:
Projects are implemented and/or commissioned in advance of tracking the claim, particularly in
cases where additional supporting data is considered necessary to support the project savings
claim. Union has confirmed to the AC that incentives are paid to the customer after the project
is included in the DSM tracking system. It is at that time that the savings are included in Union’s
claim. This means that in some cases, project completed in a previous year are claimed in the
current calendar year in limited circumstances where additional information is required.
On the basis of this practice, the AC has accepted the inclusion of 278.5 Mm3 of savings from
projects in-service in 2011 in the 2012 Resource Acquisition scorecard, 450.1 Mm3 of savings
from projects in-service in 2011 in the 2012 Large Industrial Rate T1 Rate 100 scorecard, and 0.2
Mm3 of savings from projects in-service in 2011 in the 2012 Low Income scorecard. For 2012,
the impact of the inclusion of pre-2012 projects is to increase the 2012 Resource Acquisition
shareholder incentive by $3.1M, and the 2012 Large Industrial Rate T1 and Rate 100 shareholder
incentive by $1.2M. The 2012 Low Income shareholder incentive remains above the cap.
The AC agrees that this practice can continue in the current manner for 2013 and 2014, but that
an express protocol with respect to timing of recognition of projects should be included in the
next DSM Framework.”

Impacts of Audit Recommendations
Claimed Cumulative m3 savings
Recommendations that adjusted cumulative m3 savings had the following impact to values
claimed in Union’s pre-audit Annual Report.
Table 1 – Impact of Audit Recommendations on 2012 Cumulative Gas Savings (m3)
Resource Acquisition
Large Industrial Rate T1 and Rate 100
Low Income
Market Transformation
Total

Union pre-Audit Annual
Report

Audit Findings

Difference

900,443,984

887,302,617

-13,141,367

1,456,247,081

1,392,931,990

-63,315,091

56,104,622

56,116,031

11,409

NA

NA

NA

2,412,795,687

2,336,350,638

-76,445,049
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Claimed DSM Incentive Amounts
Recommendations that resulted in adjustments to cumulative m3 savings had the following
impact on the Utility DSM incentive values claimed in Union’s pre-audit Annual Report.
Table 2– Impact of Audit Recommendations on 2012 DSM Utility Incentives
Union pre-Audit Annual
Report

Audit Findings

Difference

Resource Acquisition

$3,868,403

$3,496,862

-$371,541

Large Industrial Rate T1 and Rate 100

$1,806,595

$1,806,595

$0

Low Income

$2,725,227

$2,725,227

$0

$198,255

$181,734

-$16,521

$8,598,480

$8,210,417

-$388,063

Market Transformation
Total

Claimed LRAM Amounts
Recommendations that adjusted cumulative m3 savings had the following impact on the Utility
LRAM values claimed in Union’s pre-audit Annual Report.
Table 3 – Impact of Audit Recommendations on 2012 LRAM Claim
Union pre-Audit Annual
Report

Audit Findings

Difference

$85,858
$99,183
$1,708
$171,709
$86,156
$59,831
$154,170
$1,566
$61,366
$721,547

$84,494
$96,524
$1,657
$163,108
$78,664
$53,751
$138,394
$1,405
$51,328
$669,325

-$1,364
-$2,659
-$51
-$8,601
-$7,492
-$6,080
-$15,776
-$161
-$10,038
-$52,222

$42,969
$60,146
$100,200
$57,943
$14,569
$19,685
$295,513
$1,017,060

$42,127
$59,724
$95,441
$52,166
$13,079
$16,464
$279,001
$948,326

-$842
-$422
-$4,759
-$5,777
-$1,490
-$3,221
-$16,512
-$68,734

South
M1 Residential
M1 Commercial
M1 Industrial
M2 Commercial
M2 Industrial
M4 Industrial
M5 Industrial
M7 Industrial
T1 Industrial
South total
01 Residential
01 Commercial
10 Commercial
10 Industrial
20 Industrial
100 Industrial
North total
Total
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Appendix A: 2012 Audit of DSM Annual Report RFP

