
December 1, 2014 

Ms. Kirsten Walli 
Ontario Energy Board 
2300 Yonge Street, 27th Floor 
Toronto, ON   
M4P 1E4 

Dear Ms. Walli: 

Re:  EB-2014-0273 - Union Gas Limited - 2013 Disposition of Demand Side Management 
Deferral and Variance Accounts 

Enclosed is the application and evidence submitted by Union Gas Limited (“Union”) concerning 
the final disposition and recovery of certain 2013 year-end deferral and variance account 
balances. 

Union proposes that the impacts which result from the disposition of the deferral and variance 
account balances be implemented on April 1, 2015 to align with other rate changes implemented 
through the Quarterly Rate Adjustment Mechanism.  

Union requests confidential treatment of the verification reports provided in Exhibit B, Tab 1, 
Appendix L, M, O and P.  Customer names and sensitive commercial information have been 
redacted from these reports and Union requests the Board maintain these documents as 
confidential per the Practice Direction on Confidential Filings.  Confidential copies of the reports 
will be provided to the Board under separate cover. Intervenors wishing to view these unredacted 
documents must execute a Declaration and Undertaking and forward it to Union. 

If you have any questions concerning this application and evidence please contact me at 
(519) 436-5334. 

Yours truly, 

[Original Signed by] 

Vanessa Innis 
Manager, Regulatory Initiatives 

cc Alexander Smith (Torys) 
EB-2014-0145 Intervenors 
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ONTARIO ENERGY BOARD 

IN THE MATTER OF the Ontario Energy Board Act, 
1998, S.O. 1998, c.15 (Schedule. B); 

AND IN THE MATTER OF an Application by Union Gas 
Limited for an order or orders clearing certain non-
commodity related deferral accounts;  

APPLICATION 

1. Union Gas Limited (“Union”) is a business corporation, incorporated under the laws of

Ontario, with its head office in the Municipality of Chatham-Kent.

2. Union conducts an integrated natural gas utility business that combines the operations of

selling, distributing, transmitting and storing gas within the meaning of the Ontario Energy

Board Act, 1998 (the “Act”).

3. In EB-2011-0210, Union applied to the Ontario Energy Board (the “OEB”) for an order

approving or fixing just and reasonable rates and other charges for the sale, distribution,

storage and transmission of gas by Union effective January 1, 2013. The Board approved

Union’s request. In doing so, the OEB approved the continuation of certain deferral accounts.

4. Union applies for the approval of final balances for all 2013 DSM deferral accounts as listed

in Exhibit A, Tab 4, Schedule 1 and an order for final disposition of those balances.

5. Union also applies to the OEB for such interim order or orders approving interim rates or

other charges and accounting orders as may from time to time appear appropriate or

necessary.
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6. Union further applies to the Board for all necessary orders and directions concerning pre-

hearing and hearing procedures for the determination of this application.

7. This application is supported by written evidence. This evidence may be amended from time

to time as required by the OEB, or as circumstances may require.

8. The persons affected by this application are the customers resident or located in the

municipalities, police villages and First Nations reserves served by Union, together with

those to whom Union sells gas, or on whose behalf Union distributes, transmits or stores gas.

It is impractical to set out in this application the names and addresses of such persons because

they are too numerous.

9. The address of service for Union is:

Union Gas Limited 
P.O. Box 2001 
50 Keil Drive North 
Chatham, Ontario 
N7M 5M1 
Attention: Vanessa Innis 

Manager, Regulatory Initiatives 

Telephone: (519) 436-5334 

Fax: (519) 436-4641 

- and - 

Torys LLP 
Suite 3000, Maritime Life Tower 
P.O. Box 270 
Toronto-Dominion Centre 
Toronto, Ontario 
M5K 1N2 
Attention: Alexander Smith 

Telephone: (416) 865-8142 
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Fax: (416) 865-7380 

DATED:  December 1, 2014  UNION GAS LIMITED 

[Original signed by] 
___________________________ 
Vanessa Innis 
Manager, Regulatory Initiatives 
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2013 DEMAND SIDE MANAGEMENT DEFERRAL AND VARIANCE 1 

ACCOUNT DISPOSITION 2 

 3 

Requested Approvals 4 

Union Gas (“Union”) is applying to the Ontario Energy Board (“Board”) for approval to 5 

dispose of its 2013 balances in its Demand Side Management (“DSM”) deferral and 6 

variance accounts. Please see Table 1 below for the DSM deferral accounts and 7 

corresponding balances. 8 

Table 1 9 
2013 DSM Deferral Accounts and Balances 10 

11 
Account No. and Name Balance 

($000s) 
179-75 Lost Revenue Adjustment Mechanism (“LRAM”) $2,800 

179-111 Demand Side Management Variance Account (“DSMVA”) $1,198 

179-126 Demand Side Management Incentive Deferral Account 
(“DSMIDA”)  

$7,784 

Total 2013 DSM Deferral Account Balances $11,782 

 12 

The net balance in these accounts is a $11.782 million debit to ratepayers, which can be 13 

found at Exhibit A, Tab 4, Schedule 1. The Shared Savings Mechanism (“SSM”) deferral 14 

account has no balance, and Union requested closure of this account in its 2015 Rates 15 

Evidence (EB-2014-0271). Union’s Audit Committee (“AC”) reached consensus on 16 

Union’s 2013 DSM results and the audited results are presented in Exhibit A, Tab 4, 17 

Schedule 1. The allocation and disposition of the DSM deferral and variance account 18 

balances is provided in Exhibit A, Tab 5, Schedule 1. Union is also seeking approval of 19 
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the disposition of the account balances through the first available QRAM after Board 1 

approval. 2 

 3 

The deferral and variance account balances above relate primarily to DSM activities in 4 

2013.1 The deferral and variance account balances related to DSM activities in 2012 were 5 

considered in the 2012 Earnings Sharing & Disposition of Deferral Accounts and Other 6 

Balances (“2012 Deferrals proceeding”), EB-2013-0109. In this proceeding Union 7 

provided updated evidence schedules on November 4, 2013 showing the final, audited 8 

balances in the accounts. The Board-approved Rate Order for EB-2013-0109 reflecting 9 

the disposition of deferral and variance account balances related to DSM activities in 10 

2012 became effective July 1, 2014.  Union is not proposing any changes to the deferral 11 

and variance account balances related to DSM activity in 2012 and requests the Board’s 12 

final approval of these amounts. 13 

 14 

The evidence supporting the requested approvals is organized as follows: 15 

 16 

Exhibit A 17 

Tab 1  Requested Approvals 18 

Tab 2  Union’s Response to 2012 Deferrals Proceeding Decision 19 

Tab 3  2013 Verification and Audit Process 20 

1 The LRAM account balance includes volume variances related to 2012 audited results at 2013 rates. This 
is discussed in further detail in Exhibit A, Tab 4. 



Filed: 2014-12-01 
EB-2014-0273 
Exhibit A 
Tab 1 
Page 3 of 3 

Tab 4 DSM Deferral and Variance Account Balances 1 

Tab 5 Allocation and Disposition of DSM Deferral and Variance Account 2 

Balances  3 

Exhibit B 4 

Tab 1  Final DSM 2013 Annual Report 5 

Tab 2  Independent Audit of 2013 DSM Program Results 6 

Tab 3  Audit Committee Summary Results and Responses to the Audit of 7 

Union’s 2013 DSM Annual Report 8 
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GLOSSARY OF TERMS  1 

The glossary is intended to serve as a reference for the benefit of stakeholders in their 2 

overall understanding of the DSM terminology in Union’s evidence. It is intended to 3 

provide guidance to a broad audience, recognizing that more detailed definitions may 4 

apply to specific terms when used by DSM practitioners. 5 

 6 
Adjustment Factor The adjustment factor reflects the percentage of savings being 7 

claimed. Typically, adjustment factor inputs include the percentage 8 
of participants who installed a prescriptive measure (and kept it 9 
installed) which is determined by conducting verification studies. 10 

11 
Audit The Audit is an annual process to validate Union’s DSM results. A 12 

third party auditor is hired to conduct the Audit.  While hired by 13 
Union, the auditor is independent and ultimately serves to protect 14 
the interests of ratepayers with respect to Union’s DSM claims.  15 

 16 
Audit Committee (“AC”) The AC consists of four members: three intervenor members 17 

selected by the DSM Consultative and one representative from 18 
Union. The goal of the AC is to ensure that there is, each year, an 19 
effective and thorough audit of the utility’s DSM results. The AC 20 
establishes the standard scope of the annual audit, provides input 21 
and guidance to the Auditor, and recommendations through a AC 22 
Report submitted to the Board. 23 

 24 
Base Case The base case is a projection of the future without the effects of the 25 

utility’s DSM program. The difference between the base case and 26 
the energy efficient case represents the saving attributable to the 27 
energy efficient measure. 28 

 29 
Capital Equipment Project  A capital equipment custom DSM project refers to a project 30 

where natural gas savings are derived from the purchase and 31 
installation of a new piece of  equipment or system (e.g. a high 32 
efficiency boiler). Custom DSM projects are categorized at Union 33 
as either Capital or Operations & Maintenance (O&M) Projects. 34 

35 
36 
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Custom DSM Project A custom DSM project is a natural gas savings project that is based 1 
on customer-specific information and considerations, and includes 2 
new capital equipment and O&M energy savings measures. DSM 3 
projects available to Union’s larger customers are categorized as 4 
either “custom” or “prescriptive”.   5

6
Custom Project Savings Verification (“CPSV”) The annual process by which the 7 

cumulative gross savings estimates of Union’s custom DSM 8 
projects are verified.  A statistically significant sample of low- 9 
income, commercial/industrial, and large volume projects are 10 
verified by a third party consultant.   11 

 12 
Demand Side Management (“DSM”)  DSM is the modification in end-use customer 13 

demand for natural gas through conservation programs. While the 14 
focus of Union’s DSM is natural gas savings and the reduction in 15 
greenhouse gases emissions, it may also result in the saving of a 16 
number of other resources such as electricity, water, propane, and 17 
heating fuel oil. 18 

 19 
DSM Consultative The group of stakeholder organizations/intervenors who Union 20 

engages to consult on DSM activities. Members of the DSM 21 
Consultative include representatives of ratepayer and 22 
environmental organizations. 23 

 24 
Demand Side Management Incentive Deferral Account (“DSMIDA”) The account to 25 

record the shareholder incentive amount earned by Union as a result 26 
of its DSM programs. 27 

 28 
Demand Side Management Variance Account (“DSMVA”) The account used to track 29 

the variance between actual DSM spending by rate class versus the 30 
budgeted amount included in rates by rate class. Union  may record 31 
in the DSMVA in any one year, a variance amount of no more than 32 
15% above its DSM budget for that year.  33 

 34 
Direct Access (“DA”) Budget Mechanism The DA budget mechanism is offered to 35 

Union’s largest industrial customers (Rate T2 and Rate 100).  It 36 
provides each customer dedicated access to the customer incentive 37 
budget they pay in their rates to support energy efficiency projects 38 
and studies on an annual basis.   39 

 40 
DSM Incentive The incentive available to Union for achieving Board-approved 41 

performance targets. 42 
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Effective Useful Life (“EUL”) EUL is the length of time that a piece of equipment or 1 
measure is anticipated to last and perform as expected. 2

3
Evaluation, Measurement & Verification (“EM&V”) The activities undertaken to assess 4 

the implementation and performance of a program. 5
6

Free Ridership Free riders are program participants who would have installed the 7 
energy efficient measure without the influence of Union’s DSM 8 
programs.   Free ridership is not a binary concept and 9 
consequently, different levels of free ridership exist. 10 

11 
Pure or Total Free Riders:  These customers would have installed 12 
exactly the same quantity and type of equipment in the absence of 13 
the utility. 14 

15 
Partial or Deferred Free Riders:  These customers would have 16 
installed some equipment on their own, but: 17 

18 
1. a smaller number of units and/or19 
2. at a lower efficiency level and/or20 
3. at a later point in time.21 

22 
The utility had some impact on the quantity, efficiency and timing. 23 

24 
Non-Free Riders:  These customers would not have installed any 25 
equipment in the absence of the utility. 26 

27 
Free rider rates are estimated based on research, market penetration 28 
studies or through negotiations in prior evaluation processes. The 29 
free rider rates are applied to the gross program savings results to 30 
derive savings generated by the program. 31 

 32 
Incentive An incentive is a payment from Union to DSM participants to 33 

encourage participation in a DSM program.  34 
 35 
Incremental Cost  The incremental cost is the difference in price between the high 36 

efficiency case and the base case. 37 
 38 
Input Assumptions Assumptions such as operating characteristics and associated units 39 

of resource savings for a list of DSM technologies and measures. 40 
These cover a range of typical DSM activities, measures and 41 
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technologies with residential, commercial and industrial 1 
applications. 2

3
Integrated Energy Management Systems (“IEMS”) A custom program offered to 4 

customers to assess, implement, and utilize an integrated system to 5 
manage a facility's energy costs, consumption and intensity. 6

7
Lifetime Cumulative cubic meters (“cumulative m3”) Total natural gas savings over the 8 

effective useful life of a DSM measure. Frequently used at the 9 
measure or program level and can also summarize the benefits of 10 
an entire portfolio.  11 

12 
Lost Revenue Adjustment Mechanism (“LRAM”)   The LRAM is the Board’s approved 13 

method by which utilities recover the lost distribution revenues 14 
associated with DSM activity.  These lost revenues are calculated 15 
for each rate class impacted by DSM energy efficiency programs. 16 

 17 
Market Transformation   Market Transformation facilitates fundamental changes that 18 

lead to greater market shares of energy efficient products and 19 
services. 20 

 21 
Measure A measure is any particular energy efficient technology (e.g. a 22 

low-flow showerhead, an energy recovery ventilator, condensing 23 
boiler, etc). 24 

 25 
 Net-to-Gross Ratio  Gross impacts are the program impacts prior to accounting for 26 

program attribution effects. These attribution effects are free 27 
ridership and spillover. Net impacts are the program impacts once 28 
program attribution effects have been accounted for. The net-to-29 
gross ratio is defined as 1 – (free ridership ratio) + (spillover ratio). 30 

 31 
Offering A DSM offering exists where there are either bundles of energy 32 

efficiency measures or performance/maintenance based 33 
enhancements to existing measures marketed together (e.g. energy 34 
savings kits, home retrofit measures, custom 35 
equipment/process/O&M) or where support is delivered through a 36 
suite of services (e.g. customer engagement, site energy 37 
assessments, etc.). 38 

 39 
Operations & Maintenance (“O&M”) Project An O&M custom DSM project is any 40 

project where natural gas savings are derived from the repair, 41 
replacement, or optimization of an existing piece of equipment or 42 
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system (e.g. steam leak/trap repair). Custom DSM projects are 1 
categorized as either O&M or Capital projects. 2

3
Participants The units used by Union to measure participation in its DSM 4 

programs. Participant units of measurement include customers, 5 
projects and measures or technologies installed. Not all participants 6 
result in energy savings. 7

8
Persistence Persistence is the extent to which a DSM measure remains installed 9 

and performing as originally predicted. Persistence of DSM savings 10 
takes into account how long a DSM measure is kept in place 11 
relative to its useful life, the net impact of the measure relative to 12 
the base case scenario, and the impact of technical degradation.  13 

 14 
Prescriptive Offering A prescriptive DSM offering is a natural gas savings 15 

measure/technology that is based on previously substantiated and 16 
pre-approved inputs. Prescriptive DSM measures apply to all of 17 
Union’s customer market segments including residential (eg. low 18 
flow showerheads), low-income, commercial (eg. condensing gas 19 
water heater) and industrial (e.g. infrared heaters). 20 

 21 
Program A program is the utility specific approach to providing one or more 22 

DSM offerings to customers.  23 
 24 
Program Costs 25 Costs incurred by Union in designing, delivering and promoting its 

DSM programs, and in confirming its program results.  26 
 27 
Program Evaluation Program evaluation refers to activities related to the collection, 28 

analysis, and reporting of data for purposes of measuring program 29 
impacts from past, existing or potential program impacts. 30 

 31 
Realization Rate A realization rate is the ratio that compares verified and audited 32 

savings to the savings originally calculated for custom projects. 33 
Realization rates are used to extrapolate audited savings from a 34 
sample of projects on to all projects. 35 

 36 
Resource Acquisition Programs that seek to achieve direct, measurable savings 37 

customer-by-customer through the incenting/promotion of specific 38 
energy efficiency upgrades. 39 

 40 
Spillover Spillover effects refer to customers that adopt energy efficiency 41 

measures because they are influenced by a utility’s program-42 
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related information and marketing efforts, but do not actually 1 
participate in the program. 2

3
Technical Evaluation Committee (“TEC”) The TEC consists of seven individuals: three 4 

intervenors members selected by intervenors, a representative from 5 
Union, a representative from Enbridge, and two independent 6 
members with technical and other relevant expertise.  The goal of 7 
the TEC is to establish DSM technical and evaluation standards for 8 
natural gas utilities in Ontario. The TEC makes recommendations 9 
to the Board on the annual Technical Reference Manual (“TRM”) 10 
update.   11 

 12 
Technical Degradation  Technical degradation accounts for a reduction in equipment 13 

performance over time (e.g. wear and tear). 14 
 15 
Total Resource Cost Test (“TRC”)     The TRC Test provides a measure of the benefits 16 

and costs that accrue as a result of the installation of a DSM 17 
measure. 18 
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UNION’S RESPONSE TO 2012 DEFERRALS PROCEEDING DECISION 1 

In the 2012 Earnings Sharing and Disposition of Deferral Accounts and Other Balances 2 

proceeding, EB-2013-0109 (“2012 Deferrals proceeding”), Union followed its historical 3 

practice to true-up its DSM deferral and variance account balances to reflect 2011 audited 4 

amounts and to provide 2012 DSM deferral balances based on unaudited results. 5 

Intervenors expressed two chief concerns regarding Union’s 2011 audited results for 6 

custom projects:  the baseline, effective useful life (“EUL”) and persistence assumptions 7 

used by Union to calculate the results achieved for large volume industrial custom 8 

projects and the interpretation of what is included in free ridership.  9 

 10 

Union submitted that it works with customers to assess the baseline, EUL and persistence 11 

assumptions on a project-by-project basis. For each project, base case, EUL and 12 

persistence were reviewed by Union’s technical experts, verified internally by 13 

professional engineers and then further reviewed, verified and audited independently. 14 

Union also submitted that the free rider adjustment which is applied to the applicable 15 

portfolio of custom projects includes all free ridership.   16 

 17 

On March 27, 2014, the Ontario Energy Board (“Board”) issued its Decision in the 2012 18 

Deferrals proceeding, finding that Union’s 2011 Total Resource Cost (“TRC”) amount 19 

related to large industrial custom DSM projects (Rate T1/Rate 100) should be reduced by 20 

25%.   In its EB-2013-0109 Decision the Board found: 21 
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“assessing the benefits of DSM projects involves considering what would have 1 

happened if the DSM project had not occurred (baseline); the effective useful life of 2 

the DSM measure (repairs, new equipment, etc.); and the period in which the DSM 3 

measure will actually be in operation, which may or may not be as long as the 4 

effective useful life (persistence).”1  5 

and 6 

“Union did not exercise the requisite due diligence in considering base case, effective 7 

useful life and/or persistence.”2  8 

 9 

Union carefully considered the record of the 2012 Deferrals proceeding and the Board’s 10 

Decision. Union has provided additional evidence in this proceeding to support its due 11 

diligence activities, including process improvements as detailed on pages 16-18 of this 12 

evidence. Accordingly, Union has not reflected a reduction to the 2013 audited results 13 

related to large volume custom DSM projects. 14 

 15 

The purpose of this evidence is to provide a clearer and more complete explanation of its 16 

DSM practices to the Board and to stakeholders to demonstrate that Union has and does 17 

exercise due diligence in considering base case, EUL and persistence. Union must also 18 

maintain its ongoing continuous improvement approach to the DSM Custom Project 19 

Savings Verification (“CPSV”) and audit processes and communicate these process 20 

improvements more effectively.   21 

1 EB-2013-0109 Decision and Order, page 38. 
2 EB-2013-0109 Decision and Order, page 39. 
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To ensure the Board has the required information and context in this proceeding for 1 

Union’s custom DSM results, Union has provided a description of the following below: 2 

Custom DSM Program Savings Methodology 3 

Internal Technical Assessment Process 4 

Third Party Technical Assessment Process 5 

 6 

CUSTOM DSM PROGRAM SAVINGS METHODOLOGY 7 

Union’s custom DSM project savings are determined based on the evaluation of energy 8 

use for each customer specific project. Savings are determined by considering a high 9 

efficiency option compared against a lower efficiency base case option.  The program is 10 

focused on supporting continuous improvement with respect to energy use through long-11 

term relationships with customers, and is not structured as a “one-and-done” model for 12 

delivery of individual projects.  Incentives are provided to customers based on estimated 13 

annual gas savings.  Custom DSM program offerings are available to Union’s 14 

Commercial and Industrial customers.  The programs are structured as: 1) 15 

Commercial/Industrial; 2) Commercial Low-Income; and 3) Large Volume – including 16 

Rate T1 customers, and a Direct Access budget mechanism for Rate T2/Rate 100 17 

customers.  Custom DSM savings are calculated for each project based on the lifetime 18 

savings for the project.  The free rider adjustment and custom realization rate is then 19 

applied to the applicable portfolio of custom projects. This is represented by the 20 

following formula: 21 

 22 
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Lifetime Natural Gas Savings (m3) = (X - Y)(EUL)(1-FR)(RR) 1 

Where; 2 

 X = Base case annual gas consumption 3 

 Y = High efficiency case annual gas consumption 4 

 EUL = Effective useful life (years) 5 

 FR = Free ridership rate 6 

 RR = Realization rate 7 

 8 

Each of these elements, as well as Union’s treatment of persistence, is described below. 9 

For each of these elements, with a focus on continuous improvement, Union has used 10 

ongoing feedback from the verification and audit process (discussed further in Exhibit A, 11 

Tab 3) to refine the amount of documentation included in the DSM project application 12 

files to support the approach taken. 13 

 14 

Base Case  15 

The base case reflects a projection of the customer’s energy usage without the effects of 16 

Union’s DSM program. The difference between the base case and the high efficiency 17 

case represents the savings attributable to the energy efficient measure/project. Base 18 

cases are established individually for each custom DSM project. The base case for each 19 

custom project is determined based on what that customer would commonly and 20 

reasonably have chosen to do as an alternative to the higher energy efficiency option. 21 

Given the unique business processes and requirements associated with custom projects, 22 

Project Level Portfolio Level 



Filed: 2014-12-01 
EB-2014-0273 

 Exhibit A 
 Tab 2 
 Page 5 of 19 
 
the approach must consider customer-specific circumstances.  1 

 2 

Custom DSM project application files identify the base case equipment for each project 3 

with supporting documentation. Examples of supporting documentation include 4 

equipment specification sheets, historical site production/performance records, and 5 

engineering estimates provided. 6 

 7 

Base case determination considers a number of factors, including the following: 8 

1. Existing (legacy) equipment that is currently in operation and its related gas 9 

usage; 10 

2. Market availability of lower efficiency (generally less expensive) new equipment 11 

and its estimated gas usage; 12 

3. Estimated gas usage for minimum standard design or other “compliance” 13 

requirements (e.g. high performance building construction built to meet an 14 

existing building code or standard); 15 

4. Production levels and energy intensity for existing manufacturing processes (e.g. 16 

energy use/product produced); and, 17 

5. Operating conditions for existing processes (e.g. control system set points and 18 

equipment/system operating temperature and pressure). 19 

 20 

 21 

 22 
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High Efficiency Case 1 

The high efficiency case for custom projects reflects what the customer implemented 2 

through DSM program participation.  High efficiency case determination considers the 3 

following: 4 

1. New equipment efficiencies and estimated gas usage; 5 

2. Actual site/equipment metered performance and cumulative savings analysis; 6 

3. Production levels and energy intensity for new manufacturing processes (e.g. 7 

energy use/product produced); and, 8 

4. Operating conditions for new/enhanced processes (e.g. control system set points 9 

and equipment/system operating temperature and pressure). 10 

The custom DSM project application files identify the high efficiency case equipment 11 

with supporting documentation (e.g. product specification sheets, site 12 

production/performance records, engineering estimates). 13 

 14 

Effective Useful Life (“EUL”) 15 

EUL considers the length of time (in years) that the high efficiency measure put in place 16 

will perform as estimated (or demonstrated, through metered performance and cumulative 17 

savings analysis). Union considers the most appropriate factors when estimating EUL for 18 

a specific custom project: 19 

1. Industry reported equipment useful life (e.g. ASHRAE); 20 

2. Project specific new equipment;   21 

3. Customer expectations  of  existing legacy equipment/ process life;  22 
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4. Manufacturer expectations for new equipment performance;  1 

5. Actual  equipment/process performance in similar applications; and, 2 

6. EUL assumptions as filed in input assumptions filings with the Board.3   3 

 4 

Free Ridership Rate 5 

The free ridership rate reflects the extent to which participants would have undertaken an 6 

efficiency upgrade or action even if the DSM program did not exist. Free ridership rates 7 

are applied to gross savings results to derive the net savings attributable to the program. 8 

This adjustment reduces the lifetime savings claim by a specified amount for all 9 

customers participating in Union’s custom program offerings.  10 

 11 

The free ridership rate applied to Union’s Commercial/Industrial and Large Volume 12 

programs is based on empirical measurement of Union’s project-specific free ridership 13 

findings as calculated in the Custom Projects Attribution  study performed by Summit 14 

Blue Consulting (“Summit Blue”) in 2008. Summit Blue’s comprehensive study assessed 15 

free ridership including both total free riders and partial free riders. Total free riders are 16 

customers who would have installed exactly the same quantity and type of equipment in 17 

the absence of Union’s program intervention at the time of program participation. Partial 18 

free ridership adjusts for Union’s influence on the efficiency type, quantity of unit 19 

installations, and acceleration of the timing of the project as shown in Table 1 below. 20 

3 Most recently in EB-2013-0430, New and Updated DSM Measures Joint Submission from Enbridge Gas 
Distribution and Union Gas Limited. 
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Table 1 1 
Components of Partial Free Ridership 2 

Component Description 

Efficiency 
Type 

Accounts for the likelihood that customers would have installed the 
same or similar level of energy efficiency absent Union’s program 
assistance.  

Quantity of 
Installations 

Accounts for the quantity of energy efficient equipment that would 
have been installed absent Union’s program assistance. 

Acceleration 
Accounts for customers who, at some point, would have implemented 
the high efficient case, but Union’s program persuaded them to install 
it sooner than otherwise originally planned.   

 3 

Summit Blue calculated the free ridership rate for five segments. The free ridership rate 4 

was adjusted to a single free ridership rate of 54% in the 2009 audit (as a result of an 5 

audit recommendation), and is reflected as one aggregate portfolio-level value for the 6 

custom portfolio. 7 

 8 

The free ridership rate is applied consistently to all customers and all claimed DSM 9 

savings across Union’s entire custom DSM portfolio, regardless of customer 10 

sophistication and whether clearly demonstrated influence for a savings claim is made 11 

apparent by the utility.  Union does not apply a customer-specific free ridership rate as it 12 

is applied at a portfolio-level.  13 

 14 
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The application of an empirical free ridership rate to Union’s custom portfolio has been a 1 

longstanding practice that has been filed annually with the Board (most recently in the 2 

“New and Updated DSM Measures” filing EB-2013-0430). In addition, the Auditor 3 

annually reviews that the free rider rate has been appropriately applied to Union’s custom 4 

portfolios pre- and post-audit.  As per the Joint Terms of Reference on Stakeholder 5 

Engagement for DSM Activities, the Technical Evaluation Committee (“TEC”) has 6 

accountability to produce and maintain an annual work list, establish evaluation priorities, 7 

and to determine, by consensus, the design and implementation of evaluation studies to 8 

be carried out. A new Net-to-Gross (“NTG”) study has been initiated at the TEC, which 9 

will deliver an updated NTG ratio for Union’s Commercial and Industrial Custom 10 

Program. 11 

 12 

Union’s 2013 Auditor, Evergreen Economics, stated in the Auditor’s Report that “going 13 

through the sample of evaluated projects and removing savings for those projects that 14 

might be considered free riders would result in an over-correction for free ridership, as a 15 

free ridership adjustment is already being applied to the entire sample of projects. Since 16 

the free ridership adjustment is being applied to the entire group, no additional project-17 

level adjustment is needed.”  Union’s Audit Committee (“AC”) agreed with the Auditor’s 18 

recommendation that adjustments on a per-project basis are not appropriate as this 19 

application would inappropriately compound the reduction.  20 

 21 

 22 
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Realization Rate 1 

Custom Project Savings Verification (“CPSV”) is the process used to determine project 2 

and portfolio specific realization rates.  The realization rate is the ratio that compares 3 

verified savings to the savings originally assessed, based on best-available information at 4 

the time of CPSV. Six separate realization rates are calculated for cumulative gas savings, 5 

annual gas savings, EUL, annual electricity savings, annual water savings, and 6 

incremental cost. They are then applied to each of the Commercial/Industrial, Large 7 

Volume Rate T1, Large Volume Rate T2/Rate 100,  and Low-Income custom program 8 

portfolios.     9 

 10 

The realization rates extrapolate verified savings from a sample of projects representative 11 

of the project portfolio and apply them to the complete project portfolio. The 12 

methodology for selecting the sample was established by Navigant Consulting in 2012 13 

and endorsed by the TEC. This methodology ensures the sample of projects to be verified 14 

is statistically representative of the custom project population for each of the 15 

Commercial/ Industrial, Large Volume Rate T1, Large Volume Rate T2/Rate 100, and 16 

Low-Income custom program portfolios. The sample is designed to be statistically 17 

significant for natural gas savings only.   18 

 19 

Union’s third party CPSV consultants conduct on-site verification for the sample 20 

projects, and based on their findings determine if adjustments to the original savings 21 

claims are warranted.  Any adjustments, both positive and negative, are factored into the 22 



Filed: 2014-12-01 
EB-2014-0273 

 Exhibit A 
 Tab 2 
 Page 11 of 19 
 
calculation to determine the custom realization rates for the program year. These 1 

realization rates are then applied to each of the four applicable custom project portfolios 2 

in order to provide a high degree of confidence4 that the final verified savings  reported 3 

by Union reflect best-available information. 4 

 5 

An independent Auditor reviews the reasonableness of the CPSV consultant’s reports, 6 

including all inputs that impact these reports.  This may result in adjustments to the 7 

sample verified savings.  Union’s AC reviewed all draft and final CPSV reports starting 8 

in the 2013 audit.5 The AC works collaboratively to reach consensus on the Auditor’s 9 

findings.  Final audited realization rates are calculated based on these audited results. 10 

 11 

Persistence 12 

Persistence is the extent to which a DSM measure remains installed and is performing as 13 

originally predicted. Persistence of DSM savings takes into account how long a DSM 14 

measure is kept in place relative to its useful life, the net impact of the measure relative to 15 

the base case scenario, and the impact of technical degradation.  Union recognizes that 16 

economic and market driven factors can also influence project savings, and reflects these 17 

market realities based on the best available information at the time of project processing.  18 

 19 

4 The sampling methodology achieves a 90/10 confidence level. 
5 In 2012 the AC reviewed final CPSV reports. 
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Where Union identifies changes within customer facilities that would impact the savings 1 

claim for a given program year, Union adjusts its DSM results to reflect the change. For 2 

example, where Union becomes aware that a customer who has undertaken a custom 3 

project in the program year is closing down a plant and as a result the project savings will 4 

not materialize as expected, Union removes the project from its DSM results. Similarly, 5 

where it is established a plant is increasing or decreasing production, savings will reflect 6 

the best information made available by the customer.   7 

 8 

Where adjustments are identified within the program year, the changes are applied to the 9 

individual project. Where adjustments are identified after-the-fact within the project 10 

sample through the CPSV process, they are reflected in the overall realization rate, and 11 

applied to the overall custom project portfolio. Through this process Union ensures the 12 

custom DSM results represent best available information at the time of the audit. 13 

However, neither Union nor its customers are able to predict all future changes which 14 

would increase or decrease project savings (for example the date at which a currently 15 

profitable plant may close or expand production).  Under these circumstances, economic 16 

and market driven factors cannot realistically be reflected. The TEC, which sets 17 

evaluation priorities, has not prioritized a study of post-audit savings persistence to date. 18 

 19 

Another determining factor in quantifying persistence is technical degradation. This 20 

refers to the potential for a DSM measure’s performance to decrease as it gets closer to 21 

the end of its useful life.  Technical degradation is accounted for on a per-project basis. 22 
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As outlined above, Union considers equipment efficiencies, operating conditions and the 1 

operating life of similar or demonstrated equipment/process performance when assessing 2 

the high efficiency case and EUL, relative to the base case, to ensure the savings claim is 3 

accurate. 4 

 5 

INTERNAL TECHNICAL ASSESSMENT PROCESS 6 

Though individual project decision factors vary, as outlined above, Union carefully 7 

considers base case and EUL in calculating lifetime natural gas savings for each custom 8 

project. The assessment is conducted by Union’s Account Managers and Project 9 

Managers in consultation with the customer and based on what the customer would 10 

commonly or reasonably have chosen. Union’s DSM team has developed and maintains a 11 

long-term business relationship with Union’s large commercial, industrial and 12 

agricultural customers. As a result of this long-term relationship and their expertise they 13 

are in a position to assess customer-specific considerations and develop the DSM project 14 

application based on the unique energy needs and decision process of the customer. 15 

Energy conservation is one of many considerations customers are faced with. Union’s 16 

value proposition to its customers is to provide technical expertise and guidance with 17 

respect to energy-related decision making and business justifications, including financial 18 

incentives.  Union’s guidance and incentives help customers to prioritize energy 19 

efficiency projects against their own internal competing factors (such as those activities 20 

which are deemed more business critical) and demonstrate the competitive advantage 21 

customers can gain through efficiency upgrades. The savings claims are subsequently 22 
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assessed through Union’s internal quality assurance/quality control process to validate the 1 

project results. A description of Union’s technical assessment process, and the internal 2 

stakeholders engaged, is provided below. 3 

 4 

Account Managers  5 

 Union employs an account management strategy for dealing with its approximately 6 

500 larger “contract sized” commercial and industrial customers. The Account 7 

Manager assigned to each of these customers is responsible for providing and 8 

administering the full range of applicable services within the Union service portfolio, 9 

including DSM offerings. The Account Manager’s role is to work with assigned 10 

customers to gain in-depth knowledge of their business plans, particularly with 11 

respect to their energy use and needs. As Account Managers typically interact with 12 

multiple departments within the customer’s organization (e.g. 13 

purchasing/procurement, plant operations, technical/engineering functions), they are 14 

uniquely positioned to identify customer-specific information which is a critical input 15 

into the assessment of project savings opportunities.   16 

 17 

Project Managers   18 

Account Managers engage Union’s Project Managers with specific customers as 19 

needed to assist customers in recognizing, identifying and developing specific energy 20 

efficient natural gas based solutions to customer business problems. Union’s eight 21 

Project Managers are all engineers with a Professional Engineering designation (in 22 
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Ontario) and have many years of engineering experience, including previous external 1 

commercial or industrial experience. The Project Manager works together with the 2 

Account Manager as well as third party engineers, equipment manufacturers and 3 

service providers as necessary to complete the DSM application and confirm the 4 

appropriate base case, high efficiency option and EUL for the project. Union’s Project 5 

Managers effectively become energy conservation and/or technology subject matter 6 

experts with respect to the customer businesses as required. Union’s experienced staff 7 

supports these customers in identifying best-practice energy conservation solutions 8 

that meet their requirements. They also support customers as required throughout the 9 

project implementation process. 10 

 11 

Internal Quality Assurance/Quality Control (“QA/QC”) 12 

Each custom project is assessed by Union’s internal project review and verification 13 

QA/QC team prior to the external verification and audit. The review is conducted by 14 

engineers within the Commercial/Industrial Energy Efficiency Programs (“CIEEP”) 15 

team.  CIEEP reviews and confirms the calculated savings through evaluation of 16 

project and customer-specific factors, including: 17 

• Reasonableness of base case assumptions; 18 

• Confirmation of high-efficiency case assumptions; 19 

• Reasonableness of project life assumptions (EUL); 20 
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• Confirmation of “other” factors affecting gas demand (e.g. production and 1 

weather); and,  2 

• Confirmation of customer project costs. 3 

Project savings calculations are based on the best information available at the time of 4 

review.  CIEEP works directly with Project Managers and Account Managers to clarify 5 

assumptions and confirm/revise calculated savings as required.  Projects submitted that 6 

are not deemed eligible for an incentive are rejected by the CIEEP team.    7 

 8 

THIRD PARTY TECHNICAL ASSESSMENT PROCESS 9 

Each year, Union’s custom DSM results are subject to rigorous third party verification 10 

and an audit. With each DSM Framework cycle, the Board has continued to refine the 11 

DSM verification process. In addition, Union, in consultation with stakeholders, has 12 

continued to enhance the evaluation, verification and audit process beyond the Board’s 13 

minimum requirements. 14 

 15 

 2013 represents the second year of the current DSM Framework, which provided for the 16 

establishment of the Terms of Reference on Stakeholder Engagement to lead to greater 17 

objectivity on DSM technical standards and improved efficiency and effectiveness of 18 

engagement with stakeholders. In alignment with the Terms of Reference, the TEC and 19 

AC process has been followed to ensure accurate reporting and calculation of  DSM 20 
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deferral and variance accounts balances.  The 2013 Audit process is described in further 1 

detail in Exhibit A, Tab 3. 2 

 3 

In addition to the establishment of the TEC and AC to streamline both the process to 4 

update input assumptions and the audit process, other changes were made to provide 5 

greater scrutiny and confidence in the calculation and reporting of DSM deferral and 6 

variance account balances. These changes included updates to the CPSV process as well 7 

as the auditor selection process.   8 

 9 

The changes implemented for the 2012 CPSV process were as follows: 10 

• Increase in the number of custom projects that were verified to improve statistical 11 

significance.6   12 

• Alignment between Union and Enbridge on the CPSV Terms of Reference to 13 

increase scrutiny and input on the requirements of CPSV. 14 

• Requirement of on-site visits for all projects selected for CPSV. This led to 15 

increased examination and transparency for the custom projects selected for 16 

CPSV.7 17 

6 The 2012 TEC Endorsed Sampling Methodology is designed to achieve 10% precision at a 90% one-sided 
confidence level. In years preceding, the former sample design achieved 15% precision at 90% confidence. 
7 In exception cases, the CPSV Consultant can determine that an on-site visit is not required but a rationale 
must be provided.  For example, adequate on-site measurement has already been conducted or the cost of 
additional on-site measurement is calculated to be disproportionately high relative to the benefits. 
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• Improved CPSV reporting transparency with the Auditor. The Auditor received 1 

all draft and final reports, and had the opportunity to provide comments, at the 2 

same time as the utility. 3 

• Improved reporting transparency with AC. In 2012, the AC received the final 4 

CPSV reports, along with final versions of all other verification reports. In 5 

addition, the audit tool was provided with active links. In 2013, the AC received 6 

all draft and final CPSV reports. 7 

 8 

The changes implemented for the Auditor selection process are identified below. 9 

Collectively, these changes increased the level of review in identifying Auditor 10 

qualifications and ultimately ensured that the Auditor selection process and expectations 11 

were more clearly defined. 12 

• Development of Request for Qualification (“RFQ”) for audit firms with AC.   13 

• Use of a bidder’s list of audit firms developed jointly by Union and the AC.  14 

• Increased collaboration on the development of the Auditor Request for Proposal 15 

(“RFP”) with Enbridge and the utilities’ respective ACs. 16 

• Change in consensus requirement for Auditor selection, with intervenor members 17 

selecting the Auditor where consensus is not reached within the AC. 18 

 19 

Union’s audited DSM results go through several levels of review, and have benefitted 20 

from the continual evolution of the evaluation, verification and audit process within the 21 

current DSM Framework. 22 
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CONCLUSION 1 

In accordance with the prescribed process, Union exercises robust and appropriate due 2 

diligence when determining custom DSM savings. The base case, high efficiency case 3 

and EUL for each project are thoroughly assessed by Union’s internal technical 4 

resources, and an empirically-measured free rider rate is applied to the custom 5 

portfolio. Persistence adjustments are applied based on best available information as 6 

required. The custom portfolio is then subject to third party verification, followed by a 7 

robust audit in consultation with stakeholders.  8 

 9 

Consistent with many aspects of DSM practice, the custom program has adopted 10 

continuous improvement processes to ensure it continues to evolve, with consideration 11 

of the input of customers and Union’s DSM Consultative stakeholders. The custom 12 

DSM program offering meets the complex needs of a broad range of customers while 13 

also complying with the Board’s direction and established process to confirm DSM 14 

results. 15 
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2013 VERIFICATION AND AUDIT PROCESS 1 

The deferral account balances presented in Exhibit A, Tab 4, Schedule 1 are the product 2 

of Union’s DSM activities in 2013. While Exhibit A, Tab 2 addresses concerns raised in 3 

the 2012 Earnings Sharing and Disposition of Deferral Accounts and Other Balances 4 

proceeding, EB-2013-0109 (“2012 Deferrals proceeding”), this section of evidence 5 

describes the 2013 verification and audit process that ultimately led to Union reaching 6 

consensus on its 2013 DSM results with its Audit Committee (“AC”).  7 

8 

For the 2013 audit, Union’s DSM Consultative elected three intervenor members to serve 9 

as representatives on Union’s AC: Consumers Council of Canada, Green Energy 10 

Coalition and Canadian Manufacturers and Exporters. 11 

 12 

Union hired Michaels Energy, Byron Landry & Associates and Diamond Engineering as 13 

the Custom Project Savings Verification (“CPSV”) consultants to undertake CPSV 14 

reviews of the Union’s Low-Income, Commercial/Industrial and Large Volume custom 15 

projects. Union consulted the AC on the prospective bidders list and sought input to the 16 

selection of the firms. The reports prepared by the CPSV consultants are included as 17 

Appendices N, O and P in the final DSM 2013 Annual Report attached at Exhibit B, Tab 18 

1. These reports have been redacted as necessary to protect confidential customer 19 

information. 20 

21 
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The following table outlines the verification work undertaken to support the 2013 DSM 1 

audit. 2 

Table 1 
Verification Supporting the 2013 DSM Audit 

    Program 
Type 

Program Name Verification 
Consultant 

Primary Objectives 

Prescriptive Energy Savings Kit 
(“ESK”) Residential 
Program 

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 

Low-Income Free 
Showerhead Installation 
Initiative (Multi-Family) 

Seeline Group 
Ltd. 

Commercial/Industrial - 
Impact Evaluation Hot 
Water 
Conservation(“HWC”) 
Program (Multi-Family) 

Seeline Group 
Ltd. 

Custom Low-Income Michaels Energy - Verify date of installation of 
equipment 

- 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 the difference 
between the utility’s savings 
estimate and the verifier’s 
estimate 

- Recommend adjustments to the 
savings claim based on 
verification findings  

Commercial/Industrial Byron Landry & 
Associates 

Large Volume Diamond 
Engineering 

    Note:  for the Residential ESK Install Initiative and Low-Income Helping Homes Conserve 
program, adjustment factors from 2012 were used since each of these programs had fewer than 
260 participants in 2013 
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Union completed a draft 2013 DSM Annual Report to provide a compilation of the 1 

results achieved during the program year. This report outlined the budget expenditure, the 2 

results achieved and the verification results. The draft report was provided to the DSM 3 

Consultative in May 2014.    4 

 5 

Consistent with section 6 of the Terms of Reference1, Union and the AC retained 6 

Evergreen Economics (“Evergreen”) to complete a thorough audit of Union’s 2013 DSM 7 

results. Union and the AC were in consensus on the Auditor selection. Evergreen was 8 

charged with providing an independent opinion on whether the Lost Revenue Adjustment 9 

Mechanism (“LRAM”), DSM Variance Account (“DSMVA”) and DSM Incentive 10 

calculations were appropriate and calculated correctly.  In developing its independent 11 

opinion, Evergreen was provided Union’s draft 2013 DSM Annual Report, all drafts and 12 

final CPSV reports, prescriptive verification reports and the 2013 audit tool with active 13 

links.  The AC was also provided the same documents.  14 

 15 

Evergreen performed a review of all elements involved in the calculation of DSM 16 

Incentive, LRAM, DSMVA, as well as all programs presented in the Annual Report.  For 17 

prescriptive measures, the auditor confirmed the measure level inputs were appropriate, 18 

reviewed the participant data and confirmed the savings were calculated appropriately. 19 

1 Joint Terms of Reference on Stakeholder Engagement for DSM Activities by Enbridge Gas Distribution 
Inc. and Union Gas Limited, November 4, 2011. 
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This included reviewing the manner in which all impact evaluation results applicable to 1 

prescriptive savings were applied as required. 2 

 3 

For custom savings, the auditor reviewed the reasonableness of the CPSV consultant’s 4 

reports, including all inputs that impact these reports. Over the course of the 2013 audit 5 

process, the Auditor was involved in a total of 18 meetings; nine meetings were focused 6 

on discussing CPSV reports given that custom projects consist of specialized equipment, 7 

upgrades, and technology for which savings calculations are developed on a project by 8 

project basis. Particular items discussed included validation of equipment installation and 9 

confirmation of operating conditions, as well as direct measurement of key site, 10 

equipment and/or operating characteristics. Evergreen and the CPSV consultants were all 11 

aware of the Board’s Decision in Union’s 2012 Deferrals proceeding to adjust Union’s 12 

2011 DSM results when completing their work relating to 2013. 13 

 14 

After extensive review and consultation, Evergreen reached the opinion that the LRAM, 15 

DSMVA and DSM Incentive figures were “calculated correctly using reasonable 16 

assumptions, based on data that has been gathered and recorded using reasonable 17 

methods and accurate in all material respects, and following the rules and principles set 18 

down by the Ontario Energy Board that are applicable to the 2013 DSM programs of 19 

Union Gas Limited”.2  The report entitled “Independent Audit of 2013 DSM Program 20 

2 Evergreen Independent Final Audit Report, p. i. 
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Results Final Report Submitted by Evergreen Economics” is provided at Exhibit B, Tab 1 

2.  2 

 3 

 Evergreen’s recommendations were subsequently reviewed by the AC.  The summary of 4 

recommendations begins at page 34 of Evergreen’s report.  The AC’s response to the 5 

recommendations are set out in the ‘Audit Committee Summary Results and Response to 6 

the Audit of Union’s 2013 DSM Annual Report’ provided at Exhibit B, Tab 3.  With the 7 

audit complete, Union was able to finalize its 2013 DSM Annual Report. This report is 8 

provided at Exhibit B, Tab 1.  9 

 10 

Once the comprehensive 2013 verification and audit process was complete, Union’s AC 11 

reached consensus on Union’s 2013 DSM results. Union sent the reports attached at 12 

Exhibit B to its DSM Consultative for support and endorsement. Interested parties 13 

endorsed Union’s 2013 audited DSM results, with the exception of APPrO.3 14 

 15 

Union filed its Independent Audit of 2013 DSM Program Results report prepared by 16 

Evergreen on October 15, 2014 to meet Union’s requirement under Section 2.1.12 of the 17 

Board’s Reporting and Record Keeping Requirement Rule. Union filed the 2013 Annual 18 

Report and ‘Summary of Results and Response to the Audit of Union’s 2013 DSM 19 

Annual Report’ with the Board on December 1, 2014.  20 

3 IGUA took no position. 
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DSM DEFERRAL AND VARIANCE ACCOUNT BALANCES 1 

Account No.179-75 Lost Revenue Adjustment Mechanism (“LRAM”) 2 

The LRAM deferral account has a debit balance of $2.800 million. This balance includes 3 

volume variances related to 2012 audited full year demand side management (“DSM”) 4 

activities at 2013 rates and the audited volumes related to 2013 DSM activities. 5 

 6 

Exhibit A, Tab 4, Schedule 2, page 1 provides the breakdown of the LRAM deferral 7 

account balance for 2012 and 2013. Exhibit A, Tab 4, Schedule 2, pages 2 and 3 provide 8 

the LRAM volumes and the corresponding revenue impacts related to 2012 and 2013 9 

DSM activities respectively.  10 

 11 

The calculation for lost revenues for 2013 reflects the EB-2011-0327 Settlement 12 

Agreement (page 34) which states that for each measure implemented in any given 13 

month, the volumetric reductions for that month and the remaining months of the year 14 

will be calculated on a rate class basis.  The volumetric reductions will be multiplied by 15 

the volumetric distribution rate per m3 for the rate class for that year. For example, the 16 

natural gas savings implemented in March 2013 have ten months of LRAM calculated 17 

based on the average rate for that rate class for the year whereas natural gas savings 18 

implemented in November have two months of LRAM calculated based on the average 19 

rate for that rate class for the year. 20 

21 
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The amount Union proposes to dispose of for 2012 is a debit balance of $1.662 million 1 

(Exhibit A, Tab 4, Schedule 2, page 2, line 19, column (c)) which represents lost 2 

revenues from audited 2012 volume savings for the  year of 137,438 103 m3 at 2013 rates. 3 

4 

In 2013, the variance is a debit balance of $1.138 million (Exhibit A, Tab 4, Schedule 2, 5 

page 3, line 19, column (c)), comprising of total monthly forecasted volume savings of 6 

126,542 103 m3.   The 2013 variance represents the volumetric reductions for the month 7 

the forecasted volume savings were realized and for the remaining months of the 2013 8 

year.    9 

 10 

There were no 2013 DSM volumes included in 2013 rates. Union is proposing to dispose 11 

of the LRAM balance related to audited, 2013 DSM activities. Since this is a different 12 

process than in previous applications, there will be no true-up amount between unaudited 13 

and audited amounts to be captured in the deferral account for future disposition.  14 

 15 

Account No.179-111 Demand Side Management Variance Account (“DSMVA”) 16 

This account records the difference between actual DSM costs incurred and the DSM 17 

budget included in rates. The debit balance of $1.198 million (Exhibit A, Tab 4, Schedule 18 

3, line 14, column (c)) represents the difference between actual 2013 DSM expenditures 19 

of $32.839 million and $31.641 million included in rates. 20 

21 
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Union has followed the methodology filed in the Settlement Agreement approved by the 1 

Board in the EB-2011-0327 Decision and Order dated February 21, 2012. Union has 2 

tracked the variance between actual DSM spending by rate class, relative to the DSM 3 

budget included in rates by rate class, in the DSMVA.  With the exception of low-income 4 

costs, all program costs were allocated by program and assigned by rate class based on 5 

the percentage allocation of the actual customer incentive costs. All portfolio-level costs 6 

were allocated to a rate class based on the percentage allocation of the program costs by 7 

rate class, as outlined on page 36 of the Settlement Agreement.  8 

 9 

The variance spent on low-income DSM programming has been allocated in proportion 10 

to the most recent Board-approved distribution revenue by rate class, as outlined in 11 

Appendix C of the Settlement Agreement.  The overall 2013 low-income budget spend of 12 

$8.897 million, which includes the allocated portfolio costs, is allocated in proportion to 13 

the 2013 distribution revenue (EB-2011-0210).  14 

 15 

In addition, as per Section 10.2 of the Settlement Agreement, Union is eligible to recover 16 

up to an additional 15% above its annual Board-approved DSM budget through the 17 

DSMVA as long as Union has achieved its overall weighted scorecard target on a pre-18 

audited basis for one or more of its scorecards, provided the funding was spent on 19 

program expenses.  20 

21 
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The additional expenditure over the 2013 DSM Budget included in rates is $1.197 1 

million. This expenditure was allocated to two of the four scorecards – the Resource 2 

Acquisition and Low-Income scorecards.  Both scorecards achieved pre-audit results 3 

above the weighted scorecard targets required for the 15% overspend to be accessed.  The 4 

pre-audit, scorecard results are summarized below, in Table 1. 5 

Table 1 
2013 DSM Scorecard Results (Pre-Audit) 

Scorecard Total Scorecard 
Target Achieved 

Resource Acquisition 142% 

Low-Income 155% 

Budget Transfers between Programs (DSM Guidelines for Natural Gas Utilities issued 6 

June 30, 2011, EB-2008-0346)  7 

Page 4 of the Board’s DSM Guidelines for Natural Gas Utilities, EB-2008-0346, issued 8 

on June 30, 2011, states that the utilities should inform the Board and stakeholders in the 9 

event that cumulative fund transfers among Board-approved DSM programs exceed 30% 10 

of the approved annual DSM budget for an individual natural gas DSM program.  Union 11 

did not transfer more than 30% between programs.  12 

 13 

Union has adhered to all budget provisions outlined in the EB-2011-0327 Settlement 14 

Agreement, filed on January 31, 2012. 15 

16 
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 Evaluation Budget (Settlement Agreement Section 2.5) 1 

The Evaluation budget of $1.187 million was used solely for Evaluation expenditures as 2 

outlined in Section 2.5 of the Settlement Agreement.  The difference of $0.283 million 3 

between the Evaluation budget and the actual $0.905 million spent on Evaluation is 4 

credited to the DSMVA. 5 

 6 

Resource Acquisition Program – Integrated Energy Management Systems (“IEMS”) 7 

(Settlement Agreement Section 6.1) 8 

The $0.631 million budget associated with IEMS was allocated according to the 9 

provisions in section 6.1 of the Settlement Agreement.  The actual spend for IEMS 10 

activities in 2013 was $0.182 million. Union shifted $0.300 million of the IEMS budget 11 

to other programs, which is permitted under the Settlement Agreement. Therefore, the 12 

2013 Resource Acquisition targets were not adjusted.  The unspent $0.149 million of the 13 

IEMS budget is credited to ratepayers in the DSMVA.  14 

 15 

Resource Acquisition Program – Restrictions on rate class allocations (Settlement 16 

Agreement Section 6.4) 17 

Shifts in the Resource Acquisition budget did not result in increases of greater than 100% 18 

of the amount allocated to each rate class, as indicated in Exhibit A, Tab 4, Schedule 3.    19 

20 

21 

22 
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Large Volume Rate T1, Rate T2 and Rate 100 Program (Settlement Agreement Section 7) 1 

As outlined in Section 2, page 14, of the Board-approved 2013-2014 DSM Plan for Large 2 

Volume customers (EB-2012-0337), Union adhered to the maximum program budget 3 

transfer rules between Rate T1, Rate T2 or Rate 100 to Rate T1, Rate T2 or Rate 100 4 

respectively. The overall under spend of $0.018 million for the Large Volume Program is 5 

credited in the DSMVA.  In addition, as per the Settlement Agreement, Union did not 6 

transfer budget dollars from any other part of the overall DSM budget into Rate T1, Rate 7 

T2 or Rate 100 rate classes.   8 

 9 

Account No. 179-126 Demand Side Management Incentive Deferral Account 10 

(“DSMIDA”) 11 

This account has a debit balance of $7.784 million related to 2013 audited DSM activity.   12 

Exhibit A, Tab 4, Schedule 4 provides the breakdown of the DSMIDA by rate class.  13 

 14 

The DSMIDA was established in 2012, in accordance with the mechanism approved by 15 

the Board in the EB-2011-0327 proceeding, to record any shareholder incentive earned 16 

by Union related to DSM activities, including Resource Acquisition, Low-Income, Large 17 

Volume and Market Transformation.  18 

 19 

The 2013 DSM Incentive Union achieved for each scorecard is presented in Table 2 20 

below. 21 

22 
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Table 2 1 
Summary of 2013 Incentive Results by Scorecard 2 

3 
DSM Incentive 

Scorecard Plan (100% Target) Actual Results Max Payout 
Resource Acquisition $2,237,786 $3,143,206 $5,594,465 
Large Volume T2/T1/R100 $723,506 $1,362,407 $1,808,765 
Low-Income $1,091,400 $2,728,501 $2,728,501 
Market Transformation $220,104 $550,259 $550,259 

Total  $ 4,272,796   $      7,784,373   $          10,681,990 
4 

A.  Resource Acquisition Scorecard 5 

Resource Acquisition programs seek to achieve direct, measurable savings customer by 6 

customer, via the installation of energy efficient equipment. The Resource Acquisition 7 

scorecard included three performance metrics that support and incentivize technologies 8 

that drive deeper and longer savings for all customers.  Union achieved 113% on the 9 

overall Resource Acquisition scorecard and is claiming a $3.143 million DSM incentive 10 

based on the 2013 scorecard targets1 and corresponding incentives.  The 2013 Resource 11 

Acquisition scorecard is presented below in Table 3. 12 

13 

14 

15 

16 

17 

18 

1 EB-2011-0327, Settlement Agreement, Section 6, p.16. 
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Table 3 1 
2013 Resource Acquisition Scorecard 2

3

Metrics 
Metric Target Levels 

Weight Achievement 
% of 

Metric 
Achieved 

Weighted % 
of Metric 
Achieved Lower Band Target Upper Band 

Cumulative  
Natural Gas Savings (m3) 639,840,620 853,120,826 1,066,401,033 90% 920,774,950 116% 104.3% 

Deep Savings – Residential 120 160 200 5% 203 154% 7.7% 

Deep Savings - C/I 9.36% 10.36% 11.36% 5% 8.97% 31% 1.5% 
Total Scorecard Target Achieved 113% 

Scorecard Incentive Achieved    $ 3,143,206 

% of Maximum Incentive Achieved 56% 

4 

B. Large Volume Rate T1, Rate T2 and Rate 100 Scorecard 5 

The Large Volume scorecard measures the cumulative m3 savings of participants within 6 

the Rate T1, Rate T2 and Rate 100 rate classes. 7 

8 

The 2013 Large Volume Rate T1/Rate T2/Rate 100 program achieved a DSM incentive 9 

of $1.362 million.  This incentive amount is based upon achieving the targets approved 10 

by the Board in the 2013-2014 DSM Plan for Large Volume Customers proceeding (EB-11 

2012-0337). The 2013 Large Volume scorecard results are provided below in Table 4.  12 

13 

14 

15 

16 

17 
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Table 4 1 
2013 Large Volume Scorecard 2 

3 

Metrics 
Metric Target Levels 

Weight Achievement 
% of 

Metric 
Achieved 

Weighted % 
of Metric 
Achieved Lower Band Target Upper Band 

Rate T2/R100 Cumulative 
Natural Gas Savings (m3) 821,502,546 1,095,336,728 1,369,170,910 40% 1,664,166,592 204% 81.5% 

Rate T1 Cumulative 
Natural Gas Savings (m3) 150,477,098 200,636,131 250,795,164 60% 180,388,329 80% 47.9% 

Total Scorecard Target Achieved 129% 

Scorecard Incentive Achieved    $ 1,362,407 

% of Maximum Incentive Achieved 75% 

C.  Low-Income Scorecard 4 

Similar to the Resource Acquisition program, the Low-Income program seeks to achieve 5 

direct measurable savings by the installation of energy efficient equipment focusing on 6 

the needs of the low-income market segment.  The 2013 Low-Income program achieved 7 

the maximum DSM incentive of $2.729 million.  This incentive amount is based upon 8 

exceeding the performance goals as outlined by the approved Low-Income scorecard.  9 

The overall 2013 Low-Income scorecard results are provided below in Table 5.   10 

Table 5 11 
2013 Low-Income Scorecard 12 

13 

Metrics 
Metric Target Levels 

Weight Achievement 
% of 

Metric 
Achieved 

Weighted % 
of Metric 
Achieved Lower Band Target Upper Band 

Single Family Cumulative 
Natural Gas Savings (m3) 19,500,000 26,000,000 32,500,000 60% 40,236,650 210% 125.7% 

Multi Family Cumulative 
Natural Gas Savings (m3) 13,200,000 17,600,000 22,000,000 40% 15,267,883 73% 29.4% 

Total Scorecard Target Achieved 155% 
Scorecard Incentive Achieved     $2,728,501 

% of Maximum Incentive Achieved 100% 
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 D.    Market Transformation Scorecard 1 

In 2013, Union completely focused its Market Transformation activity on the New Home 2 

Efficiency offering, branded Optimum Home. 3 

Union achieved 166% on the overall 2013 Market Transformation scorecard resulting in 4 

a $0.550 million DSM incentive.  The 2013 Market Transformation results are provided 5 

in Table 6. 6 

Table 6 7 
2013 Market Transformation Scorecard 8

9

Metrics 
Metric Target Levels 

Weight Achievement 
% of 

Metric 
Achieved 

Weighted % 
of Metric 
Achieved 

Lower 
Band Target Upper Band 

New Participating Builders 6 8 15 60% 8 100% 60.0% 

Prototype Homes Built 20% 30% 40% 40% 63% 266% 106.3% 

Total Scorecard Target Achieved 166% 

Scorecard Incentive Achieved $550,259 

% of Maximum Incentive Achieved 100% 

The process to finalize DSMIDA related balances includes an external audit of Union’s 10 

DSM Annual Report, review by the Audit Committee and communication to the DSM 11 

Consultative as outlined in the Joint Terms of Reference on Stakeholder Engagement for 12 

DSM Activities dated November 4, 20112, as described in further detail in Exhibit A, Tab 13 

3.   14 

15 

2 EB-2011-0327, Joint Terms of Reference on Stakeholder Engagement for DSM Activities by Enbridge 
Gas Distribution Inc. and Union Gas Limited, Attachment A. 
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Line Account Balance 
No. Number Account Name ($000's)

DSM Accounts:
1 179-75 Lost Revenue Adjustment Mechanism 2,800 
2 179-111 Demand Side Management Variance Account 1,198 
3 179-115 Shared Savings Mechanism - 
4 179-126 Demand Side Management Incentive 7,784 

5 Total DSM Accounts (Lines 1 through 4) 11,782              

6 Total Deferral Account Balances 11,782 

UNION GAS LIMITED
Deferral Account Balances

Year Ending December 31, 2013
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Line
No. Particulars ($) 2012(1) 2013 (2) 

(a) (b) (c) 
South

1 M1 Residential 154,511             86,465               240,976             
2 M1 Commercial 161,807             70,144               231,951             
3 M1 Industrial 2,656 3,094 5,749 
4 M2 Commercial 316,235             255,814             572,050             
5 M2 Industrial 104,156             49,340               153,496             

Industrial
6 M4 124,769             54,541               179,311             
7 M5 188,948             263,985             452,933             
8 M7 8,609 5,625 14,234               
9 T1 6,366 4,817 11,183               

10 T2 4,354 5,550 9,904 
11 1,072,411          799,374             1,871,785          

North
12 Residential 01 84,839               36,254               121,093             
13 Commercial 01 125,968             63,710               189,677             
14 Commercial 10 221,626             157,644             379,270             
15 Industrial 10 80,955               37,530               118,486             

Industrial
16 Rate 20 37,216               19,638               56,854               
17 Rate 100 38,666               23,983               62,650               
18 589,270             338,760             928,030             

19 Total 1,661,681          1,138,134          2,799,814          

Notes:
(1)
(2)

EB-2014-0273, Exhibit A, Tab 4, Schedule 2, page 2 of  3, column (c).
EB-2014-0273, Exhibit A, Tab 4, Schedule 2, page 3 of  3, column (c).

UNION GAS LIMITED
Lost Revenue Adjustment Mechanism

Breakdown of 2013 LRAM Deferral Account Balance

Amounts by DSM Plan Year Total Amount in 
LRAM Deferral 

Account
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2012
Audited 2013

Volumes (1) Rates
Line
No. Particulars 103 m3 $/103 m3 ($)

(a) (b) (c) = (a) * (b)
South

1 M1 Residential 4,052 38.136           154,511 
2 M1 Commercial 4,243 38.136           161,807 
3 M1 Industrial 70 38.136           2,656 

4 M2 Commercial 6,897 45.850           316,235 
5 M2 Industrial 2,272 45.850           104,156 

Industrial
6 M4 13,048 9.562             124,769 
7 M5 8,589 21.998           188,948 
8 M7 2,737 3.146             8,609 
9 T1 8,944 0.712             6,366 

10 T2 55,769 0.078             4,354 
11 106,620 1,072,411                

North

12 Residential 01 707 119.989 84,839 
13 Commercial 01 1,107 113.744 125,968 
14 Commercial 10 2,847 77.842 221,626 
15 Industrial 10 1,114 72.680 80,955 

Industrial
16 Rate 20 6,949 5.355 37,216 
17 Rate 100 18,093 2.137 38,666 
18 30,818 589,270 

19 Total 137,438 1,661,681                

Notes:
(1) Audited Demand Side Management 2013 Annual Report. 