REQUEST FOR PROPOSAL

Independent Audit of
2012 DSM Annual Report

December 3, 2012
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BACKGROUND
Union Gas Ltd (Union) has been delivering Demand Side Management (DSM) initiatives
since 1997 to its broad customer base. DSM activities include planning, developing,
implementing and evaluating energy efficiency initiatives for residential, commercial,
industrial and low income markets. Union’s DSM activities are regulated by the Ontario
Energy Board (OEB/Board) and adhere to the requirements as laid out in the newly
implemented EB-2008-0346 DSM Guidelines for Natural Gas Utilities. 1
In the new Guidelines, the DSM Shareholder Incentive is no longer based on TRC, but on
scorecards with a focus on lifetime cumulative cubic meters of natural gas savings.
The OEB DSM Guidelines include two financial mechanisms: the Demand Side
Management Variance Account (DSMVA) and the Lost Revenue Adjustment Mechanism
(LRAM), with a provision for a DSM Shareholder Incentive.
The Guidelines establish an annual cap for the 2012 DSM Shareholder Incentive at
$9.45M to be escalated for inflation in subsequent years. This cap was later increased
by the Board to $10.45M to reflect the increased budget for the utilities’ Low Income
programs.
Program results are presented in a detailed Annual Report which is then subject to a
third party audit. The 2012 DSM Annual Report contains a review of DSM program
results and will be provided to the auditor.
As part of the new framework, the utilities worked with intervenor (active participants
before the OEB) stakeholder groups to develop a “Joint Terms of Reference on
Stakeholder Engagement for DSM Activities by Enbridge Gas Distribution Inc and Union
Gas Limited” (hereto referred to as ToR) for the 2012-2014 Plan period. 2
In accordance with the ToR, each utility will have an Audit Committee (AC). Comprised
of three intervenor representatives and a utility representative, the goal of the AC is to
ensure that there is, each year, an effective and thorough audit of the utility’s DSM
results.

1

http://www.ontarioenergyboard.ca/OEB/_Documents/Regulatory/DSM_Guidelines_for_Natural_Gas_Util
ities.pdf
2

http://www.ontarioenergyboard.ca/OEB/_Documents/Documents/UNION_SettlementP_20120131.pdf,
Attachment A
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OBJECTIVE
The primary objective of the audit is to provide an independent opinion to DSM
stakeholders (i.e. the OEB, Intervenor consultative members, and the utility), that serves
to determine if the DSMVA , LRAM and utility DSM Shareholder Incentive calculations
are appropriate.
The auditor should include in their final report or subsequent memo an independent
professional opinion in the following form, with or without qualifications:
We have audited the Annual Report, DSM Shareholder Incentive, Lost Revenue
Adjustment Mechanism (LRAM) and Demand Side Management Variance Account
(DSMVA) of Union Gas Ltd for the calendar year ended December 31, 2012. The Annual
Report and the calculations of DSM Shareholder Incentive, LRAM, and DSMVA are the
responsibility of the company's management. Our responsibility is to express an opinion
on these amounts based on our audit.
We conducted our audit in accordance with the rules and principles set down by the
Ontario Energy Board in the DSM Guidelines for Natural Gas Utilities (EB-2008-0346).
Details of the steps taken in this audit process are set forth in the Audit Report that
follows, and this opinion is subject to the details and explanations therein described.
In our opinion, and subject to the qualifications set forth above, the following figures are
calculated correctly using reasonable assumptions, based on data that has been
gathered and recorded using reasonable methods and accurate in all material respects,
and following the rules and principles set down by the Ontario Energy Board that are
applicable to the 2012 DSM programs of Union Gas Ltd:

DSM Shareholder Incentive Amount Recoverable
LRAM Amount Recoverable
DSMVA Amount Recoverable

-

-

$x,xxx,xxx
$x,xxx,xxx
$ xxx,xxx

REPORTING STRUCTURE
Although Union is technically a member of the AC, for the purpose of this RFP,
the “AC” will be considered intervenor consultative representatives only and will
not include Union Gas. 2012 Union AC members are: Julie Girvan representing
Consumers Council of Canada, Kai Millyard representing Green Energy Coalition,
and Jay Sheppard representing School Energy Coalition.
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The AC members, together with the utility representative, endeavor to reach consensus
on both a bidders list for the auditor RFP and selection of the winning bid. In the event
consensus is not possible, the utility has responsibility for final selection of the firms on
the bidders list and the non-utility AC members make the final decision on the selection
of the auditor from among those submitting bids. In practice, consensus on both has
been the norm.
The following excerpts from the ToR outline the primary function of the AC with respect
to the Audit itself:
•

“The auditor will receive guidance and direction from the AC (e.g., on the scope of
work, draft work plans, and draft work products). However, the Auditor’s report
and effort will be independent of utility or intervenor control or influence.” 3

• The AC will make recommendations based on the Audit Report regarding the
utility’s claims regarding DSM results and DSMVA, LRAM, utility DSM Shareholder
incentives and any target adjustments through the AC Report submitted to the
Board.” 4
The AC will also help to ensure that the process enables the utility to file the Final
Auditor’s Report and recommended DSMVA, LRAM and DSM Shareholder Incentive
claims by June 30th as required by the Board’s Directive and in keeping with the
Guidelines.
While the AC will provide guidance and direction throughout the audit process, “The
utility will administer the audit contract and hold the auditor accountable to the terms
of the contract.” 5
The initial start-up meeting with the Auditor will be held with all members of the AC to
ensure a consistent understanding among all parties of the scope and expectations of
the independent audit. Additional meetings between all Committee members and the
Auditor will be arranged for group discussion and progress reporting. Meetings will be
held at Company offices or through conference calls as appropriate.