UNION GAS LIMITED
Lost Revenue Adjustment Mechanism
2012 - Audited Full Year at 2013 Rates

Net LRAM Deferral 
Account Balance 

Proposed for 
Disposition
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2013- Monthly 2013
Audited, Delivery Revenue

Line Volumes (1) Rates Impact
No. Particulars 103 m3 $/103 m3 ($)

(a) (b) (c) =  (a) x (b) 
South

1 M1 Residential 2,267 38.136               86,465 
2 M1 Commercial 1,839 38.136               70,144 
3 M1 Industrial 81 38.136               3,094 

4 M2 Commercial 5,579 45.850               255,814 
5 M2 Industrial 1,076 45.850               49,340 

Industrial
6 M4 5,704 9.562 54,541 
7 M5 12,000               21.998               263,985 
8 M7 1,788 3.146 5,625 
9 T1 6,765 0.712 4,817 
10 T2 71,148               0.078 5,550 
11 108,249 799,374 

North
12 Residential 01 302 119.989             36,254 
13 Commercial 01 560 113.744             63,710 
14 Commercial 10 2,025 77.842               157,644 
15 Industrial 10 516 72.680               37,530 

Industrial
16 Rate 20 3,667 5.355 19,638 
17 Rate 100 11,223               2.137 23,983 
18 18,293               338,760 

19 Total 126,542 1,138,134 

Notes:
(1) Based on Audited 2013 DSM evaluation results. The monthly volumetric reductions for the month

UNION GAS LIMITED
Lost Revenue Adjustment Mechanism

2013 Audited

the measure is implemented and the remaining months of the year is calculated based on the 
Settlement Agreement in EB-2011-0327 (page 34).
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No. Particulars ($000's)

DSM Costs in 2013 
Rates(1) Actual DSM Costs (2) Account Balance Variance

(a) (b) (c) = (b) - (a)
South

1 M1 10,450,635               10,333,194               (117,442) (1.1%)
2 M2 3,895,641 4,772,607 876,966 22.5%
3 M4 1,607,005 2,729,864 1,122,859 69.9%
4 M5 2,682,639 2,757,127 74,488 2.8%
5 M7 905,621 487,495 (418,127) (46.2%)
6 T1 1,800,914 1,820,057 19,143 1.1%
7 T2 2,608,553 2,770,207 161,654 6.2%

23,951,008               25,670,550               1,719,542 7.2%

North
9 Rate 01 3,731,553 2,992,512 (739,041) (19.8%)

10 Rate 10 1,186,222 1,361,335 175,113 14.8%
11 Rate 20 974,496 1,343,800 369,304 37.9%
12 Rate 100 1,798,000 1,470,730 (327,270) (18.2%)
13 7,690,270 7,168,376 (521,894) (6.8%)

14 Total 31,641,278               32,838,927               1,197,648 3.8%

Notes:
(1)

(2)

UNION GAS LIMITED
Demand Side Management Variance Account

2013

DSM in 2013 rates as per EB-2011-0210 Board-approved Cost Study.

Allocated as per the Settlement Agreement issued January 31, 2012 and the Decision and Order on 
the Settlement Agreement EB-2011-0327 issued on February 21, 2012.
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Line   
No. Particulars ($)

Amount Based on 
2013 Audited 

Results (1) 

(a)
South

1 M1 3,323,745            
2 M2 1,045,315            
3 M4 459,787               
4 M5 462,424               
5 M7 78,035 
6 T1 439,804               
7 T2 588,821               

6,397,931            

North
8 Rate 01 567,478               
9 Rate 10 275,787               
10 Rate 20 209,395               
11 Rate 100 333,782               
12 1,386,442            

13 Total 7,784,373            

Notes
(1) The DSM incentive for 2013 is calculated and allocated to rate classes

using the mechanism approved by the Board in EB-2011-0327.

UNION GAS LIMITED
DSM Incentive Deferrral Account

Based on 2013 Audited Results

2013 Amount
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ALLOCATION AND DISPOSITION OF DSM DEFERRAL AND VARIANCE 1 

ACCOUNT BALANCES 2 

The purpose of this evidence is to address the allocation and disposition of 2013 DSM-3 

related deferral and variance account balances identified at Exhibit A, Tab 4, Schedule 1. 4 

 5 

The allocation of 2013 DSM-related deferral and variance account balances to rate 6 

classes appears at Exhibit A, Tab 5, Schedule 1.  Exhibit A, Tab 5, Schedule 2 provides 7 

the unit rates for disposition to Union’s in-franchise rate classes.  Exhibit A, Tab 5, 8 

Schedule 3 provides the impact of the proposed disposition for general service customers 9 

in Union South and Union North. 10 

 11 

The allocation of 2013 DSM-related deferral and variance account balances to rate 12 

classes is consistent with the allocation methodologies approved by the Board in EB-13 

2013-0109 (Union’s 2012 Earnings Sharing and Deferral Account Disposition 14 

proceeding). 15 

 16 

DSM-related Deferral Accounts 17 

Union proposes to allocate the balance in the Lost Revenue Adjustment Mechanism 18 

Deferral Account (“LRAM”) (179-75) to rate classes in proportion to the margin 19 

reduction attributable to DSM activities appearing at Exhibit A, Tab 4, Schedule 2, page 20 

1. 21 

22 
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Union proposes to allocate the balance in the Demand Side Management Variance 1 

Account (“DSMVA”) (179-111) to rate classes in proportion to the actual DSM spending 2 

by rate class in 2013, with the exception of low-income spending which is allocated in 3 

proportion to the most recent Board-approved distribution revenue by rate class. This 4 

allocation methodology is consistent with the methodology approved by the Board in the 5 

EB-2011-0327 (2012-2014 DSM Plan) Settlement Agreement.  6 

 7 

Union proposes to allocate the balance in the Demand Side Management Incentive 8 

Deferral Account (“DSMIDA”) (179-126) to rate classes in proportion to the actual DSM 9 

spending by rate class in 2013. This allocation methodology is consistent with the 10 

methodology approved by the Board in the EB-2011-0327 (2012-2014 DSM Plan) 11 

Settlement Agreement.  12 

 13 

Disposition of 2013 DSM-related Deferral Account Balances  14 

For General Service M1, M2, Rate 01 and Rate 10 customers Union proposes to dispose 15 

of the net 2013 DSM-related deferral and variance account balances prospectively over 16 

the April 1, 2015 to September 30, 2015 time period. The prospective refund / recovery 17 

approach proposed for M1, M2, Rate 01 and Rate 10 customers is consistent with how 18 

Union disposed of 2012 deferral account balances in EB-2013-0109. 19 

 20 

For in-franchise contract rate classes, Union is proposing to dispose of the net 2013 21 

DSM-related deferral and variance account balances as a one-time adjustment with April 22 
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2015 bills customers receive in May 2015. This one-time adjustment approach is 1 

consistent with the methodology used for the disposition of 2012 deferral account and 2 

earnings sharing balances in EB-2013-0109. 3 

4 

General Service Bill Impacts 5 

General Service customer impacts are presented at Exhibit A, Tab 5, Schedule 3.  For a 6 

residential customer in Union South with annual consumption of 2,200 m3, the charge for 7 

the period April 1, 2015 to September 30, 2015 is $3.10.  For a residential customer in 8 

Union North with annual consumption of 2,200 m3, the charge for the period April 1, 9 

2015 to September 30, 2015 is $0.33. 10 
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Line Acct Rate 01 Rate 10 Rate 20 Rate 100 Rate 25 M1 M2 M4 M5A M7 M9 M10 T1 T2 T3 M12 M13 C1 M16 Total (1)
No. Particulars No. ($000's) ($000's) ($000's) ($000's) ($000's) ($000's) ($000's) ($000's) ($000's) ($000's) ($000's) ($000's) ($000's) ($000's) ($000's) ($000's) ($000's) ($000's) ($000's) ($000's)

(a) (b) (c) (d) (e) (f) (g) (h) (i) (j) (k) (l) (m) (n) (o) (p) (q) (r) (s) (t) (u)

Delivery Related Deferrals:
1 Lost Revenue Adjustment Mechanism (2) 179-75 311          498         57          63           -          479             726                179          453         14          -         -         11          10          -         -         -         -         -         2,800                    
2 Demand Side Management Variance Account (3) 179-111 (739)         175         369        (327)        -          (117)            877                1,123       74          (418)       -         -         19          162        -         -         -         -         -         1,198                    
3 Demand Side Management Incentive (4) 179-126 567          276         209        334         -          3,324          1,045             460          462         78          -         -         440        589        -         -         -         -         -         7,784                    
4 Total Delivery-Related Deferrals 139          949         636        69           -          3,685          2,648             1,762       990         (326)       -         -         470        760        -         -         -         -         -         11,782                  

Notes:
(1) EB-2014-0273, Exhibit A, Tab 4, Schedule 1.
(2) EB-2014-0273, Exhibit A, Tab 4, Schedule 2, page 1, column (c).
(3) EB-2014-0273, Exhibit A, Tab 4, Schedule 3, column (c).
(4) EB-2014-0273, Exhibit A, Tab 4, Schedule 4, column (a).

UNION GAS LIMITED
Allocation of 2013 DSM Deferral Account Balances

Union North Union South
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Deferral
Balance Unit Rate for

for Forecast Prospective
Line Rate Disposition Volume Recovery/(Refund)
No. Particulars Class ($000's) (103m3) (1) (cents/m3)

(a) (b) (c) = (a/b)*100

1 Small Volume General Service 01 139        194,537        0.0716 
2 Large Volume General Service 10 949        94,216          1.0069 

3 Small Volume General Service M1 3,685     618,966        0.5953 
4 Large Volume General Service M2 2,648     316,592        0.8364 

Notes:
(1)  Forecast volume for the period April 1, 2015 to September 30, 2015.

UNION GAS LIMITED

2013 DSM Deferral Account Disposition
General Service Unit Rates for Prospective Recovery/(Refund) - Delivery
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Deferral
Balance 2013

for Actual
Line Rate Disposition Volume Unit Rate
No. Particulars Class ($000's) (103m3) (cents/m3)

(a) (b) (c) = (a/b)*100

Union North
1 Medium Volume Firm Service  (1) 20 101        103,259           0.0976 
2 Medium Volume Firm Service  (2) 20T 535        547,703           0.0976 
3 Large Volume High Load Factor  (2) 100T 69          1,926,556        0.0036 
4 Large Volume Interruptible 25 -         214,641           - 

Union South
5 Firm Com/Ind Contract M4 1,762     475,054           0.3709 
6 Interruptible Com/Ind Contract M5 990        522,767           0.1893 
7 Special Large Volume Contract M7 (326)       172,399           (0.1890) 
8 Large Wholesale M9 -         63,052             - 
9 Small Wholesale M10 -         266 - 

10 Contract Carriage Service T1 470        451,964           0.1040 
11 Contract Carriage Service T2 760        4,295,830        0.0177 
12 Contract Carriage- Wholesale T3 -         273,597           - 

Notes:
(1)  Sales and Bundled-T customers only.
(2)  T-service customers only.

UNION GAS LIMITED
Contract Unit Rates for One-Time Adjustment - Delivery

2013 DSM Deferral Account Disposition
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Unit Rate
for Prospective

Line Rate Recovery/(Refund) Volume Bill Impact
No. Particulars Component (cents/m3)  (1) (m3)  (2) ($)

(a) (b) (c) = (a x b) / 100

1 Rate 01 Delivery 0.0716 468 0.33 
2 Commodity - 468 - 
3 Transportation - 468 - 
4 0.0716 0.33 

5      Sales Service 0.33 
6      Direct Purchase Bundled T 0.33 

7 Rate 10 Delivery 1.0069 26,039 262.19              
8 Commodity - 26,039 - 
9 Transportation - 26,039 - 
10 1.0069 262.19              

11      Sales Service 262.19              
12      Direct Purchase Bundled T 262.19              

13 Rate M1 Delivery 0.5953 521 3.10 
14 Commodity - 521 - 
15 0.5953 3.10 

16      Sales Service 3.10 
17      Direct Purchase 3.10 

18 Rate M2 Delivery 0.8364 17,228 144.09              
19 Commodity - 17,228 - 
20 0.8364 144.09              

21      Sales Service 144.09              
22      Direct Purchase 144.09              

Notes:
(1)  EB-2014-0273 Exhibit A, Tab 5, Schedule 2, page 1, column (c).
(2)  Average consumption, per customer, for the period April 1, 2015 to September 30, 2015.

UNION GAS LIMITED
General Service Bill Impacts
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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. 

 

4 
 



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.  

Direct Access Budget Each Rate T2 and Rate 100 customer has dedicated access to the customer 
incentive budget they pay in their rates. 

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.   
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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. 

 

6 
 



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 demand-side 
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. 
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Resource Acquisition     Programs that seek to achieve direct, measurable savings customer-by-customer 
through the incenting/promotion of specific energy efficiency upgrades. 

 
Social and 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.

8 
 



Executive Summary 
The year 2013 represents Union Gas’ seventeenth year of delivering natural gas savings to its customers 
through cost effective Demand Side Management (“DSM”) programs.  Union Gas’ DSM programs 
support residential, low-income, commercial and industrial customers to realize energy savings and 
environmental benefits by providing energy efficiency education, awareness and incentives. To date, 
Union Gas’ commitment to DSM initiatives has translated to approximately 1.293 billion m3 of annual 
natural gas savings, equivalent to more than $2.618 billion in net Total Resource Cost benefits.  As the 
second year within the constructs of EB-2011-0327, 2013 represented opportunities to drive deeper 
savings for customers. 

A noteworthy change in 2013 was to Union’s Large Industrial program.  Union’s Large Industrial DSM 
program filed in the 2012 – 2014 Demand Side DSM Plan Settlement Agreement (“Agreement”) in EB-
2011-0327 applied for 2012 only.  As part of the Agreement, Union committed to file a new application 
and evidence with the Ontario Energy Board (“the Board”) supporting a Large Industrial Rate T1 and 
Rate 100 DSM plan for 2013 and 2014.  A decision on this Large Volume DSM Plan (EB-2012-0337) was 
rendered on March 19, 2013 approving 2013-2014 DSM programming for Large Volume customers.  As a 
result of this decision a key fundamental shift was towards a direct access budget mechanism.  In lieu of 
an aggregate pool approach, at the beginning of the year these customers each have direct access to the 
customer incentive budget they pay in rates. 

Key evaluation priorities at the Technical Evaluation Committee (TEC) include the development of the 
Technical Reference Manual as well as the implementation of the custom net-to-gross impact evaluation 
study, which contribute to the continual improvement of DSM technical and evaluation standards for 
natural gas utilities in Ontario. 

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 2013 DSM portfolio generated 2.821 
billion m³ of cumulative natural gas savings, earning a Utility Shareholder Incentive of $7.784 million.  
Program spend was $32.839 million, which was 3.79% over the 2013 DSM budget of $31.641 million.  

Union celebrates the success of its 2013 DSM programs and the associated significant energy reductions 
that ratepayers have realized.   
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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 2013.  It also provides an avenue for Union to benchmark the results 
in this second year under the 2012-2014 multi-year DSM plan, highlight successes and lessons learned, 
and summarize evaluation work conducted.   

Union’s 2013 DSM portfolio included programs directed towards Residential, Commercial/Industrial, 
Low-Income, Market Transformation and Large Volume Rate T1, Rate T21/R100 customers as listed 
below: 
  
Residential Program 

• Energy Savings Kit Offering 
• Home Reno Rebate Offering 

Commercial/Industrial Program 
• Prescriptive and Quasi-Prescriptive Offering 

o Water Heating Initiatives 
 Condensing Gas Water Heaters  
 Ozone Laundry Equipment  

o Space Heating Initiatives 
 Air Curtain Technology  
 Condensing Boilers 
 Condensing Make-up Air Units  
 Destratification Fans  
 Energy Recovery Ventilators and Heat Recovery Ventilators 
 High Efficiency Non-Condensing Boilers  
 Infrared Heaters  

o Commercial Kitchen Initiatives 
 Cooking Equipment – Energy Star Fryers 
 Demand Control Kitchen Ventilation 
 Energy Star Dishwashers 

• Custom Offering 
o Customer Engagement – Communication and Education 
o Engineering Feasibility and Process Improvement Studies 
o Operation and Maintenance 
o New Equipment and Processes 
o Energy Management 

Low-Income Program 
• Helping Homes Conserve Offering 
• Affordable Housing Conservation Offering 

  

1 Rate T1 was split into two rate classes to address diversity between smaller and larger customers within the T1 
rate class, see section 2.1. 
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Large Volume Program 
• Custom Offering 

o Customer Engagement – Communication and Education 
o New Equipment and Processes 
o Operations and Maintenance 
o Process Improvement Studies 
o Engineering Feasibility Studies 
o Steam Trap Surveys 
o Boiler Tune-ups 
o Infrared Anti-Condensate Polyethylene Plastic 

Market Transformation Program 
• Optimum Home 

 
Major cumulative m3 drivers for the 2013 DSM efforts are outlined in Figure 1.0.  

 
 

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

Commercial / 
Industrial, 

885,049,151, 
31% 

Large Volume 
Rate 100, 

307,445,127, 
11% 

Large Volume 
Rate T1, 

180,388,329, 
7% 

Large Volume 
Rate T2, 

1,356,721,466, 
48% 

Low-Income, 
55,504,533, 2% 

Residential, 
35,725,799, 1% 
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2. Demand Side Management Framework 

2.1 Union Gas’ 2012 – 2014 DSM Plan 
In 2013, Union entered the second year of the EB-2011-0327 multi-year 2012 – 2014 DSM Plan which 
was filed on September 23, 2011 in accordance with the Board’s Demand Side Management Guidelines 
for Natural Gas Utilities (“Guidelines”) EB-2008-0346 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 Large Industrial DSM program filed in the 2012 – 2014 DSM Plan Settlement Agreement 
(“Agreement”) in EB-2011-0327 applied for 2012 only.  As part of the Agreement, Union committed to 
file a new application and evidence with the Board supporting a Large Industrial Rate T1 and Rate 100 
DSM plan for 2013 and 2014.  A decision on this Large Volume DSM Plan EB-2012-0337 was rendered on 
March 19, 2013 approving 2013-2014 DSM programming for Large Volume customers, as described in 
section 6.1. 

In Union’s 2013 Cost of Service Application EB-2011-0210, it was proposed to split Rate T1 into two rate 
classes to address diversity between smaller and larger customers within the T1 rate class. This rate 
change was effective as of January 1, 2013. 

Union’s DSM activities are continuing to drive 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 
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 stakeholder engagement process includes the establishment of a common 
Technical Evaluation Committee (TEC) and a separate Audit Committee (AC) for each utility. 
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2.3 Technical Evaluation Committee   
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 (by consensus);
• Establish evaluation priorities and specify future evaluation studies to be undertaken –

execution of all work defined by the TEC is subject to the utilities’ resource constraints (such as
funding, personnel resources, time limitations); and

• Review and reach consensus on the design and implementation of evaluation studies.

The TEC is comprised of three intervenor representatives, representatives from both natural gas utilities, 
and two independent members.  The 2013 TEC members were as follows: Jay Shepherd (School Energy 
Coalition), Julie Girvan (Consumers Council of Canada), Chris Neme (Green Energy Coalition), Ravi 
Sigurdson (Enbridge Gas), Tina Nicholson (Union Gas), Ted Kesik (Ph.D., professor of building science at 
University of Toronto), and Bob Wirtshafter (Ph.D., DSM planning and evaluation, market research and 
program design expert).  

In the first quarter of 2013, the TEC identified several evaluation priorities that would be undertaken. 
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: 
• Establish the standard scope of the annual audit for the term 2012 to 2014 – goals versus tasks;
• 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;
• 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.

The AC consists of four members; three intervenor members and one utility representative.  The 2013 
AC members are as follows: Vince DeRose (Canadian Manufacturers and Exporters), Julie Girvan 
(Consumers Council of Canada), Kai Millyard (Green Energy Coalition) and Tina Nicholson (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
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• 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 treated 
independently 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 
The Board mandates cost effectiveness screening as the means for determining the economic value of a 
DSM program.  As per the Guidelines, the Total Resource Cost (TRC) test is used to screen for cost 
effectiveness 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 costs2 associated with the energy efficient equipment in relation to its less-
efficient equivalent, as well as any program, administrative, and evaluation costs attributed directly to 
the program. 3  Resource Acquisition programs are considered cost effective if the ratio of the present 
value of the TRC benefits to the present value of the TRC costs exceeds 1.0. To recognize that low-
income 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 evaluations: 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, and assess why program 
outcomes occur.  

One of the guiding principles of the TEC 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.  Impact evaluations undertaken in 2013 are presented in Section 8 of 
this report. 

2 Incremental costs include capital, cost of removal less salvage value, installation, operating and maintenance 
and/or fuel costs. 
3 By definition of the TRC test, incentive costs provided to program participants are not included as TRC costs. 
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2.8 Audit of the 2013 DSM Annual Report  
To substantiate Union’s DSM Portfolio results, this DSM Annual Report is subject to an independent 
external audit. The AC selected Evergreen Economics to conduct the audit for the 2013 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 2013 AC plays an advisory role throughout the audit to facilitate the achievement of the audit 
objectives.  
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3. Overall 2013 DSM Program Results
With spending in the amount of $32,838,926, Union’s DSM program generated 2,820,834,405 
cumulative m³ in natural gas savings for customers. As illustrated in Figure 3.0, the Large Volume 
program delivered the largest portion of savings in 2013, followed by the Commercial/Industrial, Low-
Income and Residential programs respectively. 

Figure 3.0, 2013 Cumulative Gas Savings by Program (Percentage) 

Table 3.0 summarizes Union’s DSM results by program for 2013, 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 – 2013 Program Results 

Program Annual Net Gas 
Savings (m3) 

Cumulative Net 
Gas Savings (m3) Units Expenditures Net TRC TRC Ratio 

Residential 3,162,690 35,725,799 43,285 $3,372,157 $12,832,397 4.40 
Commercial / 
Industrial 51,833,431 885,049,151 7,056 $12,587,008 $66,604,696 2.01 

Low-Income 2,551,934 55,504,533 12,303 $8,042,873 -$2,305,267 0.77 
Large Volume 122,418,509 1,844,554,921 484 $4,738,953 $252,262,463 8.74 
Optimum Home 0 0 0 $944,661 $0 NA 

Program Total 179,966,564 2,820,834,405 63,128 $29,685,652 $329,394,289 3.93 

Portfolio Costs $3,153,274 

Total 2013 Spend $32,838,926 $326,341,359 3.83 

Commercial / 
Industrial 

31% 

Large Volume 
66% 

Low-Income 
2% 

Residential 
1% 
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Figure 3.1, Scorecard Contribution to Union Incentive Achieved 
 
DSM costs are detailed on a program level in Table 3.1. 

Table 3.1 – 2013 Direct DSM Program Costs 

Program Administration Evaluation Promotion Incentives 2013 Total 

Residential $484,214 $60,350 $1,803,033 $1,024,560 $3,372,157 
Commercial/ 
Industrial $2,554,405 $127,592 $1,491,586 $8,413,425 $12,587,008 

Low-Income $768,319 $219,938 $853,703 $6,200,913 $8,042,873 
Large Volume $750,796 $32,045 $38,899 $3,917,213 $4,738,953 
Optimum Home $365,383 $0 $211,078 $368,200 $944,661 

Program Total $4,923,117 $439,925 $4,398,299 $19,924,311 $29,685,652 

Portfolio Costs       
Research     $835,349 
Evaluation     $464,788 
Administration     $1,853,137 

Portfolio Total         $3,153,274 

Total 2013 Spend $4,923,117 $439,925 $4,398,299 $19,924,311 $32,838,926 

 

  

Resource 
Acquisition, 
$3,143,206, 

40% 

Large Volume, 
$1,362,407, 

18% 

Low-Income, 
$2,728,501, 

35% 

Market 
Transformation, 

$550,259, 5% 
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Net annual and cumulative savings4 are provided in Table 3.2. 

Table 3.2 – 2013 Net Natural Gas Savings 

Program Offering Annual Net Gas 
Savings (m3) 

Cumulative Net 
Gas Savings (m3) 

Residential Energy Savings Kit 2,859,018 29,652,362 
Home Reno Rebate 303,672 6,073,437 

Residential Total 3,162,690 35,725,799 

Commercial/ Industrial Prescriptive 14,207,995 272,204,417 
Custom 37,625,436 612,844,734 

Commercial/Industrial Total 51,833,431 885,049,151 

Low-Income Affordable Housing Conservation 933,333 15,267,883 
Helping Homes Conserve 1,618,601 40,236,650 

Low-Income Total 2,551,934 55,504,533 

Large Volume Rate 100 20,020,746 307,445,127 
Rate T1 10,488,841 180,388,329 
Rate T2 91,908,922 1,356,721,466 

Large Volume Rate T1, Rate T2, and Rate 100 Total 122,418,509 1,844,554,921 

Optimum Home 0 0 

Optimum Home Total 0 0 

Portfolio Total 179,966,564 2,820,834,405 

4 Gross annual and cumulative gas savings total 370,473,690m3 and 5,752,390,292m3 respectively.  Gross savings 
refer to the results of Union’s 2013 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 the residential and commercial/industrial markets. Resource acquisition programs 
are programs that seek to achieve direct, measureable savings for customers 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, and 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 
113% of the overall scorecard target, resulting in an incentive of $3.143 million. 

Table 4.0 – 2013 Resource Acquisition Scorecard Results 

Metrics 
Metric Target Levels 

Weight Achievement 
% of 

Metric 
Achieved 

Weighted % 
of Scorecard 

Achieved Lower Band Target Upper Band 

Cumulative Natural 
Gas Savings (m3) 

639,840,620 853,120,826 1,066,401,033 90% 920,774,950 116% 104% 

Deep Savings – 
Residential 

120 160 200 5% 203 154% 7.7% 

Deep Savings - C/I 9.36% 10.36% 11.36% 5% 8.97% 31% 2% 

        Total Scorecard Target Achieved 113% 

        Scorecard Incentive Achieved $3,143,206 

 

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 
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: 
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• 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 2012 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 and therefore 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 – 2013 Resource Acquisition Program Results 

Program Offering Units 
Annual Net Gas 

Savings (m3) 
Cumulative Net 
Gas Savings (m3) 

Total Spend Net TRC 
TRC 

Ratio 

Residential Energy Savings Kit 43,078 2,859,018 29,652,362 
 $ 3,372,157  $ 12,832,397 4.40 

Home Reno Rebate 207 303,672 6,073,437 

Commercial/ 
Industrial 

Prescriptive 6,558 14,207,995 272,204,417  $ 5,830,100  $ 22,058,811 2.37 

Custom 498 37,625,436 612,844,734  $ 6,756,908  $ 44,545,885 1.89 

2013 Resource Acquisition Total 50,341 54,996,121 920,774,950  $ 15,959,165  $ 79,437,093 2.14 

4.1 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. Strategic efforts to cost effectively promote energy efficiency within Union’s residential 
customer base included working with new partnerships, existing trade allies and partners, as well as 
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direct-to-customer promotions.  In 2013, Union focused on the Energy Saving Kit (ESK) offering (Section 
4.1.1) and the Home Reno Rebate (HRR) 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 – 2013 Residential Program Results 

Program Offering Units Annual Net Gas
Savings (m3) 

Cumulative Net 
Gas Savings (m3) Total Spend Net TRC TRC 

Ratio 

Residential Energy Savings Kit 43,078 2,859,018 29,652,362 
 $ 3,372,157  $ 12,832,397 4.40 

Home Reno Rebate 207 303,672 6,073,437 

2013 Residential Total 43,285 3,162,690 35,725,799  $ 3,372,157  $ 12,832,397 4.40 

Table 4.3 – 2013 Residential Program Spend 

Item Total 

Incentives  $ 1,024,560 

Administration  $ 484,214 

Evaluation  $ 60,350 

Promotion  $ 1,803,033 

2013 Total Residential Program Spend $ 3,372,157 

Table 4.4 shows the calculation of the Residential program’s TRC ratio. With a TRC ratio of 4.40, the 
Residential program’s net TRC benefits are over four times greater than its net TRC costs.  

Table 4.4 – 2013 Residential Program Cost-Effectiveness 

TRC Benefits TRC Costs Net TRC TRC Ratio 
(a) (b) (c)=(a-b) (d)=(a/b) 

Measures  $ 16,611,300 $1,431,306 $15,179,994 11.61  

Administration $484,214 

Evaluation $60,350 

Promotion $1,803,033 

Residential Program Total  $ 16,611,300 $3,778,903  $ 12,832,397 4.40 

4.1.1  Energy Savings Kit Offering 
Energy Savings Kits (ESKs) have been distributed to Union’s residential customers since 2000.  In 2013, 
Union distributed 43,078 ESKs, a decline from 62,641 in 2012. As the market gets saturated, the focus 
has been to reduce, but not eliminate this offering to ensure that the residential market as a whole 
continues to have access to energy efficiency measures. 
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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 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  
In 2013, the primary delivery approach for the ESK offering was the ESK door-to-door initiative, 
supported by a combination of other channels that included:  Account Manager ESK distribution, pick-up 
depots, HVAC partnerships, direct mail and online campaigns.  

Calculation of Savings 
Union conducted an impact evaluation for the ESK offering to verify installation and usage of measures. 
This impact evaluation determined the number of ESK measures that were installed and remained 
installed for 2013, the portion of showering that was attributable to the ESK showerhead, and the 
percentage of ESK recipients that used a natural gas water heater to heat their home’s water. Through 
these efforts, the impact evaluation provides adjustment factors that are applied to the savings claims. 
See section 8.1.1 of this report for further details. 

ESK Door-to-Door Distribution 
Union first implemented a pilot door-to-door distribution for the ESK offering in Q4 2012 as a new 
channel to reach customers who had not yet received an ESK.  The pilot proved door-to-door 
distribution to be a successful delivery method to make participating easier by eliminating the need to 
visit a pick-up location or retail event.  As a result, Union employed this delivery approach in 2013 for 
the ESK offering. 

Union partnered with Ecofitt to act as the delivery agent of this initiative.   Ecofitt deployed technicians 
in field to visit pre-identified customers with free ESKs in the following cities: 

• Burlington 
• Guelph 
• London 
• Milton 
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• Oakville 
• Waterloo 

A week prior to field visits, Union mailed a marketing promotional postcard to each customer notifying 
them that Union would be in their neighbourhood delivering a free ESK kit through our authorised 
partner Ecofitt during the next few days. 

 
Figure 4.0, Marketing Promotional Postcard for Door-to-Door Distribution 

 
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 door-
hanger 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 19,000 ESKs were delivered through this 
channel. 
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Figure 4.1, Energy Savings Kit Bag Insert for Door-to-Door Distribution 

Figure 4.2, Door Hanger for Door-to-Door Distribution 

Pick-up Depots Partnership Initiative 
Union continued to partner with strategically located retail stores that served as distribution centres for 
ESKs within Union’s franchise. Examples of these stores are Home Depot and Sears as well as Heating, 
Ventilation and Air Conditioning dealers (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 

24 



more than 1.2 million residential customers motivates participation. In 2013, customers accessed 
approximately 4,800 ESKs through pick-up depots. 

Account Manager ESK Distribution 
Since the ESK offering inception, Account Manager’s 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, retail and community events.  In 2013, approximately 3,800 ESKs were 
distributed through this channel. 

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 2013, 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 2013 amounted to 250 ESKs installed and 
approximately 5,400 ESKs distributed. 

  
Figure 4.3, ESK Pick-up Depot Promotional Material 

 
Direct Mail and Online Campaigns 
In 2013, Union continued with direct mail campaigns targeting customers who had not yet received an 
ESK.  Bill inserts were sent to customers in May, July and November. The bill insert provided information 
on the components of the ESK and directed customers to Union’s website to order an ESK online.  
Alternatively, the customer could complete the ESK request form on the bill insert and send it in by 
regular mail.  
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Figure 4.4, ESK Bill Insert Promotional Material 

As described above, 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. 

Table 4.5 - 2013 ESK Distribution Summary by Channel   

Door-to-Door Pick-up 
Depots 

AM/Retail 
Events HVACs Install Direct Mail & 

Online Total 

19,106 4,759 3,763 5,371 253 9,826 43,078 

Programmable Thermostat 
In 2013, 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

Figure 4.5, Programmable Thermostat: Bill Insert 
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In order to receive the on-bill rebate, customers are required to submit their active Union Gas account 
on the completed coupon indicating 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 2013, 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.   

 

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 and wastewater system, Guelph Hydro Electric 

Systems Inc. and Union Gas. 

4.1.2  Home Reno Rebate Offering (formerly Home Retrofit Offering) 
Union rebranded the Home Reno Rebate (HRR) offering in Q2, 2013. The term ‘Retrofit’ was replaced 
with ‘Reno’, a more conventional term understood by residential customers. 

The offering encourages homeowners to install two 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. 

Deep Savings Homes 
Deep Savings Homes must achieve a minimum gas savings of 11,000 lifetime m3 (based on HOT2000 
software used in EnerGuide mode) and implement a minimum of two major measures. In 2013, theHRR 
offering included 203 Deep Savings Homes.  

Efficiency 
Audit 

Device 
Install 

Leak 
Inspection 

Education/ 
Information 
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Table 4.6 outlines the total number of measures installed in the Deep Savings Homes as well as the 
percentage of total m3 savings each measure type represents. Table 4.7 shows total cumulative m3 gas 
savings of Deep Savings Homes based on whether or not the homes installed a new furnace. 
 
Table 4.6 – 2013 Deep Savings Homes Measure Summary 

Measure Number Installed 
Percentage of 

Total Deep 
Homes Savings* 

Attic Insulation 98 12% 

Basement Insulation 89 24% 

Draft Proofing 182 17% 

Furnace 95 30% 

Wall Insulation 51 13% 

Water Heater 18 1% 

Window 59 3% 

*When two or more measures are installed in a home, interactive effects between measures may lead 
to reduced total savings in comparison to savings expected from the same measures installed in 
isolation. The reported percentages omit any interactive effects. 
 
Table 4.7 - 2013 Deep Savings Homes by Furnace Gas Savings 

 Number of 
Homes 

Average Annual 
Gas Savings (m3) 

Total Cumulative Gas 
Savings (m3) 

With Furnace 95 1,870 3,019,336 
Without Furnace 108 1,647 3,023,348 
Note: Home Reno Rebate measures in 2013 have a 20-year effective useful life (EUL). 
 
Non-Deep Savings Homes 
Non-Deep Savings Homes are homes that did not achieve the minimum gas savings of 11,000 lifetime m3 
(based on HOT2000 software used in EnerGuide mode). In 2013, four homes were considered Non-Deep 
Savings Homes. 

Table 4.8 outlines the total number of measures installed in the Non-Deep Savings Homes as well as the 
percentage of total m3 savings each measure type represents. Table 4.9 shows total cumulative m3 gas 
savings of Non-Deep Savings Homes based on whether or not the homes installed a new furnace. 
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Table 4.8 – 2013 Non-Deep Savings Homes Measure Summary 

Measure Number Installed 
Percentage of 

Total Deep 
Homes Savings* 

Attic Insulation 1 6% 

Basement Insulation 1 1% 

Draft Proofing 3 2% 

Furnace 3 64% 

Wall Insulation 1 22% 

Window 2 5% 

*When two or more measures are installed in a home, interactive effects between measures may lead
to reduced total savings in comparison to savings expected from the same measures installed in 
isolation. The reported percentages omit any interactive effects. 

Table 4.9 - 2013 Non-Deep Savings Homes by Furnace Gas Savings 

Number of 
Homes 

Average Annual 
Gas Savings (m3) 

Total Cumulative Gas 
Savings (m3) 

With Furnace 3 430 21,947 
Without Furnace 1 518 8,806 
Note: Home Reno Rebate measures in 2013 have a 20-year effective useful life (EUL). 

Target Market 
The HRR offering targets Union’s residential customers who own a detached home built in 1994 or 
earlier with a natural gas heating system. 

 In 2013, Union targeted the following cities: 
• Elgin
• Guelph
• London
• Middlesex
• Oxford
• Perth
• Waterloo
• Wellington

Market Incentive 
Table 4.10 outlines the various measures of the HRR offering with the corresponding criteria and 
incentive.  
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Table 4.10 – HRR Offering Rebates 

Measure Criteria   Incentives 

Attic Insulation Increase attic insulation to at least R50 from R12 or less $                  600  

Increase attic insulation to at least R50 from R13 to R25 $                  300  

Increase cathedral/flat roof insulation to at least R28 from R12 or less $                  600  

Basement Insulation Adding at least R23 to 40-100% of basement $ 500 - 1,250  

Adding at least R12 to 40-100% of basement $  250 - 625  

Crawl Space Insulation Adding at least R23 to crawl space wall $                  800  

Adding at least R10 to crawl space wall $                  400  

Adding at least R24 to floor above crawl space $                  450  

Exterior Wall Insulation Adding at least R9 to 40-100% of building $ 500 - 1,250  

Draft Proofing Improve air-tightness of home by 10% above base target $                  200  

Improve air-tightness of home by 5% above base target $                  150  

Improve air-tightness of home to base target $                  100  

Furnace Replace low or mid efficiency heating system with 95% AFUE or higher 
condensing natural gas furnace or 90% AFUE or higher ENERGY STAR® 
condensing gas boiler. 

$                  500  

Water Heater Replace water heater with ENERGY STAR and ecoENERGY qualified 
instantaneous natural gas water heater with EF of 0.82 or higher $                  200  

Window/Door/Skylight For each window, door or skylight replaced with ENERGY STAR-qualified 
models $                    40  

*Offering eligibility criteria required customers to complete both a pre and post audit. Customers were 
eligible for a $500 incentive to conduct both audits. 
 
Market Delivery  
In 2013, Union expanded partnership with Service Organizations to provide turn-key delivery service for 
customers to nine firms.  Services included: managing a toll-free number, administering pre and post 
audits, and tracking and reporting results. The Service Organizations are: 

• Amerispec of Canada 
• Barrier Sciences Group 
• Building Insight Technologies 
• Direct Energy 
• Energuy Canada 
• F2 Energy 
• Green Communities Canada (REEP and ELORA Environment) 
• Hoover Home Inspections 
• Ridge Energy Consultants 

Customers have the option to choose the suppliers and installers for measure upgrades, or complete the 
installations themselves. 
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Direct Mail 
To support Service Organizations and to create additional market traction Union developed and 
launched promotional efforts including a direct mail campaign targeting customers who live in detached 
homes in Guelph, London and Waterloo. 

 
Figure 4.7, HRR Direct Mail 

 
Local Newsprint 
Union launched local newsprint campaigns targeting Guelph, London and Waterloo customers to 
generate awareness on the benefits and cost savings associated with home renovations.  The newsprint 
ads directed customers to call one of the Service Organizations and/or to visit the Union’s website for 
additional details.   

Customer Brochure 
A customer brochure was developed to be used by Service Organizations during their customer calls to 
explain the offering and as a leave behind for customer reference. 

 
Figure 4.8, HRR Customer Brochure 

 

Sell Sheet 
A sell sheet was developed to be used by Service Organizations and sales associates during their 
customer calls to explain and promote the offering and to act as a reference. 
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Figure 4.9, HRR Sell Sheet 

Door Hangers 
Door hangers were used by Service Organizations and sales teams to promote the offering during their 
visits. After a visit, the Service Organization representatives would distribute the door hangers to other 
homes on the same street. 

Figure 4.10, HRR Door Hangers 
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E-mail 
An e-mail campaign was developed to target MyAccount customers (approximately 12,000 customers) 
who met the offering criteria. MyAccount is Union’s online account management system for customers. 

 
Figure 4.11, HRR E-blast 

 
Website 
Union updated its web presence to reflect the re-branded offering: www.uniongas.com/homereno   

 

4.1.3  Education and Awareness 
Education and awareness efforts in the residential sector affecting consumer decisions are crucial to the 
success of Union’s DSM programs.  Union targets educational outreach to customers to empower them 
to manage their energy costs.  In 2013, Union continued to disseminate educational materials through a 
variety of media: 

• Interactive website; 
• Wise Energy Guides (WEG); 
• InTouch monthly bill inserts; and 
• Residential HVAC Newsletter. 

Residential Energy Efficiency 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 various conservation initiatives (e.g. 
ESK and the programmable thermostat rebate). 
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• Education: Information and links on buying a new home, energy efficient labels, and a 
downloadable Wise Energy Guide. 

• Industry Links and Government 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:  A summary of 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; 
• A listing of ESK depots across Union’s franchise where customers can 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 tool for residential and small 
business customers. After logging into MyAccount, customers can access 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. 

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 4.12, MyAccount 

 
Wise Energy Guide 
In 2013, Union continued to distribute copies of the Wise Energy Guide to customers. The guide includes 
up-to-date tips and solutions to reduce heat loss, suggestions to solve moisture problems, natural gas 
equipment options, and an easy-to-use checklist to assist customers to achieve greater 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 4.13, Wise Energy Guide 

intouch Monthly Newsletter 
Union continues to distribute the monthly intouch residential customer newsletter both in print and 
online. The newsletters include educational messages about energy efficiency, natural gas safety and 
the environmental and financial savings related to using natural gas. 

Feature topics related to DSM in 2013 included: 
• The importance of annual equipment inspections;
• The importance of caulking and weather stripping;
• How to avoid high winter heating bills.
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Figure 4.14, intouch Newsletter 

 
Residential HVAC Newsletter 
In 2013, 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.  

Dedicated HVAC Webpage  
The HVAC partners section of the Union website has been designed to inform HVACs 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.  

4.1.4 Lessons Learned 
ESK Offering 

1. ESK door-to-door distribution 
Based on the successful initial pilot of the ESK Door-to-Door distribution in 2012, this method of 
delivering ESKs was proven to be a cost effective way to reach the remaining eligible customers 
who had not yet received an ESK. This initiative was expanded in 2013 beyond the initial pilot to 
reach customers in different municipalities. 
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Home Reno Rebate Offering 
2. Semi-detached homes 

Union has exclusively targeted single detached homes for the HRR offering. However, feedback 
from Service Organizations indicated that semi-detached homes represented an untapped 
opportunity for energy conservation. Union will expand the target market to include semi-
detached homes starting in 2014.  Eligibility criteria must be met to participate.  

3. Delivery partnerships 
In 2012 Union partnered exclusively with Direct Energy for the delivery of the Home Reno 
Rebate offering. The Heating, Refrigeration and Air Conditioning Institute of Canada (HRAI) and 
its members expressed concerns with Union working exclusively with a single entity.  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 in 2013, augmented its 
delivery strategy by partnering with eight Service Organizations to provide energy assessments.  
In addition, customers also have the option to choose the HVACs/Contractors to perform the 
renovations and upgrades in their homes. This change in delivery strategy was welcomed by 
HRAI and its members as well as the insulation contractors. 

4.2 Commercial/Industrial Program 
A portfolio of energy efficient technology related incentives were available to commercial/industrial 
customers in 2013.  Union uses the EnerSmart Business 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 4.11, 4.12 and 4.13 
below. 

Table 4.11 – 2013 Commercial/Industrial Program Results 

Program Offering Units 
Annual Gas 

Savings (m3) 
Cumulative Gas 

Savings (m3) 
Total Spend Net TRC TRC Ratio 

Commercial/ 
Industrial 

Prescriptive 6,558 14,207,995 272,204,417 $5,830,100 $22,058,811 2.37 

Custom 498 37,625,436 612,844,734 $6,756,908 $44,545,885 1.89 

2013 Commercial/Industrial Total 7,056 51,833,431 885,049,151 $12,587,008 $66,604,696 2.01 
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Table 4.12 – 2013 Commercial/Industrial Program Spend 

Item Total 

Incentives $8,413,425 

Administration $2,554,405 

Evaluation $127,592 

Promotion Costs $1,491,586 

2013 Total Commercial/Industrial Program Spend $12,587,008 

 

Table 4.13 – 2013 Commercial/Industrial Program Cost-Effectiveness 

  TRC Benefits TRC Costs Net TRC TRC Ratio 

 
(a) (b) (c)=(a-b) (d)=(a/b) 

Measures $132,574,618 $61,796,339 $70,778,279 2.15 

Administration  $2,554,405    

Evaluation  $127,592    

Promotion  $1,491,586    

Commercial/Industrial Program Total $132,574,618 $65,969,922 $66,604,696 2.01 

 

4.2.1  Prescriptive and Quasi-Prescriptive Offering 
Union continues to offer a full suite of DSM prescriptive and quasi-prescriptive measures to more than 
100,000 commercial customers.  These customers are made up of the following customer segments:  
office, retail, multi-family, foodservice, hotel and motel, manufacturing, agriculture, warehouse, 
entertainment and 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 several 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 
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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, institutional 
and industrial customer base and barriers for DSM uptake.  Details specific to each of the prescriptive 
and quasi-prescriptive measures are provided below.  

Market Incentive  
Union offered the prescriptive incentives as outlined in Table 4.14 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 are those that have 
multiple property locations throughout Union’s franchise with similar design and use, such as retail 
chains, property management firms and foodservice chains. 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 2013: 

• 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. 
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Table 4.14 –Commercial/Industrial Prescriptive Offering Incentives 

Initiative  Measure   Customer 
Incentive  

Service 
Provider 

 Distributor 
Incentive  

Water 
Heating 

Condensing Gas Water Heaters - 100, 500 & 1,000 gal/day/tank $         350 $         100 $              50 
Laundry Washing Equipment with Ozone - ≤ 120 lbs & 100,000 - 199,999 lbs/yr $      1,000 $         100   
Laundry Washing Equipment with Ozone - ≤ 120 lbs & ≥ 200,000 lbs/yr $      1,500 $         100   
Laundry Washing Equipment with Ozone - > 120 lbs & ≥ 260,000 lbs/yr $      6,000 $         100   

Space 
Heating  

Air Curtains - ≥ 48ft2  and < 96ft2 – Pedestrian $         250 $         100   
Air Curtains - ≥ 96ft2 – Pedestrian $         500 $         100   
Air Curtains - ≥ 64ft2  and <  96ft2  -  Shipping and Receiving  $     1,000 $         100   
Air Curtains - ≥ 80ft2  and < 100ft2 -  Shipping and Receiving  $      1,000 $         100   
Air Curtains - ≥ 100ft2  -  Shipping and Receiving  $      1,500 $         100  
Condensing Boiler - ≤ 299 MBtu/hr $         600 $         100 $              50 
Condensing Boiler - 300 to 999 MBtu/hr $      1,500 $         100 $              50 
Condensing Boiler - ≥ 1,000 MBtu/hr $      4,500 $         100 $              50 
Condensing Rooftop Units (MUA) Improved efficiency 1,000 – 4,999 CFM $         500 $         100   
Condensing Rooftop Units (MUA) Efficiency + 2 speed 1,000 – 4,999 CFM $      1,000 $         100   
Condensing Rooftop Units (MUA) Improved efficiency ≥ 5,000 CFM $      1,200 $         100   
Condensing Rooftop Units (MUA) Efficiency + VFDs 1,000 – 4,999 CFM $      1,400 $         100   
Condensing Rooftop Units (MUA) Efficiency + 2 speed ≥ 5,000 CFM $      1,800 $         100   
Condensing Rooftop Units (MUA) Efficiency + VFDs ≥ 5,000 CFM $      2,600 $         100   
Destratification Fan $      1,300 $         100   
ERV - ≤ 1,999 CFM $         600 $         100 $              50 
ERV - ≥ 2,000 CFM  $      1,500 $         100 $              50 
HRV Multi Family, Health Care, Nursing $         400 $         100 $              50 
HRV 500 - 1,999 CFM - Hotel, Rest, Retail, Rec, School, Off, Warehouse, Man $         400 $         100 $              50 
HRV ≥ 2,000 CFM - Hotel, Rest, Retail, Rec, School, Off, Warehouse, Man $         700 $         100 $              50 
Infrared Heating**  $         300 $         100 $              50 
Non Condensing Boiler - ≤ 299 MBtu/hr $         250 $         100 $              50 
Non Condensing Boiler - 300 to 999 MBtu/hr $      1,000 $         100 $              50 
Non Condensing Boiler - ≥ 1,000 MBtu/hr $      3,500 $         100 $              50 

Commercial 
Kitchen 

Energy Star Dishwasher - Stationary Rack & Under counter  $         100 $           50   
Energy Star Dishwasher - Rack Conveyor - Single & Multi Tank  $         400 $           50   
Cooking Equipment - Energy Star Fryer $         200 $           50   
DCKV Fast Food - ≤ 4,999 CFM $      1,200 $         100   
DCKV Full Menu - 5,000 – 9,999 CFM $      3,000 $         100   
DCKV Dinner House - 10,000 – 15,000 CFM $      4,000 $         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 Account Managers and marketing support 
execute on one or more of the following approaches:  

• Direct Sales Approach:  With this approach, Union’s Account Managers 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 
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as service providers, manufacturers and distributors who are instrumental in affecting a decision 
to install energy efficiency technologies.  

• Mass Market Approach: Union Gas uses a number of mass marketing techniques to target the 
end-use 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 Account Managers 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 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 present the savings, benefits and incentives to customers.    

• Service Providers:  Architectural consultants, builders, HVACs, engineering consultants and 
energy service companies all carry significant influence with end use customers.  

• 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 
product 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 various market approaches 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 Initiative  
The Water Heating initiative is designed to reduce a customer’s energy use and water consumption. In 
2013, Union offered the following: 

• Condensing Gas Water Heaters – High efficiency 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. 

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

• Condensing Gas Water Heaters were targeted to multi-family, foodservice, education,
entertainment and recreation and healthcare customers.

• Ozone Laundry was marketed to customers with large volumes of laundry such as hotel/motels,
laundry services and long-term care segments.

Market Incentive 
• The incentive for condensing gas water heaters was $350 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 uptake of ozone laundry. 

Market Delivery 
• Condensing Gas Water Heater marketing efforts included promotion through a direct sales

approach and mass market initiatives including direct mail, an advertising campaign targeting
non-account managed small business retail customers, and tradeshows.

• Ozone laundry marketing efforts included promotion through a direct sales approach by
collaborating with technology manufacturers to effectively reach and influence early technology
adopters.  In addition, Union implemented a mass market approach through an e-blast
campaign directed to hotel/motel decision makers.
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Figure 4.15, Ozone Laundry E-blast 

 

4.2.1.2  Space Heating Initiative  
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 2013, 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 mid 
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efficiency 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, better control, and increased comfort. There are three sub-categories for this 
technology: 

1. Improved efficiency  
2. Efficiency + 2 speed 
3. Efficiency + Variable Frequency Drives (VFDs)  

• 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. 

• Energy Recovery Ventilators (ERVs)/ Heat Recovery Ventilators (HRVs) – 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 and HRVs reduce the energy use associated with heating the 
space and related energy costs, and making the ventilation system operate more efficiently. 

• High Efficiency Non-Condensing Boiler - The high efficiency non-condensing boiler technology is 
used 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, retail and manufacturing segments.  
• All commercial/industrial customers were eligible for the Condensing Boiler measure; however 

Union 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, manufacturing and retail 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. 

45 
 



• High Efficiency Non-Condensing Boilers are available to all commercial/industrial customers, 
though 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: $1,000 - $1,500 per unit 
o Pedestrian Doors: $250 - $500 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 $500 - $1,200 per unit 
o Efficiency + 2 speed $1,000 - $1,800 per unit 
o Efficiency + Variable Frequency Drives (VFDs) $1,400 - $2,600 per unit 

• Destratification Fans were eligible for $1,300 per unit. 
• Union offered an end-use customer incentive of $600 - $1,500 per unit for ERVs and $400 - $700 

for 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 
• Promotion of Air Curtains included a direct sales approach primarily with National Account 

customers with retail, manufacturing, and warehouse facilities.  Union developed relationships 
with these customers’ key service providers to educate them about Union’s programs and help 
them promote the programs to their customers. 

• Condensing Boilers, ERVs/HRVs, and High Efficiency Non-Condensing Boilers were promoted 
through: 

o Direct and national account sales approach;  
o Local advertising campaigns to create awareness of Union’s energy efficiency programs 

targeting retail mass market; 
o Key healthcare and education association advertisements, press releases, newsletters, 

publications as well as through direct mails and email blasts to their membership who 
are also Union’s customers; 

o Tradeshows and events with speaking opportunities highlighting condensing boilers and 
customer testimonial success stories, such as the Association of Municipalities of 
Ontario (AMO) Local Authority Services (LAS) Energy Workshops targeting 
municipalities; 

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 
sales call. 
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Figure 4.16, Mass Market Direct Mail 

• 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, manufacturing and retail segments. Relationships
with service providers and manufacturers continued to be a key focus in 2013 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 Warehouse and Manufacturing Direct Mail 

 

4.2.1.3  Commercial Kitchen Initiative 
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 use. In 2013, Union offered the following: 

• Cooking Equipment - Energy Star fryers are 20-50% more efficient than traditional cooking 
equipment.    

• 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 – 4,999 CFM, 5,000 
– 9,999 CFM, and 10,000 – 15,000 CFM.   

• Energy Star Dishwashers - Energy Star rated commercial dishwashers reduce energy and 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, stationary and 
conveyor. 

Target Market 
Cooking Equipment, DCKV, and Energy Star Dishwashers were targeted to the following commercial 
kitchen customer segments: foodservice, hotel/motel, education, and healthcare segments. 
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Market Incentive 
• For Cooking Equipment (Energy Star fryers), Union offered $200 for each unit. 
• The incentives for DCKV were based on unit sizes: 

o Up to 4,999 CFM – $1,200 per unit 
o 5,000 to 9,999 CFM – $3,000 per unit 
o 10,000 to 15,000 CFM – $4,000 per unit 

• The Energy Star Dishwasher incentive was: 
o Under counter and stationary rack - $100 per unit  
o Rack conveyor - $400 per unit  

Market Delivery 
• Marketing efforts for cooking equipment included mass marketing to commercial kitchen 

customers through email blast, 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 
these efforts, Union focused on continued relationship management with manufacturers to 
support awareness of Union’s offerings and to ensure they were 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, a National Accounts strategy and a multi-installation bonus 
with foodservice chains. 

• A two pronged approach was utilized to promote Energy Star Dishwashers.  Union partnered 
with dishwasher distributors to reach foodservice end users as well as a National Accounts 
strategy for key chains within Union’s franchise. 
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Figure 4.18, DCKV Magazine Advertisement 

 
2013 Prescriptive and Quasi-Prescriptive Offerings Highlights 

• Bill Communications: A quarterly bill insert newsletter for business customers (Energylink) was 
introduced in 2013. This newsletter provided Union with a low cost communication channel to 
reach all business customers. Energylink included promotion of our DSM programs, our DSM 
website section “Save Money and Energy”, service provider partners and other online tools to 
help guide customers in managing their energy.  

• Union’s Business Website: Union created and launched a new energy calculator for business 
customers on the website. The calculator allows business customers to complete an online 
survey and to identify natural gas saving opportunities in their business. The calculator was 
promoted in the quarterly bill inserts and on Union’s website, with the objective to leverage the 
tool to create awareness of the DSM prescriptive offerings.   

4.2.2 Custom Offering 
Union also focuses on advancing customer energy efficiency and productivity by 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.  
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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:  

Customer Engagement - Communication and Education 
Union Gas provided education, training and technical expertise and offered a wide variety of materials 
aimed at building an increased awareness of energy efficiency opportunities and benefits.  

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  
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.  

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.  
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2013 Custom Offering Highlights 
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 professional engineering review to validate the reasonableness of the savings calculations, 
while ensuring appropriate supporting documentation is provided.   

In the spirit of continuous improvement, all custom projects utilize the project application summary 
sheet (PAS), to summarize all key project inputs and specific details.  The use of this summary sheet 
continues to strengthen Union’s secondary professional engineering review, and assists in the annual 
verification of custom projects.  

In 2013, Union Gas added one new standard calculator to the selection.  The value of these standard 
calculators is to consistently estimate natural gas savings for common commercial custom projects. The 
standard calculators currently being used are as follows: 

• Formula 1 laundry  • Hot water heating 
• Destratification Fan • Roof insulation 
• Make-up air VFD retrofit • Boiler combustion control 
• Make-up air 
• NEW in 2013 - High Extraction Washer 

(>300G) 

• Window 

4.2.3 Education and 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: 

Association of Municipalities of Ontario (AMO) Local Authority Services (LAS) Energy Workshop 
Sessions  
Union Gas and NRCan supported the AMO’s LAS in their initiative to educate municipal staff, elected 
officials and others interested in municipal energy planning and opportunity identification.  Union 
sponsored and participated in five workshops across the franchise area. There were approximately 20 
participants at each workshop.  

Hog and Poultry Producer Energy Strategy Workshop  
Union Gas participated in an Energy Strategy Workshop for the hog and poultry industry facilitated by 
the Centre of Environmental Sustainability in Healthcare (CESH). There were 68 attendees.  The session 
was designed to inform hog and poultry producers about energy efficient technologies in the market 
and available utility incentives.  Union delivered a presentation on infrared heaters as the most 
applicable energy conservation measure for this agricultural segment. 
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Canadian Boiler Society (CBS) Educational Days: High Performance Boiler Solutions that Improve Your 
Bottom Line 
Union Gas partnered with the Canadian Boiler Society to deliver educational forums in London, 
Burlington, and Toronto. The London and Burlington sessions had more than 80 attendees while the 
Toronto session had 22 attendees. Information shared with participants included common boiler 
solutions to increase energy efficiency and how to save natural gas, with a focus on boiler selection and 
sizing, operation and maintenance, burner upgrades for lower emissions and improved performance. 

 
Figure 4.19, Educational Day Brochure 

 
Effective Combustion and Control Seminar 
In collaboration with Fives North America, a world-class leader in combustion engineering, Union Gas 
delivered seminars in Sudbury, London and Oakville. A total of 78 customers participated in these 
seminars.  The objectives were to help combustion equipment users find ways to save energy, improve 
product quality, enhance safety, increase productivity and reduce pollution through a better 
understanding of combustion. Topics included; the combustion process, monitoring and control, safety 
requirements, associated emissions, and heat recovery.   

 
Figure 4.20, Effective Combustion and Control Brochure 

53 
 



 
Hospital and Education Steam System Walkthrough Blitz 
Union Gas partnered with Swagelock Energy Advisors, a leading steam system equipment and solutions 
provider, to conduct steam system walk-thru blitzes of one hospital and two universities.  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. 

Process Integration Workshop for Industrial Customers 
Union Gas conducted a three-day Process Integration Workshop in London in partnership with NRCan 
and the Canadian Industry Program for Energy Conservation (CIPEC).  Attendees included 11 of Union 
Gas’ customers.  The workshop discussed how process integration can be used to identify projects that 
reduce energy consumption.  

4.2.4 Lessons Learned  
Prescriptive and Quasi-Prescriptive Offering 

1. Energy Efficiency for small business owners 
Small business customers are very difficult to reach and influence as they are often resource and 
capital constrained and lack understanding of the relevant energy efficient technologies.  
External partners, who include manufacturers, distributors, associations and contractors, have 
been identified as key influencers for small business owners to adopt energy efficient 
technologies.  Union is currently exploring how to further enhance our relationships with 
external partners to better reach small business customers. 

2. Increased focus on diversity 
Prescriptive portfolio diversification is a necessary requirement for the continued success in 
delivering DSM to all business customers in all segments.  Union will focus on adding new 
technologies to the current prescriptive offering in order to address a wider range of customers.   

Custom Offering 
3. Streamlined PAS sheet 

All custom projects continue to utilize the PAS to consistently summarize all key project inputs, 
variables and detail. The use of the PAS continues to strengthen Union’s secondary professional 
engineering review, and assists in the annual verification of custom projects. 

4. New standard calculator  
The new High Extraction Washer calculator was developed to complement Union’s growing 
suite of standard calculators. These calculators allow for consistent calculation of natural gas 
savings across common commercial custom projects. 
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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 non-
low-income programs although they provide various other benefits that are difficult to quantify5. These 
programs also more adequately address the challenges involved in identifying and providing DSM 
programs that meet 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 $2.729 million. 

Table 5.0 – 2013 Low-Income Scorecard Results 

Metrics 
Metric Target Levels 

Weight Achievement 
% of 

Metric 
Achieved 

Weighted % 
of Scorecard 

Achieved Lower Band Target Upper Band 

Cumulative Natural 
Gas Savings from 
Single Family (m3) 

19,500,000 26,000,000 32,500,000 60% 40,236,650 210% 126% 

Cumulative Natural 
Gas Savings from 
Multi-Family (m3) 

13,200,000 17,600,000 22,000,000 40% 15,267,883 73% 29% 

        Total Scorecard Target Achieved 150%6 

        Scorecard Incentive Achieved  $ 2,728,501 

 

The single family metric consists of cumulative m3 saved from the Helping Homes Conserve (HHC) 
offering. The multi-family metric consists of cumulative m3 saved from the Affordable Housing 
Conservation (AHC) offering. 

5.1 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 2013, Union’s Low-Income single family HHC offering consisted of 
building envelope measures.  Details for this offering are located in section 5.1.1. Union’s multi-family 
market AHC 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 5.1.2. 

5 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. 
6 Actual scorecard achievement result is 155%. Maximum achievement is capped at 150%. 

55 
 

                                                           



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 – 2013 Low-Income Program Results 

Program Offering Units Annual Gas 
Savings (m3) 

Cumulative Gas 
Savings (m3) Total Spend Net TRC TRC 

Ratio 

Low-
Income 

Affordable Housing 
Conservation 

7,645 933,333 15,267,883 

$8,042,873 -$2,305,267 0.77 
Helping Homes 
Conserve 

4,658 1,618,601 40,236,650 

2013 Low-Income Total 12,303 2,551,934 55,504,533 $8,042,873 -$2,305,267 0.77 

Table 5.2 – 2013 Low-Income Program Spend 

Item Total 

Incentives $6,200,913 

Administration $768,319 

Evaluation $219,938 

Promotion $853,703 

2013 Total Low-Income Program Spend $8,042,873 

Table 5.3 shows the calculation of the Low-Income program’s TRC ratio. 

Table 5.3 – 2013 Low-Income Program Cost-Effectiveness 

TRC Benefits TRC Costs Net TRC TRC Ratio 
(a) (b) (c)=(a-b) (d)=(a/b) 

Measures $7,764,747 $8,228,054 -$463,307 0.94 

Administration $768,319 

Evaluation $219,938 

Promotion $853,703 

Low-Income Program Total $7,764,747 $10,070,014 -$2,305,267 0.77 

5.1.1 Helping Homes Conserve Offering 
The HHC offering provides low-income customers living in single-family homes 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 
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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. 

In 2013, Union expanded the geographic reach of HHC to northern communities including North Bay, 
Sudbury, and Thunder Bay while continuing to focus on customers in communities across Southwestern 
Ontario such as Cambridge, Hamilton, Waterloo, and Windsor.  

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. On 
average, customers can expect to reduce gas consumption by 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. Measures that are installed in the home are 
determined by a free home energy audit performed by a Certified Energy Auditor. All measures that 
screen at 0.7 TRC ratio or greater are installed in the home. After the measures are installed, a second 
home energy audit is conducted to verify the gas savings realized. 

 
Figures 5.0, Helping Homes Conserve Brochure 

 
Union was successful in delivering the HHC offering to 1,404 customers in the social housing market and 
570 customers in the private market for a total of 1,974 customers. Approximately 50% of realized gas 
savings were derived from social housing and 50% from the private market. 
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Table 5.4 illustrates the distribution and gas savings of Helping Home Conserve customers both by 
region and housing market.  

Table 5.4 – Helping Homes Conserve Distribution 

Region 
Homes Completed in 

Social Housing 
Homes Completed 
in Private Market 

Total m³ Social 
Housing 

Total m³ Private Total m³ Saved % of Total m³ 

Bath 0 1 0 29,496 29,496 0.1% 

Belleville 0 1 0 37,387 37,387 0.1% 

Brantford 116 72 1,454,543 1,869,207 3,323,750 8.3% 

Cambridge 0 6 0 148,488 148,488 0.4% 

Chatham-Kent 0 55 0 2,026,200 2,026,200 5.0% 

Delhi 22 0 376,516 0 376,516 0.9% 

Guelph 0 4 0 66,047 66,047 0.2% 

Hamilton 268 122 7,533,757 4,035,488 11,569,245 28.8% 

London 348 53 3,538,752 2,165,101 5,703,853 14.2% 

North Bay 57 15 1,032,063 571,877 1,603,940 4.0% 

Perth County 22 2 237,049 27,038 264,087 0.7% 

Region of 
Waterloo 

224 0 2,687,376 0 2,687,376 6.7% 

Sarnia 0 3 0 257,820 257,820 0.6% 

Simcoe 0 2 0 73,028 73,028 0.2% 

Sudbury 0 12 0 477,859 477,859 1.2% 

Thunder Bay 68 35 886,083 1,322,893 2,208,976 5.5% 

Windsor 279 187 2,917,773 6,464,809 9,382,582 23.3% 

Total 1,404 570 20,663,912 19,572,738 40,236,650 100.0% 

 

Social and Assisted Housing Strategies 
Union continued to have success in targeting and addressing single and multi-family homes managed by 
social and assisted housing providers requiring building envelope upgrades by leveraging existing strong 
relationships with 27 municipal social and assisted housing providers in Union’s franchise area.  A direct 
sales approach targeting key influencers and decision makers within each of these municipal housing 
providers was utilized to determine program participation potential.  This approach significantly 
contributed to addressing the needs of over 1,400 homes in 2013. 

Private Market Strategies 
Union continues to leverage 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 
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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 then develop targeted direct mailing 
lists.   