3

http://www.ontarioenergyboard.ca/OEB/_Documents/Documents/UNION_SettlementP_20120131.pdf,
Attachment A, page 15 of 21.
4

ibid, page 13 of 21.

5

Ibid, page 15 of 21.
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SCOPE AND REQUIREMENTS
“The Auditor shall, at a minimum:
•

provide an audit opinion on the DSMVA, LRAM and DSM Shareholder Incentive
amounts proposed by the natural gas utility and any amendment thereto;

•

confirm any target adjustments have been correctly calculated and applied;

•

identify any input assumptions that either warrant further research or that
should be updated with new best available information;

•

review the reasonableness of any verification work that has been undertaken to
inform utility results; and

•

recommend any forward-looking evaluation work to be considered.” 6

The Auditor selected for this task will be expected to exercise his/her expert judgment
to determine the elements of the audit, and to set the approach and process that will be
followed in the audit in order to meet the regulatory requirements as stated above.
The deliverable will be a written report outlining the principles of the audit, the
methodology followed, and the findings and recommendations of the audit, including an
opinion in the form set forth above.
The following list outlines activities that are expected to be carried out for the purpose
of this audit. The Auditor is encouraged to propose other tasks that they believe would
be helpful in reaching the study objective.
Audit Activities
1. Consider and respond to stakeholder comments on Union’s Annual DSM

6

Ibid, page 17 of 21.
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2.

3.

4.

5.

6.

Report for 2012, including those of the AC.
Review Union’s 2012 procedures for tracking program participants and
determine whether they lead to accurate counts, particularly for programs
that do not provide customer rebates.
Determine whether Union’s reported values for participation, measure lives
and gas savings are appropriate for calculation of LRAM and DSM
Shareholder Incentive. This shall include assessing: (1) whether values are
adequately documented by program records, evaluation studies and other
relevant data; (2) where applicable, whether assumptions regarding measure
lives and gas savings are in line with Board/TEC (Technical Evaluation
Committee) approved values for calculation of the DSM Shareholder
Incentive; and (3) the reasonableness of measure lives and savings for the
calculation of LRAM and DSM Shareholder Incentive. As a general rule, the
Auditor should follow TEC-adopted prescriptive measure assumptions. The
Auditor will apply prescriptive assumption changes for the audit year only for
exceptional items that are material, where the justification for the change is
clear and when failure to make changes would otherwise prevent the Auditor
from giving an opinion as to the reasonableness of the utility’s savings claims.
Review measures that are considered advancements rather than
replacements to ensure measure lives and gas savings are treated
appropriately. As part of such consideration of advancement measures the
Auditor shall assess both whether gas savings and measures lives are
estimated in line with models developed in the last 2 years and whether such
models are reasonable.
Review and verify the accuracy of all calculations leading up to the proposed
DSMVA, LRAM, and DSM Shareholder Incentive amounts and verify that the
calculations are consistent with the Board-approved prescribed
methodology.
In accordance with OEB direction, Union, in consultation with their AC have
retained independent third party engineering consultants to undertake a
detailed review of the savings estimates for Custom Project Savings
Verification (CPSV) for custom projects. To ensure that the auditor may rely
on the reports of the third party engineering firms in giving the auditor’s
opinion on the reasonableness of the utility’s claims re: DSMVA, LRAM and
DSM Shareholder Incentive, the AC has made provision for the Auditor to
work with the selected firm to enable the review of both the draft and final
reports and an opportunity to discuss individual projects, any findings and
adjustment factors recommended throughout the firm’s review. The Auditor
will be expected to ultimately provide an opinion as to the quality of the
CPSV report and the consultant’s adherence to the ToR and the reliability and
reasonableness of the error ratio (and/or realization rate) when applied to a
larger population of custom projects. Any recommendations to change
realization rates from those recommended by the CPSV will be explained and
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substantiated by relevant research/documentation.
7. The auditor will also review all verification studies conducted in support of
the DSM Annual Report and ensure the conclusions are sound and that the
results have been appropriately incorporated into the calculation of the DSM
Shareholder Incentive.
8. Identify any assumptions underlying Union’s DSM program design that
should be modified prospectively, based on the auditor’s experience, the
results of the audit, and knowledge of other studies or data.
9. Identify future evaluation research opportunities to enhance the
assumptions used to calculate the DSM Shareholder Incentive and LRAM.
10. The Auditor shall also provide an opinion as to the usefulness of Union’s
market transformation metrics as indicators of success in market
transformation and, where applicable, propose alternatives that may be
better indicators to use in the future.
11. Work with the AC and Union to resolve any relevant issues prior to
completion of the audit.
12. Identify any other matters considered by the Auditor to be relevant to an
assessment of Union’s DSMVA, LRAM and DSM Shareholder Incentive claims.