Online Self-Serve Web Strategy  
Union’s Helping Homes Conserve website www.uniongas.com/helpinghomes  supports the marketing 
efforts and allows private homeowners, renters and social housing providers to register for the program 
and begin the screening process.  The website outlines the details of the offering, the benefits of 
participating, eligibility criteria and how to register. In 2013, Union enhanced the web content by 
including improved layout/navigation and the addition of a “frequently asked questions” (FAQ) section.   

Figure 5.1, Snapshot of HHC Website 

Partnership Strategies 
Union works with several organizations in its franchise area to deliver the HHC program to low-income 
customers.  

Neighbourhood Home Improvement Program (NHIP)  
The NHIP is a new program the Ministry of Training, the City of Hamilton, Threshold School of Building, 
and the Hamilton Community Foundation. The objective of the program is to provide free exterior home 
renovations for low-income families in Hamilton.  To qualify, participating home owners must have total 
household income at or below the LICO. Customers meeting the income requirements for the NHIP also 
received the HHC application package. These pre-qualified customers were invited to apply directly to 
Ecofitt for the HHC offering without providing income documentation. 

Winter Warmth Emergency Assistance Program 
In 2013, Union launched a referral partnership with the social service agencies that offer the Winter 
Warmth emergency assistance program. Winter Warmth is coordinated and delivered to customers by 
the United Way through a network of community agencies within Union Gas’ franchise area. The Winter 
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Warmth program provides low-income customers with one-time financial assistance if they are unable 
to pay their gas bill.  To qualify, individuals must have a Union Gas bill in arrears, have recently received 
a disconnection notice, and/or are experiencing personal circumstances that make it difficult to pay a 
current natural gas bill. Union identified the opportunity for all Winter Warmth participants to be 
referred to the HHC offering. To establish a seamless lead referral process, Union developed a strong 
relationship with the Director of Community Impact at the United Way. This is a key relationship for 
Union, as this Director oversees all Winter Warmth administering agencies and with their buy-in and 
support, Union was able to bring all administering agencies on board at the same time, maximizing the 
opportunity for private lead referrals.    

 
Figure 5.2, HHC Winter Warmth Referral Brochure 

 
Health and Safety Initiative 
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, such as inadequate 
ventilation, combustion safety, mould, moisture, asbestos, vermiculite, excessive clutter, and lead 
paint. These are often the 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. Union 
developed the Health and Safety Policy in 2012 to address these problems and to avoid disqualifying 
homes based on treatable environmental hazards such as excess clutter. Under this policy, if a treatable 
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environmental hazard is identified during the audit, a service provider will address the concern prior to 
the commencement of any installation work. 

5.1.2 Affordable Housing Conservation Offering  
The Affordable Housing Conservation (AHC) offering targets the multi-family social and assisted housing 
market with custom and prescriptive measures. In recognition of the limited capital available for 
upgrades in social housing, Union offers enhanced incentives for these providers to implement any 
energy efficient measures available to commercial multi-family customers.  These improved incentives 
aim to help this market segment achieve greater long term energy and cost savings in their properties. 

Target Market 
This offering targets social and assisted housing providers 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 has established strong relationships with 27 municipal social housing providers in its franchise 
area. Union’s Account Managers assist them to proactively plan their energy efficiency upgrades. The 
majority of these 27 municipal housing providers have participated in the AHC offering over the past 
two years.  In 2013, Union sharpened its focus on the 400+ smaller housing providers, including non-
profit housing providers, low-income co-operative housing providers as well as faith and ethnic based 
providers.  This targeted approach enabled broader access to low-income customers. 

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 sub-
segment 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.  
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Table 5.5 – Affordable Housing Conservation Offering 

Measure End-user Incentive 
Service 

Provider 
Incentive 

Condensing Boiler – up to 299 MBtu/h $0.10 per cumulative m3  $ 100 

Condensing Boiler – 300 to 999 MBtu/h $0.10 per cumulative m3  $ 100 

Condensing Boiler – over 1,000 MBtu/h $0.10 per cumulative m3  $ 100 

Non-Condensing Boiler – up to 299 MBtu/h $0.10 per cumulative m3  $ 100 

Non-Condensing Boiler – 300 to 999 MBtu/h $0.10 per cumulative m3  $ 100 

Non-Condensing Boiler – over 1,000 MBtu/h $0.10 per cumulative m3  $ 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 

ERV (New Build) Multi-family 0-2,000 CFM $0.10 per cumulative m3  $ 100 

HRV (New Build) Multi-family $0.10 per cumulative m3  $ 100 

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

$0.10 per cumulative m3  $ 100 

 

Custom Initiative 
Custom measures were also made available to social and assisted housing providers where there was an 
opportunity for significant energy savings.  Participating social and assisted 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 
Building assessments 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 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 

Account Managers follow existing commercial market protocols for assessing energy auditor reports and 
site assessment subsidization.  
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Free Showerhead Installation Initiative 
This initiative contains energy efficient showerheads and aerators. Union provides free installation of 
showerheads to eligible multi-unit social and assisted housing properties. 

Market Delivery 
The AHC Offering was delivered by the Account Managers. Account Managers focused their sales efforts 
on housing managers and decision-makers within 27 municipal social housing providers in the Union Gas 
franchise area.  While the prospect of significant subsidization of capital expenditures through Union’s 
offerings 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 two main approaches for outreach: direct sales and association marketing. 

Figure 5.3, AHC Sell Sheet 

Direct Sales 
• Account Managers met directly with key social and assisted housing managers amongst 27

municipal housing 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 Account Managers 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.

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) by sponsoring regional 
meetings in Hamilton, London and Windsor to further promote energy conservation, in addition to 
placing advertisements in their bi-monthly newsletter, Quick Connections.  Moreover, Union sponsored 
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and exhibited at the 2013 ONHPA tradeshow, which provided the opportunity to promote the AHC 
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 multi-unit properties in order to drive 
participation.  

 
Figure 5.4, 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 2013, Union was a key sponsor for Measuring Matters Conference, which focused on 
providing practical energy efficiency solutions for social housing providers. Real-life case studies were 
used to illustrate how to reduce natural gas consumption by understanding and integrating energy 
benchmarking data, overcoming technical and organizational challenges, and maximizing human and 
financial resources. The main speaker highlighted the AHC offering and discussed how their organization 
had participated and benefitted from significant natural gas savings in several multi-family buildings. The 
conference provided Union with the opportunity to connect with housing providers. 

5.1.3 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 of 
this study was 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. The study was 
completed in the spring of 2013, and Union is currently discussing next steps with the Low-Income 
Consultative Group. 

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 was to deepen 
the understanding of social and assisted housing providers to increase participation and improve the 
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effectiveness and delivery of Union’s AHC offering. A key study finding was that non-profit and co-
operative housing providers are smaller and more spread out than municipal housing providers, but 
comprise over 89% of all social housing in Ontario. The vast majority of the non-profit and co-operative 
housing providers struggle financially and could greatly benefit from Union’s DSM incentives to support 
the energy efficiency improvements. The study findings will be used to plan future program offerings for 
the non-profit and co-operative housing segment.  

Service Manager Office Research 
In 2013, Union continued research on Ontario’s social housing landscape with a focus on the role of 
Service Manager Offices. Service Manager Offices manage the distribution of subsidies and technical 
services to all social housing providers in a given municipality, including both municipal and independent 
social housing providers, such as those supporting co-operative and non-profit housing. Within the 
offices, technical staff oversee the building condition assessments of the housing portfolios, so they 
have an understanding of the building condition as well as the financial viability. Union is leveraging 
existing Service Manager Office relationships to gain insights into the social housing market structure, 
funding models, building condition assessments and decision making processes associated with the 
different types of housing.  

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 
Union Gas continued to strategically offer education workshops as part of the Low-Income program. In 
Q1 of 2013, Union held a workshop for independent non-profit and co-operative housing provider staff 
in London, Ontario.  The workshop focused on educating participants on how to reduce energy costs and 
increase their comfort through the application of basic weatherization materials in the home. 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 
In the spirit of education and awareness, Union continued to leverage a short educational video on 
weatherization through the low-income program website to promote low-cost and no-cost energy 
saving tips and tricks for around the home. The video can be found on the Union Gas website: 
http://www.uniongas.com/residential/energy-conservation/manage-bill/air-sealing.  
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5.1.5 Lessons Learned 
Helping Homes Conserve 

1. Private single family market  
Through the success of the HHC program over the past three years, Union has addressed over 
2,500 homes managed by municipal housing providers.  Union addressed the social housing 
properties most in need of building envelope upgrades in each municipal provider’s portfolio, 
and then worked through other homes within the portfolio that meet offering requirements.  In 
view of this success, the building envelope improvement opportunities within properties 
managed by municipal housing providers have largely been addressed, resulting in Union now 
placing a greater emphasis on the private single family market segment.   

2. Health and Safety policy 
Throughout 2012, EnviroCentre and Ecofitt monitored potential Health and Safety concerns that 
emerged within social housing homes. The most common issue experienced was customers not 
having the ability to prepare their basement walls for retrofit work by clearing 4 ft of space 
around the perimeter for installers to work. Union created two risk categories under the Health 
and Safety policy. Low risk concerns, such as clutter and ventilation issues, are addressed by the 
Service Provider or subcontracted if needed, with a typical spend not exceeding $500. 
Medium/High risk concerns, such as mould and moisture, asbestos or lead paint, require more 
costly remediation work and are dealt with on a case by case basis, dependent on maintaining 
an overall portfolio TRC of at least 0.7.  

Affordable Housing Conservation 
3. Service Manager Offices 

Service Manager Offices manage the distribution of subsidies to all social housing providers 
within a given municipality, and are an important part of Ontario’s social housing landscape.  
Union needs to further develop Service Manager relationships across the franchise area in order 
to reach more social housing providers, especially the smaller non-profit and co-operative 
housing providers that have yet to participate in the AHC offering.  The vast majority of these 
non-profit and co-operative housing providers struggle financially and could greatly benefit from 
Union’s incentive program when dealing with capital replacements or improvements.  It will be 
crucial for the future success of low-income programs to establish relationships with these 
housing providers. 
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6. Large Volume Scorecard (Rate T1, T2/R100) 
The Large Volume scorecard consists of cumulative m3 saved from customers within Rate T1, Rate 
T2/R100. Table 6.0 presents the results of the Large Volume scorecard. Union achieved 129% of the 
overall scorecard target, resulting in an incentive of $1.362 million. 

Table 6.0 – 2013 Large Volume Rate T1, Rate T2/R100 Scorecard Results 

Metrics 
Metric Target Levels 

Weight Achievement 
% of 

Metric 
Achieved 

Weighted % 
of Scorecard 

Achieved Lower Band Target Upper Band 

Rate T1 Cumulative 
Natural Gas Savings 
(m3) 

150,477,098 200,636,131 250,795,164 60% 180,388,329 80% 48% 

Rate T2 / Rate100 
Cumulative Natural 
Gas Savings (m3) 

821,502,546 1,095,336,728 1,369,170,910 40% 1,664,166,592 204% 82% 

        Total Scorecard Target Achieved 129% 

        Scorecard Incentive Achieved  $ 1,362,407 

 

6.1 Large Volume Program 
Consistent with 2012, Union continued to encourage the adoption of energy-efficient equipment, 
technologies, and actions through direct customer interaction. As noted in section 2.1, Union’s Large 
Industrial DSM programming filed in the 2012-2014 DSM Plan Settlement Agreement applied for 2012 
only, and was replaced by the Large Volume DSM Program for 2013-2014.  

The new program includes a shift in the customer incentive budget process for Rate T2/R100 customers 
to a new Direct Access budget mechanism. In lieu of an aggregate pool approach, at the beginning of the 
year these customers each have direct access to the full customer incentive budget they pay in rates. 
Customers must use these funds to identify and implement energy efficiency projects, or lose the funds 
which will consequently become available for use by other customers in the same rate class. This “use it 
or lose it” approach ensures each customer has first access to the amount of incentive budget funded by 
their rates. The Direct Access budget mechanism was introduced in direct response to feedback received 
from Union’s largest customers.  The incentive approach for Rate T1 customers remained unchanged.   

Union’s Large Volume program is aligned under one brand platform, EnerSmart.  This ensures a 
seamless, recognizable brand throughout Union’s franchise.  

For Large Volume customers, the EnerSmart program was designed with a particular focus on achieving 
savings in a process-specific energy application. Account Managers market the program directly to 
customers and indirectly through trade allies, channel partners, Energy Service Companies (ESCO’s), 
engineering firms, and equipment manufacturers. Account Managers work to cost-effectively promote 
energy efficiency within Union’s Large Volume Rate T1, Rate T2/R100 customer base.  
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Large Volume custom projects are jointly delivered through Union’s Account Managers 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 Volume program and Table 6.2 breaks down the total spend 
into its components. 

Table 6.1 – 2013 Large Volume Program Results 

Program Offering Units Annual Gas 
Savings (m3) 

Cumulative Gas 
Savings (m3) Total Spend Net TRC TRC 

Ratio 

Large 
Volume 

  

  

Rate T1 333 10,488,841 180,388,329  

 $4,738,953 

 

 $252,262,463 

 

8.74 Rate T2 90 91,908,922 1,356,721,466 

Rate 100 61 20,020,746 307,445,127 

2013 Large Volume Total 484 122,418,509 1,844,554,921  $4,738,953  $252,262,463 8.74 

 

Table 6.2 – 2013 Large Volume Program Spend 

Item Total 

Incentives $3,917,213 

Administration $750,796 

Evaluation $32,045 

Promotion $38,899 

2013 Total Large Volume Rate T1, Rate T2 and Rate 100 Program Spend $4,738,953 

 

Table 6.3 shows the calculation of the Large Volume program’s TRC ratio. With a TRC ratio of 8.74, the 
Large Volume program’s net TRC benefits are nearly nine times greater than its net TRC costs. This TRC 
ratio is the largest of all of Union’s 2013 DSM programs. 

Table 6.3 – 2013 Large Volume Program Cost-Effectiveness 

  TRC Benefits TRC Costs Net TRC TRC Ratio 

 (a) (b) (c)=(a-b) (d)=(a/b) 

Measures $284,858,279 $31,774,075 $253,084,203 8.97 

Administration  $750,796    

Evaluation  $32,045    

Promotion   $38,899     

Large Volume Rate T1, Rate T2 and Rate 100  Program Total $284,858,279 $32,595,815 $252,262,463 8.74 
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6.1.1 Program Offerings 
Given the low level of new build activity in this sector, the Large Volume market is not differentiated 
into new build and existing buildings. The Large Volume market is highly heterogeneous, with most 
projects tied directly to unique processes or technology requirements.  

The Large Volume custom program goal is to generate long-term and cost-effective energy savings for 
Union Gas customers. While there was a shift in incentive structure for this sector, the program 
offerings are consistent with 2012 and are outlined below. 

Customer Engagement - Communication and Education 
Union Gas provided education, training and technical expertise and offered 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 
economic climate is a threat to the industrial customer base in Union’s franchise. 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 and 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. 
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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 volume 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 Volume 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.   

In the spirit of continuous improvement, all custom projects utilize the PAS to summarize all key project 
inputs and details.  The use of this summary sheet continues to strengthen Union’s secondary 
professional engineering review, as well as support annual verification of large volume custom projects.  

6.1.2 2013 Large Volume Program Incentives 
Table 6.4 and Table 6.5 show the incentive guidelines for the 2013 Large Volume offerings respectively.  

Table 6.4– 2013 Incentive Guidelines for Rate T1 

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 
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Table 6.5 – 2013 Incentive Guidelines for Rate T2/R100 

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 

Direct Access Budget (DAB) New Equipment $0.08 per cumulative m³, up to $40,000 

Aggregate Pool Funded (LVAP) New Equipment $0.05 per cumulative m³, up to $20,000 

Direct Access Budget (DAB) Operations & Maintenance $0.08 per cumulative m³, up to $20,000 

Aggregate Pool Funded (LVAP) Operations & Maintenance $0.05 per cumulative m³, up to $10,000 

Meters – Gas/Steam/Hot-water 50% of the cost, up to $1,000 

Demonstration of New Technologies 25% of the cost, up to $75,000 

 

6.1.3 Education and Awareness 
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 Rate T1, Rate T2/R100 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.  

Below is a summary of the top five most accessed articles of 2013: 
• Calculating the Cost of Steam 
• Air-Fuel Ratios for Maximum Burner Efficiency 
• Changes to the Ontario Building Code: Building Envelope Requirements 
• Steam Accumulators Meet Peak Demand and Save Energy 
• High Efficiency Gas Rooftop Units Pack a Punch 
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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; and an expanding library of EnerSmart and EnerCase brochures.   These 
brochures include customer challenges and solutions Union provided.   

 
Figure 6.0, EnerSmart Process and Production Brochure 

 

 
Figure 6.1, EnerCase Greenhouse Energy Curtains Brochure 
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Figure 6.2, Website screenshot: http://www.uniongas.com/business/save-money-and-energy 

Union hosted seminars throughout 2013 to promote energy conservation to Rate T1, Rate T2/R100 
customers.  

Table 6.6 provides a summary of seminars and number of participating large volume customers. 

Table 6.6 – Union Hosted Large Volume Industrial Seminars 

Name of Seminar 
# of Large 

Volume 
Customers 

Effective Combustion and Control Seminar 23 

Large Volume Industrial Customer & Energy Marketer Seminar 20 

In addition to hosting seminars, Union also showcased its program offerings and industry knowledge by 
attending industry tradeshows.  Table 6.7 lists the tradeshows specific to Large Volume customers that 
Union attended in 2013.  
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Table 6.7 – Industry Tradeshow Participation 

Industry Tradeshow Attendance Date 

Canadian Boiler Society Education & Training Forum 

Canadian Healthcare Engineering Society Conference 

Greenhouse Growers Luncheon 

Canadian Manufacturers and Exporters Conference 

Ontario Hot Mix Producers Association Conference 

June 2013 

September 2013 

September 2013 

November 2013 

December 2013 

 

Education does not stop with customer training and seminars. Union prides itself on providing highly 
valued energy expertise, technical support, and resources for Large Volume Rate T1, Rate T2/R100 
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 co-
benefit 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, gas-
fuelled 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 

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.  
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6.1.4  Lessons Learned 
1. Direct Access Budget 

The Direct Access budget mechanism for Rate T2/R100 was designed in consultation with Large 
Volume customers.  In its first year, the program was successful and operated as outlined in the 
plan. The following outlines some key observations of the program in 2013: 

• Approximately 95% of T2/R100 customers in the rate classes participated by submitting energy 
efficiency plans 

• 82% of T2/R100 customers submitted energy efficiency plans and at least one project 
• 59% of T2/R100 customers utilized all their budget 
• 49% of T2/R100 customers received additional funding from the Aggregate Pool 
• Approximately 39% of the total T2/R100 program savings were funded by the Aggregate Pool 

The direct access budget mechanism will continue to be an important component of Union’s Large 
Volume program in 2014.  
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7. Market Transformation Scorecard 
In 2013, Union focused its market transformation efforts on the Optimum Home Program. 

Table 7.0 presents the results of the market transformation scorecard. Union achieved over 150% of the 
overall scorecard target, resulting in an incentive of $0.550 million. 

Table 7.0 – 2013 Market Transformation Scorecard Results 

Metrics 
Metric Target Levels 

Weight Achievement 
% of 

Metric 
Achieved 

Weighted % 
of Scorecard 

Achieved Lower Band Target Upper Band 

New Participating 
Builders 

6 8 15 60% 8 100% 60% 

Prototype Homes 
Built 

20% of 
participating 

builders 

30% of 
participating 

builders 

40% of 
participating 

builders 

40% 63% 266% 106% 

        Total Scorecard Target Achieved 150%7 

 
      Scorecard Incentive Achieved $550,259 

 

The New Participating Builders metric refers to the number of “top builders” who signed up for the 
Optimum Home Program by signing a Participation Contract in 2013. A builder is considered a “top 
builder” based on its number of housing starts in Union’s franchise in the prior calendar year. Top 
builders are discussed further in Section 7.1.  

The Prototype Homes Built metric is associated to the number of top builders who have signed up for 
the program in either 2012 or 2013 and have built at least one prototype home. This number of builders 
is reported as a percentage of all top builders that have signed up for the Optimum Home program in 
either 2012 or 2013. Prototype homes are discussed as Discovery Homes in Section 7.1. 

Table 7.1 shows Union’s total spend on market transformation program.  

Table 7.1 – 2013 Market Transformation Results 

Scorecard Program Item Result Total Spend 

Market 
Transformation 

Optimum Home Top Builders Signed in 2013 8 
$944,661 

Prototype Homes Built in 2013 12 

2013 Market Transformation Total  $944,661 

 

7Scorecard is capped at 150%. Actual scorecard achievement is 166%. 
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Table 7.2 breaks down the total spend for the Optimum Home Program into its components. 

Table 7.2 – 2013 Market Transformation Spend 

Item Total 

Optimum Home Incentives $ 368,200 

Optimum Home Administration $ 365,383 

Optimum Home Evaluation $ 0 

Optimum Home Promotion $ 211,078 

Total Market Transformation Spend $ 944,661 

7.1 Optimum Home Program  
The Optimum Home Program is based on a whole-home consultant based approach.  The objective of 
the Optimum Home Program is designed to accelerate residential home builders’ energy efficiency 
practices. The goal is to prepare builders prior to an increase in minimum building efficiency standard 
expected in the next release of the Ontario Building Code (OBC) in 2017. This objective is achieved by 
supporting the builders towards building to 20% above the current OBC 2012. The program is not based 
on a single technology and is not tied to a specific label.   

The Optimum Home Program is targeted to the top fifty most active builders in Union Gas’ service 
territory based on the number of housing starts in Union’s franchise in the prior calendar year. Builders 
that sign up for the Optimum Home Program enter into a three-year consulting process. This process 
partners participating builders with a leading building science consultant who can provide cutting edge 
advice on how to build residential homes to 20% above current OBC 2012. These consultants are the 
leading group of consultants in Ontario’s residential building industry which reinforces the value 
proposition for builders. They include Gord Cook, Al Schmidt, Michael Leo, Tex McLeod, and Andy Oding. 

The outcome of advanced building is achieved through a process which identifies and addresses barriers 
to energy efficient construction.  The consulting process deals with every aspect of the builder’s 
business including marketing, sales, contracts, construction, services and trades. 

The Optimum Home Program recognizes that every builder is different and consultants tailor the advice 
offered to suit each builder’s individual needs. The consultant works with the builder to develop 
capacity within its organization to effectively build to a higher efficiency, and to understand 
opportunities to mitigate any incremental costs through business process improvements. The Optimum 
Home Program consists of three phases:8 

• Phase One – Discover:  Union Gas pairs participating top builders with a leading building
science consultant to develop a baseline by benchmarking current product and business
practices and by conducting an on-site audit. The consultant will lead discussion on new
technologies, building practices and options, resulting in a customized handbook of building

8 Up to 30 Consultant days are available to each builder over the three phases of the program. 
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specifications called the Builder Options Package to assist the builder to build 20% above 
OBC 2012. The builder will then build at least one prototype home (“Discovery Home”) to 
meet this requirement. On behalf of the builder, a Certified Energy Evaluator (CEE) must 
demonstrate that the Discovery Home is indeed 20% above OBC 2012 by conducting a 
blower door test and modeling the home using HOT2000.9 Cost of this evaluation work is 
covered by the builder. 

• Phase Two – Implement: 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 in 
the Discovery Home. 

• Phase Three – Sustain: The consultant will work with the builder towards full 
implementation of the new specifications as identified throughout the Optimum Home 
process. The consultant sets out a sustainability plan to maintain momentum of building to 
the new level of efficiency. A minimum of 10% of the builder’s total housing starts must be 
built 20% above OBC 2012 Code. 

During 2013, Union Gas successfully recruited eight new builders into the program, bringing the total 
participating builder group to 19.  Twelve of these builders moved through phase one and two of the 
program which resulted in 12 discovery homes being built and tested to be 20% above OBC 2012.  

In the third quarter of 2013, Union Gas expanded Optimum Home beyond the 19 participating builders 
to all interested builders across the service territory through the Optimum Home Education Workshops.  
The technical sales and marketing workshops were held in Burlington, Kingston and Sudbury to help all 
builders design, build, and sell high performance homes that are 20% above the OBC 2012. 

 
Figure 7.0, Optimum Home Brochure for Education Workshops Targeting all Builders 

 

9 HOT2000 is a building energy simulation tool offered by Natural Resources Canada. It is an industry standard in 
simulating building energy usage. 
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Figure 7.1, Optimum Home Builder Workshop Webpage 

 

 
Figure 7.2, Builder Workshop Registration Webpage 

 

79 
 



 
Figure 7.3, Optimum Home Workshop Email Communication to Builders 

 
Target Market  
The Optimum Home Program targets the top fifty builders in Union’s franchise based on the previous 
year’s housing starts.  

The following groups play a secondary role in influencing a builder’s decision to participate in the 
Optimum Home Program. Influencing these parties will help drive demand for high performance homes, 
and in turn, will raise builder interest in Optimum Home. 

• New home buyers – who will ultimately purchase the higher efficiency homes. 
• Builder sales centres – work on behalf of builders to promote and sell new homes directly to 

new home buyers.  They greatly influence customers’ choices and selection of upgraded 
features.   Under the builder’s direction, they will promote the programs and features that they 
believe will generate the most customer interest. There are many competing companies 
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attempting to influence design/sales centres (such as manufacturers of faucets, cabinets, and 
countertops), which can make it difficult for energy efficiency products to gain footing.  

Market Incentive 
Optimum Home is delivered at no cost to the builder. Participating builders receive the following: 

• Up to 30 free days of consultation by renowned industry experts;
• Trades, sales and marketing training;
• Continuous cost savings and process efficiencies; and
• $2,500 incentive towards the construction of a Discovery Home.10

Builders attending the Optimum Home Education Workshops receive information and training on 
meeting the Optimum Home building standard of 20% above OBC 2012.  Union Gas funds 50% of the 
workshop fee of $199. 

Market Delivery 
Similar to 2012, a profile of the top fifty builders in Union’s franchise was completed in order to 
determine which builders would be targeted for builder recruitment in 2013. Union’s delivery agent, 
EnerQuality, was leveraged to add additional market intelligence to the top fifty 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 continued to utilize the Builder Partnership Package, developed in 2012, to formally sign builders 
up for Optimum Home. The package includes a Builder Partnership Agreement between the 
participating builder and Union Gas and a non-disclosure agreement. The Optimum Home builder 
portfolio was also updated with the revised brochure outlining the Optimum Home Program and its key 
benefits, a consultant biography piece to highlight the experience and credentials of the leading building 
science consultants, a testimonial piece and a PowerPoint presentation that further described the 
Optimum Home Program. 

Figure 7.4, Optimum Home Brochure 

10 To be provided upon completion and evaluation. Limited to the one Discovery Home built in Phase One. 
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Marketing Support 
Union Gas provided each participating builder with a press release/editorial and key message document 
that could be released to media at the opening and display of the builder’s Discovery Home. Banners 
were also provided for each Discovery Home site to attract customers and encourage them to ask for 
more information regarding high performance homes. 

Each builder was encouraged to create its own “high performance home” brand and market it to their 
customers. 

 

 
Figure 7.5, Optimum Home Builder Brochure (CaraCo) 
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Figure 7.6, Optimum Home Builder Press Release (Dalron) 

 

 
Figure 7.7, Dalron Sell Sheet 
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Figure 7.8, Discovery Home Signage (Dalron and CaraCo) 

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 DSM programs and 
regulatory issues, and enhance market intelligence relating to energy efficiency, sustainability and 
“better building” in the new housing market. Union participated in the 2013 OHBA conference held in 
October and attended various events throughout the year with the OHBA’s local chapters. 
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7.2  Lessons Learned 
1. Greater building community  

Union recognizes that in order for market transformation to be effective across Union’s franchise, 
program knowledge and experiences must be shared across the greater building community, 
beyond the top builders participating in the program.  This was accomplished through the Optimum 
Home Education Workshop Series, launched in 2013.  

2. Marketing support required for customers 
In 2013, the Optimum Home Program continued to assist in the creation of a supply of high 
performance homes with participating builders committed to building 10% of their stock to 20% 
above OBC 2012.  Union will now focus efforts on creating demand in the market to support these 
builders in selling the high performance homes. This will be done by creating consumer awareness 
of the benefits and value of owning a high performance home. 

3. Improvement in technology and building practices  
In building their discovery homes, participating builders are finding that the tighter building 
envelope of a high performance home necessitates other changes in home design. For example, 
basement walls need breathable vapour barriers to allow moisture to escape without compromising 
insulation value. A smaller, smarter furnace is required since less heat is being lost through the 
building envelope than in a traditional home. These high performance home solutions will be shared 
with other builders through the Optimum Home Education Workshop Series. 
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8. Evaluation, Measurement and Verification
For the purpose of validating the accuracy of claimed savings, Union undertakes several impact 
evaluations each year. These impact evaluations are designed to ensure that the claimed participation 
and installation rates for technologies delivered through Union’s programs are accurate. Union 
commissioned impact evaluations for the Residential ESK offering, Low-Income HHC offering and 
Commercial Hot Water Conservation (HWC) initiative as detailed in this section of the report. A 
verification of claimed savings obtained through custom projects was also completed. For 2013, custom 
project savings verification included the Low-Income Custom initiative, Commercial/Industrial Custom 
offering and Large Volume program with a total of 55 project verifications.  

8.1 Residential Impact Evaluation 
Union conducted an impact evaluation of the Residential ESK program offering to validate the program 
offering’s energy savings. Beslin Communications Group Inc. was contracted to provide a statistically 
representative sample at the 90:10 confidence level and conduct the impact evaluation via a telephone 
survey. The details of the impact evaluation and its findings are outlined below. 

8.1.1 Energy Savings Kit Offering Impact Evaluation 
Union conducted an impact evaluation across three channels for the ESK offering to ensure the savings 
were accurate, as outlined in Table 8.0. This impact evaluation determined the number of ESK measures 
that were installed and remained installed for 2013.  Additionally, since the savings associated with ESK 
showerheads relate to showering for an entire home, the impact evaluation also established the portion 
of showering that was attributable to the ESK showerhead.  Furthermore, the impact evaluation 
determined the percentage of ESK recipients that used a natural gas water heater to heat their home’s 
water.  Through these efforts, the studies provide adjustment factors that are applied to the savings 
claims.  Union also uses the collected information to assess areas of success and areas for potential 
improvement relating to the offering.  

Table 8.0 - Summary of Residential ESK Impact Evaluation 

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. 

- Verify measure installation 
- Verify continued use of the measure 
- Verify percentage of showering under the 

efficient showerhead 
- Verify water heater type 

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

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 

Door-to-Door 
(Push) 

Customers who received an 
ESK through the door-to-door 
initiative 

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 
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Some participants also received an ESK kit through a fourth ESK delivery channel, known as the ESK 
Install channel. This delivery channel provided ESK kits to customers who elected to have the 
showerhead installed during a home visit from an HVAC partner. Since only 253 kits were delivered via 
this channel, it was not included in the 2013 ESK impact evaluation. Rather, adjustment factors 
determined during the 2012 ESK impact evaluation were applied to the 2013 savings claimed from the 
2013 ESK Install kits. 

The final adjustment factors for the four delivery channels are presented in Tables 8.1, 8.2, 8.3, and 8.4.  

Table 8.1 - Adjustment Factors: ESK Push 

Measure 
Measure 
Verified 

Installed 

Measure 
Remained 

Installed 

% Showering 
Under Low-

Flow 
Showerhead 

% With 
Natural Gas 

Hot Water 
Heaters 

Adjustment 
Factor 

Kitchen Faucet Aerator 62% 59% 100% 59% 

Bathroom Faucet Aerator 70% 68% 100% 68% 

Pipe Wrap 85% 85% 100% 85% 

Energy-efficient Showerhead 72% 71% 61% 100% 43% 

Table 8.2 - Adjustment Factors: ESK Pull 

Measure 
Measure 
Verified 

Installed 

Measure 
Remained 

Installed 

% Showering 
Under Low-

Flow 
Showerhead 

% With 
Natural Gas 

Hot Water 
Heaters 

Adjustment 
Factor 

Kitchen Faucet Aerator 79% 72% 100% 72% 

Bathroom Faucet Aerator 83% 82% 100% 82% 

Pipe Wrap 90% 90% 100% 90% 

Energy-efficient Showerhead 89% 89% 69% 100% 61% 

Table 8.3 - Adjustment Factors: ESK Door-to-door 

Measure 
Measure 
Verified 

Installed 

Measure 
Remained 

Installed 

% Showering 
Under Low-

Flow 
Showerhead 

% With 
Natural Gas 

Hot Water 
Heaters 

Adjustment 
Factor 

Kitchen Faucet Aerator 81% 79% 100% 79% 

Bathroom Faucet Aerator 86% 86% 100% 86% 

Pipe Wrap 97% 97% 100% 97% 

Energy-efficient Showerhead 84% 81% 91% 100% 74% 
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Table 8.4 - Adjustment Factors: ESK Install from 2012 ESK Impact Evaluation 

Measure 
Measure 
Verified 

Installed 

Measure 
Remained 

Installed 

% Showering 
Under Low-

Flow 
Showerhead 

% With 
Natural Gas 

Hot Water 
Heaters 

Adjustment 
Factor 

Kitchen Faucet Aerator 87% 82%   100% 82% 

Bathroom Faucet Aerator 92% 92%   100% 92% 

Pipe Wrap 100% 100%   100% 100% 

Energy-efficient Showerhead 95% 92% 78% 100% 72% 

8.2 Low-Income Impact Evaluations 
Union conducted two impact evaluations specific to the Low-Income program in order to validate the 
savings results. SeeLine Group Ltd. undertook the Low-Income Free Showerhead Installation Initiative 
impact evaluation, while Michaels Energy conducted the Low-Income custom project savings 
verification. 

Union did not contract for the completion of an impact evaluation of basic measures (low-flow 
bathroom and kitchen aerators, pipe insulation and low-flow showerheads) since fewer than 175 of 
each measure was delivered to customer.11 Rather, the results of the 2012 HHC impact evaluation are 
applied to the savings claimed from the 2013 HHC offering. The impact evaluations used in 2013 and 
their results are outlined in the sections below.  

8.2.1 Helping Homes Conserve Offering Impact Evaluation 
In 2012, Beslin Communication Group Inc. on behalf of Union conducted an impact evaluation of basic 
measures offered as part of the 2012 HHC offering, as outlined in Table 8.5. Similar to the Residential 
ESK offering impact evaluation, the installation and persistence rates of showerheads, kitchen aerators, 
bathroom aerators and pipe wrap were determined. The percentage of showering in the home that 
used the HHC showerhead and the percentage of recipients that have a natural gas water heater in their 
home were also determined. Beslin Communications Group Inc. conducted the impact evaluation on a 
statistically representative sample of 2012 HHC offering participants at the 90:10 confidence level.  

Table 8.5 – Helping Homes Conserve Impact Evaluation Parameters 

Participants Source Primary Objectives 

Customers who received a 
showerhead, bathroom aerator and 
kitchen aerator through the 2012 
HHC offering 

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 

 

11 As noted in Section 5.*, basic measures were only provided to HHC participants installing weatherization 
measures if they had not previously received them. 
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The resulting adjustment factors in Table 8.6 have been applied to the 2013 claimed savings and will be 
used to help Union assess areas of success and areas for potential improvement.  

Table 8.6 - Adjustment Factors: HHC Low-Income from 2012 HHC Impact Evaluation 

Measure 
Measure 
Verified 

Installed 

Measure 
Remained 

Installed 

% Showering 
Under Low-

Flow 
Showerhead 

% With 
Natural Gas 

Hot Water 
Heaters 

Adjustment 
Factor 

Kitchen Faucet Aerator 85% 81% 100% 81% 

Bathroom Faucet Aerator 86% 86% 100% 86% 

Pipe Wrap 94% 94% 100% 94% 

Energy-efficient Showerhead 93% 92% 87% 100% 80% 

8.2.2  Free Showerhead Installation Initiative Impact Evaluation 
Union conducted an on-site verification study for the Free Showerhead Installation initiative. This 
initiative specifically targets social and assisted housing low-rise and high-rise apartment buildings with 
a free installation of up to two energy efficient showerheads in each unit, and a kitchen and bathroom 
aerator for tenants to install. 

Seeline Group Ltd. was contracted to perform the impact evaluation.  The purpose is 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.12 Union also uses the collected information to assess areas 
of success and potential improvements.    

SeeLine Group worked with municipal housing contacts to arrange site visits for inspections. On-site 
visits involved an inspection and digital photos 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 random sample at the 90:10 
confidence level for the initiative.  The final verified results are presented in Table 8.7 below. 

Table 8.7 - Adjustment Factors: Free Showerhead Installation Initiative 

Measure Adjustment Factor 

Kitchen Faucet Aerator 24.62% 

Bathroom Faucet Aerator 24.62% 

Energy-efficient Showerhead 53.85% 

12 A survey was administered to participants who indicated that they had a second shower for which a low flow 
showerhead was not installed through Union’s Free Showerhead Installation Initiative. SeeLine administered a 
survey to these participants to gather data on the percent usage of these second showerheads. This data was used 
to adjust the gas and water savings claimed from these participants. 
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8.2.3 Low-Income Custom Project Savings Verification 

Table 8.8 – Low-Income Custom Project Savings Verification Sample 

Description n (Stratum) Cumulative Natural Gas (m3) 

Large 8 2,237,487 

Small 

Very Small 

3 

0 

148,181 

0 

Total Projects Sampled 11 2,385,668 

Low-Income Custom Total Project Population 25 3,775,242 

% of Population Sampled 63% 

As shown in Table 8.8, Navigant pulled a sample of 11 projects for the 2013 Low-Income Custom Project 
Savings Verification based on cumulative gas savings strata to achieve a 90:10 confidence interval.  All of 
these projects were verified by Michaels Energy.   Of the 11 projects, 10 were verified on-site and one 
was verified by a telephone interview.  For the one project 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.   

The sample projects represent 63% 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 is 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.

Low-Income Custom Project Savings Verification Results 
Adjustment factors determined through the Low-Income Custom Project Savings Verification are 
presented in Table 8.9 below.  These adjustment factors have been applied to the Low-Income Custom 
Program savings claims for the purpose of this report. 
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Table 8.9 - 2012 Low-Income Custom Project Savings Verification Results* 

Resource Claimed Savings Verification Savings Realization Rate 

Cumulative Natural Gas Savings 2,385,668 2,377,352 98%** 

Water Savings 0 584,000 100%*** 

Electricity Savings 0 73,540 100%*** 

Incremental Cost $1,609,138 $1,747,420 109% 

* 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.   
***Adjustments to water and electricity are based on sample realization rates, which were designed to 
be statistically significant for natural gas only. Union Gas applied the sample realization rates for water 
and electricity to the population to calculate population savings.  
 

8.3 Commercial/Industrial Impact Evaluations 
Union conducted impact evaluations for the Commercial/Industrial Hot Water Conservation (HWC) 
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 Impact Evaluation 
Union contracted SeeLine Group Ltd. to perform an impact evaluation of the HWC initiative.  Union 
officially exited the HWC initiative at the end of 2012 and did not offer this to customers in 2013.  As 
part of the program exit strategy, Union had a grace period in which it honoured customer submissions 
to the end of Q1, 2013 for installations completed during Q4, 2012.  The impact evaluation completed in 
2013 was to verify savings from participants who submitted a claim form during this grace period.  

The objective was to provide adjustment factors that can be applied to the claimed savings for units in 
multi-family buildings. The adjustment factors ensure that the associated savings appropriately reflect 
installation rates and persistence for all measures, as well as usage rates associated with the installed 
showerhead.13   

The HWC initiative offers eligible 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. 

13 A survey was administered to participants who indicated that they had a second shower for which a low flow 
showerhead was not installed through Union’s HWC initiative. SeeLine administered a survey to these participants 
to gather data on the percent usage of these second showerheads. This data was used to adjust the gas and water 
savings claimed from these participants. 
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Navigant Inc. was contracted to provide a statistically representative sample for the HWC initiative.  The 
final verified results for the HWC impact evaluation are presented in Table 8.10. 

Table 8.10 - Adjustment Factors: HWC Initiative 

Measure Adjustment Factor 

Kitchen Faucet Aerator 54% 

Bathroom Faucet Aerator 34% 

Energy-efficient Showerhead 88% 

8.3.2 Commercial Custom Project Savings Verification  

Table 8.11 – Commercial Industrial Custom Project Savings Verification Sample 

Description n (Stratum) Cumulative Natural Gas (m3) 

Large 7 143,837,435 

Medium 7 27,550,998 

Small 

Very Small 

7 

0 

3,605,869 

0 

Total Projects Sampled 21 174,994,302 

C/I Custom Total Project Population 472 738,367,150 

% of Population Sampled 24% 

As shown in Table 8.11, Navigant pulled a sample of 21 projects for the 2013 Commercial/Industrial 
Custom Project Savings Verification based on cumulative gas savings strata to achieve a 90:10 
confidence interval.  All of these projects were verified by Byron Landry & Associates.   All 21 projects 
were verified on-site.  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 24% 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.  The objectives of the custom project savings verification are 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.
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Commercial/Industrial Custom Project Savings Verification Results 
Adjustment factors determined through the Commercial/Industrial Custom Project Savings Verification 
are presented in Table 8.12 below.  These adjustment factors have been applied to the 
Commercial/Industrial Custom Program savings claims for the purpose of this report. 

Table 8.12 - 2013 Commercial/Industrial Custom Project Savings Verification Results* 

Resource Claimed Savings Verification Savings Realization Rate 

Cumulative Natural Gas Savings 174,994,302 178,844,840 97%** 

Water Savings 2,221,864 2,369,560 107%*** 

Electricity Savings 73,358 81,336 111%*** 

Incremental Cost $23,636,334 $23,636,334 100% 

*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.   
***Adjustments to water and electricity are based on sample realization rates, which were designed to 
be statistically significant for natural gas only. Union Gas applied the sample realization rates for water 
and electricity to the population to calculate population savings.  
 

8.4 Large Volume Custom Project Savings Verification 
A sample of 23 custom projects from the Large Volume Rate T1, Rate T2/R100 program was selected for 
the verification study by Navigant.  The new Large Volume scorecard includes two separate metrics, T1 
and T2/R100, with a 60% and 40% respective weighting. The TEC approved sampling methodology for 
the Large Volume program is stratified based on size of projects in terms of cumulative gas savings to 
achieve a 90:15 confidence interval for each metric and a 90:10 confidence interval overall. Table 8.13 
and Table 8.14 summarize the Large Volume Rate T1, Rate T2/R100 sample. 

Table 8.13 - Large Volume Custom Project Savings Verification – Rate T1 Sample 

Description n (Stratum) Cumulative Natural Gas (m3) 

Large 4 98,154,963 

Medium 4 11,514,508 

Very Small 0 0 

Total Projects Sampled 8 109,669,472 

Rate T1 Custom Total Project Population 75 220,504,516 

% of Population Sampled    50% 
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Table 8.14 - Large Volume Custom Project Savings Verification – Rate T2/R100 Sample 

Description n (Stratum) Cumulative Natural Gas (m3) 

Large 6 620,671,951 

Medium 7 158,184,082 

Small 2 5,000,403 

Very Small 0 0 

Total Projects Sampled 15 783,856,436 

Rate T2/R100  Custom Total Project Population 145 1,751,754,308 

% of Population Sampled 45% 

The 23 sampled projects represent 50% of the total unadjusted cumulative gas savings of Rate T1 
custom projects and 45% of Rate T2/R100 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 Custom Project 
Savings Verification 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 Volume Custom Project Verification Results 
The results of the Large Volume custom project verification are presented in Table 8.15 and Table 8.16 
below.  
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Table 8.15 - 2013 Large Volume Custom Project Verification Study Results* – Rate T1 Sample 

Resource Claimed Savings Verification Savings Realization Rate 

Cumulative Natural Gas Savings 109,669,472 135,898,076 109%** 

Water Savings 1,043,159,725  852,130,000 82%*** 

Electricity Savings 132,533 137,400 104%*** 

Incremental Cost 5,683,143  5,683,143  100% 

* 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.   
***Adjustments to water and electricity are based on sample realization rates, which were designed to 
be statistically significant for natural gas only. Union Gas applied the sample realization rates for water 
and electricity to the population to calculate population savings.  

Table 8.16 - 2013 Large Volume Custom Project Verification Study Results* – Rate T2/R100 
Sample 

Resource Claimed Savings Verification Savings Realization Rate 

Cumulative Natural Gas Savings 783,856,436 932,314,660 106%** 

Water Savings 254,399,064 233,710,869 92%*** 

Electricity Savings 0 0 100%*** 

Incremental Cost 9,794,624 8,780,325 90% 

* 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.   
***Adjustments to water and electricity are based on sample realization rates, which were designed to 
be statistically significant for natural gas only. Union Gas applied the sample realization rates for water 
and electricity to the population to calculate population savings.  
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9. 2013 TEC Evaluation Activities 
In the first quarter of 2013, the TEC provided recommendations on evaluation priorities for 2013.  Based 
on these discussions and in light of time available in the calendar year, the committee established a list 
of top evaluation priorities for 2013.  The resulting evaluation activities focused on in 2013 were: 

• Custom Free Ridership and Participant Spillover Jurisdictional Review  
• Technical Reference Manual  
• Custom Net-to-Gross Study  
• Custom Project Savings Verification Terms of Reference 
• Sampling Methodology for Union’s Large Volume Scorecard Verification   
• Updates to Current Measure Inputs and Assumptions List  

The TEC has authored quarterly reports for public dissemination.  The Q1, Q2, Q3, and Q4 Reports can 
be found in Appendix A for reference.   

Custom Free Ridership and Participant Spillover Jurisdictional Review 
The TEC received and endorsed the Custom Free-ridership and Participant Spillover Jurisdictional Review 
completed by Navigant Consulting, Inc. The report aimed to provide insight into the free-ridership and 
participant spillover variables in comparable jurisdictions across Canada and the United States. A 
sensitivity analysis was included to ascertain the potential financial impact of changes to net-to-gross 
(NTG) values for each utility’s shareholder incentive.  

The jurisdictional review determined that studies done at other utilities are not easily transferrable to 
Union and Enbridge’s custom programs. Factors that determine NTG values differed by utility size and 
location, types of customers, types of programs, and other factors; and there were not enough studies 
of situations similar to Union’s and Enbridge’s to find comparable results. In addition, the study did show 
that the incentive amounts earned by Union and Enbridge would be affected significantly by the NTG 
value used. Given that the last NTG study was performed in 2008, the TEC decided that a new NTG study 
be undertaken beginning in 2013. 

Technical Reference Manual 
Following a multi-stage selection process, the TEC selected Energy & Resource Solutions (ERS) to 
develop the Technical Reference Manual (TRM).  Common to both utilities, the TRM will document 
efficiency measure savings assumptions (and/or formulae) and all other assumptions (other than 
avoided costs) necessary for cost-effectiveness screening and program metrics. The development of the 
TRM will include a review of all existing prescriptive measure assumptions, as well as an online, 
searchable repository of approved substantiation document underpinning each approved measure. 

The TEC and ERS conducted the TRM kick-off meeting in the second quarter of 2013. Prior to starting a 
review of any specific measures, ERS developed a measure template for the TEC to review. The measure 
template will be used for all measures in an effort to standardize the structure of each measure 
document. Throughout the duration of the project, it was determined that ERS may bring forward new 
technologies that are not included in the existing list.  
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The measures that are being reviewed include: 
• New Measures (Demand Control Ventilation and High Efficiency Water Heaters)
• Commercial Water Heating
• Multi-Family Water Heating
• Commercial Cooking
• Commercial Space Heating
• Multi-Family Space Heating
• Residential Water Heating
• Residential Space Heating
• Commercial / Multi-Family Other
• Residential Other

The TRM is scheduled for completion in 2014. 

Custom Net-to-Gross Study  
Following the TEC’s decision to pursue a full custom net-to-gross (NTG) study, the TEC highlighted 
priority questions for proponents and key areas of interest as they relate to the framing, objectives and 
methodology of the study. The study is expected to recommend NTG values for the utilities’ commercial 
and industrial custom DSM offerings.   

TEC members reviewed the 2008 NTG study in an effort to revisit lessons learned and improve the 
quality of the upcoming study. The TEC decided that the study methodology should be left to the bidder 
to propose.  The TEC finalized the NTG Request for Proposal (RFP) in the fourth quarter of 2013.  The 
RFP instructed the bidders to provide a solution for taking into consideration the differences between 
Enbridge and Union’s custom programs/customers/geographic reach as well as the timing issues related 
to Union’s Large Volume Program. 

The TEC received five proposals in the fourth quarter of 2013.  The TEC selected DNV GL as the 
consultant in February 2014 and the study was initiated in March 2014. 

Custom Project Savings Verification Terms of Reference 
Following input from the utilities’ respective auditors and Audit Committees, the TEC revised and 
updated the joint Terms of Reference for Custom Projects Savings Verifications (CPSV). The Terms of 
Reference was finalized in the fourth quarter of 2013 and was included in each utility’s 2013 CPSV 
Request for Proposal. 

Sampling Methodology for Union’s Large Volume Scorecard Verification   
Union’s 2013 Large Volume scorecard is comprised of two cumulative gas savings metrics, using a 60/40 
weighting. Since this was the first time the utility had encountered a scorecard with two different 
cumulative gas savings metrics for a custom program, Union requested TEC endorsement of a sampling 
methodology that would incorporate the 60/40 weighting. Union engaged Navigant Consulting for 
recommended approaches for the sampling methodology, and the TEC ultimately agreed that the 
appropriate methodology would be one that ensured a 90:10 confidence level at the scorecard level and 
90:15 confidence levels at each of the metrics. The TEC agreed that this approach struck the appropriate 
balance of reliable results and reasonable costs. 
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Updates to Current Measure Inputs and Assumptions List 
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 2012 Audit outcomes, new measures, as well as updates to gain consistency on a select 
number of measures.  The Utilities filed a joint submission, as per the current DSM Guidelines, on April 
30, 2014 (EB-2013-0430).   
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10. Status Updates for 2012 Audit and 2012 AC Recommendations
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 2012 
Auditor recommends using this approach until the Technical Evaluation Committee (TEC) is able to 
address this issue. 

Status Update: 
Resolved - This recommendation was brought forward to the TEC for discussion in Q1 of 2014. The two 
specific questions from the 2011 and 2012 ESK Verification Studies of Union’s ESK verification 
questionnaire from which the “Don’t Know” responses resulted was shared with a subcommittee of the 
TEC.  In the opinion of the subcommittee standard best market research practice was followed in these 
two instances when the “Don’t Know” responses were removed from the sample.   Several members of 
the TEC thought that the Auditor was incorrect however no consensus on the issue was achieved at the 
TEC.  The TEC agreed that the treatment of “Don’t Know” responses should be recommended by the 
market research firm up front and ahead of survey deployment.  If the Auditor disagrees with the 
determined treatment, the utilities will work through the matter with their respective Audit 
Committees.  

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. 

Status Update: 
Resolved – The AC accepted the Auditor’s recommendation in principle, but will title these studies as as 
“Impact Evaluations” instead of “Verification Studies” on an ongoing basis.  Accordingly Union has 
labelled 2013 ESK studies as impact evaluations.  

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 2012 Auditor estimated that it was reasonable to assume 
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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 2012 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. 

The 2012 AC recommended a 20 year lifetime for 2012 and 2013 savings. For 2014, the 2012 AC 
recommended 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. 

Status Update:  
Resolved - This recommendation does not affect the 2013 Home Retrofit offering results reported in the 
2013 DSM Annual Report.  

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 Multi-family sector initiative. 

Status Update: 
Resolved - The  AC accepted the  Auditor’s recommendation and Union updated the Final 2012 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

Status Update: 
Pending – Union is in the process of resolving TEC-related recommendations collaboratively with the 
TEC on a prioritized basis. This recommendation is currently awaiting discussion at the TEC. 
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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 non-condensing 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.  

Status Update: 
Pending - Union is in the process of resolving TEC-related recommendations collaboratively with the TEC 
on a prioritized basis. This recommendation is currently awaiting discussion at the TEC. 

Resource Acquisition Scorecard – Commercial/Industrial Custom Program Recommendations 

Recommendation #7 
The 2012 Auditor recommended reducing the rating of the steam leak for the largest C/I project to 
reflect the appropriate severity of the leak. The 2012 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. 

Status Update: 
Resolved - The 2012 AC disagreed 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. 

Recommendation #8 
The 2012 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. 

Status Update: 
Pending – Union is in the process of resolving TEC-related recommendations collaboratively with the 
TEC on a prioritized basis. This recommendation is currently awaiting discussion at the TEC. 

Recommendation #9 
The 2012 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 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. 
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Status Update: 
Resolved - The 2012 AC accepted 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. New realization rates were calculated based on a stratification of this finding and 
were applied to the entire custom project C/I portfolio.  

Recommendation #10 
The 2012 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.  The 2012 AC 
did not agree with the 2012 Auditor's recommendation.  The 2012 AC agreed with the 2012 CPSV 
contractor that the most reasonable baseline is replacement of the red-tagged boiler with a standard 
efficiency boiler.   

Status Update: 
Resolved – The 2012 AC did not agree with the Auditor’s resolution.  The AC agreed with the CPSV 
contractor that the most reasonable baseline is replacement of the red-tagged boiler with a standard 
boiler efficiency boiler. Therefore, the verified savings were 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 2012 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 2012 Auditor discounted the EUL by 5 years to yield a 10 year EUL. 

Status Update: 
Resolved – The 2012 AC accepted the Auditor’s recommendation for the purpose of the 2012 audit.  
This recommendation decreased project-level cumulative natural gas savings for one audited project by 
a total of 1,197,757 m3 from the verified savings value.  New realization rates were calculated based on 
a stratification of this finding and were applied to the entire 2012 custom project C/I portfolio.  

Recommendation #12 
The 2012 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. 

Status Update: 
Resolved – The 2012 AC accepted the Auditor’s recommendation for the purpose of the 2012 audit.  
This recommendation increased project-level cumulative natural gas savings for two audited projects by 
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a total of 2,944,297 m3 from the verified savings value. New realization rates were calculated based on 
a stratification of this finding and were applied to the entire 2012 custom project C/I portfolio. 

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. 

Status Update: 
Resolved – For the 2012-2014 DSM Framework, Auditors are to accept the TEC approved 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. 

Status Update: 
Resolved – For the 2012-2014 DSM Framework, Auditors are to accept the TEC approved 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 2012 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.  

Status Update: 
Resolved – For the 2012-2014 DSM Framework, Auditors are to accept the TEC approved 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.   
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Status Update: 
Resolved –. For the 2012-2014 DSM Framework, Auditors are to accept the TEC approved 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 Recommendations 

Recommendation #17 
Union should consider further study of appropriate EUL for energy efficient windows. The 2012 Auditor 
studied sources for approved EUL values, including reviewing the EULs recently approved for energy 
efficient windows by the Regional Technical Forum (RTF). The 2012 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 2012 Auditor found the range of 20-25 years as being not unreasonable. 

Status Update: 
Resolved - The 2012 AC accepted the 2012 Auditor’s 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 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 2012 Auditor accepts the findings but in the future Union 
should use the point value calculated by the Verification Consultant to determine population-level 
impacts. 

Status Update: 
Resolved – The 2012 AC accepted the 2012 Auditor’s recommendation for the purposes of 2012.  With 
respect to future CPSV RFPs (2013 and onwards) 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. 

Status Update: 
Resolved - The 2012 AC accepted the 2012 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 
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applied to the entire Large Industrial Rate T1/Rate 100 portfolio.  This resulted 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 did not alter the DSM incentive earned for this 
scorecard in 2012. 

All 2012 AC members agreed 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 Recommendations 

Recommendation #20 
Union should shift one Optimum Home builder from the Top 10 Builder metric to the Top 50 Builder 
metric within the 2012 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.   

Status Update: 
Resolved - This recommendation impacted 2012 DSM program results only. Union shifted one builder as 
recommended when reporting its final 2012 DSM program results. 

Recommendations Brought Forward by the 2012 Auditor and the 2012 AC That Reflect Audit Process 
Issues 

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 2012 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. 

Status Update: 
Resolved - This recommendation was brought forward to the TEC for discussion and resolution in Q1 of 
2014.  The TEC agreed that the verification consultant should not use decimal places when reporting 
verified gas savings.  The TEC also agreed that the verification consultant should use best engineering 
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practice and round to the number of significant figures that carries meaning in contributing to the 
precision of the verified gas savings. 

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.   

Status Update: 
Resolved – The 2012 AC accepted the 2012 Auditor’s recommendation and Union notes that 
documentation improvements have already been implemented. Union will continue to refine the 
custom project data collections process. 

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. 

Status Update: 
Resolved –Union accepts the Auditors recommendation and notes that documentation improvements 
have already been implemented. Union will continue to refine the custom project data collections 
process. 

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. 

Status Update: 
Resolved - Union accepts the Auditors recommendation and notes that project documentation quality 
control improvements  is an ongoing process and will work on collecting detailed data whenever 
possible. 

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. 
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Status Update: 
Pending - Union is in the process of resolving TEC-related recommendations collaboratively with the TEC 
on a prioritized basis. This recommendation is currently awaiting discussion at 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 2012 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. 

Status Update: 
Resolved - The 2012 AC did not necessarily agree with all solutions provided by the 2012 Auditor but 
Union worked with the TEC to review these recommendations to refine and standardize the process. As 
a result new Terms of Reference for the 2013 Custom Project Savings Verification process were 
developed and implemented by the utilities. 

Recommendation #27 
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. 

Status Update: 
Resolved –Union’s audit tool maintains a clear link between all source data (survey results, impact 
evaluation results, program results, etc.) and calculated values. 

Recommendation #28 
Develop guidelines about how to differentiate issues related to baselines, EUL, and free riders. 

Status Update: 
Resolved - This recommendation was brought forward to the TEC for discussion and resolution in Q1 of 
2014.  The TEC agreed that issues related to baselines, EUL and free riders will be dealt with in the next 
generation framework as the current Natural Gas DSM Guidelines provide provision on how to deal with 
these issues.  
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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 2012 Auditor briefly 
reviewed the calculators by following the code and found that the calculators are acceptable tools. 

Status Update: 
Resolved - Union continues to use its custom savings calculators and limits vendor tools.  In instances 
where Union’s calculators are not able to provide savings calculations, Union relies upon best available 
information to calculate savings provided that this information is independently corroborated. 

Recommendation #30 
The 2012 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 2012 Auditor agrees that builders should be the top 
priority, the goal of the program is to transform the entire market.   

Status Update: 
Resolved - The 2012 AC collectively disagreed with the 2012 Auditor on this recommendation. The 
existing program elements are detailed in the settlement agreement and the focus on builders was 
intentional. The 2012 AC considers this recommendation to be a program design issue not an Audit 
issue. 

Recommendation #31 
The 2012 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 
2012 AC expressed a concern that this may not be consistent with the assumptions underlying the DSM 
Framework. 

Status Update: 
Resolved - The 2012 AC agreed 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. 
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11. Lost Revenue Adjustment Mechanism
The Board approved Lost Revenue Adjustment Mechanism (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 2013 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 2013, the LRAM amount of $1.138 million is based on 2013 delivery rates and annual natural gas 
savings of 126.5 million m³. The 2013 LRAM statement is detailed in Table 11.0 on the following page. 
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Table 11.0 - 2013 LRAM Statement 

Rate class DSM Volumes (103 m3) 
Total 

Volumes 
(103 m3) 

2013 
Delivery 

Rates 
($/103 m3) 

Revenue 
Impact ($) 

January February March April May June July August September October November December (a) (b) (a) x (b) 

South 

M1 Residential 828 97 153 152 116 128 184 190 210 156 33 21 2,267 $38.14 $86,465 

M1 Commercial 895 96 116 58 96 144 69 96 77 95 90 8 1,839 $38.14 $70,144 

M1 Industrial 36 10 4 7 0 0 2 0 13 4 4 1 81 $38.14 $3,094 

M2 Commercial 2,928 407 203 423 145 204 186 449 292 142 188 14 5,579 $45.85 $255,814 

M2 Industrial 374 51 27 20 120 292 0 58 17 29 81 7 1,076 $45.85 $49,340 

M4 Industrial 2,966 524 331 61 505 544 136 184 105 51 79 219 5,704 $9.56 $54,541 

M5 Industrial 9,685 419 49 107 141 335 626 138 262 148 66 24 12,000 $22.00 $263,985 

M7 Industrial 0 0 0 6 0 4 0 978 800 0 0 0 1,788 $3.15 $5,625 

T1 Industrial 2,933 845 0 174 1,271 437 9 403 466 73 130 24 6,765 $0.71 $4,817 

T2 Industrial 49,970 3,857 2,747 1,635 4,244 527 1,991 2,620 1,234 1,464 860 0 71,148 $0.08 $5,550 

South Total 70,614 6,306 3,630 2,643 6,637 2,616 3,202 5,115 3,476 2,161 1,531 317 108,249 $799,374 

North 

01 Residential 138 9 23 35 12 17 15 13 20 9 8 3 302 $119.99 $36,254 

01 Commercial 179 10 205 35 18 4 24 22 21 21 17 4 560 $113.74 $63,710 

10 Commercial 985 243 219 193 46 25 110 32 150 14 4 2 2,025 $77.84 $157,644 

10 Industrial 142 0 99 0 7 259 0 0 0 0 0 9 516 $72.68 $37,530 

20 Industrial 2,920 73 124 38 0 141 272 17 24 24 33 0 3,667 $5.36 $19,640 

100 Industrial 3,163 441 490 545 1,492 298 3,069 52 657 1,006 9 0 11,223 $2.14 $23,983 

North Total 7,527 777 1,161 847 1,575 746 3,490 136 871 1,074 72 19 18,293 $338,761 

Total 78,142 7,083 4,790 3,490 8,212 3,362 6,692 5,251 4,348 3,234 1,603 336 126,542 $1,138,136 

The 2013 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 B.   
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12. DSM Incentives
For 2013, 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 Volume Rate T1, 
Rate T2/R100; and Market Transformation. The target incentive for each scorecard is detailed in Table 
12.0.  

Table 12.0 – Target 2013 DSM Incentives per Scorecard 

Scorecard Target DSM Incentive 

Resource Acquisition $ 2,237,786 

Large Industrial Rate T1, Rate T2/R100 $ 723,506 

Low-Income $ 1,091,400 

Market Transformation $ 220,104 

Total $ 4,272,796 

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 2013 results for each scorecard are presented in Tables 12.1, 12.2, 12.3, and 12.4 below. 

Table 12.1 – 2013 Results - Resource Acquisition Scorecard 

Metrics 
Metric Target Levels 

Weight Achievement 
% of 

Metric 
Achieved 

Weighted % 
of Scorecard 

Achieved Lower Band Target Upper Band 

Cumulative Natural 
Gas Savings (m3) 

639,840,620 853,120,826 1,066,401,033 90% 920,774,950 116% 104% 

Deep Savings – 
Residential 

120 160 200 5% 203 154% 7.7% 

Deep Savings - C/I 9.36% 10.36% 11.36% 5% 8.97% 31% 2% 

Total Scorecard Target Achieved 113% 

Scorecard Incentive Achieved $3,143,206 
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Table 12.2 – 2013 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 
Single Family (m3) 

19,500,000 26,000,000 32,500,000 60% 40,236,650 210% 126% 

Cumulative Natural 
Gas Savings from 
Multi-Family (m3) 

13,200,000 17,600,000 22,000,000 40% 15,267,883 73% 29% 

Total Scorecard Target Achieved 150%14

Scorecard Incentive Achieved $2,728,501 

Table 12.3 – 2013 Results - Large Volume Rate T1, Rate T2/R100 Scorecard 

Metrics 
Metric Target Levels 

Weight Achievement 
% of 

Metric 
Achieved 

Weighted % 
of Scorecard 

Achieved Lower Band Target Upper Band 

Rate T1 Cumulative 
Natural Gas Savings 
(m3) 

150,477,098 200,636,131 250,795,164 60% 180,388,329 80% 48% 

Rate T2 / Rate100 
Cumulative Natural 
Gas Savings (m3) 

821,502,546 1,095,336,728 1,369,170,910 40% 1,664,166,592 204% 82% 

Total Scorecard Target Achieved 129% 

Scorecard Incentive Achieved  $ 1,362,407 

Table 12.4 – 2013 Results - Market Transformation Scorecard 

Metrics 
Metric Target Levels 

Weight Achievement 
% of 

Metric 
Achieved 

Weighted % 
of Scorecard 

Achieved 
Lower 
Band Target Upper Band 

New Participating Builders 6 8 15 60% 8 100% 60% 

Prototype Homes Built 20% 30% 40% 40% 63% 266% 106% 

Total Scorecard Target Achieved 150%15

Scorecard Incentive Achieved $550,259 

Union achieved a total of $7.784 million in DSM incentives as a result of its program performance results 
in 2013 as shown on the following page in Table 12.5.  

14 Actual scorecard achievement result is 155%. Maximum achievement is capped at 150%. 
15 Actual scorecard achievement result is 166%. Maximum achievement is capped at 150%. 
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Table 12.5 – Summary of 2013 DSM Incentives Achieved 

Scorecard DSM Incentive 
Achieved 

Resource Acquisition  $ 3,143,206 

Large Industrial Rate T1, Rate T2/R100  $ 1,362,407 

Low-Income  $ 2,728,501 

Market Transformation  $ 550,259 

Total  $ 7,784,373 

 

 The Market Transformation 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 2013 Amount 

 
South 

 
1 M1  $     3,323,745 

2 M2 $     1,045,315 

3 M4 $        459,787 

4 M5 $        462,424 

5 M7 $          78,035 

6 T1 $        439,804 

7 T2 $        588,821 

8 
 

$     6,397,931 

 
North 

 
9 Rate 01 $        567,478 

10 Rate 10 $        275,787 

11 Rate 20 $        209,395 

12 Rate 100 $        333,782 

13 
 

$     1,386,442 

14 Total $     7,784,373 
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13. Budget
Union’s 2013 DSM Budget as approved by the Board was $31.6 million. The total spend for 2013 was 
$32.8 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 that 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 2013 DSM budget 
allocation for the 2013 Residential, Commercial/Industrial, Low-Income and Market Transformation 
programs.16 As part of EB-2012-0337, Union filed a DSM budget allocation for the Large Volume 
program. In all filings, 2013 budgets were reported based on 2012 budgets and an assumed inflation 
factor. Actual 2013 budgets reflect an updated inflation factor, as described in Section 2.3 of the 
Settlement.  

Parties within the Settlement agreed that actual spending would be limited to an increase of 100% of 
the budgeted amount in any rate class (not including Rate T1, Rate T2/R100). As outlined in EB-2012-
0337, a maximum of $0.500 million of the program budget allocated to Rate T1, Rate T2 or Rate 100 can 
be transferred to Rate T1, Rate T2 or Rate 100 respectively.  Union adhered to this guideline and the 
overall under spend following this transfer allocation for the Large Volume program is credited in the 
DSMVA.  In addition, Union did not transfer budget dollars from any other part of the overall DSM 
budget into Rate T1, Rate T2 or Rate 100 rate classes. 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 2013, Union surpassed the weighted 
scorecard target on a pre-audit basis on all four scorecards. The overspend was used for the Resource 
Acquisition and Low-Income scorecards. The overspend adhered to all overspend rules for the two 
scorecards, and Union did not transfer more than 30% of the approved annual DSM budget between 
programs. 

13.2 Integrated Energy Management Systems Spend  
The $0.631 million budget associated with Integrated Energy Management Systems (IEMS) was 
allocated according to the provisions in section 6.1 of the Settlement. If any of this budget was not 
spent, it could be transferred to another program on the basis that Resource Acquisition target would be 

16 For continuity, the Settlement also included budgets for a 2013 Large Industrial Rate T1 and Rate 100 program 
but stated that “Participating Parties [of the Settlement] have agreed that the DSM Plan for 2013 and 2014 relating 
to Large Industrial Rate T1 Rate 100 will not be included in this Agreement, and Union hereby withdraws its 
request for approvals of that part of its Plan as set forth in the Application. Union agrees to file a new application 
and evidence with the Board supporting a Large Industrial Rate T1 / Rate 100 DSM plan for 2013...” Union filed EB-
2012-0337, which sought approval of the Large Volume Rate T1, Rate T2 and Rate 100 program for the years 2013 
and 2014. 

114 



increased by 150 m3 for every dollar transferred in excess of 50% of the IEMS budget. Otherwise, the 
unspent amount would be returned to ratepayers. 

In 2013, Union spent $0.185 million on the IEMS initiative, or less than 50% of the 2013 IEMS budget. 
The remaining $0.446 million was not transferred to another program, and was returned to ratepayers. 

13.3 Evaluation Spend 
As part of the Settlement, Parties agreed to a budget of $1.129 million plus inflation 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 2013, the evaluation budget was $1.187 million. Union spent $0.465 million on portfolio evaluation 
and $0.440 million on specific program evaluation, for a total evaluation spend of $0.905. The remaining 
$0.283 million will be returned to ratepayers. 

13.4 Spend and Budget Summary 
Table 13.0 tracks the variance between 2013 spend and budget. Total DSMVA amount is $1,197,648. 

Table 13.0 – Summary of 2013 Spend and Budget 

 2013 Spend 
2013 

Budget Variance 
Budget 

Transfers 
Total 

DSMVA 

  A B C=A-B D E=C-D 
Program Budget      
Resource Acquisition Scorecard      

Residential Program Incentives/Promotion/Admin $3,311,807 $3,304,558 $7,249  
$39,319 

$7,249 
Residential Evaluation $60,350 $21,031 $39,319 $0 
Commercial/Industrial Incentives/Promotion/Admin $12,274,671 $10,725,092 $1,549,579 $300,000 $1,249,579 
Commercial/Industrial Evaluation $127,592 $63,092 $64,500 $64,500 $0 
IEMS $184,745 $630,922 -$446,177 -$300,000 -$146,177 

Large Volume Scorecard (Rate T1, T2/R100)      
Large Volume T1 Incentives/Promotion $1,303,430 $1,266,514 $36,916 $36,916 -$0 
Large Volume T2/R100 Incentives/Promotion $2,652,682 $2,505,350 $147,332 $147,332 $0 
Large Volume T1/T2/R100 Administration $750,796 $953,230 -$202,434 -$184,248 -$18,186 
Large Volume T1/T2/R100 Evaluation $32,045 $42,061 -$10,016 -$10,016 $0 

Low-Income Scorecard      
Low-Income Program Incentives/Promotion/Admin $7,822,935 $7,149,140 $673,795  

$177,878 
$673,795 

Low-Income Evaluation $219,938 $42,060 $177,878 $0 
Market Transformation Scorecard      

Optimum Home Incentives/Promotion/Admin $944,661 $1,450,255 -$505,594 -$219,546 -$286,048 

Programs Sub-total $29,685,652 $28,153,305 $1,532,347 $52,135 $1,480,212 

Portfolio Budget      
Research $835,349 $805,692 $29,657 $29,657 $0 
Evaluation $464,788 $1,019,032 -$554,244 -$271,681 -$282,563 
Administration $1,853,137 $1,663,249 $189,888 $189,889 -$1 

Portfolio Sub-total $3,153,274 $3,487,973 -$334,699 -$52,135 -$282,564 

 
Total 2013 DSM Budget $32,838,926 $31,641,278 $1,197,648 $0 $1,197,648 
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14.   2014 Scorecards 
The 2014 scorecard metrics for the Low-Income, Market Transformation, Large Volume Rate T1, Rate 
T2/R100, and Resource Acquisition scorecards are provided below. The Low-Income and Market 
Transformation scorecards, shown in Tables 14.0 and 14.1, are as outlined in the Settlement.  

Table 14.0 – 2014 Low-Income Scorecard 

Metric 
Metric Target Levels 

Weight 
Lower Band Target Upper Band 

Cumulative Natural Gas Savings from Single 
Family (m3) 

19,500,000 26,000,000 32,500,000 60% 

Cumulative Natural Gas Savings from Multi-
Family (m3) 

13,200,000 17,600,000 22,000,000 40% 

 

Table 14.1 – 2014 Market Transformation Scorecard 

Metric 
Metric Target Levels 

Weight 
Lower Band Target Upper Band 

New Participating Builders 2 4 10 40% 

Prototype Homes Built 50% of participating 
builders 

60% of participating 
builders 

70% of participating 
builders 

40% 

Homes Built (>20% above OBC 2012) by 
Participating Builders 

3% 6% 9% 20% 

 

Derivation of the 2014 Large Volume scorecard per the EB-2012-0337 Decision is provided in Table 14.2.  

Table 14.2 – 2014 Large Volume Rate T1, Rate T2/R100 Scorecard 

Metric 
Metric Target Levels 

Weight 
Lower Band Target Upper Band 

Rate T2/R100 Cumulative 
Natural Gas Savings (m3) 

75% of target Three-year rolling average (2011-2013) post-audit 
Rate T2/R100 customer incentive cost 

effectiveness (m3 per customer incentive dollar 
spent) × (2014 customer incentive budget for Rate 

T2/R100) 

125% of target 40% 

Rate T1 Cumulative Natural 
Gas Savings (m3) 

75% of target Three-year rolling average (2011-2013) post-audit 
Rate T1 customer incentive cost effectiveness (m3 

per customer incentive dollar spent) × (2014 
customer incentive budget for Rate T1) 

125% of target 60% 
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The rolling three year cost effectiveness and 2014 customer incentive budgets are provided in Table 
14.3. 

Table 14.3 – Cost Effectiveness and Customer Incentive Budgets Used for the 2014 Large 
Volume Scorecard Target Setting 

Rate Class 2011 Cost 
Effectiveness 

2012 Cost 
Effectiveness 

2013 Cost 
Effectiveness 

Three-year 
Average Cost 
Effectiveness 

2014 Customer 
Incentive Budget 

Rate T2/R100   346.88  360.35  627.35   444.86 $  2,383,000 

Rate T1   129.58   286.07  151.49   189.05 $  1,104,000 

The 2014 Large Volume scorecard is thus as shown in Table 14.4. 

Table 14.4 – 2014 Large Volume Scorecard 

Metric 
Metric Target Levels 

Weight 
Lower Band Target Upper Band 

Rate T2/R100 Cumulative 
Natural Gas Savings (m3) 

795,074,195 1,060,098,927 1,325,123,659 40% 

Rate T1 Cumulative Natural 
Gas Savings (m3) 

156,530,251 208,707,001 260,883,751 60% 

The 2014 Resource Acquisition Scorecard metrics are based upon Union’s performance results of 2013 
as shown in Table 14.5. 

Table 14.5 – Metric-Setting Methodology - 2014 Resource Acquisition Scorecard 

Metrics 
Metric Target Levels 

Weight 
Lower Band Target Upper Band 

Cumulative Natural Gas 
Savings (m3) 

75% of target 2013 Post-audit scorecard cost 
effectiveness (m3 per 

promotion and incentive dollar 
spent) times $10.684M times 

1.02 

125% of target 90% 

Deep Savings - Residential 
(Homes)17 

2014 target minus 50 
homes 

2013 actual times 1.25 2014 target plus       
50 homes 

5% 

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

The higher of The higher of The higher of 5% 

i) 2013 actual i) 2013 actual + 1% i) 2013 actual + 2%

ii) 4.5% ii) 5.5% ii) 6.5%

17 In the event the calculated 2014 target (2013 Actual times 1.25) is lower than the 2012 target (160 homes), the 
2014 metric target levels will become the 2012 targets (lower band: 120, target: 160, upper band: 200). 
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The 2014 Resource Acquisition cost-effectiveness factor is 72.32 as shown in Table 14.6. 

Table 14.6 – 2013 Resource Acquisition Cost Effectiveness Factor 

Program  Promotion & Incentive 
Budget Spend 

Cumulative Natural Gas 
Savings  (m3) 

Cost Effectiveness 
(m3/$) 

  (a) (b) (c) = (b)/(a) 

Commercial Prescriptive  $   4,641,749 272,204,417  58.64  

Commercial Custom  $   1,350,994 102,567,855  75.92  

Small Industrial Custom  $   3,912,268 510,276,879  130.43 

Commercial/Industrial Program Total $   9,905,011 885,049,151  89.35  

Residential Program $   2,827,593 35,725,799  12.63  

Resource Acquisition Total  $12,732,604 920,774,950  72.32  

 

The 2014 Resource Acquisition scorecard is thus as shown in Table 14.7. 

Table 14.7 – 2014 Resource Acquisition Scorecard 

Metrics 
Metric Target Levels 

Weight 
Lower Band Target Upper Band 

Cumulative Natural Gas 
Savings (m3) 591,060,012 788,080,016 985,100,020 90% 

Deep Savings - Residential 
(Homes) 204 254 304 5% 

Deep Savings - C/I  (% of 
Baseline Consumption) 8.97% 9.97% 10.97% 5% 

  

118 
 



14.1 2014 Avoided Costs 
The Avoided Costs for 2014 are found in Table 14.8. 

Table 14.8 – 2014 Avoided Costs 

Gas Avoided Costs Water and Electricity Avoided Costs 

Residential and Commercial Industrial Residential/Commercial/Industrial 

Baseload ($/m3) Weather Sensitive 
($/m3) Baseload ($/m3) Water ($/m3) Electricity ($/kWh) 

Rate NPV Rate NPV Rate NPV Rate NPV Rate NPV 
1 $0.1753 $0.1753 $0.1908 $0.1908 $0.1723 $0.1723 1 $2.26 $2.26 $0.1111 $0.1111 

2 $0.1802 $0.3424 $0.1969 $0.3733 $0.1723 $0.3321 2 $2.29 $4.39 $0.1125 $0.2153 

3 $0.1693 $0.4878 $0.1828 $0.5303 $0.1730 $0.4806 3 $2.32 $6.39 $0.1139 $0.3132 

4 $0.1694 $0.6226 $0.1830 $0.6760 $0.1628 $0.6102 4 $2.35 $8.26 $0.1154 $0.4051 

5 $0.1715 $0.7492 $0.1854 $0.8127 $0.1649 $0.7319 5 $2.38 $10.02 $0.1169 $0.4913 

6 $0.1738 $0.8680 $0.1878 $0.9411 $0.1670 $0.8461 6 $2.41 $11.67 $0.1184 $0.5723 

7 $0.1760 $0.9795 $0.1902 $1.0616 $0.1692 $0.9533 7 $2.45 $13.22 $0.1199 $0.6483 

8 $0.1783 $1.0842 $0.1926 $1.1747 $0.1714 $1.0540 8 $2.48 $14.67 $0.1215 $0.7196 

9 $0.1806 $1.1825 $0.1951 $1.2809 $0.1736 $1.1485 9 $2.51 $16.04 $0.1231 $0.7866 

10 $0.1829 $1.2748 $0.1976 $1.3806 $0.1758 $1.2371 10 $2.54 $17.32 $0.1246 $0.8495 

11 $0.1853 $1.3614 $0.2002 $1.4742 $0.1781 $1.3204 11 $2.57 $18.52 $0.1263 $0.9085 

12 $0.1876 $1.4427 $0.2028 $1.5621 $0.1804 $1.3986 12 $2.61 $19.65 $0.1279 $0.9639 

13 $0.1901 $1.5190 $0.2054 $1.6445 $0.1827 $1.4719 13 $2.64 $20.71 $0.1295 $1.0159 

14 $0.1925 $1.5906 $0.2080 $1.7220 $0.1851 $1.5408 14 $2.67 $21.71 $0.1312 $1.0648 

15 $0.1950 $1.6579 $0.2107 $1.7946 $0.1875 $1.6055 15 $2.71 $22.64 $0.1329 $1.1106 

16 $0.1975 $1.7210 $0.2134 $1.8629 $0.1899 $1.6662 16 $2.74 $23.52 $0.1346 $1.1536 

17 $0.2001 $1.7803 $0.2162 $1.9269 $0.1923 $1.7231 17 $2.78 $24.34 $0.1363 $1.1940 

18 $0.2026 $1.8360 $0.2190 $1.9870 $0.1948 $1.7766 18 $2.82 $25.12 $0.1381 $1.2319 

19 $0.2053 $1.8882 $0.2218 $2.0435 $0.1973 $1.8268 19 $2.85 $25.84 $0.1399 $1.2675 

20 $0.2079 $1.9372 $0.2247 $2.0965 $0.1999 $1.8740 20 $2.89 $26.52 $0.1417 $1.3010 

21 $0.2106 $1.9832 $0.2276 $2.1462 $0.2025 $1.9182 21 $2.93 $27.16 $0.1435 $1.3323 

22 $0.2133 $2.0264 $0.2305 $2.1929 $0.2051 $1.9598 22 $2.96 $27.76 $0.1454 $1.3618 

23 $0.2161 $2.0670 $0.2335 $2.2367 $0.2077 $1.9988 23 $3.00 $28.33 $0.1472 $1.3894 

24 $0.2188 $2.1051 $0.2365 $2.2779 $0.2104 $2.0354 24 $3.04 $28.85 $0.1491 $1.4154 

25 $0.2217 $2.1408 $0.2395 $2.3165 $0.2131 $2.0697 25 $3.08 $29.35 $0.1511 $1.4397 

26 $0.2245 $2.1744 $0.2426 $2.3527 $0.2159 $2.1020 26 $3.12 $29.82 $0.1530 $1.4626 

27 $0.2274 $2.2059 $0.2458 $2.3868 $0.2186 $2.1323 27 $3.16 $30.25 $0.1550 $1.4841 

28 $0.2304 $2.2354 $0.2489 $2.4187 $0.2215 $2.1607 28 $3.20 $30.67 $0.1570 $1.5042 

29 $0.2333 $2.2632 $0.2521 $2.4487 $0.2243 $2.1874 29 $3.24 $31.05 $0.1590 $1.5231 

30 $0.2363 $2.2893 $0.2554 $2.4769 $0.2272 $2.2124 30 $3.28 $31.41 $0.1611 $1.5409 

The inflation rate used in Table 14.8 was 1.29%. The discount factor used was 7.9%.
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Ontario Natural Gas Technical Evaluation Committee 

1st Quarter Report
March 2013 

The Technical Evaluation Committee (TEC) publicly reports its discussions and activities on a quarterly 
basis. This report reflects work conducted for the period of January 1st to March 31st, 2013. Previous
quarterly reports are now available on the Ontario Energy Board (OEB) website online. 

1. 2013 TEC Evaluation Priorities and Budget:

As per its mandate, the TEC provided recommendations on evaluation priorities for 2013. Recommended 
areas include: 

• Recommended evaluation activities identified in 2012;
• Actions arising from the Custom Free ridership and Participant Spillover Jurisdictional Review;
• Actions arising from the Technical Reference Manual project; and
• Recommendations made by utilities’ respective auditors.

The TEC reviewed the 2013 evaluation budgets for Enbridge and Union Gas. A main focus in 2013 will be 
the development of a Technical Reference Manual and the Net to Gross study. 

2. Custom Free Ridership and Participant Spillover Jurisdictional Review:

The TEC received and endorsed the Custom Free-ridership and Participant Spillover Jurisdictional Review 
completed by Navigant Consulting, Inc. The report aimed to provide insight into the free-ridership and 
participant spillover variables in comparable jurisdictions across Canada and the United States. A 
sensitivity analysis was included to ascertain the potential financial impact of changes to net to gross 
values for each utility’s shareholder incentive. The study determined that studies done at other utilities 
are not easily transferrable to Union and Enbridge’s custom programs. Factors that determine NTG values 
differed by utility size and location, types of customers, types of programs, and other factors; and there 
were not enough studies of situations similar to Union’s and Enbridge’s to find comparable results. In 
addition, the study did show that the incentive amounts earned by Union and Enbridge would be affected 
significantly by the NTG value used. Given that the last NTG was performed in 2008, the TEC has decided 
that a new NTG study be undertaken in 2013. 

The report outlined the costs and benefits of five potential next steps in the study. The TEC resolved that a 
more fulsome study was warranted, based partly on the following observations: 

• The magnitude of change in shareholder incentive based on potential changes to net to gross
values;

• The benefits of having a higher level of precision for net to gross estimates;
• The likelihood that a study would result in an accurate net to gross estimate; and
• The benefits of employing different methodologies for estimating net to gross values.
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Union Gas will continue to serve as administrative lead on this study. The TEC agreed to collect examples 
of requests for proposals from other jurisdictions for review in Q2. The TEC also resolved to release a 
request for proposals for the next stage of the study. 

3. Technical Reference Manual:

Following a multi-stage selection process, the TEC proceeded to select a consultant to develop a Technical 
Reference Manual (TRM). Following a discussion on conflict of interest and a preliminary culling of 
proposals, two finalists were invited for a telephone interview. In the end, the TEC endorsed ERS Inc. as 
the successful proponent for the project. Common to both utilities, the Manual will document efficiency 
measure savings assumptions (and/or formulae) and all other assumptions (other than avoided costs) 
necessary for cost-effectiveness screening and program metrics. The development of the TRM will include 
a review of all existing prescriptive measure assumptions, as well as an online, searchable repository of 
approved substantiation document underpinning each approved measure. 

As the project initiates in Q2, an initial meeting will be held to establish administrative and communication 
parameters with the consultant, as well as a process by which the TEC will review and provide ongoing 
feedback and guidance to ERS. A tri-party consulting agreement was drafted and circulated to the TEC for 
review and comment. Enbridge will serve as administrative lead on the project, which is scheduled for 
completion in early 2014. 

4. Custom Projects Savings Verification: Relationship with the Audit Committee:

The TEC initiated a discussion on the role of the Audit Committee in relation to draft reports produced 
under the Custom Project Savings Verification program. The TEC resolved to reassess the relationship 
between auditors, the CPSV evaluators and the Audit Committee in the third quarter of 2013. 

5. Sharing of Reports Endorsed by the TEC:

Upon request from a recent consultant to the TEC, the Committee agreed to publicly share a report on 
the Sampling Methodology for Custom Commercial and Industrial Programs, produced in 2012. The 
Committee resolved to develop a formal process for approving requests to publicly release reports. For 
added transparency, the TEC initiated discussions with the Ontario Energy Board with an aim to have 
TEC- endorsed reports posted on the OEB website. 

Upcoming Meeting Dates: 

April 18th; May 15th; June 13th
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Ontario Natural Gas Technical Evaluation Committee 2nd

Quarter Report 
July 2013 

The Technical Evaluation Committee (TEC) publicly reports its discussions and activities on a quarterly basis. 

This report reflects work conducted for the period of April 1st to June 30th, 2013. Previous quarterly
reports are available on the Ontario Energy Board (OEB) website online. 

1. Custom Net-to-Gross Study

Following the Committee’s decision to pursue a full custom net-to-gross study, the Committee 
highlighted priority questions for proponents and key areas of interest as they relate to the framing, 
objectives and methodology of the study. Committee members reviewed the 2008 net-to-gross study in 
an effort to revisit lessons learned and improve the quality of the upcoming study. 

The Committee decided that the study methodology should be left to the bidder to propose. The RFP 
should instruct the bidder to provide a solution for taking into considerations the differences between 
Enbridge and Union’s custom programs/customers/geographic reach as well as the timing issues related 
to Union’s Large Industrial Program. 

The Committee is in the process of drafting the RFP and it is expected to be finalized in the fall. 

2. Technical Reference Manual

On May 15, 2013 the TEC and ERS conducted the TRM kick-off meeting. Prior to starting a review of any 
specific measures, ERS developed a measure template for the Committee to review. The measure 
template will be used for all measures in an effort to standardize the structure of each measure 
document. Throughout the duration of the project, it was determined that ERS may bring forward new 
technologies that are not included in the existing list. 

The Committee pushed the project completion data from January 1, 2014 to March 1, 2014. The 
Committee agreed that having the TRM completed properly is a bigger priority than having it completed 
on time. 

A tri-party agreement (Union, Enbridge, third-party contractor) is being developed to be used for all 
future TEC-initiated projects that require a contract, including the TRM project. 

3. Free-ridership Values for New Prescriptive Measures

The Committee identified the need for guidelines to determine free ridership values for new prescriptive 
measures. The Committee will address this task in a future meeting. 

Upcoming Meeting Dates: July 15, August 28, September 25 
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Ontario Natural Gas Technical Evaluation Committee 

3rd Quarter Report

The Technical Evaluation Committee (The Committee) publicly reports its discussions and activities on a 
quarterly basis. This report reflects work conducted between July 1 and September 30, 2013. All quarterly 
reports are available on the Ontario Energy Board (OEB) website online. 

1. Confirmation of 2014 Committee Intervenor and Independent Members

As per the Terms of Reference for Stakeholder Engagement (EB-2011-0327), three intervenor members (J. 
Shepherd, C. Neme and J. Girvan) were elected in September, 2013, by the Consultative. T. Kesik and R. 
Wirtshafter were invited to remain on the Committee as independent members for the 2014 calendar 
year. The elected members will serve for one year, starting October 1, 2013, while the independent 
members’ term will begin January 1, 2014. 

2. Custom Projects Savings Verification (CPSV)

With input from auditors and the utilities’ respective Audit Committees, the Committee revised and 
updated a joint Terms of Reference for Custom Projects Savings Verifications (CPSV) to be included in 
requests for proposals. Finalization of the Terms of Reference is anticipated in early Q4 2013. 

3. Technical Reference Manual (TRM)

The Committee and the consultant (ERS) continued their review of prescriptive measures as part of the 
TRM project. The consultant shared its initial analysis of four groups of measures (ten groups in total): 

Initiated: 
• New Measures (Demand Control Ventilation and High Efficiency Water Heaters)
• Commercial Water Heating
• Multi-Family Water Heating
• Commercial Cooking

To be analyzed: 
• Commercial Space Heating
• Multi-Family Space Heating
• Residential Water Heating
• Residential Space Heating
• Commercial / Multi-Family Other
• Residential Other

The Committee worked with the consultant to finalize the project work plan and develop the template 
used to display and organize key information for each measure. The Committee provided guidance to the 
consultant on proposing, where reasonable, a single value for measure assumptions, as the measures in 
the TRM are to be applied prescriptively. 

The Committee also provided feedback on the consultant’s analysis of the following measures: 
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• Demand Control Ventilation
• High Efficiency Water Heaters
• Condensing Gas Water Heaters (New Construction)
• Condensing Gas Water Heaters (Retrofit)
• High Efficiency Condensing Boilers <300MBH (New Construction)
• High Efficiency Condensing Boilers <300MBH (Retrofit)

Next steps in the TRM project include finalization of these prescriptive measures and review of the 
remaining measures. This project is scheduled for completion in 2014. 

4. Net to Gross Study: Request for Proposals (RFP)

The Committee is finalizing a Request for Proposals to select a firm that will conduct a study to determine 
Net to Gross values for the utility’s respective commercial and industrial custom DSM offerings. The 
Committee further refined the project scope and provided additional clarity on the study methodology. A 
final draft is expected for release in Q4 2013. Selection and engagement of the successful proponent is 
expected in January 2014. 

5. Guidelines for establishing a Free Ridership value for new prescriptive measures

Based on discussions in Q2, a background document was circulated by the utilities in July 2013. At a future 
meeting, the utilities (led by Union Gas) will propose a framework for determining free ridership for new 
prescriptive measures, and when the free ridership value should be revisited. 
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Ontario Natural Gas Technical Evaluation Committee 
2013 4th Quarter Report 

January 2014 

The Technical Evaluation Committee (TEC; “the Committee”) publicly reports its discussions and activities on 
a quarterly basis. This report reflects work conducted for the period of October 1st to December 31st, 2013. 
Previous quarterly reports are available on the Ontario Energy Board (OEB) website online. 

1. Custom Net-to-Gross Study

The TEC finalized the Net-to-Gross (NTG) Request for Proposal (RFP). The study is expected to recommend 
NTG values for the utilities’ commercial and industrial custom DSM offerings. The RFP was posted on 
industry websites AESP and IEPEC in November, and was sent to a bidder’s list as determined by the TEC. 
Five firms submitted proposals in time for the December 23 deadline. The Committee will begin the 
selection process in January 2014 with the goal of selecting a firm by the last week of January. 

2. 2013 Custom Project Savings Verification Terms of Reference

Following input from the utilities’ respective auditors and Audit Committees, the Committee finalized the 
joint Terms of Reference for Custom Projects Savings Verifications (CPSV). The Terms of Reference will be 
included in each utility’s 2013 CPSV Request for Proposal. 

3. Technical Reference Manual (TRM)

The Committee, along with the consultant (ERS Inc.), continued the process of reviewing measure 
substantiation documents. The measures that are currently in the process of being reviewed are: 

• New Measures (Demand Control Ventilation and High Efficiency Water Heaters)
• Commercial Water Heating
• Multi-Family Water Heating
• Commercial Cooking

The Committee expressed concern over the progress of the project; specifically the pace and quality of the 
work.  The Committee acknowledged that the responsibility hinges on both the contractor and the 
Committee’s own review process. To address this, the Committee created a subcommittee to streamline its 
feedback to ERS. Furthermore, the Committee asked ERS to create a tracking log to display each measure’s 
review status. The Committee also asked ERS to resolve and finalize measures that have already been 
initiated before initiating new measures. 

A tri-party agreement (Union, Enbridge, consulting firm) has not yet been finalized by the utilities. The 
document is expected to be used for TEC-initiated projects, including the current TRM project. 

4. Annual Input Assumption Filing

The Committee endorsed a letter filed by the utilities informing the Board that no changes have been made 
to the 2012 measure assumption filing. As the Technical Reference Manual project continues, it is expected 
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that input assumption updates will be available in the first quarter of 2014, and that an update will be 
submitted at that time. 

5. Sampling Methodology for Union’s Large Industrial Scorecard Verification

Union’s 2013 Large Industrial scorecard is composed of two cumulative gas savings metrics, using a 60/40 
weighting. Since this is the first time the utility has encountered a scorecard with two different cumulative 
gas savings metrics for a custom program, Union requested TEC endorsement of a sampling methodology 
that would incorporate the 60/40 weighting. Union engaged Navigant Consulting for recommended 
approaches for the sampling methodology, and the TEC ultimately agreed that the appropriate methodology 
would be one that ensured a 90/10 confidence level at the scorecard level and 90/15 confidence levels at 
each of the metrics. The TEC agreed that this approach struck the appropriate balance of reliable results and 
reasonable costs. 

6. TEC-related Audit Recommendations

The Committee reviewed 14 recommendations (13 for Union Gas; 1 for EGD) raised during the utilities’ 
respective 2012 audits. The recommendations were prioritized by the Committee so that recommendations 
that may affect the 2013 audit could be dealt with sooner. The recommendations will be addressed in early 
2014. 

Future meetings: January 23, February 13, March 2 
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Due to the size of the report - A Sampling Methodology for Custom Commercial and Industrial 
Programs by Navigant Consulting, Inc., the document is available on the OEB website at the following 
address: http://www.ontarioenergyboard.ca/documents/TEC/Evaluation%20Studies%20and%20Other%
20Reports/TEC%20SC%20-%20Sampling%20Method%20-%20Final%20Report%2020121112.pdf
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Memorandum 

Page 1 

1375 Walnut Street 

Suite 200 

Boulder CO 80302 

303.728.2500 phone 

303.728.2501 fax 

To: Tina Nicholson, Eric Buan – Union Gas Ltd. 

From: Brad Rogers, Dan Violette – Navigant Consulting 

Date: October 22, 2014 

Re: Sample Design and Evaluation Results for Audited Union Gas 2013 Custom 

Projects 

This memorandum presents the sample design and results for the evaluation of Union Gas 

custom projects completed during the 2013 program year including custom projects in the Large 

Volume Rate T1, Rate T2/R100 program, the Commercial/Industrial (C/I) program, and the Low 

Income (LI) program. This memorandum is organized according to the following section 

headings:  

1. Summary of the Custom Program Population

2. Description of the Sample Frame

3. Determination of Evaluation Sample Sizes

4. Approach to Selecting the Sample

5. Summary of the Selected Sample

6. Sampled Project Evaluation Results

7. Evaluation Study Results

The approach taken to design and analyze the sample for 2013 Custom Programs reflects the 

prescribed methodology. 1,2 The audited cumulative savings results of the evaluation study are: 

 T2/R100 audited cumulative savings of 1,671,545,303 m3 with a realization rate (RR) of 0.95

 T1 audited cumulative savings of 179,162,770 m3 with a realization rate (RR) of 0.81

 C/I audited cumulative savings of 614,153,881 m3 with a realization rate (RR) of 0.83

 LI audited cumulative savings of 3,107,807 m3 with a realization rate (RR) of 0.82

The results for the Large Volume, and LI custom programs achieved the 90/10 one-sided 

precision targets. The C/I custom program achieved 90/10.8 precision, falling just short of the 

targeted precision due to a slightly higher variance in sampled realization rates.3 

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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Evaluation Findings for 2013 Union Custom Projects 

October 22, 2014 

Page 2 of 11 

Page 2 

1. Summary of the Custom Program Population

Figure 1 below shows that 717 custom projects were implemented during the 2013 project year. 

All custom projects in the population reported cumulative gas savings, which served as the 

basis for grouping projects into size-based strata.4  

Figure 1. Reported Cumulative Savings (m3) for Union 2013 Custom Projects 

Stratum Projects (N) 
Reported 

Cumulative Gas 
Savings (m3) 

% of Total Gas 
Savings by Program 

T2/R100 145 1,751,754,308 65% 

T1 75 220,504,516 8% 

C/I 472 738,367,150 27% 

LI 25 3,775,242 0.1% 

Total 717 2,714,401,216 100% 

The Large Volume custom program T2/R100 rate class accounts for about one-fifth of the total 

number of custom projects, but represents about two-thirds of the reported custom cumulative 

gas savings. The C/I custom program accounts for about two-thirds of the projects, but 

represents less than one-third of reported savings. The Large Volume custom program T1 rate 

class accounts for about ten percent of the projects and eight percent of reported savings. The LI 

custom program represents three percent of the projects, but only a tenth of a percent of 

reported savings. 

2. Description of the Sample Frame

Separate samples were designed for each of the three custom programs (C/I, LI and Large 

Volume). The Large Volume required separate samples for T2/R100 and T1 rate classes. Within 

each program, 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.5 The very small sites representing 3% or less of each program’s 

cumulative gas savings were excluded from the sample selection in order to ensure cost-

effective use of evaluation budget.  

Figure 2 through Figure 5 below illustrate how the large projects represent a larger fraction of 

program savings, while the very small projects contribute much less. 

3 For additional discussion on achieved precision see Section 0 of this memorandum. 
4 This is consistent with the 2012 Custom project analysis, but differs from the 2011 Custom project 

analysis where the basis was on Total Resource Cost benefits. 
5 “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) 
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Figure 2. Distribution of Cumulative Savings from Union’s Large Volume Custom Program – 

Rate T2/R100  

Figure 3. Distribution of Cumulative Savings from Union's Large Volume Custom Program – 

Rate T1  
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Figure 4. Distribution of Cumulative Savings in Union's C/I Custom Program 

Figure 5. Distribution of Cumulative Savings in Union's LI Custom Program 
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Figure 6 below indicates the cumulative gas savings thresholds applied to each stratum. 

Figure 6. Program Segmentation Thresholds (Based on Reported Cumulative Gas Savings) 

Stratum T2/R100 T1 C/I LI 

Large > 50,000,000 m3 > 10,000,000 m3 > 6,000,000 m3 > 100,000 m3 

Medium > 5,000,000 m3 > 500,000 m3 > 2,000,000 m3 - 

Small > 500,000 m3 - > 100,000 m3 > 10,000 m3 

Very Small <500,000 m3 < 500,000 m3 < 100,000 m3 < 10,000 m3 

Figure 7 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 7. Program Reported Cumulative Savings Characteristics 

Program Stratum Population 
Reported Cumulative 

Gas Savings (m
3)

% of Program 
Gas Savings 

 T2/R100 

Large 6 620,671,951 35% 

Medium 59 1,004,520,296 57% 

Small 55 121,102,823 7% 

Very Small 25 5,459,237 0.3% 

Total 145 1,751,754,308 100% 

T1 

Large 4 98,154,963 45% 

Medium 41 115,600,604 52% 

Very Small 30 6,748,949 3% 

Total 75 220,504,516 100% 

C/I 

Large 20 396,070,076 54% 

Medium 56 187,891,874 25% 

Small 275 148,581,708 20% 

Very Small 121 5,823,492 1% 

Total 472 738,367,150 100% 

LI 

Large 12 3,275,343 87% 

Small 11 488,804 13% 

Very Small 2 11,096 0.3% 

Total 25 3,775,242 100% 
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3. Determination of Evaluation Sample Sizes

The samples were 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 each 

program individually. Coefficients of variation (CV) of 0.35 were applied for the custom 

programs based on historically observed results from Union custom programs.6 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. T-values were applied to standard errors in order to estimate 

the relative precision for 90% one-sided 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 8 below indicates the designed sample sizes for each stratum that are expected to achieve 

the desired precision targets.  

Figure 8. Sample Sizes by Custom Program Segment 

Stratum T2/R100 T1 C/I LI 

Large 6 4 7 8 

Medium 7 4 7 - 

Small 2 - 7 3 

Very Small 0 0 0 0 

Total 15 8 21 11 

A sample size of 15 is estimated for the T2/R100 program, 8 for the T1 program, 21 for the C/I 
program, and 11 for the LI program.7 

4. Approach to Selecting the Sample

The sample was designed based on reported cumulative gas savings. Projects were randomly 

selected from each stratum to meet the target sample size for each stratum. Each stratum sample 

was developed as per the prescribed sampling methodology. A preliminary sample was 

selected following Q3 of 2013 in order to begin evaluating projects early enough to ultimately 

meet the reporting deadline. The sample design was finalized at the end of 2013 to account for 

the known final population, and a final sample was selected. 

6 The observed 2013 results of the CI program sample indicated a slightly higher CV of 0.42, while the 

other custom programs achieved CV lower than 0.35. Future sample design efforts may apply a greater 

CV for the CI program in order to increase the likelihood of meet the targeted sample precision. 
7 “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. 
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5. Summary of the Selected Sample

Figure 9 through Figure 12 below show the percent of the population projects and population 

savings represented by the sample for each stratum in each program.  

Figure 9. T2/R100 Sample Summary 

Stratum 
Sample 
Size (n) 

Population 
(N) 

% of Stratum 
Population 
Covered by 

Sample 

Sample Reported 
Cumulative Gas 

Savings (m3) 

Population 
Reported 

Cumulative Gas 
Savings (m3) 

% of Stratum 
Reported Savings 

Covered by Sample 

Large 6 6 100% 620,671,951 620,671,951 100% 

Medium 7 59 12% 158,184,082 1,004,520,296 16% 

Small 2 55 4% 5,000,403 121,102,823 4% 

Very Small 0 25 0% - 5,459,237 - 

Total 15 145 10% 783,856,436 1,751,754,308 45% 

Figure 10. T1 Sample Summary 

Stratum 
Sample 
size (n) 

Population 
(N) 

% of Stratum 
Population 
Covered by 

Sample 

Sample Reported 
Cumulative Gas 

Savings (m3) 

Population 
Reported 

Cumulative Gas 
Savings (m3) 

% of Stratum 
Reported Savings 

Covered by Sample 

Large 4 4 100% 98,154,963 98,154,963 100% 

Medium 4 41 10% 11,514,508 115,600,604 10% 

Very Small 0 30 0% - 6,748,949 - 

Total 8 75 11% 109,669,472 220,504,516 50% 

Figure 11.  C/I Sample Summary 

Stratum 
Sample 
size (n) 

Population 
(N) 

% of Stratum 
Population 
Covered by 

Sample 

Sample Reported 
Cumulative Gas 

Savings (m3) 

Population 
Reported 

Cumulative Gas 
Savings (m3) 

% of Stratum 
Reported Savings 

Covered by Sample 

Large 7 20 35% 143,837,435 396,070,076 36% 

Medium 7 56 13% 27,550,998 187,891,874 15% 

Small 7 275 3% 3,605,869 148,581,708 2% 

Very Small 0 121 0% - 5,823,492 - 

Total 21 472 4% 174,994,302 738,367,150 24% 
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Figure 12. LI Sample Summary 

Stratum 
Sample 
size (n) 

Population 
(N) 

% of Stratum 
Population 
Covered by 

Sample 

Sample Reported 
Cumulative Gas 

Savings (m3) 

Population 
Reported 

Cumulative Gas 
Savings (m3) 

% of Stratum 
Reported Savings 

Covered by Sample 

Large 8 12 67% 2,237,487 3,275,343 68% 

Small 3 11 27% 148,181 488,804 30% 

Very Small 0 2 0% - 11,096 - 

Total 11 25 44% 2,385,668 3,775,242 63% 

6. Sampled Project Evaluation Results

Figure 13 through  
Figure 16 below summarize the reported and audited savings for sampled projects from the 

Large Volume – T1, T2/R100, C/I, and LI programs respectively. 

Figure 13. T2/R100 Sample Results 

Identification 
No. 

Populatio
n 
Stratum 

Reported 
Annual Gas 
Savings (m3) 

Reported 
Measure 
Life (yrs) 

Free 
Rider 
Rate 

Reported 
Cumulative 
Gas Savings 

(m3) 

Audited 
Annual Gas 
Savings (m3) 

Audited 
Measure 
Life (yrs) 

Audited 
Cumulative 
Gas Savings 

(m3) 

Site 
Realization 

Rate 

2013-IND-0124 Large 18,099,008 20.00 0.54 166,510,874  32,310,000 20.00 297,252,000  1.79  

2013-IND-0348 Large 10,480,821 30.00 0.54 144,635,330  5,820,000 30.00 80,316,000  0.56  

2013-IND-0450 Large 9,790,690 20.00 0.54 90,074,348  7,343,000 20.00 67,555,600  0.75  

2013-IND-0179 Large 9,572,937 20.00 0.54 88,071,020  7,180,000 20.00 66,056,000  0.75  

2013-IND-0469 Large 7,753,349 20.00 0.54 71,330,811  6,940,000 20.00 63,848,000  0.90  

2013-IND-0451 Large 6,527,127 20.00 0.54 60,049,568  4,895,000 20.00 45,034,000  0.75  

2013-IND-0120 Medium 4,299,973 20.00 0.54 39,559,752  4,097,000 20.00 37,692,400  0.95  

2013-IND-0157 Medium 4,218,598 20.00 0.54 38,811,102  2,998,000 20.00 27,581,600  0.71  

2013-IND-0205 Medium 2,287,034 20.00 0.54 21,040,713  2,324,000 20.00 21,380,800  1.02  

2013-IND-0121 Medium 1,760,727 20.00 0.54 16,198,688  1,678,000 20.00 15,437,600  0.95  

2013-IND-0273 Medium 1,740,129 20.00 0.54 16,009,187  1,239,000 20.00 11,398,800  0.71  

2013-IND-0240 Medium 1,610,769 20.00 0.54 14,819,075  1,934,000 20.00 17,792,800  1.20  

2013-IND-0416 Medium 1,276,692 20.00 0.54 11,745,566  1,247,000 20.00 11,472,400  0.98  

2013-IND-0123 Small 888,303 7.00 0.54 2,860,336  1,116,000 7.00 3,593,520  1.26  

2013-IND-0230 Small 232,616 20.00 0.54 2,140,067  236,500 20.00 2,175,800  1.02  

Figure 14. T1 Sample Results 

Identification 
No. 

Populatio
n 
Stratum 

Reported 
Annual Gas 
Savings (m3) 

Reported 
Measure 
Life (yrs) 

Free 
Rider 
Rate 

Reported 
Cumulative 
Gas Savings 

(m3) 

Audited 
Annual Gas 
Savings (m3) 

Audited 
Measure 
Life (yrs) 

Audited 
Cumulative 
Gas Savings 

(m3) 

Site 
Realization 

Rate 

2013-IND-0101 Large 4,861,000 20.00 0.54 44,721,200  3,405,000 20.00 31,326,000  0.70  

2013-IND-0074 Large 2,208,231 20.00 0.54 20,315,725  2,206,000 20.00 20,295,200  1.00  

2013-IND-0229 Large 1,477,273 25.00 0.54 16,988,640  1,707,000 25.00 19,630,500  1.16  
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2013-IND-0117 Large 2,504,565 14.00 0.54 16,129,399  2,085,000 14.00 13,427,400  0.83  

2013-IND-0072 Medium 636,068 20.00 0.54 5,851,826  477,000 20.00 4,388,400  0.75  

2013-IND-0159 Medium 208,366 20.00 0.54 1,916,967  233,000 20.00 2,143,600  1.12  

2013-IND-0204 Medium 206,166 20.00 0.54 1,896,727  155,000 20.00 1,426,000  0.75  

2013-IND-0542 Medium 200,977 20.00 0.54 1,848,988  98,580 20.00 906,936  0.49  

 
 

Figure 15. C/I Sample Results 

Identification 
No. 

Populatio
n 
Stratum 

Reported 
Annual Gas 
Savings (m3) 

Reported 
Measure 
Life (yrs) 

Free 
Rider 
Rate 

Reported 
Cumulative 
Gas Savings 

(m3) 

Audited 
Annual Gas 
Savings (m3) 

Audited 
Measure 
Life (yrs) 

Audited 
Cumulative 
Gas Savings 

(m3) 

Site 
Realization 

Rate 

2013-IND-0455 Large 5,927,716 18.00 0.54 49,081,488  5,927,716 18.00 49,081,488  1.00  

2013-IND-0013 Large 2,864,979 20.00 0.54 26,357,807  2,864,979 20.00 26,357,807  1.00  

2013-IND-0267 Large 3,085,122 14.00 0.54 19,868,186  3,085,122 14.00 19,868,186  1.00  

2013-IND-0185 Large 1,741,055 20.00 0.54 16,017,706  1,741,055 10.00 8,008,853  0.50  

2013-IND-0083 Large 1,531,967 20.00 0.54 14,094,096  1,531,967 20.00 14,094,096  1.00  

2013-IND-0186 Large 1,112,600 20.00 0.54 10,235,920  1,112,600 20.00 10,235,920  1.00  

2013-IND-0037 Large 889,373 20.00 0.54 8,182,232  667,000 20.00 6,136,400  0.75  

2013-IND-0045 Medium 651,488 20.00 0.54 5,993,690  0 0.00 0  0.00  

2013-IND-0457 Medium 544,277 20.00 0.54 5,007,348  544,277 20.00 5,007,348  1.00  

2013-IND-0046 Medium 472,215 20.00 0.54 4,344,378  402,543 20.00 3,703,396  0.85  

2013-IND-0177 Medium 567,304 15.00 0.54 3,914,398  567,304 15.00 3,914,398  1.00  

2013-IND-0055 Medium 381,402 20.00 0.54 3,508,898  286,100 20.00 2,632,120  0.75  

2013-COM-0162 Medium 349,726 15.00 0.54 2,413,109  342,886 15.00 2,365,913  0.98  

2013-IND-0256 Medium 321,899 16.00 0.54 2,369,177  321,899 15.00 2,221,103  0.94  

2013-IND-0042 Small 178,289 20.00 0.54 1,640,259  158,733 20.00 1,460,344  0.89  

2013-COM-0026 Small 79,769 20.00 0.54 733,875  11,633 20.00 107,024  0.15  

2013-IND-0064 Small 172,935 7.00 0.54 556,851  172,935 7.00 556,851  1.00  

2013-IND-0196 Small 24,260 20.00 0.54 223,192  0 0.00 0  0.00  

2013-COM-0149 Small 25,660 15.00 0.54 177,054  25,660 15.00 177,054  1.00  

2013-COM-0069 Small 14,480 22.00 0.54 146,538  14,480 20.00 133,216  0.91  

2013-COM-0101 Small 13,924 20.00 0.54 128,101  13,924 20.00 128,101  1.00  

 

Figure 16. LI Sample Results 

Identification 
No. 

Populatio
n 
Stratum 

Reported 
Annual Gas 
Savings (m3) 

Reported 
Measure 
Life (yrs) 

Free 
Rider 
Rate 

Reported 
Cumulative 
Gas Savings 

(m3) 

Audited 
Annual Gas 
Savings (m3) 

Audited 
Measure 
Life (yrs) 

Audited 
Cumulative 
Gas Savings 

(m3) 

Site 
Realization 

Rate 

2013-COM-0014 Large 30,199 20.00 0.05 573,781  20,757 18.00 354,945  0.62  

2013-COM-0013 Large 34,267 17.00 0.05 553,412  28,720 17.00 463,828  0.84  
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2013-COM-0271 Large 23,117 15.00 0.05 329,417  20,428 15.00 291,099  0.88  

2013-COM-0218 Large 17,748 20.00 0.05 250,829 17,935 15.00 255,574  1.02  

2013-COM-0239 Large 9,375 20.00 0.05 178,125  5,995 20.00 113,905  0.64  

2013-COM-0172 Large 7,690 20.00 0.05 146,110  5,998 20.00 113,962  0.78  

2013-COM-0130 Large 7,239 15.00 0.05 103,156  9,665 15.00 137,726  1.34  

2013-COM-0240 Large 5,403 20.00 0.05 102,657  9,554 20.00 181,526  1.77  

2013-COM-0128 Small 4,604 20.00 0.05 87,476  4,614 13.00 56,983  0.65  

2013-COM-0016 Small 2,541 20.00 0.05 48,279  1,098 20.00 20,862  0.43  

2013-COM-0263 Small 654 20.00 0.05 12,426  673 20.00 12,787  1.03  

7. Evaluation Study Results

The primary goal of the evaluation study was to estimate the audited cumulative gas savings. 

Figure 17 through Figure 20 below present the audited cumulative gas savings for each 

program by stratum and in total.  

Figure 17. T2/R100 Evaluation Results 

Stratum 
Population 

Size (N) 

Reported 
Cumulative Gas 

Savings (m3) 

Audited 
Realization 

Rate 

Audited Cumulative 
Gas Savings (m3) 

Achieved 
Precision 

(rel) 

Large 6 620,671,951 1.00 620,061,600 0.0% 

Medium 59 1,004,520,296 0.90 906,549,502 13.3% 

Small 55 121,102,823 1.15 139,724,930 34.9% 

Very Small 25 5,459,237 0.95 5,209,271 

Total 145 1,751,754,308 0.95 1,671,545,303 6.9% 

Figure 18. T1 Evaluation Results 

Stratum 
Population 

Size (N) 

Reported 
Cumulative Gas 

Savings (m3) 

Audited 
Realization 

Rate 

Audited Cumulative 
Gas Savings (m3) 

Achieved 
Precision 

(rel) 

Large 4 98,154,963 0.86 84,679,100 0.0% 

Medium 41 115,600,604 0.77 89,000,062 17.6% 

Very Small 30 6,748,949 0.81 5,483,608 

Total 75 220,504,516 0.81 179,162,770 7.8% 
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Figure 19. C/I Evaluation Results 

Stratum 
Population 

Size (N) 

Reported 
Cumulative Gas 

Savings (m3) 

Audited 
Realization 

Rate 

Audited Cumulative 
Gas Savings (m3) 

Achieved 
Precision 

(rel) 

Large 20 396,070,076 0.93 368,383,544 8.0% 

Medium 56 187,891,874 0.72 135,333,703 41.1% 

Small 275 148,581,708 0.71 105,592,810 32.0% 

Very Small 121 5,823,492 0.83 4,843,823 

Total 472 738,367,150 0.83 614,153,881 10.8% 

Figure 20. LI Evaluation Results 

Stratum 
Population 

Size (N) 

Reported 
Cumulative Gas 

Savings (m3) 

Audited 
Realization 

Rate 

Audited Cumulative 
Gas Savings (m3) 

Achieved 
Precision 

(rel) 

Large 12 3,275,343 0.85 2,799,706 8.5% 

Small 11 488,804 0.61 298,967 25.8% 

Very Small 2 11,096 0.82 9,134 

Total 25 3,775,242 0.82 3,107,807 7.7% 

The results for the Large Volume – T1 and T2/R100, and LI programs achieved the 90/10 one-

sided precision targets. The C/I program achieved 90/10.8 precision, falling just short of the 

targeted precision due to a slightly higher variance in sampled realization rates. Applying a 

coefficient of variation of 0.42 would have generated sufficiently high sample sizes to meet the 

targeted precision for the 2013 C/I sample. 

The audited cumulative savings results of the evaluation study are: 

 T2/R100 audited cumulative savings of 1,671,545,303 m3 with a realization rate (RR) of 0.95
 T1 audited cumulative savings of 179,162,770 m3 with a realization rate (RR) of 0.81
 C/I audited cumulative savings of 614,153,881 m3 with a realization rate (RR) of 0.83
 LI audited cumulative savings of 3,107,807 m3 with a realization rate (RR) of 0.82

The realization rates and achieved precision were calculated in accordance with the prescribed 
methodology. 8 

8 “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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Measure Name Equip 
Life 

Energy 
Load 

Free 
Rider 

Adj. 
Factor 

Natural 
Gas 

Savings 
m3/Unit 

Water 
Savings 
L/Unit 

Elec 
Savings 

kWh/Unit 

Inc Costs 
$/Unit 

ESK Install - Faucet Aerator - Bath - 1.0 gpm 10 Baseload 33% 92% 10 3,435 0 $0.59 
Install - Faucet Aerator - Kitchen - 1.5 gpm 10 Baseload 33% 82% 23 7,797 0 $1.29 
Install - Pipe Insulation - 2m 10 Baseload 4% 100% 18 0 0 $0.98 
Install - Showerhead - 1.25gpm 10 Baseload 10% 72% 44 13,885 0 $3.79 
Pull - Faucet Aerator - Bath - 1.0pgm 10 Baseload 33% 61% 10 3,435 0 $0.59 
Pull - Faucet Aerator - Kitchen - 1.5gpm 10 Baseload 33% 72% 23 7,797 0 $1.29 
Pull - Pipe Insulation - 2m 10 Baseload 4% 82% 18 0 0 $0.98 
Pull - Showerhead - 1.25gpm 10 Baseload 10% 90% 44 13,885 0 $3.79 
Push - Faucet Aerator - Bath - 1.0gpm 10 Baseload 33% 43% 10 3,435 0 $0.59 
Push - Faucet Aerator - Kitchen - 1.5gpm 10 Baseload 33% 59% 23 7,797 0 $1.29 
Push - Pipe Insulation - 2m 10 Baseload 4% 68% 18 0 0 $0.98 
Push - Showerhead - 1.25gpm 10 Baseload 10% 85% 44 13,885 0 $3.79 
D2D - Faucet Aerator - Bath - 1.0gpm 10 Baseload 33% 74% 10 3,435 0 $0.59 
D2D - Faucet Aerator - Kitchen - 1.5gpm 10 Baseload 33% 79% 23 7,797 0 $1.29 
D2D - Pipe Insulation - 2m 10 Baseload 4% 86% 18 0 0 $0.98 
D2D - Showerhead - 1.25gpm 10 Baseload 10% 97% 44 13,885 0 $3.79 

HHC Basic-Faucet Aerator-Bath 10 Baseload 1% 86% 10 3,435 0 $0.59 
Basic-Faucet Aerator-Kitchen 10 Baseload 1% 81% 23 7,797 0 $1.29 
Basic-Pipe Insulation - 2 m 10 Baseload 1% 94% 18 0 0 $0.98 
Basic-Showerhead-1.25 gpm existing 2.0-2.5 10 Baseload 1% 80% 46 14,294 0 $3.79 
Basic-Showerhead-1.25 gpm existing 2.6+ 10 Baseload 1% 80% 88 22,580 0 $3.79 

HWC Faucet Aerator-Bath MURB Rebate 10 Baseload 10% 34% 7 2,371 0 $0.59 
Faucet Aerator-Kitchen MURB Rebate 10 Baseload 10% 54% 16 5,377 0 $1.29 
Showerhead-MURB Rebate 10 Baseload 10% 88% 32 9,585 0 $3.79 

LIMF MF-Faucet Aerator-Bath 1.0gpm 10 Baseload 1% 25% 7 2,371 0 $0.56 
MF-Faucet Aerator-Kitchen 1.5gpm 10 Baseload 1% 25% 16 5,377 0 $1.14 
MF-Showerhead-1.25 gpm existing 2.0-2.5 10 Baseload 1% 54% 33 9,892 0 $3.79 
MF-Showerhead-1.25 gpm existing 2.6+ 10 Baseload 1% 54% 64 15,549 0 $3.79 

NC/ 
BR26 

Air Curtains-Shipping >=64 sq ft & < 80 sq ft 15 Weather 
Sensitive 

5% 100% 7,565 0 -5,380 $8,242.00 

Air Curtains-Shipping >=80 sq ft & < 100 sq ft 15 Weather 
Sensitive 

5% 100% 9,457 0 -5,220 $8,242.00 

Air Curtains-Shipping >=100 sq ft 15 Weather 
Sensitive 

5% 100% 20,605 0 -936 $10,170.00 

Condensing Boiler SH - 300 to 999 MBtu/hr 25 Weather 
Sensitive 

5% 100% Quasi 0 0 Quasi 

Condensing Boiler SH - 300 to 999 MBtu/hr LIMF 25 Weather 
Sensitive 

5% 100% Quasi 0 0 Quasi 

Condensing Boiler SH - => 1,000 MBtu/hr 25 Weather 
Sensitive 

5% 100% Quasi 0 0 Quasi 

Condensing Boiler SH - => 1,000 MBtu/hr LIMF 25 Weather 
Sensitive 

5% 100% Quasi 0 0 Quasi 

Condensing Boiler WH - 300 to 999 MBtu/hr 25 Baseload 5% 100% Quasi 0 0 Quasi 
Condensing Boiler WH - 300 to 999 MBtu/hr 
LIMF 

25 Baseload 5% 100% Quasi 0 0 Quasi 

Condensing Boiler WH - => 1,000 MBtu/hr 25 Baseload 5% 100% Quasi 0 0 Quasi 
Condensing Gas Water Heater 1- 100gal/day 13 Baseload 5% 100% 332 0 0 $2,230.00 
Condensing Gas Water Heater 2- 500gal/day 13 Baseload 5% 100% 873 0 0 $2,230.00 
Condensing Gas Water Heater 2- 500gal/day 
LIMF 

13 Baseload 5% 100% 873 0 0 $2,230.00 

Condensing Gas Water Heater 3- 1000gal/day 13 Baseload 5% 100% 1,551 0 0 $2,230.00 
Condensing Gas Water Heater 3- 1000gal/day 
LIMF 

13 Baseload 5% 100% 1,551 0 0 $2,230.00 

DCKV < 5000 cfm 15 Weather 
Sensitive 

5% 100% 4,801 0 13,521 $10,000.00 

DCKV 5000 - 9999 cfm 15 Weather 
Sensitive 

5% 100% 11,486 0 30,901 $15,000.00 

26 New Construction / Building Retrofit (or Replacement) 
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Measure Name Equip 
Life 

Energy 
Load 

Free 
Rider 

Adj. 
Factor 

Natural 
Gas 

Savings 
m3/Unit 

Water 
Savings 
L/Unit 

Elec 
Savings 

kWh/Unit 

Inc Costs 
$/Unit 

DCKV 10000-15000 cfm 15 Weather 
Sensitive 

5% 100% 18,924 0 49,102 $20,000.00 

Destratification Fan 15 Weather 
Sensitive 

10% 100% Quasi 0 Quasi $7,021.00 

Dishwasher - Rack Conveyor Single HT 20 Baseload 27% 100% 2,203 310,271 9,811 $2,375.00 
Dishwasher - Stationary Rack Door Type HT 15 Baseload 20% 100% 619 87,119 3,553 $-350.00 
Dishwasher - Stationary Rack Door Type LT 15 Baseload 20% 100% 841 118,369 855 $-350.00 
Dishwasher - Stationary Rack Single Rack HT 15 Baseload 20% 100% 619 87,119 3,553 $-350.00 
Dishwasher - Stationary Rack Single Rack LT 15 Baseload 20% 100% 841 118,369 855 $-350.00 
Dishwasher - Undercounter HT 10 Baseload 40% 100% 801 112,795 3,754 $-13.00 
Dishwasher - Undercounter LT 10 Baseload 40% 100% 326 45,891 559 $-13.00 
Energy Star Convection Oven 12 Baseload 20% 100% 847 0 1 $875.00 
Energy Star Fryer 12 Baseload 20% 100% 1,083 0 17 $1,028.00 
Energy Star Steam Cooker 10 Baseload 20% 100% 3,224 42,812 162 $2,000.00 
Infrared Heating 1- 20-99 MBtu/hr 1-Stage 20 Weather 

Sensitive 
33% 100% Quasi 0 Quasi Quasi 

Infrared Heating 2- 100-300 MBtu/hr 1-Stage 20 Weather 
Sensitive 

33% 100% Quasi 0 Quasi Quasi 

Infrared Heating 3- 20-99 MBtu/hr 2-Stage 20 Weather 
Sensitive 

33% 100% Quasi 0 Quasi Quasi 

Infrared Heating 4- 100-300 MBtu/hr 2-Stage 20 Weather 
Sensitive 

33% 100% Quasi 0 Quasi Quasi 

MUA 01- MURB&LTC Imp Effic 1000-4999cfm 15 Weather 
Sensitive 

5% 100% Quasi 0 0 $2,190.00 

MUA 02- MURB&LTC Imp Effic =>5000 cfm 15 Weather 
Sensitive 

5% 100% Quasi 0 0 $3,148.00 

MUA 03- MURB&LTC Effic + 2 speed 1000-
4999cfm 

15 Weather 
Sensitive 

5% 100% Quasi 0 Quasi $8,788.00 

MUA 05- MURB&LTC Effic + VFD 1000-4999 cfm 15 Weather 
Sensitive 

5% 100% Quasi 0 Quasi $2,910.00 

MUA 06- MURB&LTC Effic + VFD => 5000 cfm 15 Weather 
Sensitive 

5% 100% Quasi 0 Quasi $2,910.00 

MUA 08- Other Comm Imp Effic => 5000 cfm 15 Weather 
Sensitive 

5% 100% Quasi 0 0 $4,758.50 

MUA 09- Other Comm Effic + 2 speed 1000-
4999cfm 

15 Weather 
Sensitive 

5% 100% Quasi 0 Quasi $8,788.00 

MUA 10- Other Comm Effic + 2 speed 
=>5000cfm 

15 Weather 
Sensitive 

5% 100% Quasi 0 Quasi $8,788.00 

MUA 11- Other Comm Effic + VFD 1000-4999 
cfm 

15 Weather 
Sensitive 

5% 100% Quasi 0 Quasi $2,910.00 

MUA 12- Other Comm Effic + VFD =>5000 cfm 15 Weather 
Sensitive 

5% 100% Quasi 0 Quasi $11,274.00 

Non-Condensing Boiler SH - 300 to 999 MBtu/hr 
MF 

25 Weather 
Sensitive 

20% 100% Quasi 0 0 Quasi 

Non-Condensing Boiler SH - 300 to 999 MBtu/hr 
NMF 

25 Weather 
Sensitive 

12% 100% Quasi 0 0 Quasi 

Non-Condensing Boiler SH - =>1,000 MBtu/hr 
MF 

25 Weather 
Sensitive 

20% 100% Quasi 0 0 Quasi 

Non-Condensing Boiler SH - =>1,000 MBtu/hr 
NMF 

25 Weather 
Sensitive 

12% 100% Quasi 0 0 Quasi 

Non-Condensing Boiler SH - =>1,000 MBtu/hr 
LIMF 

25 Weather 
Sensitive 

5% 100% Quasi 0 0 Quasi 

Non-Condensing Boiler WH - 300 to 999 
MBtu/hr MF 

25 Baseload 20% 100% Quasi 0 0 Quasi 

Non-Condensing Boiler WH - 300 to 999 
MBtu/hr NMF 

25 Baseload 12% 100% Quasi 0 0 Quasi 
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 Measure Name Equip 
Life 

Energy 
Load 

Free 
Rider 

Adj. 
Factor 

Natural 
Gas 

Savings 
m3/Unit 

Water 
Savings 
L/Unit 

Elec 
Savings 

kWh/Unit 

Inc Costs 
$/Unit 

 Non-Condensing Boiler WH - 300 to 999 
MBtu/hr LIMF 

25 Baseload 5% 100% Quasi 0 0 Quasi 

 Non-Condensing Boiler WH - =>1,000 MBtu/hr 
MF 

25 Baseload 20% 100% Quasi 0 0 Quasi 

 Non-Condensing Boiler WH - =>1,000 MBtu/hr 
NMF 

25 Baseload 12% 100% Quasi 0 0 Quasi 

 Ozone WE =< 120 lbs cap & 100,000 to 
199,999lbs/yr 

15 Baseload 8% 100% Quasi Quasi Quasi Quasi 

 Ozone WE =< 120 lbs cap & => 200,000 lbs/yr 15 Baseload 8% 100% Quasi Quasi Quasi Quasi 
 Ozone WE > 120 lbs cap & => 260,000 lbs/yr 15 Baseload 8% 100% Quasi Quasi Quasi Quasi 
 Building Optimization Weather Actual Weather 

Sensitive 
54% 100% Actual Actual Actual Actual 

 Custom Equip Baseload Actual Baseload 54% 100% Actual Actual Actual Actual 
 Custom Equip Weather Actual Weather 

Sensitive 
5% 100% Actual Actual Actual Actual 

 Custom Infrared Poly Baseload Actual Baseload 54% 100% Actual Actual Actual Actual 
NC 
only 

Condensing Boiler SH - up to 299 MBtu/hr 25 Weather 
Sensitive 

5% 100% Quasi 0 0 Quasi 

 Condensing Boiler SH - up to 299 MBtu/hr LIMF 25 Weather 
Sensitive 

5% 100% Quasi 0 0 Quasi 

 Condensing Boiler WH - up to 299 MBtu/hr 25 Baseload 5% 100% Quasi 0 0 Quasi 
 ERV 1- up to 1999 cfm 