Audit Resources

To assist the Auditor in conducting the audit, all relevant Union documentation will be
made available to the Auditor for review. Union is committed to providing the
necessary data and tools the Auditor deems reasonably necessary in order to meet the
ultimate goal of the audit.

SCHEDULE
Following the Board Directive of December 2004, the independent audit of DSM results
is to be completed and a recommendation filed with the Board by the last day of the
sixth month after the financial year end.
Due to the importance to meet these Board imposed deadlines, the Auditor will be
contractually bound to meet the deadlines outlined in their proposal. If due to the
Auditor’s negligence, the Auditor has not provided the AC with the deliverables, 10% of
the amount payable to the Auditor may be deducted for each week beyond the
deliverable dates specified herein that the Auditor has not provided the AC with the
deliverables.
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Audit Schedule
Activity

Due

RFP Dissemination

December 4, 2012

Questions of Clarification

December 11, 2012

Proposals Due

January 7, 2012 – 4:00 PM E.S.T.

Contract Awarded

January 21, 2013

Launch Meeting & Audit Work Plan

Week of January 28, 2013

1st Phase CPSV Draft Report Review

Week of January 28, 2013

nd

2 Phase CPSV Draft Report Review

Week of March 11, 2013

DSM Annual Report sent to Auditor

April 1, 2013

AC & Consultative Comments on Annual
Report

On or before April 10, 2013

Draft Audit Report

On or before May 17, 2013

Response from Union and AC

On or before May 31, 2013

Final Draft Audit Report

On or before June 3, 2013

Final Audit Report

June 10, 2013

SELECTION CRITERIA
Proposals will be evaluated on the following criteria listed in approximate order of
importance:
Qualifications & Experience of Project Team
•
•
•
•
•
•

Qualification and experience of key project personnel in evaluation of natural gas
utility DSM programs
Relevant engineering (preference for a Professional Engineer), particularly in
understanding Commercial and Industrial Custom Projects
Allocation of work and years of relevant experience of key personnel
Experience in Ontario and knowledge of the DSM regulatory framework for natural
gas utilities
Experience to include both market transformation and resource acquisition
programs for all market sectors (residential, commercial, industrial, and low-income)
Demonstrated ability to work with (and be viewed as credible and objective by) a
variety of different types of stakeholders, including utilities, environmental groups,
consumer groups and industry
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Approach
•
•
•
•

Logical presentation of a clear and comprehensive approach & method, including
description of quantitative and qualitative assessments that will be used
Outline of the audit principles that will guide the work
Provide supporting rationale for described approach
Quality, depth and clarity of writing in the proposal and work plan

Cost and Administration
•
•

Reasonableness of cost proposal including allocation of dollars per task and team
member
Ability to work in Eastern Standard Time (E.S.T.) regular business hours

MANDATORY PROPOSAL REQUIREMENTS
The proposal must include the following elements:
•
•
•
•

•
•

A clear disclosure of any potential conflict of interest,
A description of the methodology and approach to be used in the audit,
A list of proposed tasks,
Suitable information for the AC to determine the qualifications of individuals and
their roles in the project:
o Breadth of expertise in impact evaluations of gas DSM
o Experience in developing deemed savings and/or review of year end
savings calculations
o Identify exact nature of historic experience with DSM in Ontario
o Identify and describe technical expertise that the firm would bring to the
role for the review of the CPSV
o Focus on examples of experience in the past 5 years
Confirmation that the proponent will be able to meet the “Utility” contractor
insurance and WSIB requirements as described in the attachment, and,
Confirmation of ability to meet timelines or specific reasons why a deviation
from the schedule is required.

The cost proposal must include:
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•
•
•

Breakout of costs by task and roles,
Assumptions regarding the number of meetings at the ”Utility” offices and the
associated costs, and
Hourly rates for additional related work such as appearing as an expert witness
at the OEB.

Proposals are due no later than 4:00pm EST December 17, 2012. Proposals must be
submitted in electronic format via email.
Questions of clarification should be directed to utility representative at the coordinates
indicated below. Responses to questions of clarification will be circulated to all
respondents.
Proposals should be sent to the attention of the full AC as listed in Appendix A.
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Appendix A – Audit Contacts
Utility Representatives - Union Gas
Leslie Kulperger
Union Gas
lkulperger@uniongas.com

Tina Nicholson
Union Gas
tnicholson@uniongas.com

Intervenor Representatives:
Julie Girvan
Consumers Council of Canada
jgirvan@uniserve.com

Kai Millyard
Green Energy Coalition
kai@web.ca

Jay Shepherd
School Energy Coalition
jay.shepherd@canadianenergylawyers.com
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