MURB,Healthcare,Nursing 
14 Weather 

Sensitive 
5% 100% Quasi 0 0 Quasi 

 ERV 2- => 2000 cfm MURB,Healthcare,Nursing 14 Weather 
Sensitive 

5% 100% Quasi 0 0 Quasi 

 ERV 3- up to 1999 cfm Hotel,Restaurant,Retail 14 Weather 
Sensitive 

5% 100% Quasi 0 0 Quasi 

 ERV 4- => 2000 cfm Hotel,Restaurant,Retail 14 Weather 
Sensitive 

5% 100% Quasi 0 0 Quasi 

 ERV 5- up to 1999 cfm Off,Whse,Ed & All Other 
Comm 

14 Weather 
Sensitive 

5% 100% Quasi 0 0 Quasi 

 ERV 6- => 2000 cfm Off,Whse,Ed & All Other 
Comm 

14 Weather 
Sensitive 

5% 100% Quasi 0 0 Quasi 

 HRV 1- 500 to 1999cfm-
Hotel,Restaurant,Retail,Rec 

14 Weather 
Sensitive 

5% 100% Quasi 0 0 Quasi 

 HRV 3- 500 to 1999cfm-Off,Whse,Man,Ed,Other 
Comm 

14 Weather 
Sensitive 

5% 100% Quasi 0 0 Quasi 

 HRV 4- =>2,000cfm-Off,Whse,Man,Ed,Other 
Comm 

14 Weather 
Sensitive 

5% 100% Quasi 0 0 Quasi 

 HRV 5- MURB,Healthcare,Nursing 14 Weather 
Sensitive 

5% 100% Quasi 0 0 Quasi 

BR 
only 

Air Curtains-Pedestrian >=48 sq ft & < 96 sq ft 15 Weather 
Sensitive 

5% 100% 667 0 172 $1,650.00 

Air Curtains-Pedestrian >=96 sq ft 15 Weather 
Sensitive 

5% 100% 1,529 0 1,023 $2,500.00 

 Condensing Boiler SH - up to 299 MBtu/hr 25 Weather 
Sensitive 

5% 100% Quasi 0 0 Quasi 

 Condensing Boiler SH - up to 299 MBtu/hr LIMF 25 Weather 
Sensitive 

5% 100% Quasi 0 0 Quasi 

 Condensing Boiler WH - up to 299 MBtu/hr 25 Baseload 5% 100% Quasi 0 0 Quasi 
 Condensing Boiler WH - up to 299 MBtu/hr LIMF 25 Baseload 5% 100% Quasi 0 0 Quasi 
 ERV 1- up to 1999 cfm 

MURB,Healthcare,Nursing 
14 Weather 

Sensitive 
5% 100% Quasi 0 0 Quasi 

 ERV 2- => 2000 cfm MURB,Healthcare,Nursing 14 Weather 
Sensitive 

5% 100% Quasi 0 0 Quasi 

 ERV 3- up to 1999 cfm Hotel,Restaurant,Retail 14 Weather 5% 100% Quasi 0 0 Quasi 
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 Measure Name Equip 
Life 

Energy 
Load 

Free 
Rider 

Adj. 
Factor 

Natural 
Gas 

Savings 
m3/Unit 

Water 
Savings 
L/Unit 

Elec 
Savings 

kWh/Unit 

Inc Costs 
$/Unit 

Sensitive 
 ERV 4- => 2000 cfm Hotel,Restaurant,Retail 14 Weather 

Sensitive 
5% 100% Quasi 0 0 Quasi 

 ERV 5- up to 1999 cfm Off,Whse,Ed & All Other 
Comm 

14 Weather 
Sensitive 

5% 100% Quasi 0 0 Quasi 

 ERV 6- => 2000 cfm Off,Whse,Ed & All Other 
Comm 

14 Weather 
Sensitive 

5% 100% Quasi 0 0 Quasi 

 HRV 1- 500 to 1999cfm-
Hotel,Restaurant,Retail,Rec 

14 Weather 
Sensitive 

5% 100% Quasi 0 0 Quasi 

 HRV 2- =>2,000cfm-Hotel,Restaurant,Retail,Rec 14 Weather 
Sensitive 

5% 100% Quasi 0 0 Quasi 

 HRV 3- 500 to 1999cfm-Off,Whse,Man,Ed,Other 
Comm 

14 Weather 
Sensitive 

5% 100% Quasi 0 0 Quasi 

 HRV 4- =>2,000cfm-Off,Whse,Man,Ed,Other 
Comm 

14 Weather 
Sensitive 

5% 100% Quasi 0 0 Quasi 

 HRV 5- MURB,Healthcare,Nursing 14 Weather 
Sensitive 

5% 100% Quasi 0 0 Quasi 

 Non-Condensing Boiler SH - up to 299 MBtu/hr 
MF 

25 Weather 
Sensitive 

20% 100% Quasi 0 0 Quasi 

 Non-Condensing Boiler SH - up to 299 MBtu/hr 
NMF 

25 Weather 
Sensitive 

12% 100% Quasi 0 0 Quasi 

 Pstat- D2C $25 15 Weather 
Sensitive 

43% 100% 53 0 54 $25.00 

 Pstat- HVAC $25 15 Weather 
Sensitive 

43% 100% 53 0 54 $25.00 

 Pstat- HVAC No Incent$ 15 Weather 
Sensitive 

43% 100% 53 0 54 $25.00 

 Attic Insulation 25 Weather 
Sensitive 

0% 100% Actual Actual Actual Actual 

 Basement Insulation 25 Weather 
Sensitive 

0% 100% Actual Actual Actual Actual 

 Custom O&M Baseload Actual Baseload 54% 100% Actual Actual Actual Actual 
 Custom O&M Weather Actual Weather 

Sensitive 
54% 100% Actual Actual Actual Actual 

 Deep Measure 20 Weather 
Sensitive 

15% 100% Actual Actual Actual Actual 

 Draft Sealing 25 Weather 
Sensitive 

0% 100% Actual Actual Actual Actual 

 Non-Deep Measure 20 Weather 
Sensitive 

15% 100% Actual Actual Actual Actual 

 Wall Insulation 25 Weather 
Sensitive 

0% 100% Actual Actual Actual Actual 

 Air Curtains-Pedestrian >=48 sq ft & < 96 sq ft 15 Weather 
Sensitive 

5% 100% 667 0 172 $1,650.00 

 Air Curtains-Pedestrian >=96 sq ft 15 Weather 
Sensitive 

5% 100% 1,529 0 1,023 $2,500.00 

 Condensing Boiler SH - up to 299 MBtu/hr 25 Weather 
Sensitive 

5% 100% Quasi 0 0 Quasi 

 Condensing Boiler SH - up to 299 MBtu/hr LIMF 25 Weather 
Sensitive 

5% 100% Quasi 0 0 Quasi 
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Table E.1 – Gas Savings by Measure for the Low-Income Scorecard 

Segment Measure Average Net 
Cumulative Gas 

Savings (m3/Unit) 

Units Net Cumulative 
Gas Savings (m3) 

Low-Income 
Single Family 

Attic Insulation 4,672 657 3,069,200 
Basement Insulation 14,467 1,563 22,611,825 
Basic-Faucet Aerator-Bath 85 173 14,729 
Basic-Faucet Aerator-Kitchen 184 172 31,723 
Basic-Pipe Insulation - 2 m 168 175 29,314 
Basic-Showerhead-1.25 gpm existing 2.0-2.5 364 5 1,822 
Basic-Showerhead-1.25 gpm existing 2.6+ 697 94 65,514 
Basic-Showerhead-Replacement 261 35 9,148 
Draft Sealing 5,183 1,400 7,256,375 
Wall Insulation 18,612 384 7,147,000 

Low-Income Single Family Total 4,658 40,236,650 

Low-Income 
Multi-Family 
Custom 

Custom Equip Baseload 344,178 1 344,178 
Custom Equip Weather 110,061 25 2,751,521 

Low-Income Multi-Family Custom Total 26 3,095,698 

Low-Income 
Multi-Family 
Prescriptive 

Condensing Boiler SH - up to 299 MBtu/hr LIMF 45,305 10 453,047 
Condensing Boiler SH - 300 to 999 MBtu/hr LIMF 94,574 9 851,162 
Condensing Boiler SH - => 1,000 MBtu/hr LIMF 263,467 6 1,580,800 
Condensing Boiler WH - up to 299 MBtu/hr LIMF 43,347 5 216,734 
Condensing Boiler WH - 300 to 999 MBtu/hr LIMF 87,281 1 87,281 
Condensing Gas Water Heater 2- 500gal/day LIMF 10,782 8 86,252 
Condensing Gas Water Heater 3- 1000gal/day LIMF 19,155 10 191,549 
HRV 5- MURB,Healthcare,Nursing 672,187 4 2,688,748 
MF-Faucet Aerator-Bath 1.0gpm 17 2,536 43,268 
MF-Faucet Aerator-Kitchen 1.5gpm 39 2,536 98,899 
MF-Showerhead-1.25 gpm existing 2.0-2.5 176 1,421 249,994 
MF-Showerhead-1.25 gpm existing 2.6+ 341 146 49,814 
MF-Showerhead-Replacement 2.0gpm 128 906 115,921 
MUA 11- Other Comm Effic + VFD 1000-4999 cfm 105,585 8 844,683 
MUA 12- Other Comm Effic + VFD =>5000 cfm 391,981 11 4,311,795 
Non-Condensing Boiler WH - 300 to 999 MBtu/hr LIMF 80,413 1 80,413 
Non-Condensing Boiler SH - =>1,000 MBtu/hr LIMF 221,825 1 221,825 

Low-Income Multi-Family Prescriptive Total 7,619 12,172,185 

Low-Income Scorecard Total 12,303 55,504,533 
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Table E.2 – Gas Savings by Measure for the Resource Acquisition Scorecard 

Segment Measure Average Net 
Cumulative Gas 

Savings (m3/Unit) 

Units Net Cumulative 
Gas Savings 

(m3) 
Commercial/ 
Industrial 

Air Curtains-Pedestrian >=48 sq ft & < 96 sq ft 9,505 16 152,076 
Air Curtains-Pedestrian >=96 sq ft 21,788 6 130,730 
Air Curtains-Shipping >=100 sq ft 293,621 19 5,578,804 
Air Curtains-Shipping >=64 sq ft & < 80 sq ft 107,801 2 215,603 
Air Curtains-Shipping >=80 sq ft & < 100 sq ft 134,762 2 269,525 
Building Optimization Weather 70,052 6 420,310 
Condensing Boiler SH - up to 299 MBtu/hr 51,233 132 6,762,797 
Condensing Boiler SH - 300 to 999 MBtu/hr 119,689 249 29,802,526 
Condensing Boiler SH - => 1,000 MBtu/hr 424,796 124 52,674,726 
Condensing Boiler WH - up to 299 MBtu/hr 59,863 16 957,808 
Condensing Boiler WH - 300 to 999 MBtu/hr 87,316 24 2,095,592 
Condensing Boiler WH - => 1,000 MBtu/hr 154,043 7 1,078,298 
Condensing Gas Water Heater 1- 100gal/day 4,100 17 69,703 
Condensing Gas Water Heater 2- 500gal/day 10,782 85 916,432 
Condensing Gas Water Heater 3- 1000gal/day 19,155 177 3,390,408 
Custom Equip Baseload 2,321,783 210 487,574,421 
Custom Equip Weather 279,182 53 14,796,656 
Custom Infrared Poly Baseload 177,199 29 5,138,758 
Custom O&M Baseload 694,964 129 89,650,356 
Custom O&M Weather 221,221 69 15,264,232 
DCKV < 5000 cfm 68,414 12 820,971 
DCKV 5000 - 9999 cfm 163,676 5 818,378 
DCKV 10000-15000 cfm 269,667 2 539,334 
Destratification Fan 282,963 40 11,318,515 
Dishwasher - Rack Conveyor Single HT 32,164 12 385,966 
Dishwasher - Stationary Rack Door Type HT 7,428 32 237,696 
Dishwasher - Stationary Rack Door Type LT 10,092 136 1,372,512 
Dishwasher - Stationary Rack Single Rack HT 7,428 1 7,428 
Dishwasher - Stationary Rack Single Rack LT 10,092 1 10,092 
Dishwasher - Undercounter HT 4,806 18 86,508 
Dishwasher - Undercounter LT 1,956 1 1,956 
Energy Star Convection Oven 8,131 2 16,262 
Energy Star Fryer 10,397 83 862,934 
Energy Star Steam Cooker 25,792 1 25,792 
ERV 1- up to 1999 cfm MURB,Healthcare,Nursing 23,476 226 5,305,506 
ERV 2- => 2000 cfm MURB,Healthcare,Nursing 432,355 41 17,726,549 
ERV 3- up to 1999 cfm Hotel,Restaurant,Retail 34,962 11 384,584 
ERV 4- => 2000 cfm Hotel,Restaurant,Retail 167,276 55 9,200,202 
ERV 5- up to 1999 cfm Off,Whse,Ed & All Other Comm 18,485 135 2,495,523 
ERV 6- => 2000 cfm Off,Whse,Ed & All Other Comm 196,915 56 11,027,253 
HRV 1- 500 to 1999cfm-Hotel,Restaurant,Retail,Rec 33,233 11 365,564 
HRV 2- =>2,000cfm-Hotel,Restaurant,Retail,Rec 72,897 3 218,692 
HRV 3- 500 to 1999cfm-Off,Whse,Man,Ed,Other Comm 18,454 28 516,714 
HRV 4- =>2,000cfm-Off,Whse,Man,Ed,Other Comm 238,119 31 7,381,674 
HRV 5- MURB,Healthcare,Nursing 17,722 100 1,772,217 
HWC - Faucet Aerator-Bath MURB Rebate 21 235 5,034 
HWC - Faucet Aerator-Kitchen MURB Rebate 78 947 73,639 
HWC - Showerhead-MURB Rebate 253 463 117,343 
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Segment Measure Average Net 
Cumulative Gas 

Savings (m3/Unit) 

Units Net Cumulative 
Gas Savings 

(m3) 
HWC - Showerhead-Replacement MURB Rebate 190 661 125,643 
Infrared Heating 1- 20-99 MBtu/hr 1-Stage 9,146 1,204 11,011,455 
Infrared Heating 2- 100-300 MBtu/hr 1-Stage 26,211 585 15,333,373 
Infrared Heating 3- 20-99 MBtu/hr 2-Stage 21,078 50 1,053,910 
Infrared Heating 4- 100-300 MBtu/hr 2-Stage 51,704 215 11,116,318 
MUA 01- MURB&LTC Imp Effic 1000-4999cfm 41,164 9 370,472 
MUA 02- MURB&LTC Imp Effic =>5000 cfm 203,490 1 203,490 
MUA 03- MURB&LTC Effic + 2 speed 1000-4999cfm 109,659 3 328,976 
MUA 05- MURB&LTC Effic + VFD 1000-4999 cfm 159,505 12 1,914,060 
MUA 06- MURB&LTC Effic + VFD => 5000 cfm 358,886 8 2,871,090 
MUA 08- Other Comm Imp Effic => 5000 cfm 73,226 3 219,678 
MUA 09- Other Comm Effic + 2 speed 1000-4999cfm 35,625 1 35,625 
MUA 10- Other Comm Effic + 2 speed =>5000cfm 106,839 1 106,839 
MUA 11- Other Comm Effic + VFD 1000-4999 cfm 49,556 5 247,779 
MUA 12- Other Comm Effic + VFD =>5000 cfm 367,771 7 2,574,394 
Non-Condensing Boiler SH - up to 299 MBtu/hr MF 15,900 1 15,900 
Non-Condensing Boiler SH - up to 299 MBtu/hr NMF 10,844 6 65,063 
Non-Condensing Boiler SH - 300 to 999 MBtu/hr MF 108,279 25 2,706,980 
Non-Condensing Boiler SH - 300 to 999 MBtu/hr NMF 155,574 17 2,644,763 
Non-Condensing Boiler SH - =>1,000 MBtu/hr MF 322,768 51 16,461,192 
Non-Condensing Boiler SH - =>1,000 MBtu/hr NMF 377,117 38 14,330,449 
Non-Condensing Boiler WH - 300 to 999 MBtu/hr MF 68,840 10 688,396 
Non-Condensing Boiler WH - 300 to 999 MBtu/hr NMF 70,057 6 420,343 
Non-Condensing Boiler WH - =>1,000 MBtu/hr MF 119,607 20 2,392,140 
Non-Condensing Boiler WH - =>1,000 MBtu/hr NMF 262,436 12 3,149,235 
Ozone WE =< 120 lbs cap & 100,000 to 199,999lbs/yr 68,900 11 757,905 
Ozone WE =< 120 lbs cap & => 200,000 lbs/yr 118,947 31 3,687,350 
Ozone WE > 120 lbs cap & => 260,000 lbs/yr 181,735 1 181,735 

Commercial/Industrial Total 7,054 885,049,151 

Residential Deep Measure 29,767 203 6,042,684 
ESK Install- HVAC 646 253 163,418 
ESK Pull 631 17,400 10,983,034 
ESK Push- Door to Door 640 19,106 12,228,127 
ESK Push 489 6,319 3,091,232 
Non-Deep Measure 7,688 4 30,753 
Pstat 453 7,032 3,186,551 

Residential Total 50,317 35,725,799 

Resource Acquisition Scorecard Total 57,371 920,774,950 
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Table E.3 – Gas Savings by Measure for the Large Volume Rate T1 and Rate T2/R100 
Scorecard 

Segment Measure Average Net 
Cumulative Gas 

Savings (m3/Unit) 

Units Net Cumulative 
Gas Savings 

(m3) 
Large Volume T1 Custom Equip Baseload 432,028 223 96,342,259 

Custom Infrared Poly Baseload 190,119 2 380,238 
Custom O&M Baseload 844,187 97 81,886,160 
Destratification Fan 675,000 2 1,350,000 
Infrared Heating 4- 100-300 MBtu/hr 2-Stage 47,741 9 429,671 

Large Volume T1 Total 333 180,388,329 

Large Volume T2 Custom Equip Baseload 35,003,0078 10 350,030,781 
Custom O&M Baseload 12,583,634 80 1,006,690,685 

Large Volume T2 Total 90 1,356,721,466 

Large Volume R100 Custom Equip Baseload 17,160,833 10 171,608,331 
Custom O&M Baseload 2,663,467 51 135,836,796 

Large Volume R100 Total 61 307,445,127 

Large Volume Scorecard Total 484 1,844,554,921 
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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 11G. 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 11G. 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 
report is generated automatically from DSMt and is exported directly into Excel. The EUM report is 
found as the EUM tab in the 2013 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.  
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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 
programmable thermostat on the Union Gas website.27  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 

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. 

27 The energy conservation website can be accessed at http://www.uniongas.com/residential/energy-
conservation/energy-savings  
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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 2013 Impact Evaluation Door-to-Door Drop-off: Final Report Feb.28.2014 

Final Report Following 
An Impact Evaluation of the Union Gas 

ESK Residential Program: 
Door-to-Door Drop-off Initiative 2013 

Introduction 
This Report follows our administration of a telephone survey involving 
householders who received an Energy Savings Kit (ESK) in conjunction with Union 
Gas’ ESK—Door-to-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 Impact Evaluation in January 2014, 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. 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 Eric Buan, Analyst, DSM 
Research & Evaluation, who served as Project Coordinator. 

Respectfully submitted by: 

Ralph Beslin 
Ralph Beslin, ABC 
President 

Beslin Communication Group Inc. Page 1 
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ESK-Residential 2013 Impact Evaluation    Door-to-Door Drop-off: Final Report Feb.28.2014 
 

Objectives of this ESK Program Impact Evaluation 
Residential—Door-to-Door Drop-off Initiative 
 
The primary objectives for this 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 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.  Page 2 
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ESK-Residential 2013 Impact Evaluation Door-to-Door Drop-off: Final Report Feb.28.2014 

Methodology for the ESK Program Impact Evaluation: 
Door-to-Door Drop-off Initiative 

Telephone Surveying of End-Users 
Random selection techniques were used to create a survey sample from files 
within Union Gas databases containing approximately 20,500 Tracking Sheet 
records submitted by Union Gas representatives (technicians). Controls were 
applied and monitored to ensure appropriate representation of segments within 
the customer base. Segmentation criteria included: city (area code) and age 
group of the kit recipients. 

We employed a slightly modified version of the survey instrument used in the 
previous year’s impact evaluation—approximately 7 minutes in length. This was 
administered to randomly selected end-users—all of whom were qualified as kit 
recipients—within a survey population comprised of customers who received 
Energy Savings Kits during a front-door visit by a Union Gas representative 
(technician) in 2013. Size and segmentation of the survey sample are identified in 
the chart below. 

A total of 100 survey completions was achieved, which was the target number 
set for this impact evaluation. The number of completions results in a high level of 
confidence in the findings: 95% ± 10%.  

Readers are encouraged to consult the survey instrument for exact wording of 
questions and response options. (See questionnaire in the Appendix.) 

End-User Response Groups Profile: 
ESK-Residential-Door-to-Door Drop-off 

Impact Evaluation re 2013 Initiative 

Total Completions = 100 

Distribution Channel Total completions 

Visit by UG rep (technician) to front door 100 (100%) 

Area Code Age Group 

416 = 4 (4%) 18 - 34 = 10 (10%) 

519 = 80 (80%) 35 - 44 = 23 (23%) 

613 = 2 (2%) 45 - 54 = 31 (31%) 

705 = 2 (2%) 55 - 64 = 30 (30%) 

905 = 12 (12%) 65+ = 6 (6%) 
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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%]. 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 (95%), bathroom faucet 
aerator (95%) and pipe wrap (100%). 

 Regarding installation of individual products, at least eight in ten respondents indicated 
they had installed each of the four products: Showerhead (84%), kitchen faucet 
aerator (81%), bathroom faucet aerator (86%) and pipe wrap (97%). 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 
• Almost three-quarters (77%) of respondents who indicated the showerhead item is still 

installed also indicated all of the showering done in their home is now done under the 
new showerhead. Additionally, 12% indicated most (more than three quarters) is 
done under the new showerhead; and approximately 10% indicated half is done 
under the new showerhead. 

 
Objective #3: Understanding re Benefits of Energy-Efficient Products 
 Almost all (89%) 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 (28%) who said it could be very significant. 

 
 Some 81% of total respondents agreed the products in the kit will help them save 

money on home energy costs, including 21% 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 half of 
respondents indicated this for items installed in their home. 
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ESK-Res-Door-to-Door Drop-off Research Findings—Section 1: 
Findings re Awareness & Installation of Products Received 

Findings related to Project Objectives #1 & 2: 
To validate consumers’ awareness of the products received from 
participating channel partners and to determine the products that were 
actually installed / remain installed, as well as usage habits regarding 
products that are still installed and general satisfaction with the kit 

Verification of Consumers’ Awareness, Installation of Products Received, Usage 
Habits re Products that are Installed and Satisfaction Level (Qs #1-4, 7, 8 & 11) 

D2D-1.1 All (100%) respondents indicated they received the kit during a 
front-door visit by a Union Gas representative/technician. (Qs#1&2) 

• In response to our request for verification regarding the site address,
100% of respondents indicated the Tracking Sheet information was
correct.

D2D-1.2 Information re receipt of the kit was verified by 100% of total 
respondents. (Q#1) Regarding individual products in the kit, verification was 
as noted in the following table (Q#4). 

• Ownership of a natural gas water heater was verified by 100% of
total respondents. (Q#3)

ESK-Residential Impact Evaluation: 
Door-to-Door Drop-off 

Products Received in 2013 

Column A 
Respondents: 

# Verified—
Received 

Column B  
Respondents: 
Total # survey 
completions  

Column C  
Respondents: 
% Verified—

Received 

Energy-efficient Showerhead 100 100 100% 

Kitchen Faucet Aerator 95 100 95% 

Bathroom Faucet Aerator 95 100 95% 

Pipe Wrap Insulation 100 100 100% 

$25 Programmable Thermostat Coupon 90 100 90% 

Booklet (How-to-install) 84 100 84% 

Yes No Don’t know 

Does your home have a natural gas water 
heater? 

100 

(100%) 

0 

(0%) 

0 

(0%) 
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D2D-1.3 More than 80% of total respondents indicated they had installed 
the products they received. Once installed, the products remain installed. 
(Qs7&8) 

 
 

ESK-Residential- 

Door-to-Door Drop-off 
Products installed in 2013  
Total = 100 completions 

 

 
A. 

Respondents: 
# Verified—

Installed 

 
B. 

Respondents: 
% Verified—

Installed 
(Base=100) 

 

 
C. 

Respondents: 
# Verified—

Still Installed 

 
D. 

Respondents: 
% Verified—
Still Installed 
(Base=# in A) 

 

Energy-efficient Showerhead  84 84% 81 96% 

Kitchen Faucet Aerator 81 81% 79 98% 

Bathroom Faucet Aerator 86 86% 86 100% 

Pipe Wrap Insulation 97 97% 97 100% 
     

  
 

D2D-1.4 Regarding level of satisfaction with the kit, all (100%) respondents 
indicated they are satisfied with the kit and the products they received, 
including 55% who are very satisfied. (Q#11) 

 
 

D2D-1.5 Regarding level of satisfaction with the performance of the Union 
Gas representative (technician) who delivered the kit, all (100%) respondents 
indicated they are satisfied, including 56% who are very satisfied. (Q#11) 
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ESK-Res-Door-to-Door Drop-off 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 energy-
efficient 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 92% of total respondents verified they have a Programmable
Thermostat in their home.

• Also, 49% 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 higher-
efficiency heating products can play a significant role in saving money on 
home energy costs (Qs#5, 12). 

• Some 89% of total respondents believe high-efficiency heating
products can play a significant role in saving money on home
energy costs, yet only 28% said it could be very significant.

• Some 81% of total respondents agreed that the products they
received in the kit will help to save money on home energy costs;
yet only 21% strongly agreed.

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

• Insulation products = 9 (9%)

• Appliances such as furnaces, water heaters = 53 (53%)

• Windows = 31 (31%)

• None of the above / No response = 7 (7%)
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ESK-Res-Door-to-Door Drop-off Research Findings—Section 3: 
Findings re Factors Affecting End-Users’ Decision to Install & 
Usage Habits re Installed Products 

Findings related to Project Objectives #2 & 4: 
To determine the factors affecting residential end-users’ decision to install 
the products, who actually installed them and end-users’ usage habits 
regarding products that are still installed 

 
Identification of Factors Affecting End-Users’ Installation Decision and Usage 
Habits re Products that are Still Installed (Qs# 7-10) 
 

D2D-3.1 More than 80% of total respondents indicated they had installed 
the products they received. Once installed, products remain installed. (Q#7) 
 

 
ESK-Residential- 

Door-to-Door Drop-off 
Products installed in 2013 

(Total = 100 completions) 
 

 
A. 

Respondents: 
# Verified—

Installed 

 
B. 

Respondents: 
% Verified—

Installed 
(Base=100) 

 

 
C. 

Respondents: 
# Verified—

Still Installed 

 
D. 

Respondents: 
% Verified—
Still Installed 
(Base=# in A) 

 

Energy-efficient Showerhead  84 84% 81 96% 

Kitchen Faucet Aerator 81 81% 79 98% 

Bathroom Faucet Aerator 86 86% 86 100% 

Pipe Wrap Insulation 97 97% 97 100% 
     

 
D2D-3.2 Regarding installation of products, more than half of respondents 
who installed a product indicated they installed it themselves. (Q#8) 
(NB: Union Gas technicians did not enter the house and therefore did not install products.) 

 
 
 

ESK-Residential: 
Door-to-Door Drop-off  

Products Installed in 2013 

Column A 
 

Products: 
Total # 

Verified—
Installed 

Column B  
 

Products: 
#(%) Installed 
by respondent 
(Base=# in A)  

Column C  
 

Products: 
#(%) Installed 
by someone 

else in 
household 

(Base=# in A) 

Column D  
 

Other /  
Don’t Recall 

#(%) 
(Base=# in A) 

Energy-efficient Showerhead 84  58 (69%) 23 (27%) 3 (4%) 

Kitchen Faucet Aerator 81 53 (65%) 24 (30%) 4 (4%) 

Bathroom Faucet Aerator 86 52 (60%) 30 (35%) 4 (5%) 

Pipe Wrap Insulation 97 57 (59%) 36 (37%) 4 (4%) 

  
NB: Two reasons were cited by respondents who did not install products they received: The products were not compatible 
(i.e. did not fit) or they have no time now but do plan to install the products. 
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D2D-3.3 The following table contains the complete list of factors 
presented to respondents, as well as the percentages of total respondents 
who, on an aided basis, identified a factor as their main reason for installing 
some or all of the items in the kit (Q#10): 

ESK-Residential: Door-to-Door 
Drop-off Initiative 2013: 

Main Reason for Installing 
Product(s)—Aided 

Main Reason 

(% of total respondents 
who installed items—

Cite one only) 

To conserve energy/Use energy wisely 30 

To save money on my heating bill 17 

To reduce my environmental footprint 11 

Items were free 28 

To conserve energy/use energy wisely 
AND to save money on my heating bill* 

14 

* Unaided—cited both combined as main reason

D2D-3.4 Specifically regarding the Energy-efficient Showerhead, two 
questions were asked to respondents who received this item. (Q#9) The 
following findings are noted: 

• More than three-quarters (77%) of total respondents who received showerhead(s)
indicated all of the showering in their home now is done under a new showerhead.
Slightly less than one-quarter of total respondents indicated that most (12%) or about
half (10%) of the showering in their home now is done under a new showerhead.

Table 2: 

ESK-Door-to-Door 
Drop-off Initiative 

Products installed in 2013 (Total 
= 100 completions) 

A. 
Respondents: 

# Verified—
Installed 

B. 
Respondents: 
% Verified—

Installed 
(Base=100) 

C. 
Respondents: 

# Verified— 
Still Installed 

Energy-efficient Showerhead 84 84% 81 (Base = 81) 

Of all the showering done 
in your home, how much is done 

  under a New Showerhead? 
(# & % of total still installed: Col C) 

All (100%) = 62 
Most (75%+) = 10 

Half (50%) = 8 
1/3 (30%) or less = 1 

None =0 

All (100%) = 77% 
Most (75%+) = 12% 

Half (50%) = 10% 
1/3 (30%) or less= 1% 

None = 0% 
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Final Report Following 
An Impact Evaluation of the Union Gas 

ESK—Residential Program: 
Pull Initiative 2013 

Introduction 

This Report follows our administration of a telephone 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 Residential-Pull 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 Impact Evaluation in Nov/Dec 2013, 
employing the methodology outlined on Page 3 of this Report. 

The primary purpose of this 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 research project 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 Eric Buan, 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 Program Impact Evaluation: 
Residential-Pull Initiative 

The primary objectives for this 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 research project were as follows: 

3. To gauge customers’ understanding regarding the benefits of energy-
efficient 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.
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Methodology for the ESK Program Impact Evaluation: 
Residential-Pull Initiative 

Telephone Surveying of End-Users 
Random selection techniques were used to create a survey sample from a 
population encompassing approximately 15,600 Union Gas Tracking Sheet 
records. Controls were applied and monitored to ensure appropriate 
representation of segments within the customer base. Segmentation criteria 
included area code and distribution channel (ordered directly from Union Gas 
website, at an event at a retailer location or at another location). 

We used a slightly revised version of the survey instrument—approximately 7 
minutes in length—used in the previous year’s Evaluation. This instrument was 
administered to end-users—all of whom were qualified as kit recipients—within a 
survey population comprised of customers who received Energy Savings Kits from 
the UG website or at events at a retailer or other location in 2013. 

A total of 165 survey completions was achieved, representing the target number 
(165) set for this impact evaluation. The number of completions results in a high 
level of confidence in the findings: 99% ± 10%. 

Readers are encouraged to consult the survey instrument for exact wording of 
questions and responses. The questionnaire can be found in the Appendix. 

End-User Response Groups Profile: 
ESK-Residential-Pull 

Impact Evaluation re 2013 Initiative 
Total completions = 165 

Distribution Channel 
Ordered from Union Gas 
Website 

58 
(35%) 

From a retailer such as  
Home Depot, Rona, Lowe’s 

99 
(60%) 

Picked it up from a local pick-up 
depot 

8 
(5%) 

Another way / Another retail 
location 

0 
(0%) 

Area Code Age 
416 = 5 (3%) 18-34 = 27 (16%) 

519 = 90 (55%) 35-44 = 47 (29%) 

613 = 10 (6%) 45-54 = 46 (28%) 

705 = 15 (9%) 55-64 = 25 (15%) 

807 = 15 (9%) 65+ = 20 (12%) 

905 = 30 (18%) No response = 0 (0%) 
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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 (100%) was confirmed. In addition, all respondents (100%) 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 (100%), kitchen faucet aerator (99%); bathroom faucet aerator 
(96%) and pipe wrap (98%). 

 Regarding installation of individual products, more than three-quarters of respondents
indicated they had installed each of the four products they received: Showerhead 
(89%), kitchen faucet aerator (79%), bathroom faucet aerator (87%) and pipe wrap 
(92%). Verification rates from 91% - 100% strongly indicate that once installed, 
products remain installed in the home. 

 Almost all (96%) respondents indicated they are satisfied with the kit they received,
including 38% who indicated they are very to extremely satisfied. 

Objective #2: Customers’ Usage Habits with respect to the Measures Installed 
• Some 27% of respondents who installed the showerhead item indicated all of the

showering done in their home is now done under the new showerhead. Additionally, 
28% indicated most (more than three quarters) is done under the new showerhead; 
and approximately 39% indicated about half is done under the new showerhead. 

• Some 33% 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 89% indicated they believe high-efficiency heating equipment can play a

significant role in saving money on home heating costs; including 25% who said it 
could be very significant. 

 Almost all (99%) 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 had no time/not gotten around to it or the 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 the items for only about 4% 
of kit recipients. 

Beslin Communication Group Inc. Page 4 

170



ESK-Residential 2013 Impact Evaluation Residential-Pull: Final Report Feb.28.2014 

ESK—Residential-Pull Research Findings—Section 1: 
Findings re Awareness & Installation of Products Received 

Findings related to Project Objectives #1 & 2: 
To validate customers’ awareness of the products received in the kit and 
to determine the products that were actually installed / remain installed, as 
well as customers’ usage habits and level of satisfaction with respect to 
the products they installed 

Verification of Customers’ Awareness, Installation of Products Received and 
Usage Habits re Installed Products 
(Qs#1-4, 9, 10, 11, 13) 

PLL-1.1 Information re receipt of the kit was verified by 100% of total 
respondents. (Q#1) 

• Ownership of a natural gas water heater, a requirement for receipt
of the kit, was verified by 100% of respondents. (Q#9) 

• Additionally, almost all (99%) of total respondents indicated they
have a Programmable Thermostat in their home. (Q#9) 

• Regarding individual products in the kit, verification was as noted in
the following chart (Q#4): 

ESK-Residential-Pull: 
Products Verified Received in 2013 

Column A 
Respondents: 

# Verified—
Received 

Column B  
Respondents: 
Total # survey 
completions 

Column C  
Respondents: 
% Verified—

Received 

Energy-efficient Showerhead 165 165 100% 

Kitchen Faucet Aerator 164 165 99% 

Bathroom Faucet Aerator 158 165 96% 

Pipe Wrap Insulation 162 165 98% 

$25 Programmable Thermostat Rebate Coupon 137 165 83% 

Yes No No response 

Do you have a natural gas water heater? 

165 

(100%) 

0 

(0%) 

0 
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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, all (100% ) respondents indicated 
the information was correct. 

PLL-1.3 Information related to how respondents received the kit was verified 
as accurate. (Q#2b) 

• Of the 165 respondents, 131(79%) identified that they received the
kit via the channel identified in the Union Gas database. 

PLL-1.4 The 99 respondents who indicated they received the kit at a retailer 
location such as Home Depot were 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 (55%) of these respondents indicated they went ESPECIALLY 
to get a kit [25%] or for other reasons AND to pick up a kit [30%] (Q#3). 

• Retail-location respondents who indicated they had heard about
the availability of the kit before entering the store identified four
main ways: In a bill insert [47%]; via a coupon in the mail (19%); on
the Union Gas website (13%) or in flyers [10%].

• More than 40% of retail location respondents did not remember the
purpose of their visit to the location when they picked up a kit.

PLL-1.5 Of the four products in the kit that require installation, all of the 
products were installed by more than three-quarters of respondents who 
received the item, as noted in the following table. In Column D, note that 
verification rates ranging from 91% to 100% strongly indicate that once 
installed, the products remain installed in the home. (Qs#10, 11) 

ESK-Residential-Pull: 
Products Verified Installed in 

2013 

Column A 

Respondents: 
# Verified—

Installed 

Column B 

Respondents: 
% Verified—

Installed 
(Base=# verified 

received) 

Column C 

Respondents: 
# Verified—

Still Installed 

Column D 

Respondents: 
% Verified—
Still Installed 

(Base=# in 
Col A) 

Energy-efficient Showerhead 147 89% 147 100% 

Kitchen Faucet Aerator 130 79% 118 91% 

Bathroom Faucet Aerator 137 87% 136 99% 

Pipe Wrap Insulation 149 92% 148 99% 
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PLL-1.6 With respect to all four items in the kit requiring installation, the items 
were most likely to be installed by the respondents themselves (55 %+). 
Alternatively, approximately one-quarter of the items were installed by 
someone else in their household. (Q#11) 

PLL-1.7 Almost all (96%) respondents indicated they are satisfied with the kit 
they received, including 38% who indicated they are very to extremely 
satisfied. (Q#13) 
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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 energy-
efficient products 

Measurement of ESK—Residential-Pull End-Users’ Knowledge Level re Energy-
Efficient Products 
(Qs#6, 9, 14-15) 

PLL-2.1 Respondents generally believe higher-efficiency products can play a 
significant role in saving money on home energy costs (Q#6) and making 
their home more comfortable. 

• Some 89% of total respondents indicated they believe high-
efficiency products can play a significant role in saving money on
home energy costs, including 25% who said it could be very
significant.

• About 70% 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 7% who
strongly agreed with this statement.

• Slightly more than three-quarters (77%) of total respondents agreed
with the following statement: “The products I installed from the
Energy Savings Kit will help make my home more comfortable”;
including 8% who strongly agreed.

PLL-2.2 Almost all (99%) respondents indicated they have a Programmable 
Thermostat. (Q#9b) 

• Slightly more than one-third (38%) of total respondents indicated
they had used the Programmable Thermostat Rebate Coupon that
was included with the package. (Q#15a)

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 = 11%
• Weather stripping products = 10%
• Rebates after purchasing any high-efficiency natural gas product = 38%
• Solar pool covers = 3%
• None of the above = 38%
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ESK—Residential-Pull Research Findings—Section 3: 
Findings re Factors Affecting End-Users’ Decision to Install 

Findings related to Project Objectives #2 & 4: 
To determine the factors that affect residential end-users’ decision to 
install the products, who actually installed the products and end-users’ 
usage habits regarding products that are still installed 

Identification of Factors Affecting Residential-Pull End-Users’ Installation 
Decision and Usage Habits re Products that are Still Installed (Qs#10-12) 

PLL-3.1 Of the four products in the kit that require installation, all products 
were installed by more than three-quarters of respondents who received the 
item, as noted in the following table. (Q#11) 

ESK-Residential-Pull: 
Products Verified Installed in 

2013 

Column A 

Respondents: 
# Verified—

Installed 

Column B   

Respondents: 
% Verified—

Installed 
(Base=# verified 

received) 

Column C 

Respondents: 
# Verified—

Still Installed 

Column D 

Respondents: 
% Verified—
Still Installed 

(Base=# in 
Col A) 

Energy-efficient Showerhead 147 89% 147 100% 

Kitchen Faucet Aerator 130 79% 118 91% 

Bathroom Faucet Aerator 137 87% 136 99% 

Pipe Wrap Insulation 149 92% 148 99% 

PLL-3.2 Respondents who indicated they did not install items in the kit cited a 
variety of reasons for not doing so, as noted in the following table: (Q#10) 

ESK-Residential-Pull: 
Reason Did NOT Install Product 

(in 2013) 

Showerhead: 

% of did not 
installs 

K-Faucet 
Aerator: 

% of did not 
installs 

B-Faucet 
Aerator: 

% of did not 
installs 

Pipe Wrap: 

% of did not 
installs 

a. Did not need/Already had one 6 6 10 0 

b. Did not know how to install it 0 0 0 0 

c. Did not like it/Needed a different one 0 0 0 0 

d. Kit item did not fit 33 56 14 0 

e. Have not gotten around to it/No time 39 32 52 92 
f. Don’t know/No response/Not sure
received/Other reason 22 6 24 8 
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PLL-3.3 Regarding installation of the products, for all items it was most 
likely that the individual respondent or, alternatively, someone else in the 
household installed the item. Only 6 (approx 4%) of respondents indicated 
the items had been installed by an outside contractor. (Q#11) 

PLL-3.4 The following chart contains the complete list of factors 
presented to respondents, as well as the percentages of total respondents 
who, on an aided basis, identified a factor as their main reason for installing 
some or all of the items in the kit (Q#12): 

ESK-Residential-Pull: 
Main Reason for Installing Product(s) in 2013 

Main Reason 

(% of total respondents that 
installed products… 

Cite one only) 

To conserve energy/Use energy wisely 38 

To save money on my heating bill 27 

The items were free 15 

To conserve energy AND to save money on my 
heating bill (cited both reasons on an unaided basis) 

20 

No main reason 0 

PLL-3.5 Specifically with respect to the Showerhead, several questions were 
asked to those respondents who decided to install this item in their home. 
(Q#11a9-11) The following findings are noted: 

• Some 27% of respondents who installed the showerhead item indicated all of
the showering done in their home is now done under the new showerhead.
Additionally, 28% indicated most (more than three quarters) is done under the
new showerhead; and approximately 39% indicated about half is done under
the new showerhead.

• Some 33% of respondents whose showerhead item is still installed indicated
that had they received a second showerhead, they would have installed it. A
further 22% indicated Maybe.

• Amongst the respondents who indicated they would or may have installed a
second showerhead had they received one, more than three-quarters (78%)
estimated that all of the showering in their home would be done under the
two showerheads combined, and a further 18% estimated that most would
be done under the two showerheads combined.
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ESK—Residential-Pull 
Showerhead Product installed in 

2013 

A. 
Respondents: 
# Verified—

Installed 

B. Respondents: 
# Verified—Still 

Installed 

C. Respondents: 
% Verified—Still 

Installed 

Energy-efficient Showerhead 147 147 100% 

Of all the showering done in your 
home, how much is done under the 

New Showerhead? 

(# & % of total still installed—Col B) 

All (100%) = 39 

Most (75%+) = 41 

Half (50%) =58 

1/3(30%) or less = 9 

Don’t know = 0 

All (100%) = 27% 

Most (75%+) = 28% 

Half (50%) = 39% 

1/3(30%) or less=6% 

Don’t know = 0% 
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Final Report Following 
An Impact Evaluation of the Union Gas 

ESK Residential Program 
Push Initiative 2013 

Introduction 

This Report follows our administration of a telephone survey involving 
homeowners who received an Energy Savings Kit (ESK) in conjunction with Union 
Gas’ ESK Residential-Push 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 Impact Evaluation in Nov/Dec.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 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. 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 Eric Buan, 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 Program Impact Evaluation 
Residential-Push Initiative 

The primary objectives for this 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 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.
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Methodology for the ESK Program Impact Evaluation 
Residential-Push Initiative 

Telephone Surveying of End-Users 
Random selection techniques were used to create a survey sample from files 
within Union Gas databases containing approximately 5,500 Tracking Sheet 
records submitted by registered Channel Partners and Union Gas 
representatives. Controls were applied and monitored to ensure appropriate 
representation of segments within the customer base. Segmentation criteria 
included: region (area code) of the province where the kit was delivered and 
whether the kit was delivered by a channel partner directly at a residence or at 
a special giveaway event. 

We employed a slightly revised version of the same survey instrument—
approximately 7 minutes in length—used in the previous year’s Evaluation. This 
was administered to end-users—all of whom were qualified as kit recipients—
within a survey population comprised of customers who received Energy Savings 
Kits during a home visit by a contractor, during a door-to-door delivery or at a 
special giveaway event in 2013. Size and segmentation of the survey population 
are identified in the chart below. 

A total of 165 survey completions was achieved, representing the target number 
(165) set for this Impact Evaluation. The number of completions results in a high 
level of confidence in the findings: 99% ± 10%, the target level set for this survey.  

Readers are encouraged to consult the survey instrument for exact wording of 
questions and response options. The questionnaire can be found in the 
Appendix. 

ESK-Residential-Push 
2013 

End-User Response Groups 
By Region / Reason for Site Visit / Age 

Region Area 
Code 
416 

Area 
Code 
519 

Area 
Code 
613 

Area 
Code 
705 

Area 
Code 
807 

Area 
Code 
905 

Total Completions = 165 
Kit delivered by: 
Channel Partner at a home visit =140 
Channel Partner at giveaway event = 25 

2 
(1%) 

95 
(58%) 

12 
(7%) 

33 
(20%) 

3 
(2%) 

20 
(12%) 

Age* 18-34 35-44 45-54 55-64 65+ 

18 
(11%) 

51 
(31%) 

58 
(35%) 

23 
(14%) 

15 
(9%) 
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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%) 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 (100%), kitchen faucet aerator (99%), bathroom faucet aerator 
(96%)) and pipe wrap (100%). 

 Regarding installation of individual products, a majority of respondents indicated they
had installed each of the four products they received: Showerhead (72%), kitchen 
faucet aerator (63%), bathroom faucet aerator (73%) and pipe wrap (85%). 
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 43% of respondents who installed the showerhead item indicated all (8%) or most

(35%) of the showering done in their home is now done under the new showerhead. 
Additionally, 49% indicated about half is done under the new showerhead. 

• Some 42% of respondents whose showerhead item is still installed indicated that had
they received a second showerhead, they would have installed it. An additional 28% 
indicated maybe. 

Objective #3: Understanding re Benefits of Energy-Efficient Products 
 Some 83% indicated they believe high-efficiency heating equipment can play a

significant role in saving money on home energy costs; including 33% who said it 
could be very significant. 

 All (100%) 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, save

money on the heating bill and the items were free. 

 The reasons cited by respondents as the main reasons why they did not install an item
in the kit is that they had no time/not gotten around to it or the item was not 
compatible/did not fit. In the case of the bathroom faucet aerator, a significant 
percentage of respondents cited that they did not need/already had one. 

 It is most likely that the recipient or someone else in the household will install the items.
However, more than one-third of the showerheads, almost half of the pipe wrap 
insulation and approximately one-quarter of the aerator items were installed by 
contractors. 
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ESK—Residential-Push Research Findings—Section 1: 
Findings re Awareness & Installation of Products Received 

Findings related to Project Objectives #1 & 2: 
To validate consumers’ awareness of the products received and determine 
the products that were actually installed / remain installed, as well as 
consumers’ usage habits. 

Verification of Consumers’ Awareness, Installation of Products Received and 
Usage Habits re Products that are Still Installed 
(Qs#2-4, 10, 11, 13) 

PSH-1.1 Information re receipt of the kit was verified by 100% of total 
respondents. (Q#1) Regarding individual products in the kit, verification was 
as noted in the following table (Q#4). 

• Ownership of a natural gas water heater, a requirement for receiving
a kit during a residential site visit, was verified by 100% of respondents.
(Q#2)

ESK-Residential-Push: 
Products Received in 2013 

Column A 
Respondents: 

# Verified—
Received 

Column B  
Respondents: 
Total # survey 
completions 

Column C  
Respondents: 
% Verified—

Received 

Energy-efficient Showerhead 165 165 100% 

Kitchen Faucet Aerator 163 165 99% 

Bathroom Faucet Aerator 158 165 96% 

Pipe Wrap Insulation 165 165 100% 

$25 Programmable Thermostat Rebate Coupon 143 165 87% 

Yes No 

Does your home have a natural gas water 
heater? 

165 

(100%) 

0 

(0%) 

PSH-1.2 Amongst the 140 respondents who received the kit at home, the 
site of the contractor’s visit was verified as extremely accurate (Q#2). 

• In response to our request for verification regarding the site, 100% of
respondents indicated the Tracking Sheet information was correct.
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PSH-1.3 Information related to the contractor who conducted the site visit 
was verified as very accurate (Q#3). 

• One hundred forty respondents (85% of total respondents) verified
they had received the kit during a visit by a contractor to their
home, as indicated in the Union Gas database records.

• Approximately one-third (34%) of these respondents indicated that
the reason for the contractor’s visit was to install/convert/replace
equipment, while 66% indicated that the reason was to conduct a
regular maintenance appointment. No respondent indicated that
the kit was received from a channel partner representative
delivering kits door-to-door. (Q#3)

PSH-1.4 Of the four products in the kit that require installation, a majority 
of respondents indicated they had installed each of the four items they 
received: Showerhead (72%), kitchen faucet aerator (63%), bathroom 
faucet aerator (73%) and pipe wrap (85%). Verification rates from 96% - 
100% strongly indicate that once installed , products remain installed in the 
home. (Q#11). 

ESK-Residential-Push: 
Products Installed in 2013 

Column A 

Respondents: 
# Verified—

Installed 

Column B 

Respondents: 
% Verified—

Installed 
(Base- # verified 

received) 

Column C 

Respondents: 
# Verified—

Still Installed 

Column D 

Respondents: 
% Verified—
Still Installed 

(Base=# in 
Col A) 

Energy-efficient Showerhead 118 72% 117 99% 

Kitchen Faucet Aerator 102 63% 98 96% 

Bathroom Faucet Aerator 115 73% 113 98% 

Pipe Wrap Insulation 140 85% 140 100% 

PSH-1.5  A strong majority (77%) of total respondents indicated they are 
satisfied with the kit they received, including 16% who indicated they are very 
to extremely satisfied. (Q#13) 
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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 energy-
efficient products 

Measurement of ESK—Residential-Push End-Users’ Knowledge Level re Energy-
Efficient 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 83% of total survey respondents believe higher efficiency
products can play a very (33%) or somewhat (50%) significant role in
saving money on home energy costs.

• In addition, some 60% agreed that the products they installed will save
money on home heating costs, including 10% who strongly agreed.

PSH-2.2 All (100%) respondents indicated they have a programmable 
thermostat in their home. (Q#8b) 

PSH-2.3 About 32% of total respondents indicated they used the $25 
Programmable Thermostat Rebate Coupon that was included with the 
package. (Q#15) 

PSH-2.4 With respect to other types of incentives to encourage energy 
efficiency in homes, respondents indicated the following would be useful to 
them: (Q#15—aided, cite one only) 

• Insulation products = 8%

• Weather stripping products = 17%
• Rebates after purchasing any high-efficiency natural gas product = 24%

• Solar pool covers = 8%

• Reflector panels for radiant heaters = 1%

• None of the above = 42%
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ESK—Residential-Push Research Findings—Section 3: 
Findings re Factors Affecting End-Users’ Decision to Install 

Findings related to Project Objectives #2 & 4: 
To determine the factors that affect residential end-users’ decision to 
install the products, who actually did the installation and usage habits 
regarding products that are still installed 

Identification of Factors Affecting End-Users’ Installation Decision and Usage 
Habits re Products that are Still Installed (Qs# 10-12) 

PSH-3.1 Of the four products in the kit that require installation, a majority 
of respondents indicated that they had installed each of these products, as 
noted in the following table.  (Q#11) 

ESK-Residential-Push: 
Products Installed in 2013 

Column A 

Respondents: 
# Verified—

Installed 

Column B   

Respondents: 
% Verified—

Installed 
(Base=# verified 

received) 

Column C 

Respondents: 
# Verified—

Still Installed 

Column D 

Respondents: 
% Verified—
Still Installed 

(Base=# in 
Col A) 

Energy-efficient Showerhead 118 72% 117 99% 

Kitchen Faucet Aerator 102 63% 98 96% 

Bathroom Faucet Aerator 115 73% 113 98% 

Pipe Wrap Insulation 140 85% 140 100% 

PSH-3.2 Respondents who indicated they did not install kit items cited a 
variety of reasons for NOT doing so, as noted in the following table: (Q#10) 

ESK-Residential-Push: 
Reason Did NOT Install Product(s) 

received in 2013 

Showerhead: 

% of did not 
installs 

K-Faucet 
Aerator: 

% of did not 
installs 

B-Faucet 
Aerator: 

% of did not 
installs 

Pipe Wrap: 

% of did not 
installs 

a. Did not need/Already had one 4 8 14 4 

b. Did not know how to install it 0 0 0 0 

c. Did not like it/Needed a different one 0 0 0 0 

d. Kit item did not fit 28 41 12 0 

e. Have not gotten around to it/No time 51 39 56 88 

f. Don’t know/Other 17 12 19 8 
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PSH-3.3 Regarding installation of the products, for all items it was most 
likely that the individual respondent or, alternatively, someone else in the 
household installed the item. However, more than one-third of the 
showerheads, almost half of the pipe wrap insulation and approximately 
one-quarter of the aerator items were installed by contractors. (Q#11) 

 
 
PSH-3.4 The following chart contains the complete list of factors 
presented to respondents, as well as the percentages of total respondents 
who, on an aided basis, identified a factor as their main reason for installing 
some or all of the items in the kit (Q#12): 

 
 

ESK-Residential-Push: 
Main Reason for Installing 

Product (in 2013) 
 

2013 

Main Reason 

(% of total who 
installed product: 

Cite 1 reason only) 

Main 
Reason 
(Compare 

2012) 

 
a. To conserve energy/Use energy wisely 

 
17 

 
45 

 
b. To save money on my heating bill 

 
26 

 
35 

 
c. The items were free 

 
22 

 
14 

 
d. Contractor offered to do it 

 
15 

 
0 

 
e. To conserve energy AND to save money 
on my heating bill (Cited a & b--unaided) 

 
20 

 
Other = 6 
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PSH-3.5 Specifically with respect to the Energy-efficient Showerhead, 
several questions were asked to respondents who decided to install this 
item in their home. (Q#11) 

The following findings are noted: 

• Some 8% of respondents who installed the showerhead item indicated
all of the showering done in their home now is done under the new
showerhead. Approximately 35% indicated most (more than three
quarters) is done under the new showerhead; and 49% indicated
about half is done under the new showerhead.

• Some 42% of respondents whose showerhead item is still installed
indicated that had they received a second showerhead, they would
have installed it. A further 28% indicated maybe.

• Of the respondents who indicated they would or may install a second
showerhead had they received one, some 96% estimated that all
[78%] or most [18%] of the showering in their home would be done
under the two showerheads combined.

ESK—Residential Push 
Showerhead Product installed 

in 2013 

A. 
Respondents: 
# Verified—

Installed 

B. Respondents: 
# Verified—Still 

Installed 

C. Respondents: 
% Verified—Still 

Installed 

Energy-efficient Showerhead 118 117 99% 

Of all the showering done in your 
home, how much is done under the 

  New Showerhead? 

(# & % of total still installed—Col B) 

All (100%) = 9 

Most (75%+) = 41 

Half (50%) =58 

1/3 (30% or less = 9 

Don’t know = 0 

All (100%) =8% 

Most (75%+) = 35% 

Half (50%) = 49% 

1/3(30% or less= 8% 

Don’t know = 0% 
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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. 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 
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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
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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, 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. 
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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 energy-
efficient products 

Measurement of ESK—Residential-Install End-Users’ Knowledge Level re Energy-
Efficient 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 high-
efficiency 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 higher-
efficiency 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%)
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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. 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 
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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

Beslin Communication Group Inc. Page 2 
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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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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 energy-
efficient 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 high-
efficiency model. (Q#5) 

• Some 70% of total respondents verified their furnace is a high-
efficiency 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.

Beslin Communication Group Inc. Page 7 
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1.0 Executive Summary  
Union Gas Ltd. (UGL) contracted with SeeLine Group Ltd. (SLG) to provide onsite verification and 

documentation of results for the Low Income Free Showerhead Installation Initiative.  

A total of 13 low Income social and assisted housing multi-family buildings (facilities) were visited and 65 

suites were visited onsite to verify the installation of low-flow showerheads, bathroom faucet aerators, 

and kitchen faucet aerators. The verification effort took place from January to February 2014. 

A random sample of facilities was provided to SLG by an independent third party. SLG agents contacted 

each facility contact person and arranged an inspection time and date. Suites within the sample of 

facilities were selected at random for verification. The randomly selected suites were inspected for the 

installation of showerheads and faucet aerators. The data were captured on a summary sheet, which 

was signed by the inspector as well as the facility supervisor. Photographs of the installed measures 

were also taken as further proof of installation. Data capture sheets and photographs can be found in 

the accompanying appendices. 

Key results included:  

• There were 35 (53.8%) showerheads observed installed and 30 (46.2%) were not.  

• There were 16 (24.6%) bathroom aerators observed installed and 49 (75.4%) were not.  

• There were 16 (24.6%) kitchen faucet aerators observed installed and 49 (75.4%) were not. 

  

2.0 Background & Objective 
The Low Income Free Showerhead Installation Initiative is designed to reduce natural gas usage 

associated with hot water consumption. The program provides a choice of a suite of measures at no cost 

to participants including: 1.25gpm showerhead, 1.5gpm kitchen aerator, and a 1.0gpm bathroom 

aerator for applicable Low Income social and assisted housing multi-family facilities.  

The Low Income social and assisted housing multi-family segment is defined as dwellings with more than 

3 floors and more than 5 suites owned and operated by non-profit Low Income housing providers. The 

verification work occurred in one phase in January and February 2014. 

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. 

Through this verification effort, 65 suites were verified at 13 facilities.  

UGL also required that SLG quantify the percentage use of installed showerheads for suites that had 

more than one shower. If a second shower was encountered in a suite, a brief survey questionnaire 
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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 65 suites, across at least 13 

facilities. Through this initiative, 13 facilities were visited and 65 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 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 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. 

In total, 13 facilities were visited and 65 suites were verified. Phone calls were placed throughout the 

months of January and February to arrange meeting times. The verification visits occurred throughout 

the month of February 2014. All the onsite verification meetings had been concluded by March 2014.  
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4.0 Results  

4.1 Showerheads  
  

 

Quantitative Findings 

A total of 65 bathroom showerheads were inspected.  35 (53.8%) of the installed measures were 

positively identified as Free Showerhead Installation Initiative showerheads, while 30 (46.2%) were not. 

Photographs of all the showerheads that were inspected have been provided in the Appendix F. 

Qualitative findings 

After speaking with facility supervisors and tenants it is clear that the fate of the showerheads is not 

altogether uniform. Three main outcomes were identified: not installed, installed, and un-installed 

(removed).  

 

4.2 Bathroom Faucet Aerators 
  

 

Quantitative Findings 

A total of 65 bathroom faucet aerators were inspected. 16 (24.6%) of the installed measures were 

positively identified as Free Showerhead Installation Initiative bathroom faucet aerators, while 49 

(75.4%) were not. Photographs of all the bathroom faucet aerators that were inspected can be found in 

Appendix F. 

Qualitative findings 

The percentage of bathroom faucet installations was lower than that of the showerhead installations, 

and it was the same as that of the kitchen aerators.  

 

 

# %

Yes 35 53.8%

No 30 46.2%

Total (N) 65 100.0%

Result
Showerheads

# %

Yes 16 24.6%

No 49 75.4%

Total (N) 65 100.0%

Bathroom Aerators
Result
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4.3 Kitchen Faucet Aerators 

Quantitative Findings 

A total of 65 kitchen faucet aerators were inspected.  16 (24.6%) of the installed measures were 

positively identified as Free Showerhead Installation Initiative kitchen faucet aerators, while 49 (75.4%) 

were not. Photographs of all the kitchen faucet aerators that were inspected have been provided in 

Appendix F. 

Qualitative Findings 

The percentage of observed installations of kitchen faucet aerators was the same as the bathroom 

faucet aerators. The percentage of kitchen faucet installations was lower than that of the showerhead 

installations. 

4.4 Second Bathrooms 
No suites had a second bathroom in any of the 65 suites that were inspected. The survey was not 

implemented during this verification effort.  

5.0 Conclusion 
A total of 65 suites were verified at 13 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: 53.8% installations observed (35/65)

• Bathroom Sink Faucet Aerators: 24.6% installations observed (16/65)

• Kitchen Sink Faucet Aerators: 24.6% installations observed (16/65)

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 lower. 

# %

Yes 16 24.6%

No 49 75.4%

Total (N) 65 100.0%

Result
Kitchen Aerators
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6.0 APPENDICES - 

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 

Appendix F – Photographs of Installed Measures 
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Appendix A – List of Buildings  
 

 

 

 

 

  

# TOWN ADDRESS

1

2

3

4

5

6

7

8

9

10

11

12

13
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Appendix B – Sample Sign-Off Sheet 
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Appendix C – Second Bathroom Survey 
Page 1 - Front 
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Page 2 – Back
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Appendix D – Sign-Off Sheets (Field Data) 
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Appendix E – Field Data  

  

Unit

Kitchen 

Aerator

(Y/N)

Kitchen 

Aerator 

Picture

Shower

(Y/N)

Shower 

Picture

Bathroom 

Aerator

(Y/N)

Bathroom 

Aerator 

Picture

 N 186 N 185 N 135-B

N 187-B Y 186-B Y 187

N 189 N 188 N 188-B

N 191 Y 189-B Y 190

N 192-B Y 191-B N 192

N 209 N 208 N 208-B

Y 210-B N 209-B N 210

N 212 N 211 N 211-B

N 213-B N 212-B N 213

N 213 N 214 N 214-B

 N 202 Y 201 Y 201-B

Y 203-B Y 202-B Y 203

N 205 Y 204 Y 204-B

N 206-B N 205-B N 206

N 208 Y 207 N 207-B

 Y 87 Y 86(1) N 86-B

Y 88-B N 87-B N 88

N 90 Y 89 N 89-B

N 92 N 90-B N 91

N 93 N 92 N 92-B

N 176 Y 175-B Y 175C

N 177 N 176-B Y 176C

N 178 Y 177-B Y 177C

N 179 Y 178-B N 178C

N 180 Y 179-B Y 179C

Y 194 N 193 N 193-B

Y 195-B Y 194-B N 195

N 197 Y 196 Y 196-B

N 198-B Y 197-B N 198

N 200-B Y 199 N 200

 Y 58 N 56 N 57

Y 55 Y 53 Y 54

Y 52 Y 50 Y 51

Y 49 Y 47 Y 48

Y 46 N 44 N 45

 N 156-B Y 155-B N 156

N 158 Y 157 N 157-B

N 159-B Y 158-B N 159

N 161 Y 160 N 160-B

N 163 Y 162 N 162-B

 N 164 Y 163 Y 163-B

Y 165-B N 164-B Y 165

Y 167 N 166 Y 166-B

Y 168-B N 167-B N 168

Y 170 N 169 N 169-B

 N 78 N 77 N 77-B

N 80 N 78-B N 79

N 82 N 80-B N 81

N 84 Y 83 N 83-B

N 86 N 85 N 85-B

 N 180C N 180 N 180-B

N 181C N 181 N 181-B

N 182C N 182 N 182-B

N 183C N 183 N 183-B

N 184C Y 184 N 184-B

 N 171 Y 170 N 170-B

Y 171C Y 171 N 171-B

N 172C N 172 N 172-B

N 173C Y 173 N 173-B

N 175 N 175 N 174-B

 N 70 Y 69 N 69-B

N 72-B Y 71 N 72

N 74 N 73 N 73-B

N 75-B Y 74-B N 75

N 77 Y 76 N 76-B

Building Address
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Appendix F – Photographs of Installed Measures 

MK-44 

MK-45 

MK-46 
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MK-47 
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MK-49 
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MK-50 

MK-51 

MK-52 
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MK-53 
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MK-55 
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1.0 Executive Summary 
Union Gas Ltd. (UGL) contracted with SeeLine Group Ltd. (SLG) to provide onsite verification and 

documentation of results for the Commercial Hot Water Conservation (HWC) Initiative (Multi-Family). 

A total of 10 multi-family buildings (facilities) were visited and 50 ensuite units were visited onsite to 

verify the installation of low-flow showerheads, bathroom faucet aerators, and kitchen faucet aerators. 

A random sample of facilities was provided to SLG by an independent third party. SLG agents contacted 

each facility and arranged an inspection time and date with the facility supervisor. Suites within the 

sample of facilities were selected at random for verification. The randomly selected suites were 

inspected for the installation of showerheads and faucet aerators. The data were captured on a 

summary sheet, which was signed by the inspector as well as the facility supervisor. Photos of the 

installed measures were also taken as further proof of installation. Data capture sheets and photos can 

be found in the accompanying appendices. 

Key results included: 

• There were 44 (88.0%) showerheads observed installed and 6 (12.0 %) were not.

• There were 17 (34.0%) bathroom aerators observed installed and 33 (66.0%) were not.

• There were 27 (54.0%) kitchen faucet aerators observed installed and 23 (46.0%) were not.

2.0 Background & Objective 
The HWC Initiative (Multi-Family) is designed to reduce natural gas usage associated with hot water 

consumption. The HWC Initiative (Multi-Family) provides a choice of a suite of measures at no cost to 

participants including: 1.25gpm showerhead, 1.5gpm kitchen aerator, and a 1.0gpm bathroom aerator 

for applicable multi-family suites. The multi-family segment is defined as dwellings with more than 3 

floors and more than 5 suites.  

SLG provided onsite verification and documentation of results for the measures distributed as part of 

the initiative. The verification work occurred from January to February 2014. All of the data had been 

collected by March 2014.  
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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 (Multi-Family) participants. At least 50 suites needed to be verified 

across 10 different facilities.   

Through this effort, 50 suites were verified at 10 facilities.  

UGL also required that SLG quantify the percentage use of installed showerheads for suites that had 

more than one shower. If a second bathroom was encountered in a unit, a brief survey questionnaire 

would be deployed to the participant to ascertain the percentage of showering in each unique 

bathroom. No second bathrooms were encountered during this verification effort. 

 

3.0 Methodology 
A random sample of participants was developed 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. 

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 unit selections.  The facility supervisor brought the agent to each 

randomly selected unit. 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 program 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 
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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, as well as Appendix D for copies of the 

completed sign-off sheets. 

A total of 10 facilities were visited and 50 suites were verified. Phone calls were placed in the last 2 

weeks of January 2014 to arrange meeting times. The verification visits occurred throughout the month 

of February. All the onsite verification meetings had been concluded by March 2014. 

4.0 Results  
 

4.1 Showerheads 

 

Quantitative Findings 

A total of 50 bathroom showerheads were inspected. 44 (88.0%) of the installed measures were 

positively identified as HWC showerheads, while 6 (12.0%) were not. Photographs of all the 

showerheads that were inspected have been provided in Appendix F. 

Qualitative findings 

After speaking with property owners, facility supervisors, and tenants it is clear that the fate of the 

showerheads is not altogether uniform. Three main outcomes were identified: not installed, installed, 

and un-installed (removed).  

 

4.2 Bathroom Faucet Aerators 

 

# %

Yes 44 88.0%

No 6 12.0%

Total (N) 50 100.0%

Result
Showerheads

# %

Yes 17 34.0%

No 33 66.0%

Total (N) 50 100.0%

Bathroom Aerators
Result
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Quantitative Findings 

A total of 50 bathroom faucet aerators were inspected. 17 (34.0%) of the installed measures were 

positively identified as HWC bathroom faucet aerators, while 33 (66.0%) were not. Photographs of all 

the bathroom faucet aerators that were inspected can be found in Appendix F. 

Qualitative findings 

The percentage of bathroom faucet installations was lower than that of the showerhead installations, 

and also lower than that of the kitchen aerators. A number of possible reasons were identified in the 

field. One is that bathroom faucet fixtures were quite variable. Not all of the faucet fixtures were 

compatible with the HWC faucet aerator measure. Another reason was the reported increased ‘splash-

back’ that could occur. This is a potential issue where relatively strong water pressure creates a strong 

flow into a shallow basin.  Compatibility with the fixtures and perceived performance issues may help to 

explain the low percentage of observed installations.  

4.3 Kitchen Faucet Aerators 

Quantitative Findings 

A total of 50 kitchen faucet aerators were inspected. 27 (54.0%) of the installed measures were 

positively identified as HWC kitchen faucet aerators, while 23 (46.0%) were not. Photographs of all the 

kitchen faucet aerators that were inspected have been provided in Appendix F. 

Qualitative Findings 

The percentage of observed installations of kitchen faucet aerators was quite high. Kitchen faucets were 

generally more uniform and there appears to be fewer issues regarding installation and perceived 

performance. There were some participants who indicated that they had challenges with affixing the 

measure to the faucet, and some who indicated splash-back occurred (especially with smaller kitchen 

sinks), however not to the same degree as with bathroom faucets.  

4.4 Second Bathrooms 
In the field, SLG agents did not encounter any suites with more than one shower. The second bathroom 

survey was not deployed. 

# %

Yes 27 54.0%

No 23 46.0%

Total (N) 50 100.0%

Result
Kitchen Aerators
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4.5 Second Bathroom Survey 
A survey was developed to ascertain the relative use of the second bathroom.  SLG agents did not 

deploy the survey.  

 

5.0 Conclusion 
A total of 50 suites were verified at 10 facilities. The verification effort focused on observing 

showerhead aerators, bathroom faucet aerators, and kitchen faucet aerators installed in multi-family 

buildings. 

The key findings of the verification effort were: 

• Showerheads: 88.0% installations observed (44/50) 

• Bathroom Sink Faucet Aerators: 34.0% installations observed (17/50) 

• Kitchen Sink Faucet Aerators: 54.0% installations observed (27/50) 

Overall, it is clear that HWC 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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6.0 APPENDICES – 
  

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 

 

Appendix F – Photos of Installed Measures  
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Appendix A – List of Buildings 

# TOWN ADDRESS
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Appendix B – Sample Sign-Off Sheet 

308



Union Gas Ltd. | 2013 Hot Water Conservation (HWC) Multi-Family Verification Results Appendices 
10 

Appendix C – Second Bathroom Survey 
Page 1 - Front 
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Page 2 – Back 
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Appendix D – Sign-Off Sheets (Field Data) 
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Appendix E – Field Data 

Unit

Kitchen 

Aerator

(Y/N)

Kitchen 

Aerator 

Picture

Shower

(Y/N)

Shower 

Picture

Bathroom 

Aerator

(Y/N)

Bathroom 

Aerator 

Picture

N 17 Y 15 N 16

N 20 Y 18 N 19

N 23 Y 21 N 22

N 26 Y 24 N 25

N 29 Y 27 N 28

Y 116 Y 117 N 117-B

Y 119-B Y 118-B N 119

Y 121 Y 120 N 120-B

Y 123 Y 122 N 122-B

Y 125 Y 124 N 124-B

Y 94 Y 93 N 93-B

N 95-B Y 94-B N 95

N 97 Y 96 N 96-B

Y 98-B Y 97-B N 98

N 100 Y 99 N 99-B

Y 126 Y 125 N 125-B

Y 128 Y 127 N 127-B

N 120 Y 124 Y 129-B

Y 132 Y 131 N 131-B

N 134 Y 133 N 133-B

Y 101 Y 100 Y 100-B

N 102-B Y 101-B Y 102

N 104 Y 103 N 103-B

N 106 Y 104-B Y 105

N 108 Y 107 Y 107-B

Y 141 Y 140 Y 140-B

Y 142-B Y 141-B N 142

Y 149 Y 143 N 143-B

Y 145-B N 144-B Y 145

N 147 Y 146 N 146-B

Y 110 Y 109 Y 109-B

N 111-B N 110-B N 111

Y 113 Y 112 Y 112-B

Y 115 Y 114 Y 114-B

N 116-B Y 115-B Y 116

Y 148-B Y 147-B N 148

Y 150 Y 149 N 149-B

Y 152 Y 150-B Y 151

Y 153-B Y 152-B Y 153

Y 155 Y 154 Y 154-B

N 32 Y 30 Y 31

Y 35 Y 33 Y 34

Y 38 Y 36 Y 37

Y 41 Y 39 N 40

Y 44 Y 42 N 43

N 5 N 3 N 4

N 8 N 6 N 7

N 11 Y 9 N 10

N 2 N 0 N 1

N 14 N 12 N 13

Building Address
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Appendix F – Photos of Installed Measures 
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Executive Summary 
Union Gas delivers Demand Side Management (DSM) services to their low income market 
customers through a Custom Rebate program where incentives are based on claimed savings.  
Incentives are based on incremental cost relative to industry standard baselines for new 
construction and replacement, and on total project cost for retrofit projects.  Energy savings are 
calculated by customers, Union Gas personnel, and business partners. 
Union Gas has retained Michaels Energy to verify the reported savings, project costs, and 
effective useful lives on a representative sample of projects through the use of a customer or 
business partner interview, a desk review of the project documentation and savings 
calculations, and on-site verification.  This is the final report of verification results for the Union 
Gas Low Income program in Ontario for projects completed in 2013. 
A summary of the reported savings for the projects selected for review is shown in the table 
below. 

As indicated above, a total of eleven projects were reviewed for the low income program.  The 
projects were reviewed for both technical accuracy and consistency with operational 
characteristics, as determined from the project documentation, customer interviews, and onsite 
inspection.  Based on the information collected, the calculations for each project were revised 
as shown in the tables below.   

Natural Gas EUL Lifetime NG Electrical Water Cost
(m3) (Yrs) (m3) (kWh) (L) ($)

COM-0014 High Efficiency Building 30,199  20.0  573,781  -  - 240,000$   
COM-0013 High Efficiency Building 34,267  17.0  553,412  -  - 240,000$   
COM-0271 Temperature Controls 23,117  15.0  329,417  -  - 68,100$  
COM-0218 Windows and doors 17,748  20.0  250,829  -  - 350,641$   
COM-0239 Windows 9,375  20.0  178,125  -  - 386,303$   
COM-0172 Windows 7,690  20.0  146,110  -  - 19,500$  
COM-0130 ERV 7,239  15.0  103,156  -  - 9,720$   
COM-0240 Pipe Insulation 5,403  20.0  102,657  -  - 48,000$  
COM-0128 Windows 4,604  20.0  87,476  -  - 91,955$  
COM-0016 Pipe Insulation 2,541  20.0  48,279  -  - 121,050$   
COM-0263 Windows 654  20.0  12,426  -  - 33,869$  

TechnologyProject
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No projects claimed any electric savings; however, eight projects were verified to have electric 
savings associated.  Similarly, no projects claimed any water savings; however, two projects 
were verified to have associated water savings. 

Similar to the annual savings values, the effective useful lives claimed, and the resulting lifetime 
natural gas savings, were reviewed.  It should be noted that the lifetime natural gas savings 
values reflect both the adjustments to the annual natural gas savings presented earlier as well 
as any changes to the EUL.  As shown in the table below, overall, effective useful lives (EUL) of 
the installed equipment were found to be reasonable and appropriate. However, adjustments 
were made to the effective useful lives of three projects.  All three projects were adjusted due 
to the original analysis not correctly weighting the EUL for the project based on the EUL of the 
different equipment installed.   

Ex Ante Verified RR
COM-0014 High Efficiency Building 30,199  20,757  68.7%
COM-0013 High Efficiency Building 34,267  28,720  83.8%
COM-0271 Temperature Controls 23,117  40,855  176.7%
COM-0218 Windows and doors 17,748  17,935  101.1%
COM-0239 Windows 9,375 5,995 63.9%
COM-0172 Windows 7,690 5,998 78.0%
COM-0130 ERV 7,239 9,665 133.5%
COM-0240 Pipe Insulation 5,403 12,739  235.8%
COM-0128 Windows 4,604 4,614 100.2%
COM-0016 Pipe Insulation 2,541 1,464 57.6%
COM-0263 Windows 654  161  24.6%

Natural Gas (m3)
Technology

Ex Ante Verified RR Ex Ante Verified RR
COM-0014 High Efficiency Building -  28,970  N/A -  219,000  N/A
COM-0013 High Efficiency Building -  80,860  N/A -  365,000  N/A
COM-0271 Temperature Controls -  -  N/A -  -  N/A
COM-0218 Windows and doors -  423  N/A -  -  N/A
COM-0239 Windows -  316  N/A -  -  N/A
COM-0172 Windows -  -  N/A -  -  N/A
COM-0130 ERV -  34,718  N/A -  -  N/A
COM-0240 Pipe Insulation -  (72,360)  N/A -  -  N/A
COM-0128 Windows -  227  N/A -  -  N/A
COM-0016 Pipe Insulation -  385  N/A -  -  N/A
COM-0263 Windows -  1  N/A -  -  N/A

Electrical (kWh) Water (L)
Technology
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EFFECTIVE USEFUL LIFE AND LIFETIME SAVINGS ADJUSTMENTS 

After conducting a review of the 2013 projects, the following observations and 
recommendations were made.   
• Continue Improving the Documentation Levels.  In general, documentation levels

have improved from past years, but still were found to be insufficient.  For some
projects the scope was not clearly defined.  For others, equipment specifications or
other critical information was missing.

• Revise templates to preserve all inputs and assumptions.  The window
replacement template used to determine the ex ante savings was complex and iterative
in nature.  The template required the user to overwrite inputs for much of the analysis,
which increased the uncertainty level.  Whenever possible, input parameters should be
preserved within an analysis.

• Continue Improving the Secondary Benefits Claims.  None of the reviewed
projects claimed any electric or water savings or penalties.  However, the verification
determined that of the eleven projects reviewed, nine were expected to have electric
impacts and two were expected to have water impacts.

Ex Ante Verified Ex Ante Verified RR
COM-0014 High Efficiency Building 20.0  18.1  573,781  356,031  62.0%
COM-0013 High Efficiency Building 17.0  16.8  553,412  457,139  82.6%
COM-0271 Temperature Controls 15.0  15.0  329,417  582,190  176.7%
COM-0218 Windows and doors 20.0  15.0  250,829  255,822  102.0%
COM-0239 Windows 20.0  20.0  178,125  113,900  63.9%
COM-0172 Windows 20.0  20.0  146,110  113,958  78.0%
COM-0130 ERV 15.0  15.0  103,156  137,732  133.5%
COM-0240 Pipe Insulation 20.0  20.0  102,657  242,047  235.8%
COM-0128 Windows 20.0  20.0  87,476  87,662  100.2%
COM-0016 Pipe Insulation 20.0  20.0  48,279  27,819  57.6%
COM-0263 Windows 20.0  20.0  12,426  3,052 24.6%

EUL
Technology

Lifetime NG (m3)

376376



 
 

 Union Gas 2013 Low Income Project Verification  Page | 4  

Introduction 
Union Gas delivers Demand Side Management (DSM) to their Ontario 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: 

1) Meet Ontario Energy Board guidelines from the Generic Hearing Decision re: third 
party or internal audit for custom projects. “A special assessment program must be 
implemented for custom projects. …..The assessment will focus on verifying the 
equipment installations and estimates of savings and equipment cost. 
2) To provide an independent objective opinion on the reasonableness of the energy 
savings, effective useful lives, and equipment costs claimed by the custom projects 
through a review of a statistically representative sample of projects. 
3) To provide information back to program staff to improve the effectiveness of the 
custom rebate program. 

This is the final report for the review effort. 
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Verification Methodology 
Sample Overview 
A total of eleven projects were reviewed for the low income program. The projects were 
reviewed for both technical accuracy and consistency with operational characteristics, as 
determined from the project documentation, customer interviews, and onsite inspection.   
Ten of the eleven projects were verified through on-site inspections, which were completed in 
February, 2014. Only one project was verified with a phone interview instead of an on-site 
inspection.  Upon review, project COM-0263 was a window project with low uncertainty and low 
savings levels.  For this project, the customer representative and the facility engineer were 
interviewed.  Additionally, the site was “virtually inspected” through a review of online images 
of the facility, as well as satellite imagery to verify window sizes and orientations. 
A summary of the reported savings for the projects selected for technical review are tabulated 
in Table 1. 

TABLE 1:  REPORTED SAVINGS AND COSTS FOR PROJECTS REVIEWED 

 
It should be noted that none of the projects reviewed had electric or gas savings claimed. 

Verification Process 
The verification process has up to two stages of review.  The first stage is the technical review.  
The calculations and documentation of all 11 projects were reviewed in depth.  The calculations 
were compared against information provided in the application and equipment data, as well as 
all other information available for consistency, calculation accuracy, and reasonableness of 
assumptions.  If no calculations ARE provided, the savings were recalculated using any and all 
information available.  
Based on the recommendations of the Independent Auditor of the 2010 DSM verification, site 
visits were included in the verification process.  An on-site inspection and customer interview 
was performed for any project that it was deemed necessary in order to adequately verify the 
installation of equipment or to characterize the operation of the installed equipment to 

Natural Gas EUL Lifetime NG Electrical Water Cost
(m3) (Yrs) (m3) (kWh) (L) ($)

COM-0014 High Efficiency Building 30,199          20.0       573,781          -              -             240,000$        
COM-0013 High Efficiency Building 34,267          17.0       553,412          -              -             240,000$        
COM-0271 Temperature Controls 23,117          15.0       329,417          -              -             68,100$         
COM-0218 Windows and doors 17,748          20.0       250,829          -              -             350,641$        
COM-0239 Windows 9,375            20.0       178,125          -              -             386,303$        
COM-0172 Windows 7,690            20.0       146,110          -              -             19,500$         
COM-0130 ERV 7,239            15.0       103,156          -              -             9,720$           
COM-0240 Pipe Insulation 5,403            20.0       102,657          -              -             48,000$         
COM-0128 Windows 4,604            20.0       87,476            -              -             91,955$         
COM-0016 Pipe Insulation 2,541            20.0       48,279            -              -             121,050$        
COM-0263 Windows 654               20.0       12,426            -              -             33,869$         

TechnologyProject
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determine the savings. 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. 
For projects where an on-site inspection would provide minimal additional confidence or 
information for the verification process, a phone interview of the project customer and/or 
business partner is completed in lieu of an on-site inspection.  The customer and/or business 
partner is interviewed to verify information submitted on the application, as well as to 
determine the operating conditions of the equipment installed. 
For each project, a realization rate is calculated to show the impacts of any adjustments made 
to the savings during the technical reviews.  The project realization rate is calculated by dividing 
the adjusted savings by the original savings estimate.  A project with no adjustments has a 
realization rate of 100%. 

Verification Guidelines 
The following guidelines were used during the course of the verification process.   
• The original energy savings are determined based on the expected equipment operating 

conditions at the time of implementation.  The verification, however, is based on the 
actual equipment operation at the time of the verification, after project completion.  
Adjustments are made if the system or equipment was not operating at the time of 
verification, as described or portrayed in the original calculations.  If the operation at the 
time of the verification is not considered to be “typical” operation by the customer, the 
verified savings are based instead on the customer described “typical” operation.  

• The verification includes assessment of savings claimed, as well as savings not claimed.  
Therefore, measures were examined in depth to verify the existence or non-existence of 
electrical or water savings, regardless if they were claimed in the original analysis.     

• 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. 

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 
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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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Project Verification Results 
Natural Gas, Electric and Water Savings 
As indicated above, a total of eleven projects were reviewed for the low income program.  The 
projects were reviewed for both technical accuracy and consistency with operational 
characteristics, as determined from the project documentation, customer interviews, and onsite 
inspection.  Based on the information collected, the calculations for each project were revised.   
As shown in Table 2 and Table 3 below, individual projects had gas savings realization rates 
ranging from 24.6% to 235.8% for annual savings.  No projects claimed any electric savings; 
however, eight projects were verified to have electric savings associated.  Similarly, no projects 
claimed any water savings; however, two projects were verified to have associated water 
savings. 

TABLE 2:  NATURAL GAS PROJECT REALIZATION RATES 

TABLE 3:  ELECTRIC AND WATER PROJECT REALIZATION RATES 

Ex Ante Verified RR
COM-0014 High Efficiency Building 30,199  20,757  68.7%
COM-0013 High Efficiency Building 34,267  28,720  83.8%
COM-0271 Temperature Controls 23,117  40,855  176.7%
COM-0218 Windows and doors 17,748  17,935  101.1%
COM-0239 Windows 9,375 5,995 63.9%
COM-0172 Windows 7,690 5,998 78.0%
COM-0130 ERV 7,239 9,665 133.5%
COM-0240 Pipe Insulation 5,403 12,739  235.8%
COM-0128 Windows 4,604 4,614 100.2%
COM-0016 Pipe Insulation 2,541 1,464 57.6%
COM-0263 Windows 654  161  24.6%

Natural Gas (m3)
Technology

Ex Ante Verified RR Ex Ante Verified RR
COM-0014 High Efficiency Building -  28,970  N/A -  219,000  N/A
COM-0013 High Efficiency Building -  80,860  N/A -  365,000  N/A
COM-0271 Temperature Controls -  -  N/A -  -  N/A
COM-0218 Windows and doors -  423  N/A -  -  N/A
COM-0239 Windows -  316  N/A -  -  N/A
COM-0172 Windows -  -  N/A -  -  N/A
COM-0130 ERV -  34,718  N/A -  -  N/A
COM-0240 Pipe Insulation -  (72,360)  N/A -  -  N/A
COM-0128 Windows -  227  N/A -  -  N/A
COM-0016 Pipe Insulation -  385  N/A -  -  N/A
COM-0263 Windows -  1  N/A -  -  N/A

Electrical (kWh) Water (L)
Technology
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Effective Useful Life and Lifetime Savings Assessment 
Similar to the annual savings values, the effective useful lives claimed and the resulting lifetime 
natural gas savings were reviewed.  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. The original and verified EUL for each project, as well as 
the resulting lifetime natural gas savings is given in Table 4 below.  It should be noted that the 
lifetime natural gas savings values reflect both the adjustments to the annual natural gas 
savings presented earlier, as well as any changes to the EUL.   

TABLE 4: EFFECTIVE USEFUL LIFE AND LIFETIME SAVINGS ADJUSTMENTS 

 

As shown in Table 4 above, overall, effective useful lives (EUL) of the installed equipment were 
found to be reasonable and appropriate. However, adjustments were made to the effective 
useful lives of three projects. 
Two of the projects (COM-0014 and COM-0013) were high efficiency building projects that 
included the installation of a water loop heat pump system instead of a conventional boiler 
system, as well as the installation of wall and roof insulation levels greater than required by 
code and low flow plumbing fixtures.  These projects involved similar buildings constructed in 
similar locations for the same customer; however, the EUL for these projects was assumed to 
be different.  The EUL for project COM-0014 was assumed to be 20 years, while the EUL for 
project COM-0013 was only assumed to be 17 years.  To determine the useful life of these 
projects, the EUL for each component was weighted by the verified savings level associated 
with each portion.  The insulation and HVAC components were assumed to have an EUL of 20 
years; however, the low flow plumbing fixtures were given lower EULs, at 10 years.  The 
resulting EUL for project COM-0014 was 18.1 years, and the EUL for project COM-0013 was 
16.8 years.  It should be noted that these values are not the same due to the breakdown of 
savings between the shell, HVAC, and plumbing fixtures being different for each project, 
resulting in a different weighted average EUL. 
The remaining project (COM-0218) was a window project that included the installation of 
weatherstripping.  The effective useful life claimed for this project was 20 years.  This value is 

Ex Ante Verified Ex Ante Verified RR
COM-0014 High Efficiency Building 20.0                18.1               573,781     356,031     62.0%
COM-0013 High Efficiency Building 17.0                16.8               553,412     457,139     82.6%
COM-0271 Temperature Controls 15.0                15.0               329,417     582,190     176.7%
COM-0218 Windows and doors 20.0                15.0               250,829     255,822     102.0%
COM-0239 Windows 20.0                20.0               178,125     113,900     63.9%
COM-0172 Windows 20.0                20.0               146,110     113,958     78.0%
COM-0130 ERV 15.0                15.0               103,156     137,732     133.5%
COM-0240 Pipe Insulation 20.0                20.0               102,657     242,047     235.8%
COM-0128 Windows 20.0                20.0               87,476       87,662       100.2%
COM-0016 Pipe Insulation 20.0                20.0               48,279       27,819       57.6%
COM-0263 Windows 20.0                20.0               12,426       3,052        24.6%

EUL
Technology

Lifetime NG (m3)
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reasonable and appropriate for window projects; however, the life of weatherstripping is 
expected to be significantly less, estimated to be 5 years.  To determine the useful life of this 
project, the EUL for each component was weighted by the verified savings level associated with 
each portion.  The resulting EUL for project COM-0218 was 15 years.  It should again be noted, 
although the EUL is nominally changed, the lifetime savings change is small.  It appears that 
the lifetime savings had been reduced to the equivalent of approximately 15 years, even though 
the project documentation listed the EUL as 20 years. 

Incremental Cost Assessment 
Similar to the annual savings values, the incremental cost associated with each project was 
reviewed.  The cost was verified using a combination of the customer interview as well as a 
literature review.  The original and verified incremental cost for each project is given in Table 5 
below.   

TABLE 5: INCREMENTAL COST ADJUSTMENTS 

As shown in Table 5 above, overall, the incremental costs were found to be reasonable.  A total 
of five projects were adjusted.  Project COM-0172 had the most significant adjustment.  The ex 
ante costs for this project were based on the incremental cost between the installation of high 
performance windows and standard windows.  However, the analysis was based on the 
difference between the installed high performance windows and the existing windows.  
Therefore, the verification set the incremental cost for this project equal to the total project 
cost.   
Projects COM-0014 and COM-0013 both had the incremental costs adjusted slightly.  The costs 
for these projects were based on the cost of the low flow plumbing fixtures and the HVAC 
system upgrades.  However, the project also included the installation of roof and wall insulation 
levels that exceeded code requirements.  The costs for these projects were increased by an 
estimated $0.35 per square foot of wall and roof area.  This was based on the incremental cost 
of insulation only for the walls and roofs, based on insulation costs as presented by American 
Building Technologies, LLC. 

Ex Ante Verified RR
COM-0014 High Efficiency Building 240,000$   258,200$   107.6%
COM-0013 High Efficiency Building 240,000$   254,000$   105.8%
COM-0271 Temperature Controls 68,100$  71,100$  104.4%
COM-0218 Windows and doors 350,641$   350,641$   100.0%
COM-0239 Windows 386,303$   386,303$   100.0%
COM-0172 Windows 19,500$  148,500$   761.5%
COM-0130 ERV 9,720$   9,720$   100.0%
COM-0240 Pipe Insulation 48,000$  48,000$  100.0%
COM-0128 Windows 91,955$  91,955$  100.0%
COM-0016 Pipe Insulation 121,050$   121,050$   100.0%
COM-0263 Windows 33,869$  7,951$   23.5%

Incremental Cost
Technology
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For project COM-0263, the total project cost for the customer across all buildings upgraded was 
found to be consistent with the supplied documentation.  However, the breakdown of costs 
between projects and locations was incorrect.  The original analysis split the cost evenly among 
the three locations (the one included in this project and two other completed in other projects).  
However, the number of windows for this location was less than the other sites.  The 
verification split the costs according to the window area installed at each site. 
Finally, project COM-0271 had the incremental cost increased as well.  The cost presented for 
this project was the cost paid to the vendor.  However, this did not include any internal costs 
for the labor for the on-site staff.  Based on an estimate of 100 hours, at $30 per hour, the 
costs were increased by $3,000. 

Observations on Specific Projects and Technologies 
In order to better understand the trends within the program, the projects were divided and 
technology-specific realization rates were developed.  It should be noted that these technology-
specific realization rates represent only the projects selected for the sample, and cannot be 
readily extrapolated out to the program population.  Table 6 includes the reported savings and 
the technology realization rate for each technology group for all 11 projects reviewed.  Specific 
adjustments by technology are described below. 

TABLE 6:  SAVINGS BY TECHNOLOGY GROUP 

 

Efficient Building 
Two projects reviewed were projects involving the construction of an efficient building.  Both of 
these projects involved the installation of a water loop heat pump system instead of a 
conventional boiler system, as well as the installation of wall and roof insulation levels greater 
than required by code and low flow plumbing fixtures.  These two projects were also the two 
largest projects in the sample.   
Both of these projects had significant downwards adjustments, averaging an approximate 25%.  
However, the exact cause of the downwards adjustment could not be determined because the 
building simulations used to determine the ex ante savings were not able to be utilized for the 
verification.  Based on a review of the model output files supplied, it was clear that the models 
were very rigorous and appeared to be of generally high quality.  However, the projected billed 
gas consumption from the models was inconsistent with the actual gas usage data supplied by 
Union Gas.  The project gas usage of the models was more than 50% greater than the actual 
usage, with the projected hot water usage being nearly three times the actual usage, based on 

Technology Group

Technical 
Reviews 

Completed

Ex Ante 
Natural Gas 

Savings

Ex Post 
Natural Gas 

Savings
Realization 

Rate

Efficient Building 2 64,466           49,477       77%
HVAC 2 30,356           50,521       166%
Windows 5 40,071           34,702       87%
Pipe Insulation 2 7,944             14,203       179%
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the bills.  Additionally, based on the on-site, the low-flow showerheads were installed as 
expected; however, the bathroom faucet aerators installed were standard flow aerators.   
The verification completed a calibrated building simulation in eQuest.  Equipment efficiencies 
and outdoor air ventilation levels were taken from the building as-built drawings, supplied by 
the customer.   

HVAC 
Two projects reviewed were HVAC projects.  Both of these projects had significant upwards 
adjustments; however, no clear conclusions could be made due to unique circumstances 
associated with each project. 
Project COM-0271 was the installation of an HVAC controller to limit the heat supplied to 
residential spaces.  For this project, the savings were nearly twice the level anticipated in the 
original analysis, due to site-specific circumstances.  Through the installation of the controller, 
the customer determined that the heating control valves for much of the building were 
improperly wired, resulting in very poor temperature controls with spaces calling for heat when 
none was required.   
Based on this, it is likely that much of the savings realized on the bill are actually due to the re-
wiring of the heating valves rather than the installed controller; however, because the re-wiring 
was due to the installation of the controller and included as part of the project, all of the 
savings realized were attributed to the project.   
Project COM-0130 consisted of the installation of a VFD to reduce the outdoor air brought in by 
a make-up air unit.  Again, the calculations for this project appeared to be reasonable.  
However, this customer was very active in monitoring the performance of the HVAC system and 
aggressive in the level of reduction in ventilation.  Because of this, the ventilation level 
observed while on-site was lower than assumed in the ex ante analysis, resulting in the verified 
savings being increased.     

Windows 
Five projects reviewed were window projects.  These projects were adjusted both up and down, 
but overall were found to have project realization rates near 100%.  The causes for adjustment 
on each project varied, but in general tended to be due to changes to assumed window 
specifications.  All project areas and orientations were found to be reasonable.   
There was some uncertainty associated with the window projects.  The template utilized by 
Union Gas requires the inputs for much of the analysis to be overwritten, and the original inputs 
were not recorded or tracked.  The verification effort was able to recreate, or nearly recreate, 
the saving predicted for each project, through trial and error.  However, it could not be verified 
with certainty that the inputs used were the same as in the original analysis. 
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Pipe Insulation 
The lasts two projects reviewed were pipe insulation projects.  Both of these projects had 
significant adjustments; however, the adjustments were in opposite directions.  No clear 
conclusions could be made due to unique circumstances associated with each project. 
Project COM-0240 had the savings levels dramatically increased.  The scope of work completed 
was found to be consistent with the project information supplied; however, the heating in the 
tenant spaces was met with electric resistance heaters.  The original analysis did not claim any 
gas savings for the winter months based on the assumption that the savings for the water 
heating system would be offset by additional usage by the gas space heating system.  Because 
the space heating system was electric, this offset did not occur.  It should be noted that the 
additional heat load will result in a significant additional electric usage for the facility.   
For project COM-0016, the calculation was found to be reasonable, but not consistent with the 
work completed.  Specifically, the customer representative was able to provide piping diagrams.  
Based on these diagrams, the installed piping was smaller than the claimed pipe size.  Although 
the cause of the discrepancy could not be determined, it is possible that the claimed size may 
have incorrectly interpreted measured diameters rather than pipe nominal diameters, which 
would overestimate pipe size.       
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Observations and Recommendations 
After conducting a review of the 2013 projects, the following observations and 
recommendations were made.   
Continue Improving the Documentation Levels.  There were continued improvements in 
the types of documents included in each of the project files evaluated. Several key 
improvements retained from last year included the use of the Energy Savings Calculation 
spreadsheet and the Equipment Installation Checklist. However, in general, the documentation 
level can and should still be improved.  Specifically, for many projects the installed equipment 
could not be clearly identified from the supplied project files.  Some examples of this lack of 
documentation include the new building projects.  No clear description of the efficiency 
measures completed was included in the project file.  To identify the efficiency improvements, 
the verification effort involved reviewing thousands of pages of building simulation output files, 
as well as as-built blueprints supplied by the customer.  It is important to note that this level of 
effort would also be required by the program in order to complete a substantial internal review.  
Many of the window projects did not include drawings or specifications for the installed 
windows.  This information should be included for all projects.  Including important pieces of 
documentation, such as those mentioned previously, will allow for not only more accurate 
verification, but easier and more accurate internal reviews by program staff. 
Revise templates to preserve all inputs and assumptions.  The window template used to 
determine the ex ante savings was complex and iterative in nature.  Heat loads were calculated 
for conduction and for infiltration in each direction.  The analysis itself appeared reasonable and 
appropriate; however, the template required an iterative approach where the inputs for each 
portion of the analysis were overwritten to calculate the next parameter.  The inputs were not 
tracked or recorded, which increased the uncertainty level, especially since many of the values 
were manually typed in and could include rounding of values or typographical errors.  
Whenever possible, input parameters should be preserved within an analysis and linked to 
maintain analysis accuracy and continuity.   
Continue Improving the Secondary Benefits Claims.  None of the reviewed projects 
claimed any electric or water savings or penalties.  However, the verification determined that of 
the eleven projects reviewed, nine were expected to have electric impacts and two were 
expected to have water impacts.  It is understood that due to changes to the regulatory 
structure, secondary benefits are less important to calculate than in prior years.  It is 
recommended that either the secondary benefits be calculated consistently or they be removed 
entirely. 
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Appendix A—Project Reports 
Reports are provided for each project verified.  
A description of the information in each section in the report is provided below: 
Measure Description — This section includes a high level description of the efficiency 
improvements involved in the project including the measure type, and a basic description of 
how the project was anticipated to reduce energy consumption. 
Summary of Ex Ante Calculations — This section describes the methodology and 
key input assumptions used to determine the savings for the ex ante (original claimed) analysis 
supplied with the project files. 
Description of Verification — This section describes the verification procedure that 
was used to evaluate the claimed savings. This section also contains the observations and 
discussion of information or data obtained during a site visit to the customer facility, or 
information obtained during a phone interview. Any immediate differences between observed or 
collected information and that found in the original project file may also be discussed. 
Summary of Verification Calculations — The final section provides an in-depth 
discussion of the methodology, calculations, and any assumptions used to determine the 
verified savings. The discussion includes sources for assumptions, discussion of engineering 
equations, and key variable definitions, and the reasons for differences between the ex ante 
and verified savings numbers. 
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Project ID#: 2013-COM-0014
Measure: Efficient Building
Ex Ante Savings: 30,199 m3 natural gas; 0 kWh electric,  0 L water
TRC: -$154,794
Incremental Cost: $240,000
Facility Usage: Residential

Measure Description 
The customer built a high efficiency building.  The project description includes minimal 
description of what specific efficiency measures were completed for the high efficiency building, 
with the exception of the installation of a high efficiency boiler, a water loop heat pump system, 
and low flow plumbing fixtures.  Per discussions with Union Gas staff, it is likely that additional 
efficiency upgrades were completed, but all savings claimed were attributed to the heat pump 
system and low flow fixtures.   
Based on a review of the supplied building models, it appears that the project also included the 
installation of wall and roof insulation levels above code.   

Summary of the Ex Ante Calculations 
The savings for this project were calculated using a building simulation completed in EE4.  Due 
to incompatibility issues with EE4 and current Windows versions, it was not possible to fully 
review the model; however, the output files were reviewed in depth.   
Overall, the models were found to be of a high degree of rigor; however, the resulting 
projected gas consumption for the efficient model was not consistent with the billed 
consumption provided by Union Gas.  Specifically, the summer gas usage projected was nearly 
three times the actual gas usage and annual gas usage was approximately 50% greater than 
the actual gas usage.   
The summer gas usage appeared to indicate an excessive hot water usage profile in the model; 
however, this was not able to be confirmed.  This comprised the majority of the excess gas 
usage in the model; however, the HVAC gas usage also appeared mildly excessive. 
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TABLE 1 EX-ANTE SAVINGS ESTIMATES 

Ex ante Savings
m3 natural gas 30,199
kWh electric 0
L water 0
Incremental Cost $240,000

The application states that the expected useful life of this measure is 20 years.  Based on this 
EUL, and the incremental costs and savings presented above, the expected TRC for this project 
is -$154,794. 

Description of Verification 
An initial site visit to verify the installation of the measure was conducted on February 5, 2014.  
The site representative was interviewed and a walkthrough of the building was performed.  The 
site representative provided a full set of as-built drawings for the building. 
The installation of the water loop heat pump system was verified, both through the inspection 
of a selection of the heat pumps, as well as through review of the as-built drawings.  The 
boilers and cooling tower for the water loop heat pump were also inspected.  The boilers were 
found to be installed and operating as expected.  They were approximately 87% efficient 
Lochinvar boilers, and supplied 175°F water to a heat exchanger for the building heat pump 
loop.   
During the summer months, the heat pump loop is “tempered” with a Baltimore Air Coil VF1 
series closed-circuit cooling tower.  The building does not have mechanical cooling for the 
building loop, other than the cooling tower, which tempers the water for use by the heat 
pumps, which provide zone cooling. 
The installed heat pumps were Climate Master TRM series, ranging from 0.75 ton to 4 ton.  
These units have an EER of 13 for cooling and a COP of 4.5 to 4.7 for heating, depending on 
size. 
Ventilation for the building is supplied by three gas-fired make-up air units.  The make-up air 
units supply approximately 14,000 cfm of air, pre-conditioned using 80% efficient indirect fired 
burners. 
The insulation for the building was not able to be physically verified; however, based on the 
supplied as-built drawings, the insulation levels installed exceeded code requirements.  
Specifically, the wall construction included R-24 insulation, which exceeded the required R-19.  
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Additionally, the roof construction was predominantly R-19, which also exceeded the required 
R-15. 
Water heating was provided by two 500,000 BTU/hr, 85% efficient hot water boilers.  These 
boilers provide hot water, which is recirculated through the building at 140°F.  

Summary of Verification Calculations 
The verification used a simplified calibrated building simulation approach to determine the 
expected savings.  The building and HVAC characteristics, such as the system types and 
efficiencies, were based on the supplied building drawings, as were the insulation levels, floor 
areas, and other parameters.   
The hot water usage profile was then adjusted until the summer gas usage was consistent with 
the billed usage.  The temperature setpoints of the hallways was then slightly adjusted, so that 
the gas usage for the building was consistent with the billed usage.   
For the baseline model, the building was modeled exactly similar to the efficient case model; 
however, in place of the water-loop heat pump system an 80% efficient boiler was modeled.  
Additionally, cooling was provided by a centrifugal chiller with an assumed efficiency of 0.57 
kW/ton.   
Insulation levels were reduced in the baseline model to the code required R-19 for wall and R-
15 for the roof.   
Finally, the hot water system and usage was modified.  The efficient building had an 85% 
efficient hot water boiler.  This was reduced to 80% efficient for the baseline boiler and the hot 
water usage was increased by 5 gallons of hot water per person to account for the installation 
of the low flow showerheads. 
 
TABLE 2 EX-POST ENERGY SAVINGS COMPARISON 

 Ex ante 
Savings 

Verified 
Savings 

Project 
Realization 

Rate 
m3 natural gas 30,199 20,757 68.7% 
kWh electric 0 28,970 N/A 
L water 0 219,000 N/A 
Incremental Cost $240,000 $258,200 107.6% 

 
Primary Cause for Adjustment:  Operated or Installed Differently 
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Project ID#: 2013-COM-0013
Measure: Efficient Building
Ex Ante Savings: 34,267 m3 natural gas; 0 kWh electric,  0 L water
TRC: -$150,393
Incremental Cost: $240,000
Facility Usage: Residential

Measure Description 
The customer built a high efficiency building.  The project description includes minimal 
description of what specific efficiency measures were completed for the high efficiency building 
with the exception of the installation of a high efficiency boiler, a water loop heat pump system, 
and low flow plumbing fixtures.  Per discussions with Union Gas staff, it is likely that additional 
efficiency upgrades were completed, but all savings claimed were attributed to the heat pump 
system and low flow fixtures.   
Based on a review of the supplied building models, it appeared that the project also included 
the installation of wall and roof insulation levels above code.   

Summary of the Ex Ante Calculations 
The savings for this project were calculated using a building simulation completed in EE4.  Due 
to incompatibility issues with EE4 and current Windows versions, it was not possible to fully 
review the model; however, the output files were reviewed in depth.   
Overall, the models were found to be of a high degree of rigor; however, the resulting 
projected gas consumption for the efficient model was not consistent with the billed 
consumption provided by Union Gas.  Specifically, the summer gas usage projected was nearly 
three times the actual gas usage and annual gas usage was approximately 50% greater than 
the actual gas usage.   
The summer gas usage appeared to indicate an excessive hot water usage profile in the model; 
however, this was not able to be confirmed.  This comprised the majority of the excess gas 
usage in the model; however, the HVAC gas usage also appeared mildly high. 
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TABLE 1 EX-ANTE SAVINGS ESTIMATES 

 Ex ante Savings 
m3 natural gas 34,267 
kWh electric 0 
L water 0 
Incremental Cost $240,000 

 
The application states that the expected useful life of this measure is 17 years.  Based on this 
EUL, and the incremental costs and savings presented above, the expected TRC for this project 
is -$150,393. 

Description of Verification 
An initial site visit to verify the installation of the measure was conducted on February 5, 2014.  
The site representative was interviewed and a walkthrough of the building was performed.  The 
site representative provided a full set of as-built drawings for the building. 
The installation of the water loop heat pump system was verified, both through the inspection 
of a selection of the heat pumps as well as through review of the as-built drawings.  The boilers 
and cooling tower for the water loop heat pump were also inspected.  The boilers were found to 
be installed and operating as expected.  They were approximately 87% efficient Lochinvar 
boilers, and supplied 175°F water to a heat exchanger for the building heat pump loop.   
During the summer months, the heat pump loop is “tempered” with a Baltimore Air Coil VF1 
series closed-circuit cooling tower.  The building does not have mechanical cooling for the 
building loop, other than the cooling tower, which tempers the water for use by the heat 
pumps, which provide zone cooling. 
The installed heat pumps were Climate Master TRM series, ranging from 0.75 ton to 4 ton.  
These units have an EER of 13 for cooling and a COP of 4.5 to 4.7 for heating, depending on 
size. 
Ventilation for the building is supplied by two gas-fired make-up air units.  The make-up air 
units supply approximately 14,000 cfm of air, pre-conditioned using 80% efficient indirect fired 
burners. 
The insulation for the building was not able to be physically verified; however, based on the 
supplied as-built drawings, the insulation levels installed exceeded code requirements.  
Specifically, the wall construction included R-24 insulation, which exceeded the required R-19.  
Additionally, the roof construction was predominantly R-19, which also exceeded the required 
R-15. 
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Water heating was provided by two 500,000 BTU/hr, 85% efficient hot water boilers.  These 
boilers provide hot water, which is recirculated through the building at 140°F.  

Summary of Verification Calculations 
The verification used a simplified calibrated building simulation approach to determine the 
expected savings.  The building and HVAC characteristics, such as the system types and 
efficiencies, were based on the supplied building drawings, as were the insulation levels, floor 
areas, and other parameters.   
The hot water usage profile was then adjusted until the summer gas usage was consistent with 
the billed usage.  The temperature setpoints of the hallways was then slightly adjusted, so that 
the gas usage for the building was consistent with the billed usage.   
For the baseline model, the building was modeled exactly similar to the efficient case model; 
however, in place of the water-loop heat pump system an 80% efficient boiler was modeled. 
Additionally, cooling was provided by a centrifugal chiller with an assumed efficiency of 0.57 
kW/ton.   
Insulation levels were reduced in the baseline model to the code required R-19 for wall and R-
15 for the roof.   
Finally, the hot water system and usage was modified.  The efficient building had an 85% 
efficient hot water boiler.  This was reduced to 80% efficient for the baseline boiler and the hot 
water usage was increased by 5 gallons of hot water per person to account for the installation 
of the low flow showerheads. 

TABLE 2 EX-POST ENERGY SAVINGS COMPARISON 

Ex ante 
Savings 

Verified 
Savings 

Project 
Realization 

Rate 
m3 natural gas 34,267 28,720 83.8%
kWh electric 0 80,860 N/A
L water 0 365,000 N/A
Incremental Cost $240,000 $254,000 105.8%

Primary Cause for Adjustment:  Operated or Installed Differently 
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Project ID#: 2013-COM-0271 
Measure: HVAC Temperature Controls 
Ex Ante Savings: 23,117 m3 natural gas; 0 kWh electric,  0 L water 
TRC: -$16,317 
Incremental Cost: $68,100 
Facility Usage: Residential 

Measure Description 
The customer installed a Demtroys control system to improve the efficiency of the heating 
system for a residential apartment building.  The Demtroys system limits the percent of time 
that heating valves can be open for each apartment building based on outdoor air temperature.  
This limits the heat output of the system and the potential for space overheating.   

Summary of the Ex Ante Calculations 
The savings were calculated using a modified CUSUM analysis.  For the CUSUM analysis, the 
expected operation for the building is based on the billed history from 2011, which was related 
linearly to heating degree days (HDD), as shown in the figure below.  
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Using this regression, a “baseline” usage was developed for the period from October through 
December of 2013.  This baseline usage was then compared to the actual billed usage for those 
months to determine the reduction, due to the project, during those months.  The baseline and 
actual billed usage data is given in the table below. 

The annual savings were then determined by dividing out the savings for the comparison period 
by the heating degree days during that period and multiplying by the annual heating degree 
days, as shown in the formula below. 

������	���	�
� = 	 �
�	��	���	�
��
�	��	��� ∗ ������	��� 
It should be noted that any heating degree days from the months of June, July, and August 
were removed, as the heating system is not expected to be in operation.  The resulting savings 
are given in the table below. 
TABLE 1 EX-ANTE SAVINGS ESTIMATES 

Ex ante Savings
m3 natural gas 23,117
kWh electric 0
L water 0
Incremental Cost $68,100

The application states that the expected useful life of this measure is 15 years.  Based on this 
EUL, and the incremental costs and savings presented above, the expected TRC for this project 
is -$16,317. 

Description of Verification 
An initial site visit to verify the installation of the Demtroys system conducted on February 4, 
2014.  The site representative was interviewed and a walkthrough of the building was 
performed.  The customer provided access to both the mechanical rooms for the boilers and the 
Demtroys system, as well as access to one of the rental units.   

Actual Baseline Difference
4 Date Nat. Gas Weather Predicted (Act - Base)

Month dd-mmm-yy m3 HDD m3 m3
35 10/16/2013 4,218  108  5,341  1,124-   
36 11/14/2013 12,323  330  15,738  3,415-   
37 12/9/2013 17,658  403  19,126  1,468-   
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The Demtroys system was inspected and found to be installed as expected.  The Demtroys 
system regulates the gas usage of the heating system by limiting the percent of time that the 
heating valve for a unit can be open, based on outdoor air temperature, and a profile that is 
programmed into the system.   
The customer was interviewed regarding the installation and operation of the system.  Per the 
site representative, the system has reduced has usage and has dramatically improved the 
temperature control of the building.  In the period immediately after the installation of the 
system, the building had significant temperature control issues.  However, during the process of 
reviewing the operation of the Demtroys system the site representative and the vendor 
discovered that many of the control valves for the radiant heaters were wired backwards.  Due 
to this, any time the thermostat was calling for heat, the valve on the radiant heaters was being 
closed.  Similarly, when the thermostat was not calling for heat, the valve would open and hot 
water would flow through the radiators.  Therefore, many of the units prior to the installation 
and rewiring of the valves were very warm much of the time.  The valves have since all been 
rewired to correct the issue.  Because fixing the identification of the wiring issue and the 
subsequent repair was completed through the continued involvement of Union Gas and the 
vendor, with no additional costs incurred to the customer from the vendor or incentives being 
provided from Union Gas, the identification and repair is considered to be part of this project. 

Summary of Verification Calculations 
The verification used a billed data regression analysis to determine the savings.  Similar to the 
original analysis, linear regressions were developed. However, for the verification efforts, 
separate regressions were developed for the pre-case and the post-case.  Both of these 
regressions are shown in the figure below.   
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For each case, the annual gas usage was calculated using the formula: 

���	����� � 	
���	
	�����
	��� � 9	
	��������� 
It should be noted that the “9” in the equation above is used because the heating system is 
turned off for three months per year, resulting in only nine months of savings.  The slope and 
intercept variables are taken from the figure above.  The inputs and resulting gas usages for 
the pre and post-cases are given in the table below. 

Case Slope Annual HDD Intercept Gas Usage 
Pre 46.2 m3/HDD 3,979 HDD/year 823.7 m3/month 191,100 m3/year 
Post 37.4 m3/HDD 3,979 HDD/year 158.9 m3/month 150,245 m3/year 
Savings    40,855 m3/year 

 
Based on this approach, the savings are significantly increased.  This increase is likely due to 
two factors.  First, the verification used a larger data set (more months) to develop the post-
installation profile.  Second, and likely more significantly, the original analysis assumes a 
constant gas usage per heating degree day.  This is not the case for the observed system, as 
indicated by the non-zero intercept.  
The non-uniform gas usage per heating degree day can also clearly be seen by examination of 
the original data used to determine the savings.  If a gas usage per heating degree day column 
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is added, it can clearly be seen that the savings for December were one third of the savings of 
October. 

 
The verified savings for this project are given in the table below. 
TABLE 2 EX-POST ENERGY SAVINGS COMPARISON 

 Ex ante 
Savings 

Verified 
Savings 

Project 
Realization 

Rate 
m3 natural gas 23,117 40,855 176.7% 
kWh electric 0 0 N/A 
L water 0 0 N/A 
Incremental Cost $68,100 $71,100 104.4% 

 
Primary Cause for Adjustment:  Operated or Installed Differently 
  

Actual Baseline Difference Difference 
4 Date Nat. Gas Weather Predicted (Act - Base) Per HDD

Month dd-mmm-yy m3 HDD m3 m3 m3/HDD
35 10/16/2013 4,218          108              5,341            1,124-            10.4-              
37 12/9/2013 17,658        403              19,126          1,468-            3.6-               
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Project ID#: 2013-COM-0218 
Measure: Windows and Doors 
Ex Ante Savings: 17,748 m3 natural gas; 0 kWh electric,  0 L water 
TRC: -$298,619 
Incremental Cost: $350,641 
Facility Usage: Residential 

Measure Description 
The customer replaced the windows and doors in 109 townhouses and a community center.  A 
total of 478 windows, 110 front doors without storms, and 110 rear doors with storm doors 
were replaced.    

Summary of the Ex Ante Calculations 
This project involved the installation of new windows.  Based on the project description a total 
of 478 windows, and 220 doors were installed.  The installed window area and leakage 
perimeter, by orientation, is given in the table below. 

 ENE SSE WSW NNW 
Window Area (ft^2) 2,287 1,765 2,150 1,661 
Window Leakage Perimeter (ft) 76.1 76.1 76.1 76.1 
Door Area (ft^2) 1031 800 1139 845 
Door Leakage Perimeter (ft) 881 683 971 721 

 
The leakage area is the area around the slider for the window, rather than the perimeter of the 
window itself.   It should be noted that the leakage perimeter is the same for each orientation, 
even though the window areas differ.   
In addition to the window size and perimeter information given above, a U-value (conduction 
coefficient) and leakage rate was given for the doors and windows, for both the baseline and 
the efficient case.  The U-values and leakage information given is listed in the table below.  

 Baseline 
Windows 

Proposed 
Windows 

U-Value 0.62 0.35 
Window Leakage Rate (cfm/ft) 0.7 0.07 
Door Leakage Rate (cfm/ft) 1.4 0.3 

 
No U-value information was given for the doors. 
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The savings were calculated using a template developed for Union Gas for window projects.  
The template calculates the savings due to the conduction as well as the infiltration by 
orientation.  The calculations also account for the solar gains transmitted into the space, due to 
the solar heat gain coefficient for each window.  Overall project savings are then calculated 
using the equation: 

���	�
������ = 	 ���	�
�����	
���� + 	���	�
���
��������� − 	���
�	���

�����	����� 
To determine the savings associated with the conduction, a heat load is calculated using the 
window area and U-value (heat transfer coefficient), and the difference in temperature between 
the inside space and the temperature at the design conditions, based on the specific area, using 
the equation: 

�
�	
�	�
��	���� = 	 ������� 	�	��
������� 	�	�������� − �������� 
Where: 
• Uwindow is the U-value of the window, as given in the tables above.  
• Areawindow is the area of all orientations of windows, as given in the tables above. 
• Tinside is the interior space temperature, or 72°F. 
• Tdesign is the outdoor air temperature at the design conditions, based on the locations.  

For this project, the design outdoor air temperature is -0.9°F. 
This design heat load is then applied to an ASHRAE simplified bin analysis method, where the 
expected gas usage for the baseline and efficient new window condition is calculated for each 
temperature bin, using the equation:   

���	���


���	
���� = 	 � �
�	
�	�
��	����	�	 �������� − ��������������� − �������� 	�	 ������������������ 	��

�����
 

Where: 
• i is the average temperature for each temperature bin for the ASHRAE simplified bin 

analysis, ranging from -13°F to 63.5°F, in 4.5°F increments. 
• HoursBin-i is the hours per year that occur within the temperature bin with an average 

temperature of i, based on typical meteorological year data. 
• EffBin-i is the heating efficiency at the bin temperature i.  The heating efficiency is 80% 

for the lowest temperature, but decreases to 39% at the highest bin.  No explanation or 
justification w as given for the efficiency curve used. 
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Similar to conduction, a design heat load for each direction was also calculated for the baseline 
and the efficient installed windows for infiltration.  The design heat load was based on  �
�	
�	�
��	��������
������

= 	 �
� �

� 	�	�
�	!
�
�� 	�	1.08	�		�������� − ��������	�	��
����
	"���
#�	�� 
Where: 
• j specifies the direction (N, S, E, W) that the installed windows face.  A separate design

heat load is calculated for each direction.
• Leakage is the window leakage rate for the windows facing orientation j, in cfm/ft, as

given in the tables above
• Perimeter is the leakage perimeter for all windows facing orientation j, in ft., as given in

the tables above.
In the above equation, the leakage is defined as a cfm per linear foot of perimeter.  
Additionally, the 1.08 is a factor to account for units and for density, where the resulting design 
heat load is in BTUs per hour.  The pressure correction factor is used to correct for the 
differences in observed pressure on the windows due to wind versus the leakage at the rating 
pressure for the windows, and is simply a ratio of the wind pressure expected by location based 
on the average wind speed and the rating pressure for window leakage (0.3 in W.C.).  For this 
location, the expected wind velocity is 13 mpg, resulting in a wind pressure of 0.09 in W.C. 
The gas usage resulting from infiltration in each direction can then be calculated: ���	���

��
�����������

= 	 �
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��	��������
������	�	 �������� − ��������������� − �������� 	�	 ������������������ 	�	%$	������
������ 
In the equation above, the %WindDirection-j factor accounts for the percent of time that the wind 
is blowing from direction j, that the window is facing. This value is determined based on 
location, from typical meteorological data. 
The gas usages are then summed for all directions to determine the total usage associated with 
the infiltration levels.  For this project, the total gas usage for the base case windows was 212 
m3, and the total gas usage for the infiltration in the efficient case windows was 44 m3.  This 
results in a total reduction in gas usage of 168 m3, due to reduced infiltration. 
For the doors, a similar analysis was completed, using the equations above and the leakage 
rates and perimeter values from the tables above.  Based on this data, the total gas usage for 
the base case door was 7,858 m3, and the total gas usage for the infiltration in the efficient 
case doors was 1,796 m3.  This results in a total reduction in gas usage of 6,062 m3, due to 
reduced infiltration. 
Radiation heat gains are calculated by month.  To determine the heat gain due to radiation, the 
incident solar radiation (BTU/sf), by month, is multiplied by the area of the windows, by an 
orientation factor, and the area by orientation, as given in the equation below: 
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Where: 
• Incident solar specifies the incident solar radiation is based on the location, and is 

interpolated from 1997 ASHRAE Fundamentals Handbook.   
• The area is the total window area, as given in the tables above. 
• Clearness fraction is based on the location, and specifies the percent of incident solar 

radiation that is not blocked by the atmosphere and cloud cover.  This data is taken 
from NASA surface meteorology and solar energy data. 

• SC is the window shading coefficient.  This is a property of the installed windows, and is 
essentially the percentage of incident solar radiation that is passed to the interior space.  

For the base case, the solar gains are expected to offset 24,418 m3 of natural gas usage, and 
for the efficient case, the solar gains are only expected to offset 19,229 m3 of natural gas 
usage.  This results in an overall gas usage increase of 5,182 m3.   
It should be noted that due to the nature of the template, which requires the user to overwrite 
the inputs for the analysis multiple times, the verification could not with confidence determine 
what values were used to calculate the original savings estimates in all cases. 
TABLE 1 EX-ANTE SAVINGS ESTIMATES 

 Ex ante Savings 
m3 natural gas 17,748 
kWh electric 0 
L water 0 
Incremental Cost $350,641 

 
The application states that the expected useful life of this measure is 20 years.  Based on this 
EUL, and the incremental costs and savings presented above, the expected TRC for this project 
is -$298,619 

Description of Verification 
An initial site visit to verify the installation of the windows and doors was conducted on 
February 4, 2014.  The site representative was interviewed and a walkthrough of the building 
was performed.  The customer provided access to one rental unit for inspection of the windows 
as well as the heating equipment.     
All of the windows and doors were found to be installed as expected.  The windows and doors 
are installed in residential units.  They were found to be double-pane, insulated glass windows 
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with PVC frames.  The operable windows were slider-style windows.  The doors installed were 
steel-faced insulated doors.     
The removed windows were not available for inspection; however, per the site representative, 
the windows were the original windows for the units, which were built in the 1970’s.  They were 
single-paned windows with cedar frames.   
Heating for the units is met with standard efficiency (80%) forced air furnaces.  No central 
cooling is installed; however, the site representative estimated that approximately 20% of the 
units install window air conditioning units. 

Summary of Verification Calculations 
The verification used a modified version of the Union Gas template to calculate the savings.  
The same calculation methodology was used; however, the template was modified to eliminate 
the “iterative” approach that required the overwriting of the inputs to preserve the analysis in 
full.   
Additionally, no changes were made to the U-values or areas for the baseline or installed 
windows.  The removed windows were aluminum faced cedar framed windows, with exterior 
storm windows.  Based on this, the 0.62 U-value for the existing windows in the original 
analysis was reasonable.  The 0.35 U-value for the proposed windows is consistent with the 
provided specifications and the types of windows observed.  
Similarly, no change was made to the leakage rate for the existing case.  The 0.7 cfm/ft value is 
high, however, reasonable for older windows.  However, the 0.07 cfm/ft value for the installed 
efficient window appeared excessively low and was not supported from the provided 
specifications.  This value was increased to 0.2 cfm/ft, which was consistent with the 
recommended values for leakage for new windows, as specified in the template.  This value 
was also more consistent with expected values, based on a review of literature.    
Additionally, the furnace efficiency used in the analysis was modified.  The original analysis 
used a curve that “derated” the efficiency as the temperature increased, and the furnace was 
expected to be less lightly loaded.  Based on this curve, at outdoor air temperatures of 63°F, 
the furnace was only expected to be 39% efficient.  This derating appeared excessive.  The 
verification retained the curve used in the original analysis; however, set a limit on the 
efficiency to not be derated below 70% efficient. 
Finally, the original analysis used the entire window area as the area for the solar gains.  
However, a portion of this area is taken up by the window frames, which do not allow any solar 
heat transfer.  Therefore, the verification reduced the area for the solar gains by 13%, which 
was estimated based on the window sizes. 
No changes were made to the door savings calculations.  However, the savings for the door 
infiltration did decrease by approximately 2%, due to the limitation on the furnace efficiency 
derating and the “linking” of the parameters which eliminated rounding in the analysis. 
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The original analysis did not claim any electric savings.  The verification effort did analyze the 
projects for electric savings potential.  For the window projects, no electric savings were 
credited for the infiltration or the conduction, since the temperature differential between the 
inside and outside was expected to be small.  However, the solar gains were calculated for the 
summer months.  For 20% of the spaces, this additional load was assumed to be met by a 
window air conditioning unit, with an EER of 6.  The window air conditioner was only assumed 
to operate 500 hours per year. 
It should be noted that for this project, the original analysis claimed an EUL of 20 years.  
However, in the original calculation workbook, they specify that 11,686 m3 of the savings is 
associated with the windows, which have an EUL of 20 years.  The remaining 6,062 m3 of 
savings is associated with the door weatherstripping, which has an EUL of only 5 years.  Based 
on this, the EUL for this project is only 14.9 years.  Due to small changes in savings associated 
with each portion of the project, the verified EUL is slightly increased, to 15.0 years. 
The verified savings for this project are given in the table below. 
TABLE 2 EX-POST ENERGY SAVINGS COMPARISON 

 Ex ante 
Savings 

Verified 
Savings 

Project 
Realization 

Rate 
m3 natural gas 17,748 17,935 101.1% 
kWh electric 0 423 N/A 
L water 0 0 N/A 
Incremental Cost $350,641 $350,641 100% 

 
Primary Cause for Adjustment:  Unknown 
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Project ID#: 2013-COM-0239 
Measure: Windows 
Ex Ante Savings: 9,375 m3 natural gas; 0 kWh electric,  0 L water 
TRC: -$343,641 
Incremental Cost: $386,303 
Facility Usage: Residential 

Measure Description 
The customer replaced 450 windows in a 61 unit townhouse complex with efficient ENERGY 
STAR windows.      

Summary of the Ex Ante Calculations 
This project involved the installation of new windows.  Based on the project description, a total 
of 450 windows in 61 residential townhouse units were replaced.  The installed window area 
and leakage perimeter, by orientation, is given in the table below. 
 N NE SE S SW NW 
Window Area (ft^2) 783 735 1418 954 1694 1107 
Window Leakage Perimeter 
(ft) 

422 303 889 676 855 572 
 
The leakage area is the area around the slider for the window, rather than the perimeter of the 
window itself. 
In addition to the window size and perimeter information given above, a U-value (conduction 
coefficient) and leakage rate was given for the windows, for both the baseline and the efficient 
case.  The U-values and leakage information given is listed in the table below.  

 Baseline 
Windows 

Proposed 
Windows 

U-Value 0.5 0.31 
Window Leakage Rate (cfm/ft) 0.7 0.1 

 
The savings were calculated using a template developed for Union Gas for window projects.  
The template calculates the savings due to the conduction, as well as the infiltration by 
orientation.  The calculations also account for the solar gains transmitted into the space, due to 
the solar heat gain coefficient for each window.  Overall project savings are then calculated 
using the equation: 
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To determine the savings associated with the conduction a heat load is calculated using the 
window area and U-value (heat transfer coefficient), and the difference in temperature between 
the inside space and the temperature at the design conditions, based on the specific area, using 
the equation: 

�
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��	���� = 	 ������� 	�	��
������� 	�	�������� − �������� 
Where: 
• Uwindow is the U-value of the window, as given in the tables above.  
• Areawindow is the area of all orientations of windows, as given in the tables above. 
• Tinside is the interior space temperature, or 72°F. 
• Tdesign is the outdoor air temperature at the design conditions, based on the locations.  

For this project, the design outdoor air temperature is -0.9°F. 
This design heat load is then applied to an ASHRAE simplified bin analysis method, where the 
expected gas usage for the baseline and efficient new window condition is calculated for each 
temperature bin, using the equation:   
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In the equation above, the efficiency was changed based on the outdoor air temperature; 
however, no explanation or justification was given for the efficiency changes. 
Similar to conduction, a design heat load was also calculated for the baseline and the efficient 
installed windows for infiltration.  The design heat load was based on  
�
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In the above equation, the leakage is defined as a cfm per linear foot of perimeter.  
Additionally, the 1.08 is a factor to account for units and for density, where the resulting design 
heat load is in BTUs per hour.  The pressure correction factor is used to correct for the 
differences in observed pressure on the windows due to wind versus the leakage at the rating 
pressure for the windows, and is simply a ratio of the wind pressure expected by location based 
on the average wind speed and the rating pressure for window leakage (0.3 in W.C.). 
This value is then use similarly to the conduction heat loss using the equation below: 
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Where: 
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• i is the average temperature for each temperature bin for the ASHRAE simplified bin
analysis, ranging from -13°F to 63.5°F, in 4.5°F increments.

• HoursBin-i is the hours per year that occur within the temperature bin with an average
temperature of i, based on typical meteorological year data.

• EffBin-i is the heating efficiency at the bin temperature i.  The heating efficiency is 80%
for the lowest temperature, but decreases to 37% at the highest bin.  No explanation or
justification w as given for the efficiency curve used.

Similar to conduction, a design heat load for each direction was also calculated for the baseline 
and the efficient installed windows for infiltration.  The design heat load was based on  �
�	
�	�
��	��������
������
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Where: 
• j specifies the direction (N, S, E, W) that the installed windows face.  A separate design

heat load is calculated for each direction.
• Leakage is the window leakage rate for the windows facing orientation j, in cfm/ft, as

given in the tables above
• Perimeter is the leakage perimeter for all windows facing orientation j, in ft., as given in

the tables above.
In the above equation, the leakage is defined as a cfm per linear foot of perimeter.  
Additionally, the 1.08 is a factor to account for units and for density, where the resulting design 
heat load is in BTUs per hour.  The pressure correction factor is used to correct for the 
differences in observed pressure on the windows due to wind versus the leakage at the rating 
pressure for the windows, and is simply a ratio of the wind pressure expected by location based 
on the average wind speed and the rating pressure for window leakage (0.3 in W.C.).  For this 
location, the expected wind velocity is 13 mpg, resulting in a wind pressure of 0.09 in W.C. 
The gas usage resulting from infiltration in each direction can then be calculated: ���	���
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�����������
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In the equation above, the %WindDirection-j factor accounts for the percent of time that the wind 
is blowing from the direction j, that the window is facing. This value is determined based on 
location, from typical meteorological data. 
The gas usages are then summed for all directions to determine the total usage associated with 
the infiltration levels.  For this project, the total gas usage for the base case windows was 1,534 
m3, and the total gas usage for the infiltration in the efficient case windows was 655 m3.  This 
results in a total reduction in gas usage of 879 m3, due to reduced infiltration. 
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Radiation heat gains are calculated by month.  To determine the heat gain due to radiation, the 
incident solar radiation (BTU/sf), by month, is multiplied by the area of the windows, by an 
orientation factor, and the area by orientation, as given in the equation below: �����	��	� = 	%�#	�
��	�����	�	��
�	�	&�	
����	��	'�#���	�	"�
���
��	'��#�	��	�	�" 
 
Where: 
• Incident solar specifies the incident solar radiation is based on the location, and is 

interpolated from 1997 ASHRAE Fundamentals Handbook.   
• The area is the total window area, as given in the tables above. 
• Clearness fraction is based on the location, and specifies the percent of incident solar 

radiation that is not blocked by the atmosphere and cloud cover.  This data is taken 
from NASA surface meteorology and solar energy data. 

• SC is the window shading coefficient.  This is a property of the installed windows, and is 
essentially the percentage of incident solar radiation that is passed to the interior space.  

For the base case, the solar gain are expected to offset 24,883 m3 of natural gas usage, and 
for the efficient case, the solar gains are only expected to offset 23,328 m3 of natural gas 
usage.  This results in an overall gas usage increase of 1,555 m3.   
It should be noted that due to the nature of the template, which requires the user to overwrite 
the inputs for the analysis multiple times, the verification could not with confidence determine 
what values were used to calculate the original savings estimates in all cases. 
TABLE 1 EX-ANTE SAVINGS ESTIMATES 

 Ex ante Savings 
m3 natural gas 9,375 
kWh electric 0 
L water 0 
Incremental Cost $386,303 

 
The application states that the expected useful life of this measure is 20 years.  Based on this 
EUL, and the incremental costs and savings presented above, the expected TRC for this project 
is -$343,641. 

Description of Verification 
An initial site visit to verify the installation of the windows was conducted on February 7, 2014.  
The site representative was interviewed and a walkthrough of the building was performed.  The 
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customer provided access to one rental unit for inspection of the windows as well as the 
heating equipment.     
All of the windows were found to be installed as expected.  The windows are installed in 
residential units.  They were found to be double-pane, argon-filled, insulated glass windows 
with vinyl frames.  The operable windows were slider-style windows.       
The removed windows were not available for inspection; however, per the site representative, 
the windows were the original windows for the units, which were built in 1994.  They were 
double-pane, aluminum framed windows.   
Heating for the units is met with standard efficiency (80%) forced air furnaces.  No central 
cooling is installed; however, the site representative estimated that approximately 15% of the 
units install window air conditioning units. 

Summary of Verification Calculations 
The verification used a modified version of the Union Gas template to calculate the savings.  
Essentially, the same calculation methodology was used; however, the template was modified 
to eliminate the “iterative” approach that required the overwriting of the inputs to preserve the 
analysis in full.   
Additionally, no changes were made to the U-values or areas for the baseline or installed 
windows.  The removed windows were double-pane aluminum windows.  It was assumed that 
the aluminum windows had a thermal break due to the age.  Based on this, the 0.5 U-value for 
the existing windows in the original analysis was reasonable.  The 0.31 U-value for the 
proposed windows is consistent with the provided specifications.  
Similarly, no change was made to the leakage rate for the existing case.  The 0.7 cfm/ft value is 
high; however, reasonable for older windows.  However, the original analysis appeared to use a 
0.3 cfm/ft leakage rate for the proposed windows.  This value was not consistent with the 
provided specification sheets, which indicated a lower leakage rate, at 0.1 cfm/ft.    
Additionally, the furnace efficiency used in the analysis was modified.  The original analysis 
used a curve that “derated” the efficiency as the temperature increased, and the furnace was 
expected to be less lightly loaded.  Based on this curve, at outdoor air temperatures of 63°F the 
furnace was only expected to be 37% efficient.  This derating appeared excessive.  The 
verification retained the curve used in the original analysis; however, set a limit on the 
efficiency to not be derated below 70% efficient. 
The original analysis used the entire window area as the area for the solar gains.  However, a 
portion of this area is taken up by the window frames, which do not allow any solar heat 
transfer.  Therefore, the verification reduced the area for the solar gains by 13%, which was 
estimated based on the window sizes. 
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Finally, no changes were made to the baseline window shading coefficient of 0.8.  However, the 
original analysis assumed a proposed case shading coefficient of 0.75.  This was inconsistent 
with the provided specification sheets, which indicate a shading coefficient of 0.63. 
The original analysis did not claim any electric savings.  The verification effort did analyze the 
projects for electric savings potential.  For the window projects, no electric savings were 
credited for the infiltration or the conduction, since the temperature differential between the 
inside and outside was expected to be small.  However, the solar gains were calculated for the 
summer months.  For 15% of the spaces, this additional load was assumed to be met by a 
window air conditioning unit, with an EER of 6.  The window air conditioner was only assumed 
to operate 500 hours per year. 
The verified savings for this project are given in the table below. 
TABLE 2 EX-POST ENERGY SAVINGS COMPARISON 

Ex ante 
Savings 

Verified 
Savings 

Project 
Realization 

Rate 
m3 natural gas 9,375 5,995 63.9%
kWh electric 0 316 N/A
L water 0 0 N/A
Incremental Cost $386,303 $386,303 100%

Primary Cause for Adjustment:  Unknown 
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Project ID#: 2013-COM-0172 
Measure: Windows and Doors 
Ex Ante Savings: 7,690 m3 natural gas; 0 kWh electric,  0 L water 
TRC: $626 
Incremental Cost: $19,500 
Facility Usage: Residential 

Measure Description 
The customer replaced 180 windows and 40 doors with new high performance windows and 
doors.      

Summary of the Ex Ante Calculations 
This project involved the installation of new windows.  Based on the project description a total 
of 180 windows, and 40 doors were installed.  The installed window and door area and leakage 
perimeter, by orientation, is given in the table below.  It should be noted that because the 
doors are sliding patio doors, they were treated in the analysis as equivalent to a window.   

 NNE ESE SSW WNW 
Window Area (ft^2) 873 973 656 863 
Window Leakage Perimeter (ft) 501 532 394 471 

 
The leakage area is the area around the slider for the window, rather than the perimeter of the 
window itself. 
In addition to the window size and perimeter information given above, a U-value (conduction 
coefficient) and leakage rate was given for the windows, for both the baseline and the efficient 
case.  The U-values and leakage information given is listed in the table below.  

 Baseline 
Windows 

Proposed 
Windows 

U-Value 0.76 0.35 
Window Leakage Rate (cfm/ft) 0.6 0.2 

 
It should be noted that the leakage perimeter is the same for each orientation, even though the 
window areas differ due to only some of the windows.  Also, no U-value information was given 
for the doors. 
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The savings were calculated using a template developed for Union Gas for window projects.  
The template calculates the savings due to the conduction as well as the infiltration by 
orientation.  The calculations also account for the solar gains transmitted into the space, due to 
the solar heat gain coefficient for each window.  Overall project savings are then calculated 
using the equation: 
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To determine the savings associated with the conduction a heat load is calculated using the 
window area and U-value (heat transfer coefficient), and the difference in temperature between 
the inside space and the temperature at the design conditions, based on the specific area, using 
the equation: 
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Where: 
• Uwindow is the U-value of the window, as given in the tables above.  
• Areawindow is the area of all orientations of windows, as given in the tables above. 
• Tinside is the interior space temperature, or 72°F. 
• Tdesign is the outdoor air temperature at the design conditions, based on the locations.  

For this project, the design outdoor air temperature is 2.4°F. 
This design heat load is then applied to an ASHRAE simplified bin analysis method, where the 
expected gas usage for the baseline and efficient new window condition is calculated for each 
temperature bin, using the equation:   
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In the equation above, the efficiency was changed based on the outdoor air temperature; 
however, no explanation or justification was given for the efficiency changes. 
Similar to conduction, for infiltration a design heat load was also calculated for the baseline and 
the efficient installed windows.  The design heat load was based on  
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In the above equation, the leakage is defined as a cfm per linear foot of perimeter.  
Additionally, the 1.08 is a factor to account for units and for density, where the resulting design 
heat load is in BTUs per hour.  The pressure correction factor is used to correct for the 
differences in observed pressure on the windows due to wind versus the leakage at the rating 
pressure for the windows, and is simply a ratio of the wind pressure expected by location based 
on the average wind speed and the rating pressure for window leakage (0.3 in W.C.). 
This value is then use similarly to the conduction heat loss using the equation below: 
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Where: 
• i is the average temperature for each temperature bin for the ASHRAE simplified bin 

analysis, ranging from -13°F to 63.5°F, in 4.5°F increments. 
• HoursBin-i is the hours per year that occur within the temperature bin with an average 

temperature of i, based on typical meteorological year data. 
• EffBin-i is the heating efficiency at the bin temperature i.  The heating efficiency is 80% 

for the lowest temperature, but decreases to 70% at the highest bin.  No explanation or 
justification was given for the efficiency curve used. 

Similar to for conduction, for infiltration a design heat load for each direction was also 
calculated for the baseline and the efficient installed windows.  The design heat load was based 
on the equation:  �
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Where: 
• j specifies the direction (N, S, E, W) that the installed windows face.  A separate design 

heat load is calculated for each direction. 
• Leakage is the window leakage rate for the windows facing orientation j, in cfm/ft, as 

given in the tables above 
• Perimeter is the leakage perimeter for all windows facing orientation j, in ft., as given in 

the tables above. 
In the above equation, the leakage is defined as a cfm per linear foot of perimeter.  
Additionally, the 1.08 is a factor to account for units and for density, where the resulting design 
heat load is in BTUs per hour.  The pressure correction factor is used to correct for the 
differences in observed pressure on the windows due to wind versus the leakage at the rating 
pressure for the windows, and is simply a ratio of the wind pressure expected by location based 
on the average wind speed and the rating pressure for window leakage (0.3 in W.C.).  For this 
location, the expected wind velocity is 12 mpg, resulting in a wind pressure of 0.07 in W.C. 
The gas usage resulting from infiltration in each direction can then be calculated: ���	���
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In the equation above, the %WindDirection-j factor accounts for the percent of time that the wind 
is blowing from the direction j, that the window is facing. This value is determined based on 
location, from typical meteorological data. 
The gas usages are then summed for all directions to determine the total usage associated with 
the infiltration levels.  For this project, the total gas usage for the base case windows was 709 
m3, and the total gas usage for the infiltration in the efficient case windows was 416 m3.  This 
results in a total reduction in gas usage of 293 m3, due to reduced infiltration. 
Radiation heat gains are calculated by month.  To determine the heat gain due to radiation, the 
incident solar radiation (BTU/sf), by month, is multiplied by the area of the windows, by an 
orientation factor, and the area by orientation, as given in the equation below: �����	��	� = 	%�#	�
��	�����	�	��
�	�	&�	
����	��	'�#���	�	"�
���
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Where: 
• Incident solar specifies the incident solar radiation is based on the location, and is 

interpolated from 1997 ASHRAE Fundamentals Handbook.   
• The area is the total window area, as given in the tables above. 
• Clearness fraction is based on the location, and specifies the percent of incident solar 

radiation that is not blocked by the atmosphere and cloud cover.  This data is taken 
from NASA surface meteorology and solar energy data. 

• SC is the window shading coefficient.  This is a property of the installed windows, and is 
essentially the percentage of incident solar radiation that is passed to the interior space.  

For the base case, the solar gain are expected to offset 8,242 m3 of natural gas usage, and for 
the efficient case, the solar gains are only expected to offset 7,600 m3 of natural gas usage.  
This results in an overall gas usage increase of 642 m3.   
It should be noted that due to the nature of the template, which requires the user to overwrite 
the inputs for the analysis multiple times, the verification could not with confidence determine 
what values were used to calculate the original savings estimates in all cases.  For this project, 
the verification was not able to fully recreate the original savings estimates. 
TABLE 1 EX-ANTE SAVINGS ESTIMATES 

 Ex ante Savings 
m3 natural gas 7,690 
kWh electric 0 
L water 0 
Incremental Cost $19,500 
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The application states that the expected useful life of this measure is 20 years.  Based on this 
EUL, and the incremental costs and savings presented above, the expected TRC for this project 
is $626. 

Description of Verification 
An initial site visit to verify the installation of the windows and doors was conducted on 
February 6, 2014.  The site representative was interviewed and a walkthrough of the building 
was performed.  The customer provided access to one rental unit for inspection of the windows 
as well as the heating equipment.     
All of the windows and doors were found to be installed as expected.  The windows and doors 
are installed in residential units.  They were found to be double-pane, insulated glass windows 
with aluminum frames.  The operable windows were slider-style windows.   
The removed windows were not available for inspection, however, per the site representative, 
the windows were the original windows for the units, which were built in the 1980’s.  They were 
singe-paned windows with aluminum and wood frames.   
Heating for the units is met with standard efficiency (80%) forced air furnaces.  No central 
cooling is installed; however, the site representative estimated that approximately 20% of the 
units install window air conditioning units. 

Summary of Verification Calculations 
The verification used a modified version of the Union Gas template to calculate the savings.  
Essentially, the same calculation methodology was used; however, the template was modified 
to eliminate the “iterative” approach that required the overwriting of the inputs to preserve the 
analysis in full.   
Additionally, no changes were made to the U-values or areas for the baseline windows.  The 
removed windows were aluminum faced cedar framed windows.  Based on this, the 0.76 U-
value for the existing windows in the original analysis was reasonable.  No specifications for the 
installed windows were provided, however, based on the observed aluminum windows the 0.35 
U-value used in the analysis appears aggressive.  The verification instead used an assumed 0.5 
U-value for aluminum framed windows with thermal break.   
Similarly, no change was made to the leakage rate for the existing case.  The 0.6 CFM/ft value 
is high, however, reasonable for older windows.  Similarly, the 0.2 CFM/ft value for the installed 
efficient windows was consistent with the recommended values for leakage for new windows, 
as specified in the template.  This value was also consistent with expected values, based on a 
review of literature.    
The original analysis used the entire window area as the area for the solar gains.  However, a 
portion of this area is taken up by the window frames, which do not allow any solar heat 
transfer.  Therefore, the verification reduced the area for the solar gains by 13%, which was 
estimated based on the window sizes. 
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Finally, the original analysis neglected to use a heating efficiency when determining the heating 
penalty associated with the low-e windows.  The verification added in this efficiency value to 
the analysis, which was based on the weighted average efficiency through the year. 
It should be noted that for this project, the original analysis claimed an incremental cost of 
$19,500.  This was the incremental cost between the installed high performance windows and 
standard windows.  However, the savings were based on the difference between the installed 
high performance windows and doing nothing.  Therefore, the incremental cost for the 
verification was increased to $148,500. 
The verified savings for this project are given in the table below. 
TABLE 2 EX-POST ENERGY SAVINGS COMPARISON 

 Ex ante 
Savings 

Verified 
Savings 

Project 
Realization 

Rate 
m3 natural gas 7,690 5,998 78.0% 
kWh electric 0 0 N/A 
L water 0 0 N/A 
Incremental Cost $19,500 $148,500 761.5% 

 
Primary Cause for Adjustment:  Unknown 
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Project ID#: 2013-COM-0130 
Measure: VFD on ERV 
Ex Ante Savings: 7,239 m3 natural gas; 0 kWh electric,  0 L water 
TRC: $5,915 
Incremental Cost: $9,720 
Facility Usage: Residential 

Measure Description 
The customer installed a VFD to reduce the ventilation level supplied by a 7,000 make-up air 
unit.  The ventilation level was assumed to be reduced by 30%. 

Summary of the Ex Ante Calculations 
This project involved the installation of a VFD and controls for a make up air unit with 
integrated heat recovery.  The VFD and controls will reduce the ventilation level supplied to a 
residential building by 30%.   
The gas usage for the baseline and efficient case is calculated using an ASHRAE simplified bin 
analysis.  The annual weather is broken down into 5°F outdoor air temperature bins.  For each 
temperature bin (i), the gas usage is calculated using the equation: 

���	���

� = � 1.08	�	"'(	�	�75 − ���	�	�������� 	�	�1 −�)%�� 

�����
 

In the equation above Hrsi is the hours per year expected to occur within the temperature bin 
(i).  Also, the HR% is the effectiveness of the heat exchanger, or 62%.  It should also be noted 
that the heating efficiency (Eff) is varied based on the bin temperature.  At low temperatures, 
the heating efficiency is given as 80%.  At higher temperature bins, and the heating unit is less 
highly loaded, the efficiency is decreased somewhat.  At the highest bins in the analysis (63°F), 
the efficiency is reduced to 70%.   
For the baseline condition, the cfm used in the analysis is 7,000 cfm, but in the proposed case, 
this is reduced to 4,900 cfm.  The resulting savings are given in the table below. 
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TABLE 1 EX-ANTE SAVINGS ESTIMATES 

Ex ante Savings
m3 natural gas 7,239
kWh electric 0
L water 0
Incremental Cost $9,720

The application states that the expected useful life of this measure is 15 years.  Based on this 
EUL, and the incremental costs and savings presented above, the expected TRC for this project 
is $5,915. 

Description of Verification 
An initial site visit to verify the installation of the VFD controls was conducted on February 6, 
2014.  The site representative was interviewed and a walkthrough of the building was 
performed.  The customer provided access to the controller for the make up air unit as well as 
to the make up air unit itself.    
The VFD and equipment were found to be installed as expected.  The speed of the VFD is 
controlled based on a set schedule, which is programmed into the controls.  The programmed 
schedule is shown in the table below.  All days of the week have the same schedule. 

Hour  Hz Hour Hz Hour  Hz Hour Hz
1 30 7 45 13 45 19 60
2 30 8 45 14 45 20 30
3 30 9 45 15 45 21 30
4 30 10 45 16 60 22 30
5 30 11 45 17 60 23 30
6 30 12 45 18 60 24 30

The 7,000 cfm for the unit, at full flow condition was found to be reasonable for the observed 
unit.  Heating was provided by an indirect fired burner, which was 80% efficient.  However, 
much of the heat is provided by the heat recovery wheel.  Based on the conditions observed 
while onsite, the heat recovery wheel was slightly less effective than expected, at 57%.  
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Summary of Verification Calculations 
The verification used the same approach as the ex ante analysis.  However, three notable 
changes were made. First, based on the site observations, the heat recovery effectiveness was 
decreased from 62% to 57%.  For a heat recovery unit with balanced flows, the heat recovery 
effectiveness can be calculated using the equation: 

���
#�	�
�
�� = 	�)� − &��)�� − &�� 
At the time of the site visit, the air temperature of the supply airstream after the heat 
exchanger, but before the burner (HRT) was 9.2°C.  The outdoor air temperature (OAT) was -
6.7°C and the return air temperature (RAT) was 21.1°C.  Inserting these values into the 
equation above results in an effectiveness of 57%. 
Second, the discharge air temperature was decreased from 75°F to 74°F, based on the 
observed setpoint for the discharge air temperature during the onsite inspection.   
Finally, the post-case cfm (with the VFD installed) was modified based on the verified Hz profile.  
To determine the average flow, with the VFD installed, the affinity relationships were used.  
Based on the affinity relationships, flow is proportional to speed.  Therefore, the average cfm, 
with the VFD installed can be calculated using the equation:  

"'(!��� = 7,000	"'(	�	 ��
��

	�#ℎ
���
�	�*60	�*  
Based on the observed operation schedule, presented in the table above, the average speed 
(Hz) level for the system with the VFD installed is 40.6 Hz.  This results in an average cfm for 
the system of 4,739.  This is less than the 4,900 cfm assumed in the original analysis.   
Additionally, the original analysis did not calculate any electrical savings.  The verification effort 
did quantify the expected electrical savings.  The installed make-up air unit had a 10 HP supply 
fan motor.  Based on typical loading, this was assumed to be 80% loaded when running at full 
speed, or 6.4 kW.  For each hour of the day, the proposed kW was determined based on the 
fan speed in the schedule and the affinity relationships.  Using the approach, the electric 
savings are 34,718 kWh. 
The verified savings for this project are given in the table below. 
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TABLE 2 EX-POST ENERGY SAVINGS COMPARISON 

 Ex ante 
Savings 

Verified 
Savings 

Project 
Realization 

Rate 
m3 natural gas 7,239 9,665 133.5% 
kWh electric 0 34,718 N/A 
L water 0 0 N/A 
Incremental Cost $9,720 $9,720 100% 

 
Primary Cause for Adjustment:  Operated or Installed Differently 
  

 
421

 
421



 Union Gas 2013 Low Income Project Verification  Page | 49  

Project ID#: 2013-COM-0240 
Measure: Pipe Insulation 
Ex Ante Savings: 5,403 m3 natural gas; 0 kWh electric,  0 L water 
TRC: -$32,145 
Incremental Cost: $48,000 
Facility Usage: Residential 

Measure Description 
The customer installed pipe insulation of 5,779 ft of domestic hot water piping.    

Summary of the Ex Ante Calculations 
This project involved the installation of 1” insulation on domestic hot water piping for a 
residential building.  On 967 ft of horizontal piping, the installed piping replaced existing 
insulation that was in poor condition.  This insulation was estimated to provide only 50% of the 
insulation level of new insulation.  On the 4,312 ft of vertical piping no insulation had been 
installed prior to the completion of this project.  The specific lengths and orientations of piping 
that had insulation installed are described in the table below. 

 

length diameter
(feet) (in)

1 Hot water lines 630.60 0.5" Vertical
2 Hot water lines 147.25 0.5" Horizontal
3 Hot water lines 2,399.40 0.75" Vertical
4 Hot water lines 0.00 0.75" Horizontal
5 Hot water lines 981.00 1" Vertical
6 Hot water lines 246.50 1" Horizontal
7 Hot water lines 197.80 1.25" Vertical
8 Hot water lines 72.50 1.25" Horizontal
9 Hot water lines 0.00 1.5" Vertical

10 Hot water lines 231.50 1.5" Horizontal
11 Hot water lines 103.20 2" Vertical
12 Hot water lines 120.00 2" Horizontal
13 Hot water lines 0.00 2.5" Vertical
14 Hot water lines 112.00 2.5" Horizontal
15 Hot water lines 0.00 3" Vertical
16 Hot water lines 37.50 3" Horizontal

Layout# Component
Dimensions of 

 
422

 
422



 Union Gas 2013 Low Income Project Verification  Page | 50  

For each pipe section in the table, a heat loss value was determined using NAIMA 3E+.   
The savings were then the difference between the heat loss for the pipe with and without the 
insulation installed, using the equation: 

���	�
� = ��
��	����!�� −�
��	����!����$��
�	�
��	�
	���	#	
�#+ 	�	�����	�	�1 −%�
��	�
� 
In the equation above, the water heating efficiency used was 80% and the hour is 8,760 hours 
per year.  The %Heating is the percent of the year that the building is expected to be in heating 
mode.  No savings are claimed during the heating season, since it is expected that the heat loss 
during the heating season would displace heat that otherwise would be met by the HVAC 
system.  Since the efficiencies are the same, no savings are expected. 
TABLE 1 EX-ANTE SAVINGS ESTIMATES 

 Ex ante Savings 
m3 natural gas 5,403 
kWh electric 0 
L water 0 
Incremental Cost $48,000 

 
The application states that the expected useful life of this measure is 20 years.  Based on this 
EUL, and the incremental costs and savings presented above, the expected TRC for this project 
is -$32,145. 

Description of Verification 
An initial site visit to verify the installation of the pipe insulation was conducted on February 6, 
2014.  The site representative was interviewed and a walkthrough of the building was 
performed.  The customer provided access to the ceiling spaces where the piping was installed 
as well as to the mechanical rooms with the water heating units.  Additionally, the customer 
provided drawings of the domestic hot water piping layout.  All of the pipe insulation was found 
to be installed as expected.       
The heating for the hallway spaces is provided by the make-up air unit.  The make-up air unit 
provides conditioned air into the hallways.  No thermostats or temperature feedback for the 
hallways is installed. Rather, the temperature of the discharge is controlled to a setpoint.  After 
being discharged into the hallways, the ventilation is exhausted from the kitchen and bathroom 
exhaust units in the apartments.  Heating in the apartments is provided by electric resistance 
baseboard heaters. 
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Summary of Verification Calculations 
The verification used a similar approach as the original analysis; however, several changes were 
made.  First, the original analysis calculated the heat loss of the pipe using NAIMA 3E+, 
assuming a hot water temperature of 120°F and a space temperature of 76°F.  Based on the 
onsite findings, the hot water temperature observed (at the boilers) was 140°F.  For the base 
case, it was assumed that there would be an average temperature reduction of 10°F from that 
setting for the pipe.  For the proposed case (because of the insulation) the temperature drop 
was assumed to be only 5°F.  Also, because of the reduced heat loss, in the base case the 
ambient temperature was assumed to be 86°F, but in the proposed case, it was decreased to 
80°F.  The lengths of each pipe size and orientation, along with the heat loss values for the 
baseline and efficient cases (from NAIMA 3E+) are presented in the table below.  Additionally, 
the resulting natural gas usage (m3) savings and kWh savings are also presented, based on a 
hot water heater with an 87% recovery efficiency (based on the manufacturer heater 
specifications) and electric resistance heating for the space. 

 
It should be noted that the natural gas savings presented in the table above are much greater 
than the original savings estimates; however, there is a significant electrical usage increase also 
projected.  In the original analysis, the savings were set to zero during the heating season 
(5,619 hours per year), since the heat loss would be offset by gas usage by the HVAC heating 
system.  However, it was determined that there was no temperature feedback for the hallway 
spaces.  Therefore, with less heat loss to the space from the pipes, the space would be cooler, 
but the gas usage would not be affected.  Since the ventilation is exhausted from the 
apartments, the cooler air would infiltrate into the apartments, resulting in colder space 
temperatures in the apartments.  The heating in the apartments is met by electric resistance 
baseboard heaters (COP=1.0).  Therefore, the reduction in heat loss to the hallway space 
would result in an increase in electric usage for the electric heaters in the apartments, but no 

BTU/Yr Pre BTU/Yr Post
length diameter
(feet) (in)

1 Hot water lines 630.60 0.5" Vertical 107,900 47,610 60,290 1,220 -7,145 
2 Hot water lines 147.25 0.5" Horizontal 54,060 48,020 6,040 29 -167 
3 Hot water lines 2,399.40 0.75" Vertical 134,800 57,120 77,680 5,980 -35,029 
4 Hot water lines 0.00 0.75" Horizontal 61,350 57,710 3,640 0 0
5 Hot water lines 981.00 1" Vertical 168,900 59,520 109,380 3,443 -20,166 
6 Hot water lines 246.50 1" Horizontal 71,770 59,990 11,780 93 -546 
7 Hot water lines 197.80 1.25" Vertical 213,200 76,370 136,830 868 -5,087 
8 Hot water lines 72.50 1.25" Horizontal 89,000 77,120 11,880 28 -162 
9 Hot water lines 0.00 1.5" Vertical 244,000 77,470 166,530 0 0

10 Hot water lines 231.50 1.5" Horizontal 99,930 78,090 21,840 162 -950 
11 Hot water lines 103.20 2" Vertical 304,900 90,600 214,300 710 -4,156 
12 Hot water lines 120.00 2" Horizontal 110,500 91,300 19,200 74 -433 
13 Hot water lines 0.00 2.5" Vertical 369,100 104,200 264,900 0 0
14 Hot water lines 112.00 2.5" Horizontal 128,900 104,900 24,000 86 -505 
15 Hot water lines 0.00 3" Vertical 449,300 123,300 326,000 0 0
16 Hot water lines 37.50 3" Horizontal 163,900 124,200 39,700 48 -280 

12,739 -74,627 

BTU/Hr 
Reduction m3 Savings kWh 

Savings

Total

 (130F water/ 
86F air)

(135F water/ 
80F air)

Layout# Component
Dimensions of 
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increase in the HVAC gas usage for the hallway make up air units.  The verification analysis 
credits gas savings for the hot water heaters throughout the year (8,760 hours per year), but 
also accounts for increased electric usage during the winter months (5,619 hours per year).  
This change dramatically increases the gas savings. 
The verified savings for this project are given in the table below. 
TABLE 2 EX-POST ENERGY SAVINGS COMPARISON 

Ex ante 
Savings 

Verified 
Savings 

Project 
Realization 

Rate 
m3 natural gas 5,403 12,739 235.8%
kWh electric 0 -72,360 N/A
L water 0 0 N/A
Incremental Cost $48,000 $48,000 100%

Primary Cause for Adjustment:  Operated or Installed Differently 

 
425

 
425



 Union Gas 2013 Low Income Project Verification  Page | 53  

Project ID#: 2013-COM-0128 
Measure: Windows 
Ex Ante Savings: 4,604 m3 natural gas; 0 kWh electric,  0 L water 
TRC: -$75,892 
Incremental Cost: $91,955 
Facility Usage: Residential 

Measure Description 
The customer replaced 319 windows at two townhouse complexes with high performance 
windows.     

Summary of the Ex Ante Calculations 
This project involved the installation of new windows.  Based on the project description a total 
of 319 windows were installed.  The installed window area and leakage perimeter, by 
orientation, is given in the table below.  Additionally, weatherstripping was installed around the 
windows to reduce leakage. 

 N E S W 
Window Area (ft^2) 1,007 644 1,045 662 
Window Leakage Perimeter (ft) 810 423 695 422 
Weatherstripping Perimeter (ft) 693 1,848 3,059 1,000 

 
The leakage area is the area around the slider for the window, rather than the perimeter of the 
window itself. 
In addition to the window size and perimeter information given above, a U-value (conduction 
coefficient) and leakage rate was given for the windows, for both the baseline and the efficient 
case.  The U-values and leakage information given is listed in the table below.  

 Baseline 
Windows 

Proposed 
Windows 

U-Value 0.5 0.38 
Window Leakage Rate (cfm/ft) 0.45-0.55 0.3 

 
It should be noted that the leakage perimeter is the same for each orientation, even though the 
window areas differ due to only some of the windows.  It should also be noted that it appeared 
than the North-facing windows were assumed to have a leakage rate of 0.55 cfm/ft, while all 
other orientations appeared to have a leakage rate of 0.45 cfm/ft. 
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The savings were calculated using a template developed for Union Gas for window projects.  
The template calculates the savings due to the conduction as well as the infiltration by 
orientation.  The calculations also account for the solar gains transmitted into the space, due to 
the solar heat gain coefficient for each window.  Overall project savings are then calculated 
using the equation: 

���	�
������ = 	 ���	�
�����	
���� + 	���	�
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��������� − 	���
�	���

�����	����� 
To determine the savings associated with the conduction a heat load is calculated using the 
window area and U-value (heat transfer coefficient), and the difference in temperature between 
the inside space and the temperature at the design conditions, based on the specific area, using 
the equation: 

�
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������� 	�	�������� − �������� 
Where: 
• Uwindow is the U-value of the window, as given in the tables above.  
• Areawindow is the area of all orientations of windows, as given in the tables above. 
• Tinside is the interior space temperature, or 72°F. 
• Tdesign is the outdoor air temperature at the design conditions, based on the locations.  

For this project, the design outdoor air temperature is 2.4°F. 
This design heat load is then applied to an ASHRAE simplified bin analysis method, where the 
expected gas usage for the baseline and efficient new window condition is calculated for each 
temperature bin, using the equation:   
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In the equation above, the efficiency was changed based on the outdoor air temperature; 
however, no explanation or justification was given for the efficiency changes. 
Similar to for conduction, for infiltration a design heat load was also calculated for the baseline 
and the efficient installed windows.  The design heat load was based on the equation: 
�
�	
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In the above equation, the leakage is defined as a cfm per linear foot of perimeter.  
Additionally, the 1.08 is a factor to account for units and for density, where the resulting design 
heat load is in BTUs per hour.  The pressure correction factor is used to correct for the 
differences in observed pressure on the windows due to wind versus the leakage at the rating 
pressure for the windows, and is simply a ratio of the wind pressure expected by location based 
on the average wind speed and the rating pressure for window leakage (0.3 in W.C.). 
This value is then use similarly to the conduction heat loss using the equation below: 
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Where: 
• i is the average temperature for each temperature bin for the ASHRAE simplified bin

analysis, ranging from -13°F to 63.5°F, in 4.5°F increments.
• HoursBin-i is the hours per year that occur within the temperature bin with an average

temperature of i, based on typical meteorological year data.
• EffBin-i is the heating efficiency at the bin temperature i.  The heating efficiency is 80%

for the lowest temperature, but decreases to 35% at the highest bin.  No explanation or
justification w as given for the efficiency curve used.

Similar to conduction, a design heat load for each direction was also calculated for the baseline 
and the efficient installed windows for infiltration.  The design heat load was based on the 
equation:  �
�	
�	�
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Where: 
• j specifies the direction (N, S, E, W) that the installed windows face.  A separate design

heat load is calculated for each direction.
• Leakage is the window leakage rate for the windows facing orientation j, in cfm/ft, as

given in the tables above
• Perimeter is the leakage perimeter for all windows facing orientation j, in ft., as given in

the tables above.
In the above equation, the leakage is defined as a cfm per linear foot of perimeter.  
Additionally, the 1.08 is a factor to account for units and for density, where the resulting design 
heat load is in BTUs per hour.  The pressure correction factor is used to correct for the 
differences in observed pressure on the windows due to wind versus the leakage at the rating 
pressure for the windows, and is simply a ratio of the wind pressure expected by location based 
on the average wind speed and the rating pressure for window leakage (0.3 in W.C.).  For this 
location, the expected wind velocity is 13 mpg, resulting in a wind pressure of 0.09 in W.C. 
The gas usage resulting from infiltration in each direction can then be calculated: ���	���
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In the equation above, the %WindDirection-j factor accounts for the percent of time that the wind 
is blowing from the direction j, that the window is facing. This value is determined based on 
location, from typical meteorological data. 
The gas usages are then summed for all directions to determine the total usage associated with 
the infiltration levels.  For this project, the total gas usage for the base case windows was 846 
m3, and the total gas usage for the infiltration in the efficient case windows was 597 m3.  This 
results in a total reduction in gas usage of 249 m3, due to reduced infiltration. 
This project also claimed savings for weatherstripping around the windows.  For the 
weatherstripping, a similar analysis was completed, using the equations above and the leakage 
rates and perimeter values from the tables above.  Based on this data, the total gas usage for 
the base case window was 2,393 m3, and the total gas usage for the infiltration in the efficient 
case windows was 379 m3.  This results in a total reduction in gas usage of 2,014 m3, due to 
reduced infiltration. 
Radiation heat gains are calculated by month.  To determine the heat gain due to radiation, the 
incident solar radiation (BTU/sf), by month, is multiplied by the area of the windows, by an 
orientation factor, and the area by orientation, as given in the equation below: �����	��	� = 	%�#	�
��	�����	�	��
�	�	&�	
����	��	'�#���	�	"�
���
��	'��#�	��	�	�" 
 
Where: 
• Incident solar specifies the incident solar radiation is based on the location, and is 

interpolated from 1997 ASHRAE Fundamentals Handbook.   
• The area is the total window area, as given in the tables above. 
• Clearness fraction is based on the location, and specifies the percent of incident solar 

radiation that is not blocked by the atmosphere and cloud cover.  This data is taken 
from NASA surface meteorology and solar energy data. 

• SC is the window shading coefficient.  This is a property of the installed windows, and is 
essentially the percentage of incident solar radiation that is passed to the interior space.  

For the base case, the solar gains are expected to offset 11,200 m3 of natural gas usage, and 
for the efficient case, the solar gains are only expected to offset 10,400 m3 of natural gas 
usage.  This results in an overall gas usage increase of 800 m3.   
It should be noted that due to the nature of the template, which requires the user to overwrite 
the inputs for the analysis multiple times, the verification could not with confidence determine 
what values were used to calculate the original savings estimates in all cases. 
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TABLE 1 EX-ANTE SAVINGS ESTIMATES 

 Ex ante Savings 
m3 natural gas 4,604 
kWh electric 0 
L water 0 
Incremental Cost $91,955 

 
The application states that the expected useful life of this measure is 20 years.  Based on this 
EUL, and the incremental costs and savings presented above, the expected TRC for this project 
is -$75,892 

Description of Verification 
An initial site visit to verify the installation of the windows was conducted on February 4, 2014.  
The site representative was interviewed and a walkthrough of the building was performed.  The 
customer provided access to one rental unit for inspection of the windows as well as the 
heating equipment.     
All of the windows were found to be installed as expected.  The windows are installed in 
residential units.  They were found to be double-pane, insulated glass windows with aluminum 
frames.  The operable windows were slider-style windows.   
The removed windows were not available for inspection, however, per the site representative, 
the windows were the original windows for the units, which were built in approximately 1989.  
They were singe-paned vinyl windows.   
Heating for the units is met with standard efficiency (80%) forced air furnaces.  No central 
cooling is installed; however, the site representative estimated that approximately 70% of the 
units install window air conditioning units. 

Summary of Verification Calculations 
The verification used a modified version of the Union Gas template to calculate the savings.  
Essentially, the same calculation methodology was used; however, the template was modified 
to eliminate the “iterative” approach that required the overwriting of the inputs to preserve the 
analysis in full.   
Additionally, no changes were made to the U-values or areas for the baseline or installed 
windows.  The removed windows were single-pane vinyl windows.  Based on this, the 0.5 U-
value for the existing windows in the original analysis was reasonable.  The 0.38 U-value for the 
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proposed windows is consistent with the provided specifications and the types of windows 
observed.  
Similarly, no change was made to the leakage rate for the existing case.  The 0.45 to 0.55 
cfm/ft value is low, however, reasonable for older windows.  Additionally, the 0.3 cfm/ft was 
reasonable for non-ENERGY STAR new windows.      
Additionally, the furnace efficiency used in the analysis was modified.  The original analysis 
used a curve that “derated” the efficiency as the temperature increased, and the furnace was 
expected to be less lightly loaded.  Based on this curve, at outdoor air temperatures of 63°F the 
furnace was only expected to be 35% efficient.  This derating appeared excessive.  The 
verification retained the curve used in the original analysis; however, set a limit on the 
efficiency to not be derated below 70% efficient. 
Finally, the original analysis used the entire window area as the area for the solar gains.  
However, a portion of this area is taken up by the window frames, which do not allow any solar 
heat transfer.  Therefore, the verification reduced the area for the solar gains by 13%, which 
was estimated based on the window sizes. 
The original analysis did not claim any electric savings.  The verification effort did analyze the 
projects for electric savings potential.  For the window projects, no electric savings were 
credited for the infiltration or the conduction, since the temperature differential between the 
inside and outside was expected to be small.  However, the solar gains were calculated for the 
summer months.  For 70% of the spaces, this additional load was assumed to be met by a 
window air conditioning unit, with an EER of 6.  The window air conditioner was only assumed 
to operate 500 hours per year. 
The verified savings for this project are given in the table below. 
TABLE 2 EX-POST ENERGY SAVINGS COMPARISON 

 Ex ante 
Savings 

Verified 
Savings 

Project 
Realization 

Rate 
m3 natural gas 4,604 4,614 100.2% 
kWh electric 0 227 N/A 
L water 0 0 N/A 
Incremental Cost $91,955 $91,955 100% 

 
Primary Cause for Adjustment:  Unknown 
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Project ID#: 2013-COM-0016 
Measure: Pipe Insulation 
Ex Ante Savings: 2,541 m3 natural gas; 0 kWh electric,  0 L water 
TRC: -$108,669 
Incremental Cost: $121,050 
Facility Usage: Residential 

Measure Description 
The customer installed pipe insulation of 935 ft of domestic hot water piping.    

Summary of the Ex Ante Calculations 
This project involved the installation of 1” insulation on domestic hot water piping for a 
residential building.  On 235 ft of horizontal piping and 700 ft of vertical piping, no insulation 
had been installed prior to the completion of this project.  The specific lengths and orientations 
of piping that had insulation installed are described in the table below. 

 
For each pipe section in the table above, a heat loss value was determined using NAIMA 3E+.   
The savings were then the difference between the heat loss for the pipe with and without the 
insulation installed, using the equation: 
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In the equation above, the water heating efficiency used was 80% and the hour is 8,760 hours 
per year.  The %Heating is the percent of the year that the building is expected to be in heating 
mode.  No savings are claimed during the heating season, since it is expected that the heat loss 
during the heating season would displace heat that otherwise would be met by the HVAC 
system.  Since the efficiencies are the same, no savings are expected. 

length diameter
(feet) (in)

5 Hot water lines 540.00 1" Vertical
6 Hot water lines 90.00 1" Horizontal
9 Hot water lines 60.00 1.5" Vertical

10 Hot water lines 145.00 1.5" Horizontal
11 Hot water lines 100.00 2" Vertical

Layout# Component
Dimensions of 
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TABLE 1 EX-ANTE SAVINGS ESTIMATES 

 Ex ante Savings 
m3 natural gas 2,541 
kWh electric 0 
L water 0 
Incremental Cost $121,050 

 
The application states that the expected useful life of this measure is 20 years.  Based on this 
EUL, and the incremental costs and savings presented above, the expected TRC for this project 
is -$108,669. 

Description of Verification 
An initial site visit to verify the installation of the pipe insulation was conducted on February 6, 
2014.  The site representative was interviewed and a walkthrough of the building was 
performed.  The customer provided access to the ceiling spaces where the piping was installed, 
as well as to the mechanical rooms with the water heating units.  Additionally, the customer 
provided drawings of the domestic hot water piping layout.  All of the pipe insulation was found 
to be installed as expected.       
The heating for the hallway spaces is provided by the make-up air unit.  The make-up air unit 
provides conditioned air into the hallways.  No thermostats or temperature feedback for the 
hallways is installed; rather, the temperature of the discharge is controlled to a setpoint.  After 
being discharged into the hallways, the ventilation is exhausted from the kitchen and bathroom 
exhaust units in the apartments.  Heating in the apartments is provided by an 80% efficient hot 
water boiler. 

Summary of Verification Calculations 
The verification used a similar approach as the original analysis however several changes were 
made.  First, the original analysis calculated the heat loss of the pipe using NAIMA 3E+, 
assuming a hot water temperature of 120°F and a space temperature of 76°F for all piping.  
However, based on the onsite findings, the hot water temperature setpoint observed (at the 
boilers) was 140°F.  In the base case in the verification analysis, it was assumed that the 
average water temperature of the system would be 10°F colder than the setpoint.  For the 
proposed case, because of the insulation, less heat loss from the piping is expected and the 
water temperature is expected to be warmer than without the insulation.  The verification 
analysis assumed a temperature drop of only 5°F, for a water temperature of 135°F.   
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The space temperatures were adjusted in the verification analysis.  The original analysis 
assumed a space temperature of 76°F.  This was reasonable for the space, however, the 
horizontal piping was located in a space above the suspended ceiling and the vertical piping 
was located in encloses spaces in the wall construction.  The verification assumed that due to 
the low heat loss in the proposed case, the 76°F temperature was reasonable, however in the 
base case, the ambient temperature of the ceiling area was assumed to be 81°F and the wall 
spaces were assumed to be 89°F.     
Based on the customer supplied piping diagrams, it appeared that the pipe sizes claimed were 
inconsistent with the actual pipe sizes.  The lengths of each pipe size and orientation, along 
with the heat loss values for the baseline and efficient cases (from NAIMA 3E+) are presented 
in the table below.  Additionally, the resulting natural gas usage (m3) savings and kWh savings 
are also presented, based on a hot water heater with an 80% recovery efficiency (based on the 
manufacturer heater specifications) and electric resistance heating for the space.   Similar to 
the original analysis, the savings were set to zero during the heating season (5,619 hours per 
year), since the heat loss would be offset by gas usage by the HVAC heating system.   

Due to the smaller pipe sizes, the savings for the project were reduced.  Although the cause of 
the discrepancy is unclear, it is possible that the pipe diameters claimed were based on a 
measured outer diameter of the pipe rather than the pipe size.  Due to the smaller pipe size, 
the natural gas savings presented in the table above are less than the original estimates.   
The original analysis did not claim any electric savings.  The verification effort did analyze the 
projects for electric savings potential.  For 20% of the spaces, this additional load was assumed 
to be met by a window air conditioning unit, with an EER of 6.  The window air conditioner was 
only assumed to operate 500 hours per year. 
The verified savings for this project are given in the table below. 

BTU/Yr Pre BTU/Yr Pre BTU/Yr Post
length diameter
(feet) (in)

1 Hot water lines 210 3/4" Vertical 164,800 61,057 103,743 257
2 Hot water lines 0 3/4" Horizontal 247,032 61,670 185,362 0
5 Hot water lines 140 1" Vertical 206,300 63,590 142,710 235
6 Hot water lines 90 1" Horizontal 301,100 64,090 237,010 251
9 Hot water lines 100 1.25" Vertical 260,500 82,760 177,740 209

10 Hot water lines 145 1.25" Horizontal 382,400 83,440 298,960 511
11 Hot water lines 0 2" Vertical 372,700 96,790 275,910 0

1,464Total

 (130F water/ 
89F air)

# Component
Dimensions of 

Layout BTU/Hr 
Reduction

m3 
Savings (130F water/ 

81F air)
(135F water/ 

76F air)
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TABLE 2 EX-POST ENERGY SAVINGS COMPARISON 

 Ex ante 
Savings 

Verified 
Savings 

Project 
Realization 

Rate 
m3 natural gas 2,541 1,464 57.6% 
kWh electric 0 385 N/A 
L water 0 0 N/A 
Incremental Cost $121,050 $121,050 100% 

 
Primary Cause for Adjustment:  Inappropriate Assumption 
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Project ID#: 2013-COM-0263 
Measure: Windows  
Ex Ante Savings: 654 m3 natural gas; 0 kWh electric,  0 L water 
TRC: -$30,547 
Incremental Cost: $33,869 
Facility Usage: Residential 

Measure Description 
The customer replaced the windows in a number of townhouses.  A total of 91 windows were 
replaced, however, these replacements took place at three different addresses.  This project 
accounts for the windows installed at one of the three locations, assumed to be one third of the 
total windows installed.      

Summary of the Ex Ante Calculations 
This project involved the installation of new windows.  The installed window area and leakage 
perimeter, by orientation, for all three locations, is given in the table below. 

 NNE ESE SSW WNW 
Window Area (ft^2) 250 190 618 231 
Window Leakage Perimeter (ft) 205 151 349 114 

 
The leakage area is the area around the slider for the window, rather than the perimeter of the 
window itself. 
In addition to the window size and perimeter information given above, a U-value (conduction 
coefficient) and leakage rate was given for the windows, for both the baseline and the efficient 
case.  The U-values and leakage information given is listed in the table below.  

 Baseline 
Windows 

Proposed 
Windows 

U-Value 0.5 0.37 
Window Leakage Rate (cfm/ft) 0.6 0.3 

 
The savings were calculated using a template developed for Union Gas for window projects.  
The template calculates the savings due to the conduction as well as the infiltration by 
orientation.  The calculations also account for the solar gains transmitted into the space, due to 
the solar heat gain coefficient for each window.  Overall project savings are then calculated 
using the equation: 
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To determine the savings associated with the conduction a heat load is calculated using the 
window area and U-value (heat transfer coefficient), and the difference in temperature between 
the inside space and the temperature at the design conditions, based on the specific area, using 
the equation: 

�
�	
�	�
��	���� = 	 ������� 	�	��
������� 	�	�������� − �������� 
Where: 
• Uwindow is the U-value of the window, as given in the tables above.  
• Areawindow is the area of all orientations of windows, as given in the tables above. 
• Tinside is the interior space temperature, or 72°F. 
• Tdesign is the outdoor air temperature at the design conditions, based on the locations.  

For this project, the design outdoor air temperature is -11.1°F for the base case 
windows and -0.9°F for the high performance windows. 

This design heat load is then applied to an ASHRAE simplified bin analysis method, where the 
expected gas usage for the baseline and efficient new window condition is calculated for each 
temperature bin, using the equation:   

���	���
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In the equation above, the efficiency was changed based on the outdoor air temperature; 
however, no explanation or justification was given for the efficiency changes. 
Similar to conduction, a design heat load was also calculated for the baseline and the efficient 
installed windows for infiltration.  The design heat load was based on  
�
�	
�	�
��	���� = 	�
� �
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In the above equation, the leakage is defined as a cfm per linear foot of perimeter.  
Additionally, the 1.08 is a factor to account for units and for density, where the resulting design 
heat load is in BTUs per hour.  The pressure correction factor is used to correct for the 
differences in observed pressure on the windows due to wind versus the leakage at the rating 
pressure for the windows, and is simply a ratio of the wind pressure expected by location based 
on the average wind speed and the rating pressure for window leakage (0.3 in W.C.). 
This value is then use similarly to the conduction heat loss using the equation below: 
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Where: 
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• i is the average temperature for each temperature bin for the ASHRAE simplified bin
analysis, ranging from -22°F to 63.5°F, in 4.5°F increments.

• HoursBin-i is the hours per year that occur within the temperature bin with an average
temperature of i, based on typical meteorological year data.

• EffBin-i is the heating efficiency at the bin temperature i.  The heating efficiency is 80%
for the lowest temperature, but decreases to 12% at the highest bin.  No explanation or
justification w as given for the efficiency curve used.

Similar to conduction, a design heat load for each direction was also calculated for the baseline 
and the efficient installed windows for infiltration.  The design heat load was based on the 
equation: �
�	
�	�
��	��������
������

= 	 �
� �

� 	�	�
�	!
�
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Where: 
• j specifies the direction (N, S, E, W) that the installed windows face.  A separate design

heat load is calculated for each direction.
• Leakage is the window leakage rate for the windows facing orientation j, in cfm/ft, as

given in the tables above
• Perimeter is the leakage perimeter for all windows facing orientation j, in ft., as given in

the tables above.
In the above equation, the leakage is defined as a cfm per linear foot of perimeter.  
Additionally, the 1.08 is a factor to account for units and for density, where the resulting design 
heat load is in BTUs per hour.  The pressure correction factor is used to correct for the 
differences in observed pressure on the windows due to wind versus the leakage at the rating 
pressure for the windows, and is simply a ratio of the wind pressure expected by location based 
on the average wind speed and the rating pressure for window leakage (0.3 in W.C.).  For this 
location, the expected wind velocity is 5 mpg, resulting in a wind pressure of 0.06 in W.C.. 
The gas usage resulting from infiltration in each direction can then be calculated: ���	���

��
�����������

= 	 �
�	
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In the equation above, the %WindDirection-j factor accounts for the percent of time that the wind 
is blowing from the direction j, that the window is facing. This value is determined based on 
location, from typical meteorological data. 
The gas usages are then summed for all directions to determine the total usage associated with 
the infiltration levels.  For this project, the total gas usage for the base case windows was 267 
m3, and the total gas usage for the infiltration in the efficient case windows was 145 m3.  This 
results in a total reduction in gas usage of 123 m3, due to reduced infiltration. 
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Radiation heat gains are calculated by month.  To determine the heat gain due to radiation, the 
incident solar radiation (BTU/sf), by month, is multiplied by the area of the windows, by an 
orientation factor, and the area by orientation, as given in the equation below: �����	��	� = 	%�#	�
��	�����	�	��
�	�	&�	
����	��	'�#���	�	"�
���
��	'��#�	��	�	�" 
 
Where: 
• Incident solar specifies the incident solar radiation is based on the location, and is 

interpolated from 1997 ASHRAE Fundamentals Handbook.   
• The area is the total window area, as given in the tables above. 
• Clearness fraction is based on the location, and specifies the percent of incident solar 

radiation that is not blocked by the atmosphere and cloud cover.  This data is taken 
from NASA surface meteorology and solar energy data. 

• SC is the window shading coefficient.  This is a property of the installed windows, and is 
essentially the percentage of incident solar radiation that is passed to the interior space.  

For the base case, the solar gain are expected to offset 6,322 m3 of natural gas usage, and for 
the efficient case, the solar gains are only expected to offset 5,927 m3 of natural gas usage.  
This results in an overall gas usage increase of 395 m3.   
It should be noted that due to the nature of the template, which requires the user to overwrite 
the inputs for the analysis multiple times, the verification could not with confidence determine 
what values were used to calculate the original savings estimates in all cases. 
TABLE 1 EX-ANTE SAVINGS ESTIMATES 

 Ex ante Savings 
m3 natural gas 654 
kWh electric 0 
L water 0 
Incremental Cost $33,869 

 
The application states that the expected useful life of this measure is 20 years.  Based on this 
EUL, and the incremental costs and savings presented above, the expected TRC for this project 
is -$30,547 

Description of Verification 
This project was verified through a phone interview, completed on February 19, 2014.  Upon 
review, this project had low uncertainty and low savings levels.  The customer representative as 
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well as the engineer was interviewed.  Additionally, the site was “virtually inspected” through a 
review of online images of the facility as well as satellite imagery to verify window sizes and 
orientations.      
Based on that interview, all of the windows were found to be installed as expected.  The 
windows are installed in residential units.  They were found to be double-pane, insulated glass 
windows with wood frames.  The operable windows were slider-style windows.   
Per the site representative, the windows were the original windows for the units, and were 
double-panes vinyl windows.     
Heating for the units is met with standard efficiency (80%) forced air furnaces.  No central 
cooling is installed; however, the site representative estimated that approximately 10% of the 
units install window air conditioning units. 

Summary of Verification Calculations 
The verification used a modified version of the Union Gas template to calculate the savings.  
Essentially, the same calculation methodology was used; however, the template was modified 
to eliminate the “iterative” approach that required the overwriting of the inputs to preserve the 
analysis in full.   
Additionally, no changes were made to the U-values for the baseline or installed windows.  The 
removed windows were double-pane vinyl windows.  Based on this, the 0.5 U-value for the 
existing windows in the original analysis was high, but not unreasonable.  The 0.37 U-value for 
the proposed windows is was inconsistent with the provided specifications, which indicated a U-
value of 0.31.    
Similarly, no change was made to the leakage rate for the existing case.  The 0.6 cfm/ft value is 
high, however, reasonable for older windows.  Also, the 0.3 cfm/ft value for the proposed 
windows was consistent with the recommended values for leakage for new windows, as 
specified in the template.  This value was also consistent with expected values, based on a 
review of literature.    
The area for the project was modified. The original analysis examined the windows installed at 
three locations (the location included in this project and two additional locations).  The savings 
were split evenly among the sites.  However, based on the provided data, the area installed at 
this location was less than installed at the other sites.  The window area for the original and 
verification analysis is given in the table below. 

 NNE ESE SSW WNW 
Original Window Area (ft^2) 250 190 618 231 
Original Site Window Area (ft^2) 83.3 63.3 206 77 
Verified Site Window Area (ft^2) 54.6 0 46.3 0 
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Additionally, the furnace efficiency used in the analysis was modified.  The original analysis 
used a curve that “derated” the efficiency as the temperature increased, and the furnace was 
expected to be less lightly loaded.  Based on this curve, at outdoor air temperatures of 63°F the 
furnace was only expected to be 12% efficient.  This derating appeared excessive.  The 
verification retained the curve used in the original analysis; however, set a limit on the 
efficiency to not be derated below 70% efficient. 
Changes were made to the window shading coefficient for both the baseline and proposed 
cases.  For the baseline case, the shading coefficient was decreased from the assumed value of 
0.8 to 0.65, based on the customer description of these windows being double-paned.  For the 
proposed case, the shading coefficient was decreased from 0.75 used in the original analysis to 
0.61, based on the supplied documentation. 
Finally, the original analysis used the entire window area as the area for the solar gains.  
However, a portion of this area is taken up by the window frames, which do not allow any solar 
heat transfer.  Therefore, the verification reduced the area for the solar gains by 13%, which 
was estimated based on the window sizes. 
It should be noted that there was a calculation error in the original analysis.  The heat loads 
calculated for the baseline condition assume a design temperature of -11°F, however, the 
proposed case design temperature is -0.9°F.   
The changes made nearly completely cancel out.  The verified savings for this project are given 
in the table below. 
The original analysis did not claim any electric savings.  The verification effort did analyze the 
projects for electric savings potential.  For the window projects, no electric savings were 
credited for the infiltration or the conduction, since the temperature differential between the 
inside and outside was expected to be small.  However, the solar gains were calculated for the 
summer months.  For 20% of the spaces, this additional load was assumed to be met by a 
window air conditioning unit, with an EER of 6.  The window air conditioner was only assumed 
to operate 500 hours per year. 
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TABLE 2 EX-POST ENERGY SAVINGS COMPARISON 

Ex ante 
Savings 

Verified 
Savings 

Project 
Realization 

Rate 
m3 natural gas 654 161 24.6%
kWh electric 0 1 N/A
L water 0 0 N/A
Incremental Cost $33,869 $7,951 23.5%

Primary Cause for Adjustment:  Unknown 
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Review of Sample Files 
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EXECUTIVE SUMMARY 

Byron J. Landry & Associates Inc. was contracted by Union Gas Limited to complete 
an engineering review of (21) Custom Application Commercial/Industrial Energy 
Efficiency Projects spanning the Year 2013 and the results are presented in this 
report. 

The objectives of these reviews are to verify that the energy efficiency projects were 
installed and are operational, and to estimate the gas volume savings of the projects 
as implemented compared to the estimated savings in the project application 
submission. 

It is noted that this assignment was completed within the stated scope of work and 
does not constitute a detailed engineering study. This assignment was limited to 
observations at rea.di1y accessible Jocations, interviews with site personnel and a 
review of data provided. 

Because of the variability of energy rates, this report is based on projected savings 
in units of energy (i.e. cubic meters of natural gas). 

The results of the Year 2013 review of the sample files are summarized in the table 
on the following page, for reference. Overa1l, a downward adjustmentof231,200 
m3 fyr ( -1.1% overa1l variance) for natural gas savings was made. Overall net 
adjustments to measure life, however, have yielded an upward adjustment of 
3,850,612 m3 of cumulative natural gas savings ( +2.2% overall variance). 

For all cases reviewed, the customer's site contacts expressed satisfaction regarding 
the installation and operation of the implemented measures and the level of 
technical/financial support they have received from Union Gas. In general, the 
energy saving projections in the Custom Application files were well supported with 
background documentation that was based on sound engineering practice. In some 
ofthe reviews, additional information fr.om plant energy information systems (PLC, 
DCS, SCADA] needed to be requested on site to view key operating parameters 
which formed the basis of the calculation summaries that were presented in the 
Union Gas file. Since this type of data is only available post-installation for the 
energy measure, this emphasizes the value of a mandatory site visit in the review 
process. 

The (3) projects that experienced considerable downward adjustment in natural gas 
savings projections are explained as follows: 
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Cl08- 2013-IND-0046 

Due to an jncrease in ga·s consumption at the dryer (that is attached to the air 
preheater) over a broad range of production volumes, a review of most ·recent Year 
2013 energy intensity data revealed that a deterioration occurred in dryer 
performance over the first year in service. An adjustment to the savings claim is 
made on the basis of the revised calculations and updated data, until the full 
performance level can be restored following maintenanc~ to investigate and 
remediate the cause of the reduced performance. 

CI07 - 2013-IND-0037 

The .reviewer found two aspects of the analysis that warranted adjustment. The 
insulation analysis on the hot oil pipes assumes a constant 450°F fluid temperature 
for the entire year. During the site visit, while the plant was in winter operating 
mode, observed hot oil temperature was 395 "F. Plant management confirmed that 
this is indicative of winter operation for at Jeast  of the year, prior to 
ramping up in . Since the heat Joss 
coefficients used in the analysis are dependent on pipe fluid temperature, 
readjustments were made to reflect a nominal 400°F hot oil temperature fo~  
months. The second aspect that warranted adjustment concerns the heat loss 
coefficients that were .input for the lhn insulation Base Case appeared to be too high. 
The reviewer re-calculated new heat loss coefficients (factoring monthly average 
ambient temperatures and wind speeds originally used in the analysis). 

CI16- 2013-COM-0026 

for this enterprise may have altered the direction of future 
types of grain handling, lower than those originally identified in the project file) . The 
file calculations were based on future anticipated throughput of a variety of grains~ 
including . A review of production data on Site confirmed that 
no wheat or soy was processed and only  was expected to be received in the 
next few years (at approximately 2013 throughput levels). This automatically 
reduces the major component of energy savings projected in the project file. The 
savings calculations also are a]so based on the expectation that the manufacturer's 
published fuel input per lb of H20 evaporated would be achieved in practice. 
ReVised coefficients were applied, based on actual metered and archived production 
data obtained during the site survey. 

It should be noted that (2) projects were found to be out of service during the site 
visit Related details are outlined as follows: 
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(Cl08- 2013-IND-0045) 

Due to safety issues, the equipment had to be removed from service until vatving 
and lockout safeties are installed on associated piping. This prompted the reviewer 
to request a written commitment from the Customer as to if and when this 
equipment will be returned to service. The Customer has responded with a written 
confirmation that the necessary engineering drawings, parts procurement and TSSA 
approval have been received to allow the plant to proceed with remedial work. The 
estimated time frame stated by the Customer places the likely reinstatement back to 
service within one year of the initial downtime. Given that the energy performance 
of the system was tracking expectations prior to the removal from service and given 
the strong likelihood that this equipment should be returned to service, there is no 
compelling reason to adjust the annual savings estimate at this time. The one year 
downtime, however, does trigger a corresponding one year downward adjustment 
to measure life (EUL ). 

CI15 ~ 2013·IND~0042 

A heat exchanger that formed a key component of the energy savings was found to 
be out of service due to the re-emergence ofleakage in its coil. In order to gauge the 
likelihood of this situation being remediated, the reviewer requested written 
confirmation from the Customer regarding their efforts to return this equipment to 
service. The Customer responded in writing that a replacement heat exchanger has 
been acquired and then stated their expectations that the work would be completed 
by the end of April 2014. The downtime incurred to date prompts the reviewer to 
reduce the EUL from 20 years to 19.5 years. 

Fe.edback received from the sites reinforce the view that the Union Gas DSM 
Programs continue to be well managed and all customers acknowledged that these 
incentive programs were key to overcoming internal capital constraint barriers to 
implementing the energy efficiency projects in their o11ganizations. In many cases, 
this support has motivated businesses to select higher initial cost, energy efficient 
technologies over conventional desjgns or to probe deeper into their operating, 
behavior to realize improved life cycJe performance through energy efficiency. 
Additional positive feedback includes the following: 

• Union Gas customer reps .know the industrial setting and context This 
increases customer confidence in the assistance being received. 

• The interface between Union Gas customer reps and the plant contacts is 
perceived as an extension of the plant's "Energy Team", offering an 
educational aspect that the plant would not otherwise have access to under 
the current environment of limited time and resources. 

• Union Gas is equipped with the portable measurement devices (eg. 
combustion analyzers) that the plant would not likely have. 
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Estimates of equipment useful life were generally in conformance with industry 
accepted values and reference sources. The review resulted in (4) projects being 
adjusted downward and (2) projects being adjusted upwards, as illustrated in the 
following summary Table. 

With respect to claimed savings on other utilities, an upward adjustment of 7, 978 
kWh/yr for electricity and 147,696 L of water savings was made, on the basis of 
observed lower condensate return rate (and higher steam leakage) on project CI17-
2013-IND-0064. 
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2014 Independent Review of Random Sample Custom Commercial & Industrial Projects (Union Gas) 

Not/Is: 
1 Based on weighted cost average of Mechanie<!l v> Structuro l compo~~ni.S_ 

2 Reflect> 1 yEar downtrme of prel'leater duero safery related work on au~1fiary P•Pif\g, 
3 S4v1~gs cl~111! ~~ contln&eot on outtorne·of maintenance r~patr\, stlle~vled to o«ur after thasubm,ssluo olthls report 
4. Adjusted to conform t11 Union Gas 20 vear limit artdc.on~lstenev Wlt:'ll'eporling of other meauHes 

Voritmtes Vorltmces 3,850,612 m! 
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2014 Random Sample Custom Commercial & Industrial Projects Independent Review (Electricity & Water Utility Savings) 

C~ ·WillN~~ M~~a~~ ~~iiii~E~~~~~~~~~~~i~~~~~~~~~~§~~~~~~~~~~~~~~~~~~~~~ L£'~-1~83 1 
Agriculture ....., ~ • New 

Ct06- 2013-IN0-0186 Manuf3cturln~: Une Speed Improvements 
~ • ~-0037 Manufucruring Tank & Hot Oil Plpe losYiation 
fOOl:!. ZOl3·1ND·OU45 Manufacturing Starcn Dryer steam l'!rel)eat 

(C109 - 2013-IND-0457 Ma~Uriri" I Process Improvement - ---_-_-_ ----------------_.-t ------·~::. "!-::' ---+----i----+----+----+-----lf----+----.,.. 
C110 - 201S.IND-OO.<I6 Manuia(turing 

Pip!! and Vessel Insulation 
iciu -2013·1NO·Ol77 A£rlrulture 
)gU - 2013-IND•OOSS Educatlon 

1913 -"iii3ToM-oi6iJ Re~ _] ~ock Door Seals 

GH - New Expansl on~···lf -------+-­
p team Leakage Repair __ 

iC114- toH-INI>-0256 Agnculture 
~1013-IND-0042 i Ntanuiacturing 
CllG · 2013·COM·0026 Agriculture 

Lc ti7- Wll-IND-0064 Education 

k ll8· l 013·1ND·Ol96 Manufacturing 
9 - 2013-COM:0l49 

Grain Dryer Replacement 
f steom T-;;p' Replace';;,ent 
Ga ~ Lui\ Repairs 

18 

7,978 kWh VQr/an~s 1~7,69& l 
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1. INTRODUCTION AND SCOPE OF REVIEW 

Page 7 

Union Gas Limited encourages its customers to efficiently utilize natural gas. 
Demand Side Management (DSM) energy efficiency programs of Union Gas include 
educational materials, technical assistance and financial incentives. These programs 
offer energy efficiency audits/studies and financial support in implementing an 
energy management project. Industrial applications are referred to as Custom 
Applications Projects with the savings for each project requirement determined 
separately, based on project specifics. 

Byron J. Landry & Associates Inc. was contracted by Union Gas Limited to complete 
a third party engineering review of the results of (21) Custom Applications Projects 
in the Industrial and Commercial sectors, applying to Year 2013. 

This report provides an independent review of the Union Gas selected, random 
sample projects. The following are the primary objectives of this report: 

• 
• 
• 

verify that the energy efficiency project was installed; 
verify that the system is operational; and 
estimate the gas volume savings of the project as implemented compared to 
the original project savings included in the application form. 

The general approach used for the evaluation consisted of: 

• review of the original application submission from which the savings were 
estimated; 

• conduct a site visit to verify that the project was implemented, determine 
operating practices, collect design and operating data, discuss the project 
with the plant staff; and 

• review available information to estimate the actual savings. 

It is noted that this assignment was completed within the stated scope of work and 
does not constitute a detailed engineering study. It was limited to observations at 
readily accessible locations, interviews with site personnel and a review of data 
provided. 

The random sampling process for Custom Application file selection for review was 
completed by a separate 3rd party consultant retained by Union Gas. The selected 
files were then forwarded to Byron J. Landry & Associates Inc. for review according 
to the following submission dates: 

• (Q1-Q4): (21) files (January 16, 2014) 
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Because of the potential variability of energy rates, this report is based on projected 
savings in units of energy (i.e. cubic meters of natural gas). 

This report is confidential and contains sensitive information about the operations 
of the Customers. It is intended only for internal use within Union Gas and review by 
its external auditor for the DSM Program. 

During the development of this report; some projects warranted inclusion of an 
Appendix_ while others did not For instances where the supporting calculations 
outlined in the Union Gas file were sufficiently detailed and were deemed by the 
reviewer to be sound, these calculations were not repeated in an Appendix. 
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2. Opinion of Equipment Useful Life (EUL) 

It must be emphasized that the evaluation of the susta]nability or life of an energy 
efficiency measure is not a precise exercise. It is based on limited information and 
in many instances is influenced by factors that have not yet occurred. (An example 
would include retroactive rulings by regulatory agencies that would require 
immediate upgrade or replacement of equipment). The evaluation that was 
conducted as part of this assignment represents a technical judgment based on 
accepted industry published data, the visually observed condition of the system and 
previous experience with similar systems in similar applications. This assessment is 
contingent on the assumption that regular preventive maintenance of the system 
will be carried out for th.e duration of its estimated life. 

All stated EUL's were examined, resulting in (4) projects being adjusted downward 
and (2) projects being adjusted upwards, according to the rationale that is outlined 
as follows: 

CIOB- 2013-IND-0045 

Du.e to safety issues, the equipment had to be removed from service until valving 
and lockout safeties are installed on associated piping. The reviewer requested, and 
received, a written communication from the Customer, outlining their commitment 
to restarting the system as well as a status update of the permit involved with piping 
modifications that will allow them to safely run the system. Given the estimated 
time frame for re-introduction back into service is approximately one month short 
of this equipment's removal from service, the reviewer must deduct one year of 
measure life from 20 years ta 19 years. 

CllS- 2013-IND-0042 

A heat exchanger that formed a key component of the energy savings was found to 
be out of service due to the re-emergence ofleakage in its coil. Jn order to gauge the 
likelihood of this situation being remediated, the reviewer requested written 
confirmation from the Customer regarding their efforts to return this equipment to 
service. 'The Customer-responded in writing that a replacement heat exchanger has 
been acquired and then stated their expectations that the work would be completed 
by the end of April 2014. The downtime incurred to date prompts the reviewer to 
reduce the EUL from 20 years to 19.5 years. 

CI20- Z013·GOM-0069 

Measure life estimate was reduced from 22 years to 20 years in order to conform to 
the Union Gas 20 year limit and consistency with reporting of other measures. 
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Three greenhouse projects received adjustments to their EULs, on the basis of the 
approximate weighted average of Mechanical and Structural components that comprise the 
total measure. Without embarking on detailed design engineering, component line items 
from the project file cost summaries were used to indicate a proportion between the 
hardware components of the greenhouse installation. Weighted average was then factored 
against respective component EULs as follows: 

Cl14- 2013-IND-0256 

Heating & Controls- 65% ofMechfStruct sum cost with 20 year EUL; (Double IR poly) 
Envelope- 35% ofMech/Struct sum cost with (5) year EUL. 

Weighted Avg: 0.65 x 20 yrs = 13 yrs 

0.35 x Syrs = 2 yrs 

15 yrs (reduced from 16 years) 

CI03 - 2013-IND-0267 

Heating & Controls- 65% ofMech/Struct sum cost with 20 year EUL; (Triple poly 
carbonate) Envelope & Energy Curtains - 35% of Mech/Struct sum cost with (10- 20) year 
EUL. 

Weighted Avg: 0.65 x 20 yrs = 13 yrs 

0.35x15yrs= ~ 

18 yrs (increased from 1.4 years) 

CI11 - 2013-IND-0177 

Heating & Controls (and HW storage tank)- 60% ofMech/Struct sum cost with 20 year 
EUL; (Triple poly carbonate) Envelope & Energy Curtains - 40% of Mech/Struct sum cost 
with (10- 20) year EUL 

Weighted Avg: 0.60 x 20 yrs = 12 yrs 

0.40x15yrs= ~ 

18 yrs (increased from 15 years) 

The assignment's terms of reference also request comment on the "reasonableness 
of the designation of advancement where applicable". In this context, the reviewer 
interprets the term "advancement" to mean an early replacement of systems or 
equipment for the customer to realize energy savings from increased efficiencies 
sooner, rather than later. The following Table addresses the applicability of 
advancement and associated reasonableness with respect to each project. 
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Commentary on • Advancement" Aspect of Projects and Related Applicability 

Union Gas Project 
. 

Measure 

CI01 - 20B-IND·0455 HVAC Improvement 

(new boiler and process 
CI02- 20B-IND-Q013 

impacts) 

CI03 - 2013-IN0-0267 New Greenhouse Expansion ) 

CI04 ~ 2013-IN0-0185 HVAC Improvement ~ Space He~ting 

CIOS- 2013-INO-Q083 GH -New Multi-Measure 

CI06· 2013-IND-0186 Line Speed Improvements 

CI07- 2013-IN0-0037 Tank & Hot Oil Pipe Insulation 

CI08 - 2013-IN0-0045 Starch Dryer Steam Preheat 

CI09- 2013-IND-0457 Process Improvement 

Cl10- 2013-IND-0046 Spray Dryer Steam Coil Preheat 

Clll - 2013-IND-0177 GH - New Expansion 

Cll2- 2013-IND-ooss Pipe and vessellnsulatron 

Cl13 - 2013-COM-0162 Dock Door Seals 

Cl14- 2013-IN0-0256 GH -New Expansion 

CllS · 20B·IND·0042 Stearn Leakage Repair 

Cl16 - 2013-COM-0026 Graln Dryer Replacement 

Cll7- 2013-IN0-0064 Steam Trap Replacement 

Cl18- 2013-IND-0196 Gas l eak Repairs 

Cil9- 2013-COM-0149 Heat Transfer Improvement 

Cl20 - 2013-COM-0069 Window and Door Replacement 

Cl21- 2013-COM-010 1 Upgraded Roof Insulation 

-
Commen ts - -. 

Not applicable. Roof1ng was partially a safely issue and remaining measures were repairs. No context to Indicate an 

acceleration of a future planned replacement. 

Not appl icable~ New equipment, 

Not applicable. New equipment. 

-

Not applicable. Programming o f HVAC, dock door closures, col i maintenance and filter rep lacements were operational 

enhahcements. No context to indicate an acceleration of a future planned replacement. 

Not applicable. New equi~Qment. 

Not applicable. No evidence to indicate that re-too ling would have been accelerated by DSM program efforts. 

Not appl icable~ New equfpment, 

Not applicable. Re-instatementofexistingpreheat coils back into service. No context to indicate an acceleration of a 
future planned replacement. 

Not applicable. New equipment. 

Not applicable. Re-instatement of existing preheat toils back into service. No context to indicate an acceleratl on of a 
future planned replacement. 

Not applicable. New equipment. 

Not applicable. Newequif)ment. 

Not applicable. New equipment. 

Not applicable. New equipment. 

Leaking HX was traced as source of hard water scale up of boiler so it was replaced and retained, in lieu of venting, go 

that heat capture could be continued. No context to indicate accelerat ion of a future planned replacement. 

' 'Advancement'" originally applied as the prospeco ef h andling increased throuput, at improved ruel efficiency, promp ted 
enquiries by customer on DSM Incentives. Program eftorts appeared to have a role in accelerating purchase. (Ret Note L 
below) 

Not applicable. Operational enhancement. No context to indicate an acceleration of a future plan ned replacement. 

Not applicable. Repair item. No context to indicate an acceleration of a future planned mplacement. 

Not applicable. 1\Jew heat recovery coil and reset controls to optimize heat capture. No context to indicate an accEleration 

of a future planned replacement~ 

''Advancement" applies as the measure appears to have been accelerated by OSM program efforts. (Ret: Note 2 belo w) 

Not applicable. New roof. 
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Notes 

1. Context has changed for this project due to change of ownership and operating profile. Original expectation that 
production levels would increase from processing additional types of grain. All assumptions tbat prompted the new 
purchase never occurred and have Jaw likelihood of occurring in near future. Factoring these realities into 
consideration has already led the reviewer to apply a significant downward adjustment to the savings calculations, with 
Base Case reversion to actual metered performance of old equipment. Existing operating realities make the evaluation 
of "advancement" a moot point. Higher efficiency comparison is made on the continuation of identical grain type at 
similar production and moisture levels. 

Z. Any further evaluation as to the applicability of "advancement" would be academic given the conservatism adopted 
toward measure life. Door and window frames and glazing could be expected to have a service life of 4.0 years. Union 
Gas have adopted a 22 year EUL in the project file, which was subsequently reduced to 20 years by the reviewer, to 
conform to their 20 year limit. Any further adjustment would add onerous, compound contingencies. 
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3. Opinion of Installed or Incremental Cost 

Pn~t· 13 

The opinions of how reasonable were the installed er incremental costs stated in the 
project files are developed by the reviewer in the absence of detailed engineering 
design and quantity survey (beyond the scope of this assignment). Due to the 
susceptibility of pricing to variable market conditions, the nature of the review is 
focused on a "high level'' assessment as to whether the stated costs appear to fall 
within a reasonab1e order-of-magnitude, based on the reviewer's experience with 
similar projects and published data such as Means or Hanscomb. 

The extent of supporting cost information in the files varied. In some cases, the 
project costs were very well supported in the files by the inclusion of line item 
breakdowns of labour and material from the vendor or installer. In other project 
files, total costs were simply stated as a sing]e line item. Usually, this may have been 
due to Circumstances where the project measure was but one component of severaJ 
other site works, where this would have been difficult to split out shared piping, 
valving, etc. Otherwise, the plant or faci1ity may have .expressed strong sensjtivities 
or concerns on not having this key information potentially leaked to their 
competitors and would then view the pursuit of any further detail by an outsider to 
be intrusive. 

The reviewer's related observations that are outlined in each project summary 
Table have factored the considerations that are expressed in the foregoing. 
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4. INDUSTRIAL CUSTOM PROJECT REVIEW SUMMARIES 

Detailed summaries for each Industrial Custom Application project, with review 
comments and adjusnnents, are presented below. 

Sector: Manufacturing 

lnstalledjlncremental 
Cost: 

Project Measur~: 
ProJect Description: 

Commissioned Date~ 

Reviewer•s 
~-------t---Technical O~oo: 

Reviewer•s 
Observadoos: 

Blended average is 
reasonable. 
Component cost 
breakdowns sum 

The company set a target of a 25% energy reduction in ftve 
years. Current score cards track 22.3% as of July 2013 
(electrical and gas consumption). Target for 2013 was 14.2%. 
Implement energy initiatives to curtail natural gas usage per 
unit sold over a three year plan. These changes are to be 
completed via dock doors seals, optimized control of rail doors 
- ensuring they are closed, closing of truck dock door, heating 
ventilation hot water elimination, zip 

new roofing and 

AGREED 

The project file includes a CUSUM and Regression analysis that is rigorous and indicates a 
strong correlation of natural gas consumption to weather data. Any apparent anomalies (eg. 
Energy savings leveling off) were well explained (seasonality and construction effects). This 

is deemed to be sound. Within nature of the and 
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weather analysis, the component Energy Efficiency measures essentially comprise: 
• complete re-roofing with upgraded insulation in select areas of the plant 

Page 15 

• repair of existing damper control (Jordan) motors to enable air control modulation 
to be restored 

• removal and sealing of (3) roof exhaust fans; (2) of which operated continuously 
with the Jrd abandoned and open to atmosphere through the roof 

• repair and replacement of bay doors and dock seals, plus improved door closure 
control 

• temperature setbacks on zone ventilation 
The reviewer completed a cursory analysis of the energy saving potential of the component 
measures (which can more readily be quantified) to independently verify if the claimed 
savings are in agreement within a reasonable order-of-magnitude. This rationalization is 
included in Appendix "A" for reference. The reviewer's evaluation was supported by 
observations made during the site visit and archived trend data to demonstrate that the 
temperature setback programming is operating as intended and to offer an insight into the 
impact of restoring proper air damper control in the Air Handling Units. The analysis can 
readily account for 6 million compared to the claimed 5.9 million m3 savings, without 
factoring bay door replacement and dock sealing. Given the CUSUM analysis (based on 
actual metered data) would also reflect behavioral aspects and weather variables that could 
also differ from the assumptions necessary to the reviewer's analysis, the savings claim may 
be supported without adjustment. 
FILE SUPPORTING DOCUMENTATION: 
Project file includes calculation spreadsheet CUSUM and Regression analysis and summary, 
with explanatory notes. Installation and repair costs are itemized as line items in the file's 
project description worksheet. 
REVIEWED BY: 
Byron Landry, P. Eng., CEM, CEA 
Byron J. Landry & Associates, Inc. 

REFERENCE APPENDIX FOR AGREEMENT 
RATIONALE: 'Appendix A' 
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UNION GAS 
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DSM, Research and Evaluation Review of 2013 Custom Projects 

Installed/Incremental 
Cost: 

$2,874,132 

Reviewer's 
Technical 
Reviewer's 
Observations: 

Indeterminate. 
Capital Investment 
line item stated but 
no details ed. 

AGREED 

Reviewer Adjusted: 
No ustments. 

OBSERVATIONS & REASON FOR AGREEMENT: 
The project file outlines a comprehensive analysis that correlates monthly "before/after" 
production, natural gas and steam quantities. Natural gas savings are realized from (3) 
component aspects, namely: 

• Replacement ofless efficient  boiler with higher efficiency  boiler, 
equipped with combustion air preheater. The air preheater was designed to 
increase efficiency by up to 7.5%, based on performance at other similar company 
plants. The file calculations factored 5%, which was prudently conservative. (Site 
observations of temperature gauges noted a 170 OF fiT as a spot check. Using an 
approximation of a 1% efficiency improvement for every 40 OF air temperature rise 
would yield a 4.25% ~nt, which is sufficiently close to the 5% used). The 
efficiency of the new --Boiler enabled production to be accomplished by 
operating a single boiler, with the older boiler relegated to standby duty. 

• Sparge steam requirements to the process were reduced with the new system. 
• The process requires vacuum, generated by steam ejectors. Lower vacuum 

requirements associated with the project (from shutdown of one­
increased the downtime of its associated steam ejector. A viewing of the operating 
vacuum parameters on the plant DCS confirmed that vacuum is either meeting or 
improving upon required setpoints, thus indicating no compromise to the process 
from the steam reduction. While steam flow is not metered to the ejectors, site 
observations of line size and steam pressure confirmed that the flows used in the 
calculations were within a reasonable range. 
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to the support of the stated savings claim without adjustment (Also, actual Year 2013 
metered natural gas consumption data is in very close agreement with the projected higher 
efficiency option fuel c~msumption in the project files). 

FILE SUPPORTING DOCUMENTATION: 
Project file includes calculation spreadsheet analysis and summary.Installed cost outlines 
capital investment summary. 
REVIEWED BY: REFERENCE APPENDIX FOR AGREEMENT 
Byron Landry, P. Eng., CEM, CEA RATIONALE: N/A 
ByronJ. Langzy & Associates, Inc. 
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UNION GAS 
DSM, Research and Evaluation Review of 2013 Custom Projects 

Union Gas Pro ect Code. CI04 2013 IND 0185 -. 
Site Verification Date: February 11, 2014 
Site Measurements: (Not applicable) 
Equipment Useful Life: 20 years Reviewer's Reasonable. 

Technical Opinion: 
Installed/Incremental $83,870 Reviewer's Extra commitment of 
Cost: Observations: labour and 

programming is 
clearly outlined. 

Project Measure: HVAC Improvement - Space Heating 
Project Description: Operate in efficient manner including the following: 

• Make-up Air Units - Temperature setback reduction during 
non-production 21C to 18C. Programming and daily system 
monitoring. Facility group lead oversight. 

• Air House PM Coil Maintenance and Filter Replacements . 
Removing debris from air ways. Possible dampers open in 
some cases, filter and removal of debris. One hour per shift 
for 240 days a year. 

• Dock Doors. Closed all dock doors during shut-down. Some 
dock doors with low material turnover rate are closed 
during production. 6 days vs 7 days open; 35% doors closed 
during production. All dock door openings programed with 
an update for operator to override and allow the doors to be 
closed even while the trailers are docked. (not able to close 
the doors for safety reasons prior to 2012). 

Commissioned Date: November 30, AGREEMENT OR AGREED 
2012 ADJUSTMENT ON 

ANNUAL SAVINGS 
PROJECTIONS 

GROSS ANNUAL NATURAL GAS (ml) SAVINGS PROJECTIONS 
Union Gas File: Reviewer Adjusted: 

1,741,055 No adjustments. 
OVERALL CUMULATIVE NATURAL GAS (m3) SAVINGS PROJECTIONS 

Union Gas File: Reviewer Adjusted: 
16,017,706 No adjustments. 

OBSERVATIONS & REASON FOR AGREEMENT: 
The project file includes a CUSUM and Regression analysis that is rigorous and indicates a 
strong correlation of natural gas consumption to weather data. This analysis is deemed to be 
sound. The measure was further confirmed on site with a review of trend data to 
demonstrate that the temperature setback programming is operating as intended. Random 
views of related trend data are included in Appendix "B" for reference to illustrate that the 
controlled temperature profiles are in general conformance with the scheduled production 
and non-production hours that are outlined in the file documentation. 
To ensure that the discipline of dock door closures is maintained during non-production 
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periods, plant supervisors are mandated to ensure these are closed through the issuance of a 
written work instruction. (Appendix "B" includes a copy of the plant's weekend and shut-
down check sheets). As for maintaining deck door closure discipline during normal operating 
hours, the team leads train each of the operators to ensure they are closed at all times as 
well. (There is not a speclflc work lnstructlon for this but handled through operator tratntng 
and random confirmations by the team lead personnel). On the basts of the foregoing. the 
reviewer supports the savings project1ons as outUn.ed tn the project file. 
FILE SUPPORTING DOCUMENTATION: 
Project file includes calculation spreadsheet CUSUM and Regression analysis and summary, 
with explanatory notes. 
REVIEWED BY: REFERENCE APPENDIX FOR AGREEMENT 
Byron Landry, P. Eng., CEM, CEA RATIONALE: "AppendiX 8" 
Byron J. Landry &Assoclates, Inc. 
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Installed }Incremental 
Cost: 

~easure: __ 
Project Description: 

Commissioned Date: 

Reviewer's 
~~~~--+-:::T:-e~chnical 

ReYiewer's 
Obsenadons: 

Reasonable. 

Well itemized and 
supported by work 

The project consists of decreasing the overall energy intensity 
of-production (cubic meter natural gas-. This is 
to be completed via too~r modification, and 
decrease in pitch in the .......... Overall­
volume to increase from -900 units to -1150 units utilizing 
approximately the same amount energy. This ramp up in 
volume ts to occur over a two-year period. 
In 2013, the Energy Intensity has increased due to the addltlon 
of two new ventilation exhaust fans in-to improve 
quality. Thls resulted In an increase of natural gas usage. 
Additional to this, to improve quality, the temperature supplied 
to the-was raised from 42•c to SO"C. This also 
resulted in an increase of natural gas. (It is important to 
understand that if the savings of naturaJ gas were not 
completed in 2011 and 2012, this could have resulted in very 
high gas consumption). 

January 14, 
2013 

AGREED 

Union Gas File: 
10 920 

Reviewer AdJusted: 
No 

OBSERVATIONS & REASON FOR AGREEMENT: 
The projected savings for this process improvement were calculated on the basis of an 
Energy Intensity analysis of natural gas consumption vs production, since the production 
changes were mandated. This analysis was reviewed and is sound. The calculations 
prudently focused the analysis on the non-heating sensitive months of June-August in order 
to focus on pure production data. Competitive pressures in the industry and constraints in 
existing plant footprint offered the customer a compelltng reason to proactively Increase 
product throughput, thereby reducing the Energy Intensity of the process. The on-site 
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documentation and production enhancements to fully support the measure. This included 
the ~sitioning detection systems added to area 
and----systems to reduce transfer and cycle times. was 
the reinstatement of an oven that was previously removed from service to extend product 
movement by over 50% w1thout increasing heat Intensity. (Specific detaUs are htghly 
confidentla1 and cannot be included In this report). Given the plant has demonstrated Its 
abtltty to sustain the projected savings and ts tracking both operation and production levels 
that were used as the basis of the file's savings estimates, this review enables the author to 
su ort the calculation estimates 'fesented, without a su ested variance. 
FILE SUPPORTING DOCUMENTATION: 
Project file Includes work order number references for retrofit measures, production 
systems description narrative and illustrations, Energy Intensity calculation spreadsheet 
anal sis and cost summaries b line item. 
REVIEWED BY: 
Byron Landry, P. Eng .• CEM, CEA 
B ron . Lan & Associates, Inc. 

REFERENCE APPENDIX FOR AGREEMENT 
RATIONALE: N/A 
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; DSM,,~esearch and Evaluation Review of2013 Custom Projects 

1
_!Jnlon Gas ~~Cod~: Cl07- 2013-lND-0037 
~ite Verification Date: February 6, 2014 
Site Measurements: Spot checks of tank and pipe surface temperature with lR 

I-_ 
Temperature Gun. 

Bqutpment Useful IJfe: zoyears Reviewer's Reasonable. 

1- -~-
Technical g,.fnloa: 

IDstalledflnaemental $790,008 Reviewer's Incremental cost 
Cost: Obsenadons: properly appl1ed. 

Itemized according 
to PO# references. 

1 .!_~oject Measure: Tank & Hot Oil Pipe Insulation 
Project Descrlpdon: Insulate top and walls of 3 new fluid storage tanks with 4" thick 

Mineral Fiber on tank walls and equivalent 5.5" thick Mineral 
Fiber on Tank Top which wiU capture 97% heat loss. 
Tanks affected by insulation installation include: Tank 201, 
Tank 202 and Tank R1 
Insulate approximately 4000 ft of 6" diameter hot oil piping 
used to transport hot oil to and from storage tanks. Ptpework 
was insulated with 2" thick Mineral flber tnsulatton, which 
results in a 95% insulation efficiency. 

--Commissioned Date: March 1, 2012 AGREEMENT OR Decrease annual 
ADJUSTMENT ON natural gas 
ANNUAL SAVINGS avoidance by 
PROJECTIONS 59,242 m3, 

GROSS ANNUAL NATURAL GAS (m:S) SAvJNGS PROJECTIONS 
Union Gas Ftle: Reviewer Adjusted: 

889,373 830,131 
OVIiRAU CUMULATIVE NATURAl. GASJ"'-Sj_SAVJNGS PROJECTIONS 

Union Gas FOe: Reviewer Adjusted: 
8,182,232 7,637,205 

OBSERVATIONS & REASON FOR ADJUSTMENT: 
A walk-through visit of the site and review of insulation engineeJing specifications and 
drawings confirmed that insulation on hot oil piping and storage tanks was installed to the 
stated thicknesses. Measurements of surface temperature readings were close to ambient 
temperatures and demonstrated the effectiveness of the insulation. While the energy 
savings calculations in the file are modeled on a reputable insulation software package, the 
reviewer found two aspects of the analysis that warranted adjustment. The insulation 
analysis on the hot oil pipes assumes a constant 45o·F fluid temperature fot the entire year. 
During the site vtsit, while the plant was 1n w1nter operating mode, observed hot oil 
temperature was 395 "F, as illustrated in the photo capture in Appendix 'C'. Plant 
management confirmed that this is indicative of winter operation for at least 3 months of 
the year, prior to ramping up in March for the seasonal demand of product Since the heat 
loss coefficients used in the analysis are dependent on pipe fluid temperature, 
readjustments were made and are highlighted in red color in Appendix 'C' to reflect a 
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nominal 400"F hot oil temperature for (3) months. The second aspect that warranted 
adjustment concerns the beat loss coefficients that were input for the Y.z" insulation Base 
Case appeared to be too high. (Perhaps this was an input error from preVious templates). 
The revtewer re-calculated new heat loss coefficients (factoring monthly average ambient 
temperatures and wind speeds ortglnally used in the analysts) and these are also 
hlghltghted tn red color Ln Appendix 'C. No change was warranted for the storage tank 
Insulation savings projectiens, due to relatively constant storage temperatures throughout 
the year. 
FILE SUPPORTING DOCUMENTATION: 
Project fale includes calculation spreadsheet analysis and summary, and heater efficiency 
data. InstaUed cost is supported by copies of contractor's Purchase Orders to Customer. 
REVIEWED BY: REFERENCE APPENDIX FOR 
Byron Landry, P. Eng., CEM, CEA ADJUSTMENT RATIONALE: 'Appendix C' 
Byron f .. Landry & Associates, lnc. 
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InstaJiedflncremental 
Cost: 

Commissioned Date: 

$95,169 

Reviewer's 
Technical Oplnton: 

Reviewer's 
Observadons: 

Adjust to 19 years 
to reflect 1 year 
downtime for 
safety work on 

Shown as line Item 
tn plant screen 
capture of 
distributed costs. 
No breakdown. 

As part of a plant wide process optimization effort in 2012, 
total  steam consumption was reduced which freed up 
enough steam to recommission every steam coU preheater, 
lncludtng that ducted to the R2 starch dryer. 

June 26, 2012 AGREEMENT OR 
ADJUSTMENT ON 
ANNUAL SAVINGS 

AGREED 

OBSERVATIONS & REASON FOR ADJUSTMENT: 
Supporting calculations (energy Intensity and regression analysis) In the project flle offer a 
strong correlation between energy and production data and are based on sound analysis. In 
addition to the energy jmpl'ovement, the preheater added an operational benefit by 
stabilizing the dryer, enabling inlet dampers to remain in one position rather than requiring 
frequent manual adjustment. Due to safety issues, the steam coil preheGter had to be 
removed from service until valving and lockout safeties are installed on associated piping. 
This occurred in mid-June 2013. indicating that almost a full year of savings were being 
realized until the preheater outage. (A review of requested data, subsequent to the site visit. 
confarmed that the calculated savings were tracking very closely to actual performance until 
the safety outage). 

The equipment outage observed during the site visit prompted the reviewer to request a 
written commitment from the Customer as to if and when this equipment wtll be returned 
to service. The Customer has responded with a written confirmation that the necessary 

and TSSA have been received to allow 
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the plant to proceed with remedial work. The estimated time frame stated by the Customer 
places the likely reinstatement back to service within one year of the initial downtime. 
Given that the energy performance of the system was tracking expectations prior to the 
removal from service and gtven the strong llkelthood that th1s equipment should be 
returned to service, there ts no compe1Ung reason to adjust the annual savings estimate at 
thts ttme. 
FILE SUPPORTING DOCUMENT ATJON: 
Project fale includes (energy intensity and regression analysis) calculation spreadsheet and 
historical energy and production data. Installed cost is supported by line items identified 
from plant master records. 
REVIEWED BY: REFERENCE APPENDIX FOR ADJUSTMENT 
Byron Landry, P. Eng., CEM, CEA RATIONALE: N/A 
Byron J. Lan4cy & Associates, Inc. 
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DSM, Research and Evaluation Review of2013 Custom Projects 

Equipment Useful Life: Reviewer's 
Technical 

Reasonable. 

Page26 

Installed/Incremental 
Cost: 

$3,200,000 Reviewer's 
Observations: 

Customer stated 
cost based on 
contractor 

Commissioned Date: 

Construction of a new nt to replace production at 
. Energy saving measures 

included; 
1) 

2) 
3) 
4) 
5) 

Reviewer Adjusted: 
No ustments. 

OBSERVATIONS & REASON FOR AGREEMENT/ ADJUSTMENT: 
The project file is well documented and visual observations of implemented measures 
during the site visit confirmed the energy efficient features of the new installation; namely, 
the increased resistance to flow of flue gas in the dryer drum to improve heat retention, the 
storage buffer offered by the holding silos that enables continuous operation vs the 
start/stop operation of the old design, mixing is concentrated in one location to offer 
improved heat and mass transfer, portable equipment reduces the size of plant footprint 
and line losses, 2" to 4" mineral fibre insulation reduces thermal loss in hot oil lines and 
storage tanks, respectively. All observations increased the confidence level of the reviewer. 
As the plant was visited during , it was not possible to view control room 
instrumentation parameters (e.g. temperatures, etc.). As such, the verification relies heavily 
on the project file's regression analysis of natural gas consumption versus production, 
setting the most recent complete years (2011/2012) of actual metered data for the old 
plant as the baseline. (An R2 value of 0.98 indicated a strong correlation). Actual gas 
consum tion and duction metered over a 3-month eriod 
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showed a steady performance coefficient improvement for comparison to the old plant 
baseline. The analysis was reviewed and appears sound, enabling support of the savings 
claim without adjustment. 
FILE SUPPORTING DOCUMENTATION: 
The project file correlates actual natural gas consumption with production levels along with 
records of energy intensity (ml of natural gas~.Insta1led cost is supported 
by cost summary tab in spreadsheet and e-mail confirmation. 
REVIEWED BY: REFERENCE APPENDIX FOR AGREEMENT 
Byron Landry, P. Eng., CEM, CEA RATIONALE: N/A 
Byron J. Landry & Associates, Inc. 
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Reviewer's Technical Reasonable. 

--::----f-=~-----4 OpinioD; 
lnstalledjlncremental Reviewer's Shown as line item 
Cost: Observadons: in plant screen 

Commissioned Date: 

OBSERVATIONS & REASON FOR ADJUSTMENT: 

capture of 
distributed costs. 

Decrease annual 
natural gas 
avoidance by 

72ms. 

Reviewer AdJusted: 
96 

Prior plant operating history indicated that the spray dryer coJ.lsurned an additional4.1 
MMBH without air preheating. This offered a compelling reason to re-instate this 
equipment into s.ervice when surplus steam became available. Supporting calculations 
(energy intensity and regression analysis) in the project file were reviewed and the 
methodology ts based on sound analysts. 
The review of updated Year 2013 energy and production data following the orlglnal file 
analys:ts prompted a re-examination of the projected energy savings. The results of the 
evaluation, performed In conjunction wlth the Project Manager, revealed a detelioratlon 
occurred in. spray dryer performance over the previous year and supporting data 
analysis is included in Appendix "D" for reference. No obvious operational anomalies were 
observed during the site visit and preheat coil outlet temperatures were 50 ·c, displayed on 
plant instrumentation (within the expected range of (50 to 55) ·c with the dryer operating 
at 207 "C). Possible explanations of energy performance decline could point to fouling of 
heat transfer surfaces or other maintenance issues. This warrants further investigation by 
plant personnel and would require the programming of remedial work into their 
maintenance schedules once the cause of perfonnance degradation has been established; 
however, a final conclusion was not available at the time of writing this report Accordingly, 
an adjustment to the savings clalm is made on the basts of the revised calculations and 

"D". 
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Project file includes (energy intensity and regression analysis) calculation spreadsheet and 
historical energy and production data. Installed cost is supported by line items identified 
from plant master records. 
REVIEWED BY: REFERENCE APPENDIX FOR ADJUSTMENT 
Byron Landry, P. Eng,, CEM, CEA RATIONALE: 'Appendix D' 
J~y_ronJ . Lan4JY& Associates lnc. 
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Installed/Incremental 
Cost: 

$8,793 

Reviewer's Technical 
OpbdOD: 

Reviewer's 
Observations: 

OBSERVATIONS & REASON FOR ADJUSTMENT: 

Pal}e30 

Adjustto 19.5 
years to reflect 1/2 
year downtime for 
HX 
Supported ln detall 
by contractor 
invoice. 

Decrease annual 
natural gas 
avoidance by 

The energy saving measures largely comprise the repair of leaking steam valve stems that 
are located on the main header, replacement ofPRV that failed in the "open" position plus 
leakage repair of the condensate tank flash steam heat exchanger that captures heat for 
process water. The calculation methodology from the project file was reViewed and ts 
sound. A plant walk-through confirmed the stoppage of steam leaks from the main header 
valves and the replacement of the failed PRV. VIsual observations of the extent of flash 
steam vented from the condensate tank offered an indicator that the associated heat 
exchanger was bypassed. Plant personnel confirmed that the heat exchanger was out of 
service due to the re-emergence of leakage in its coil. 

It must be emphasized that plant personnel expressed during the site visit a strong intent to 
restore the flash steam heat recovery vessel back into service as soon as possible, given the 
loss of energy savings in the plant. Another compelling reason warranting attention on 
their part is that leakage on the water side of the exchanger was previously linked to hard 
water scaling of the boilers and a repeat of this condition cannot be tolerated. In order to 
gauge the likelihood of this situation being remediated, the reviewer requested written 
confirmation from the Customer regarding their efforts to return this equipment to service. 
The Customer that a heat has been 
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and then stated their expectations that the work would be completed by the end of April 
2014. 

The file calculations are based on an assumed holler eftlctency of 84%. In the reviewer's 
opinion, th1s relatively high eftlctency factor will negatively blas the energy saving estimates 
of the rematntng (steam leakage repair) measures. The reviewer's stte observations of key 
steam system operating parameters (eg. makeup and holler blowdown rates. deaerator 
pressure, etc.) and site review of past boiler combustion analyser printouts enabled 
steam/fuel efficiency to be calculated. The results of this analysis, included in Appendix "E" 
for reference, suggest a steam/fuel efficiency closer to 78%. Accordingly, the estimated 
energy savings for the remaining steam leakage repair measures have been adjusted and 
are outlined in Appendix •E" supporting calculations. 

Another aspect of the original calculations that warranted adjustment relates to the 
enthalpy of the flash steam venting avoidance for when the heat exchanger 1s in operation. 
Pertinent details are outlined in Appendix "E" for reference. 
FILE SUPPORTING DOCUMENTATION: 
Project file includes calculation spreadsheet analysis and summary, technical data on steam 
leak quantification, description of each measure. 
REVIEWED BY: REFERENCE APPENDIX FOR ADJUSTMENT 
Byron Landry, P. Eng., CEM, CEA RATIONALE: 'Appendix F 
Byron J, Landry & Associates, lnc. 
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Commissioned Date: 

Reviewer's 
Technical 

Reasonable. 

Supported by 
contractor invoice. 

Completed a leak survey on the rooftop gas main system using 
a gas detector and uncovered several leak spots at piping & 
fitting locations which were previously undetected by 
maintenance personneJ. Replaced sections of piping and 
several to eliminate leak 
June 10, 2013 AGREEMENT OR AGREED 

ADJUSTMENT ON 
ANNUAL SAVINGS 

--~--------~P~RO~COONS 
SAVINGS 

Reviewer Adjusted: 
2 192 No 

OBSERVATIONS & REASON FOR AGREEMENT/ ADJUSTMENT: 
The gas flow calculations that are outlined in the project file were reviewed and found to be 
based on sound engineering principles. A review ofWork Order Instructions at the plant 
gave the reviewer a high degree of confidence that annual soap tests and tagging of any pipe 
leaks is included in the annual Preventive Maintenance scherlule and that this measure is 
sustainable. The reviewer supports the savings estimate identified in the project file 
without 
FILE SUPPORTING DOCUMENTATION: 
Project flle includes a rigorous gas flow calculation spreadsheet analysis and detailed data 
from 2013 natural gas leak repair survey. Repair cost is supported by repair contractor's 
invoice 
REVIEWED BY: 
Byron Landry, P. Eng., CEM, CEA 

[nc. 

REFERENCE APPENDIX FOR AGREEMENT 
RATIONALE: N/A 
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5. Agricultural CUSTOM PROJECT REVIEW SUMMARIES 

Detailed summaries for each Industrial Custom Application project, with review 
comments and adjustments, are presented below. 

Installed/Incremental 
Cost: 

Commissioned Date: 

$3,844,283 This incremental 
cost well supported 
by component cost 
breakdown. 

GH consists of the following energy efficient components: 
• RoofGlass 
• Triple Poly Carbonate Side-wall 
•   Energy Curtains- on entire-
.. * 2 Crone Boilers 

• 2 Flue Gas Condensers 
• 2 Vithotherm Burners 
• 2 Autoflame Linkageless Control Units* 1 Heat Storage 

tank 
• 2  COz Dosing System 
• Connext Climate Control System 

July 5, 2013 AGREEMENT OR 
ADJUSTMENT ON 
ANNUAL SAVINGS 

AGREED 

Reviewer Adjusted: 
10 

OBSERVATIONS & REASON FOR AGREEMENT: 
The analysis is based on energy modeling derived from a reputable software package 
(Virtual Grower) which factors fuel input to boilers and solar energy input. The database 
for VG also includes historic solar data for various cities dsor ON data was The 
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project file illustrates the key inputs and calculated outputs in very comprehensive detail. 
Key input values to the calculations appear to be conservative, so as not to risk 
overestimation of savings. For example, an Air Exchange rate of 0.55 was used for the Base 
Case, whereas a value of over 1 atr change per hour could have been used for glass 
structures vs triple-poly. StrnUarly, an Air Exchange rate of 0.5 was used for the Energy 
Efficient Case, whereas this value Is higher than even double-poly structures (at 0.3) vs 
trlple-poJy structure that was lnstalled. 
While the greenhouse operation was not in planting or growing mode during the site visit, 
the facility was still able to still draw heat from the buffer storage tank (which captured 
boiler heat during times of COz demand during the greenhouse crop cycle). This is a positive 
indicator that the heat storage tank is being utilized effectively. Archived performance data 
was viewed on the  system, revealing both a downward trend in space temperatures 
during the planting/growing cycle and the "open/close" control patterns on the energy 
curtains. Pertinent graphical data, included in Appendix "F" for reference, supports the view 
that the systems are operating as Intended. These slte observations and a review of the file 
calculations Jead the reviewer to support the energy savlngs claim without adjustment. 
FILE SUPPORTING DOCUMENTATION: 
Project ftle includes Virtual Grower software calculations files and spreadsheet summary, 
photographs, schematics plus equipment and structural specification data. Installed cost is 
supported by detailed invoice data. 
REVIEWED BY: 
Byron Landry, P. Eng., CEM, CE.A 
Byron J, Landry & Associates, lnc. 

REFERENCE APPENDIX FOR AGREEMENT 
RATIONALE: 'Appenclix F' 
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(Viewed data from  system and boiler/economizer 

Equipment Useful Life; 

lnstalledflncremental 
Cost: 

~lleasure: 
ProJect Description: 

Commissioned Date: 

20years 

$1,188,285 

Union Gas File: 

Reviewer's 
Technical Opinion: 

Reviewer"s 
Observadons: 

Reasonable, given 
that the measure 
focuses on 
Mechanical 

Supported by 
installed cost line 
items for major 
equipment. by 
contractor. 

Reviewer AdJusted: 
N 

OBSERVATIONS & REASON FOR AGREEMENT/ ADJUSTMENT: 
The primary greenhouse performance modeling software for this site was proprietary but 
the summary of inputs and monthly results were rigorously outlined. This modeling 
approach appears to be credible 1n that the predicted results were in close agreement to 
actual2013 natural gas volume data that was obtained at the request of the reviewer. As a 
cross-check to the proprietary modeling effort, the project file includes the results of an 
evaluation using the Virtual Grower software, which projected energy savings within 12% 
of the proprietary model. Likely sources of variance between the two energy models include 
the fact that the Virtual Grower software does not account for heat (and COz) vented from 
the greenhouse at times when the roof is open, which is difficult to estimate. This may 
account for some or all of the difference between the calculated heat balance and the actual 
natural gas metered volume. Also, humidity control appears to be modeled more 
comprehensively in the proprietary software, accounting for some of the shortfall in the 
Virtual Grower modeling effort compared to the metered volumes. A "snapshot" screen 
capture of heating and ventilation control limits revealed that a "day /night" control strategy 
wtth setbacks has been adopted through the  system. Visual observations of plant 
Instrumentation at the high efficiency boiler (with Auto flame control), COz condensing 

1n 
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parameters for the modeling analysis. The close correlation of the modeling effort to actual 
measured volumes and operating parameters observed during the site visit support 
aRTeement with the savinRs claim without adjustment. 
FILE SUPPORTING DOCUMENTATION: 
Project ftle includes copies of installer's proprietary calculation spreadsheet analysis and 
cross-check using Virtual Grower software. Installed cost is supported by contractor's major 
eguipment cost breakdown. 
REVIEWED BY: REFERENCE APPENDIX FOR AGREEMENT 
Byron Landry, P. Eng., CEM, CEA RATIONALE: Appendix 'G' 
Byron J. Lancc:lry & Associates, lnc. 
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UNION GAS 
DSM, Research and Evaluation Review of2013 Custom Projects 

Equipment Useful Life: 

Installed/Incremental 
Cost: 

Commissioned Date: 

$339,980 

Weighted average 
18 

This incremental 
cost well supported 
by component cost 
breakdown. 

The site has an existi Greenhouse. As of June 15 
2013, they have commissioned a new-expansion. The 
-expansion consists of the following energy efficient 
components: 
• RoofGlass 
• Triple Poly Carbonate Side-wall 
•  Energy Curtains- on entire-
• Priva Climate Control System 
Note: In 2010, the site installed a 600 BHP Boiler with 

 Burner and  Condenser. Union Gas funded 
this ect via AIMS #: . 
June 15, 2013 AGREEMENT OR AGREED 

ADJUSTMENT ON 
ANNUAL SAVINGS 

Reviewer Adjusted: 
4697 7 

OBSERVATIONS & REASON FOR AGREEMENT: 
The analysis is based on energy modeling derived from a reputable software package 
(Virtual Grower) which factors fuel input to boilers and solar energy input. The database 
for VG also includes historic solar data for various cities (Windsor ON data was used). The 
project file illustrates the key inputs and calculated outputs in very comprehensive detail. 
Key input values to the calculations appear to be conservative, so as not to risk 
overestimation of savings. For example, an Air Exchange rate of 0.55 was used for the Base 
Case, whereas a value of over 1 air change per hour could have been used for glass 
structures vs triple-poly. Similarly, an Air Exchange rate of 0.5 was used for the Energy 
Efficient Case, whereas this value is higher than even double-poly structures (at 0.3) vs 
triple-poly structure that was installed. A boiler efficiency of 85% was maintained for both 
case c based on the effici boiler installation in Year 2010 
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The greenhouse operation was in crop growing mode during the site visit Observation of 
column-mounted thermostats positioned in the new expansion consistently showed a space 
temperature of 18 ·c was being matntained. By comparison, a walk-through of the old 
factHty (adjacent to the new one) revealed 21·c temperature being concurrently 
maintained. (Comparative photos are included 1n Appendix .. H11 for reference. The observed 
3 degree tempP.rature d1fference exceeds the 1 degree difference that forms the basts of the 
calculations, suggesting that the calculations are likely conservative . .Appendix nH" also 
includes archived performance data that was viewed on the  system, revealing the 
sustain ability of the 18 ·c temperature setpoint during time intervals where the energy 
curtain was closed and also indicating the effectiveness of the curtain. These site 
observations and a review of the file calculations lead the reviewer to support the energy 
savioRs claim without adjustment 
FILE SUPPORTING DOCUMENTATION: 
Project ftle includes Virtual Grower software calculations files and spreadsheet summary, 
photographs, schematics plus equipment and structural specification data. Installed cost is 
supported by e-mail cost confirmations from installer. 
REVIEWED BY: REFERENCE APPENDIX FOR AGREEMENT 
Byron Landry, P. Eng., CEM, CEA RATIONALE: 'Appendix H' 
Byron J. Landry & Associates, lnc. 
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UNION GAS 
DSM, Research and Evaluation Review of2013 Custom Projects 

Equipment Useful Life: 

Installed/Incremental 
Cost: 

Commissioned Date: 

Spot checks of boiler and heating system pipe surface 
eratures with IR T erature Gun. 

16 years Reviewer's 

$342,070 

Technical Opinion: 

Reviewer's 
Observations: 

Adjusted to 15 
years from 
component 

The site has an existing As of January 
2013 ~was February~ they have commissioned 
a new -expansion. The-expansion consists of 
the following energy efficient components: 
• Double IR Poly Roof and Side-walls 
•  C02 Flue Gas Condenser 
• New 600 BHP CB Reconditioned Boiler (Hot Water) *  

Climate Control ''"'r"'"" 
February 6, AGREEMENT OR AGREED 
2013 ADJUSTMENT ON 

ANNUAL SAVINGS 

OBSERVATIONS & REASON FOR AGREEMENT: 
The analysis is based on energy modeling derived from a reputable software package 
(Virtual Grower) which factors fuel input to boilers and solar energy input. The database 
for VG also includes historic solar data for various cities (Windsor ON data was used). The 
project file illustrates the key inputs and calculated outputs in very comprehensive detail. 
Key input values to the calculations appear to be conservative, so as not to risk 
overestimation of savings. For example, an Air Exchange rate of 0.95 was used for the Base 
Case, whereas a value of 1.5 air change per hour could have been used for glass structures 
vs double-poly. Similarly, a modestly different Air Exchange rate of 0.855 was used for the 
Energy Efficient Case, whereas a lower value in the (0.5 to 0.3) range for double-poly 
structures could have been used. 
The greenhouse operation was in crop growing mode during the site visit. The  
control system screen displays and print function were under repair during the site visit, so 
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economizer equipment Operating temperatures were found to be in a reasonable range 
that correspond to the analysis. These site observations and rigor of the file calculations 
Jead the revtewer to support the energy savings claim w1thout adjustment. 
FILE SUPPORTING DOCUMENTATION: 
Project file includes Virtual Grower software calculations files and spreadsheet summary, 
photographs, plus equipment and structural specification data. [nstalled cost is supported 
by copies of installer's invoices. 
REVIEWED BY: REFERENCE APPENDIX FOR AGREEMENT 
Byron Landry, P. Eng., CEM, CEA RATIONALE: N/A 
Byron f. Landry &Associates, lnc. 
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UNION GAS 
DSM, Research and Evaluation Review of2013 Custom Projects 

Union Gas ProJect Code: CI16 - 2013-COM-0026 
Site Verification Date: February 26, 2014 
Site Measurements: Viewed archived data from dryer controller PLC. 
Equipment Useful Life: 20 years Reviewer's Reasonable. 

Technical Opinion: 
Installed/Incremental $58,560 Reviewer's Incremental cost 
Cost: Observations: over less efficient 

model supported 
by vendor 
quotation. 

Project Measure: Grain Dryer Replacement 
Project Description: Installation of a new  high efficiency tower dryer 

processing  
. According to manufacturer 's rating the dryer will 

operate at an efficiency of  Btu/lb water removed. 
Efficiency gains occur from the following areas: 
1. Higher Efficient Grid Burner Technology 
2. Overall improved dryer air flow 
3. Waste Heat Recovery using hot exhaust directed back 

through the product at the base of the tower to slowly 
preheat the product. 

This same recovered airflow is then directed back to the burner 
to preheat combustion air resulting in reduced natural gas 
consumption. 

Commissioned Date: September 28, AGREEMENT OR Decrease annual 
2012 ADJUSTMENT ON natural gas 

ANNUAL SAVINGS avoidance by 
PROJECTIONS 68,136 m3• 

GROSS ANNUAL NATURAL GAS (m3) SAVINGS PROJECTIONS 
Union Gas File: Reviewer Adjusted: 

79,769 11,633 
OVERALL CUMULATIVE NATURAL GAS (m3) SAVINGS PROJECTIONS 

Union Gas File: Reviewer Adjusted: 
733,875 107,024 

OBSERVATIONS & REASON FOR AGREEMENT/ ADJUSTMENT: 
The savings related to natural gas consumption reduction for  dryer systems are 
difficult to quantify because ofthe complex variables involved. The performance of these 
dryers is subject to the type of  moisture content and is seasonally dependent on yield 
quality and drought conditions. The approach adopted in the project file to estimate energy 
savings is based on a comparison of energy intensity for the before/after BTU/ lb HzO 
evaporated and projecting this coefficient on future anticipated throughput of a variety of 

 including  While the calculation methodology included in the 
file is sound, a review of production data on site confirmed that  

at approximately 
2013 throughput levels). This automatically reduces the major component of energy 
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savings estimates in the project file. The savings calculations also are based on the 
expectation that the manufacturer's published fuel input of 1,359 BTU fib of HzO evaporated 
will be achieved in practice. Revised calculations by the reviewer are based on actual 
metered and archived production data obtained dur1ng the site survey and are appended 
for reference. Accordingly, a year 2013 coefficient of 1,999 BTUflb ofHzO evaporated was 
calculated. This differs from the published efficiency, whlch would Ukely be based on full 
firing load on the dryer, whereas the actual natural gas consumption data suggests that thts 
dryer was firing just above low fire turndown modulation for the majority of the time. Also, 
actual site data revealed that the base case coefficient was 2,330 BTU/lb of HzO evaporated, 
compared to the 2,416 value identified in tbe project file. The basis of comparison in the 
revised calculations is between Years 2011 (old dryer) and 2013. (Year 2012 data was 
disregarded as it represented an anomaly due to commissioning transition and severe 
drought season that would have resulted in lower moisture content of crop and 
considerable on/off cycling ofthe burner due to low turndown limits). The revised 
coeftlclents were applied to Year 2013 production data, which is expected by the slte to be 
representative 1n the near-future years. 
FILE SUPPORTING DOCUMENTATION: 
Project flle includes new dryer specification data, spreadsheet based evaporation and 
energy calculations, new dryer process description PowerPoint presentation, and vendor 
quotation. 
REVIEWED BY: 
Byron Landry, P. Eng., CEM, CEA 
Byron J, Landry & Associates, lnc. 

REFERENCE APPENDIX FOR ADJUSTMENT 
RATIONALE: 'Appenclix I' 
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6. Commercial CUSTOM PROJECT REVIEW SUMMARIES 

Detailed summaries for each Industrial Custom AppJication project, with review 
comments and adjustments, are presented below 

Sector: Education 

r ' -

UNION GAS 
. DS~~ J\es_e~cb. and Evaluation Review of 2013 Custom Projects 
Union Gas Pro~ Code~. CI12- 2013-IND-0055 
Site Verification Date! February 12, 2014 

1- • 
Spot checks of pipe and fittings surface temperature with JR Site Measurements: 
Temperature Gun. 

Equipment Useful IJfe: 20years Reviewer's Technical Reasonable. 

I-
O_plmon: 

Installedflncremental $350,001 Reviewer's Supported by 
Cost: Observations: coples of 

contractor invoice 
progress draws. 

1 
~f!rtMeasure: Pipe and Vessel Insulation 
ProJect Description: A mechanical insulation appraisal was conducted at the site in 

October 2012 to quantify the potential energy savings and 
greenhouse gas emission reductions that could be achieved 
through the effective application of insulation on steam 
dlstrJbutlon system components located tn various bu1ldtngs 
across the campus. The recommendation of that appraisal 
report where implemented during thts project work Installed 
insulation on 46 sections of piping and 516 fittings. 

CommiSsioned Date: February8, AGREEMENT OR Decrease annual 
2013 ADJUSTMENT ON natural gas 

ANNUAL SAVINGS avoidance by 7,754 
PROJECfiONS ml. 

GROSS ANNUAL NATURAL GAS {m3) SAVINGS PRojjcTIONS 
Union Gas File: Reviewer Adjusted: 

381,402 373,648 
OVERALL CUMULATIVE NA TVRAL GAS (m!l} SAVINGS PROJECTIONS 

Union Gas File: Reviewer Adjusted: 
3,508,898 3,437,562 

OBSERVATIONS & REASON FORAGREEMENT/ADJUSTMENT: 
The installed insulation and removable covers were viewed on site and the quality of the 
installation was considered to be excellent. While the supporting analysis was based on 
sound principles, site observations prompted the reviewer to calculate an adjustment to the 
claimed savings, on the basis that the temperature in the condensate lines is in the 165 ·F 
range vs the 230 "F process temperature that is used in the me calculations. The use of the 
higher temperature matches IR temperature readings taken on site for the low pressure 
steam component of the original calculations and that aspect warrants no adjustment. The 
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cal(:ulated adjustment (applied to the condensate tine piping and factoring the lower 
temperature) to heat losses and natural gas savings is outlined in Appendix "J" for 
reference. 
FILE SUPPORTING DOCUMENTATION: 
Project file includes detailed insulation survey and 1inear quantities, calculation 

Page# 

spreadsheet analysis and summary. Installed cost is supported by itemized description of 
work according to contractor's Purchase order and Invoice numbers. 
REVIEWED BY: REFERENCE APPENDIX FOR ADJUSTMENT 
Byron Landry, P. Eng., CEM, CEA RATIONALE: 'Appendix J' 
. ByronJ. Lancqcy & Associates, Inc. 
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UNION GAS 
DSM, Research and Evaluation Review of2013 Custom Projects 

Union Gas Project Code: CI17 - 2013-IND-0064 
Site Verification Date: February 18, 2014 
Site Measurements: Spot checks of trap inlet/outlet temperature with IR 

Temperature Gun. 
Equipment Useful Life: 7 years Reviewer's Reasonable. 

Technical Opinion: 

Page45 

Installed/Incremental $3,124 Reviewer's Supported by copy 
Cost: Observations: of contractor's 

invoice. 
Project Measure: Steam Trap Replacement 
Project Description: Replace 27 failed steam traps as identified by Steam Trap 

Survey. 

Commissioned Date: November 15, AGREEMENT OR AGREED 
2012 ADJUSTMENT ON 

ANNUAL SAVINGS 
PROJECTIONS 

GROSS ANNUAL SAVINGS PROJECTIONS 
Natural Gas (m3) Electricity (kWh) Water (L) 

Union Gas Reviewer Union Gas Reviewer Union Gas Reviewer 
File Adjusted File Adjusted File Adjusted 

172,935 
No 

11,397 19,375 210,995 358,691 adjustment 
OVERALL CUMULATIVE NATURAL GAS (m3) SAVINGS PROJECTIONS 

Union Gas File: Reviewer Adjusted: 
556,851 No adjustments. 

OBSERVATIONS & REASON FOR AGREEMENT/ ADJUSTMENT: 
Information gathered from the site visit observations prompted an initial adjustment of the 
fuel savings to 171,164 m3, based on: 

• condensate return rate of 80% - 85%, vs 90% used in file 
• condensate return temperature of 168 oF vs 145 °F used in file 

The impact of the revised parameters noted in the above is illustrated in Appendix "K" and 
would have resulted in a modest downward adjustment of 1,771 m3. Other considerations 
that must be placed in proper perspective have led the reviewer to a balanced conclusion 
that no adjustment is warranted. 

 
 Given that the projected 531lbj hr steam saving is small in comparison to 

total steam generation, the impact of this measure is difficult to verify by steam load 
trending analysis on plant data archives. As such, verification relies on an analytical 
approach. The performance analysis of a defective steam trap is complex and subject to 
diffe ring results among equally competent technical resources in the industry. Performance 
calculations can vary according to assumed facto rs that are applied in the calculation 
equations. The following considerations illustrate the inexact science of estimating energy 
loss from a malfunctioning trap: 
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• determination of "leaking" vs "blowing" is subjective for each observer 

Page46 

• further complications from both steam and condensate flowing through the orifice 
of a failed trap 

• imperfect orifice in a steam trap does not lend itself to normal calculation methods 
and other trap internals create unpredictable flow restrictions 

• the degree to which a trap is oversized determines the effect that condensate 
volume has on the amount of steam that can simultaneously pass through the trap 
orifice. 

The inconsistencies in savings calculations from different vendors prompted an industry 
bench testing study (per ASTM Performance Test Code PTC 39.1) which concluded that 
standard engineering calculations usually understate steam loss. Weighing the inexact 
nature of widely accepted calculation methods vs the modest adjustment based on site 
observations guides the reviewer to support the savings claim, as the calculation 
methodology tends to err on the conservative side. 
FILE SUPPORTING DOCUMENTATION: 
Project file includes steam trap survey report summary (MentecjYarway) and spreadsheet 
calculations. More detailed (Trap Failure and Verification) reports were requested and 
obtained on site. Installed cost is supported by summary of Labour & Material breakdown. 
REVIEWED BY: REFERENCE APPENDIX FOR 
Byron Landry, P. Eng., CEM, CEA AGREEMENT/ADJUSTMENT RATIONALE: 
Byron J. Landry & Associates, Inc. 'Appendix K' 
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Sector: Retail 

UNION GAS 
DSM, Research and Evaluation Review of2013 Custom Projects 

Union Gas Project Code: CI13 - 2013-COM-0162 
Site Verification Date: February 20, 2014 
Site Measurements: Ruler measurements of door seal gaps. 
Equipment Useful Life: 15 years Reviewer's Reasonable. 

Technical Opinion: 

Page47 

Installed/Incremental $297,340 Reviewer's Supported by 
Cost: Observations: labour & materials 

Purchase Order. 
Project Measure: Dock Door Seals 
Project Description: Installation of  Dock Doors and dock door seals in 

: 
•  
  

Operating schedules, invoices and other miscellaneous details 
are on PAS sheet. 

Commissioned Date: November 15, AGREEMENT OR Decrease annual 
2012 ADJUSTMENT ON natural gas 

ANNUAL SAVINGS avoidance by 6,840 
PROJECTIONS mJ, 

GROSS ANNUAL SAVINGS PROJECTIONS 
NATURAL GAS (m3) Electricity (kWh) 

Union Gas File: Reviewer Adjusted: Union Gas File: Reviewer Adjusted: 
349,726 342,886 61,961 No Adjustment 

OVERALL CUMULATIVE NATURAL GAS (m3) SAVINGS PROJECTIONS 
Union Gas File: Reviewer Adjusted: 

2,413,109 2,365,913 
OBSERVATIONS & REASON FOR AGREEMENT/ ADJUSTMENT: 
The calculation methodology in the project file is sound and demonstrates considerable 
rigor. Observations made during the site visit that prompt the reviewer to adjust the 
estimated annual savings, as outlined in Appendix "L" and highlighted in red, include: 

• a 65 oF temperature setpoint is programmed into the BMS, instead of 6 7 oF and 70 
oF (typo) identified in the calculations (reference: photo in Appendix). 

• the heating system positioned above the dock doors is IR so an 83% efficiency was 
re-input instead of the 80% facto r commonly assumed fo r unit heaters 

• Truck trailer backing up to the dock is not uniform. It was observed that the 
integrity of the dock seals was often compromised by trucks backing up at an angle, 
still causing some air gaps to occur on the dock seals (reference: photos in 
Appendix.) 

• The worst measured gap was %" vs the 1 Yz" used in the original calculations . 
On the basis of the foregoing points, the spreadsheet calculations were amended by the 
reviewer for temperature setpoint, efficiency factor and a 15% reduction factor of the 
energy efficient case to discount the gap sealing fo r doors where there were observed gaps. 
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(As such, a weighted average approach yielded a blended average gap of 0.1225" in the 
spreadsheet calculations vs the 0.1" originally input to the spreadsheet files). In addition to 
this, a final adjustment was made to account for the colder HDD for the actual Jocation of the 
factlt , vs the HOD used In the ftle for another warmer re- on. 
FILE SUPPORTING DOCUMENTATION: 
Project flle includes spreadsheet analysis of infiltration calculations and summary. Installed 
cost is su orted b a co of the installer's invoice. 
REVIEWED BY: 
Byron Landry, P. Eng., CEM, CEA 

on . Lan & Associates, Inc. 

REFERENCE APPENDIX FOR 
AGREEMENT/ ADJUSTMENT RATIONAL.E: 
'A endlxL' 
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-
UNION GAS 

. I DSM,.~esearch and Evaluation Review of2013 Custom Projects 
Union Gas P!!J~ Code: CI19- 2013-COM-0149 
~ite Verification Date: February 11, 2014 
Site Measurements: Viewed on-line data from refrigeration system controller PLC. 

Spot checks of pipe temperatures on heat reclaim circuit with 

1- ··-
IR Temperature Gun. 

Equipment UsefuliJfe: 15years Reviewer's Tedmlcal Reasonable. 
O~oo: 

Installedflncremeutal $14,895 Reviewer's Identified as a line 
Cost: Obserndons: item 1n Customer's 

corporate cost 

-- tracking summary. 
ProJect Meas~: Heat Transfer Improvement 
ProJect Description: After engineering review, building operations found that the 

heat recovery systems from the coolers in these facilities were 
in disrepair and not functioning as intended for various 
reasons. The facillty management group have undertaken the 
recommtsstontng of these unlts to capture waste heat and offset 
bu:lldlng heating. 

commissioned Date: February 20, AGREEMENT OR AGREED 
2012 ADJUSTMENT ON 

ANNUAL SAVINGS 
PRCHECTIONS 

GROSS ANNUAL NATURAL GAS (ml)_ SAVINGS PROJECTIONS 
Uoion Gas File: Reviewer Adjusted: 

25,660 No adjustment. 
OVERAlL CUMULATIVE NATURAL GAS (mS) SAVINGS PROJECTIONS 

Union Gas FOe: Reviewer Adjusted: 
177,054 No adJustments. 

OBSERVATIONS & REASON FOR AGREEMENT/ ADJUSTMENT: 
The review focused on the energy calculations outlined in the project ftle and site 
observations. {Comparative analysis of natural gas consumption history would be skewed 
by a number of variables such as operation of ovens and fryers located elsewhere in the 
facility, weather sensitivity, etc. and could not offer a reliable verification approach). The 
calculations are based on sound engineering principles and the stated equipment capacities 
were confirmed on site though engineering drawings and nameplate data. IR temperature 
measurements on heat reclaim pipework showed variability, indicating that it was prudent 
to apply a 50% diversity factor on available heat recovery in the me calculations. Also, while 
the heat reclaim circuit is rated at 329.8 MBH, the calculations adopt a final (conservative) 
186.3 MBH heat reclaim number applied to all months, excluding June/July I Aug. In addition 
to the Alr Preheat Coll (on the building rooftop HVAC unit), the heat reclaim system Is also 
piped to {2) x 80 MBH Domestic Hot Water storage tanks, which have not been factored in 
the energy savings calculations (likely due to unpredictability ofload). This additional heat 
sink increases the likelihood, however, that heat recovery will always be utilized. Site 
observations (illustrated in Appendix 'M') confirmed that the heat reclaim system was 
operating within control limits during the visit. 
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On the basis of the foregoing, the reviewer suj)p_orts the savings claim without adjustment. 
FILE SUPPORTING DOCUMENTATION: 
Project file includes heat reclaim calculation spreadsheet analysis, matching heat sources to 
heat sinks. Installed cost is supported by service agency's cost records and brief description 
of remedial work. 
REVIEWED BY: REFERENCE APPENDIX FOR 
Byron Landry, P. Eng., CEM, CEA AGREEMENT/ADJUSTMENT RATIONALE: 
_fut_ronJ. Landrv & AssoCiates, Inc. 'App~ndlx .M' 
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UNION GAS 

. DSM,. ~es_ear!=h and Evaluation Review of2013 Custom Projects 
Union Gas Proj~ Code: CI21- 2013-COM-0101 
Site Verification Date: February 6, 2014 
Site Measurements: Spot checks of ceiling underside temperatures with IR 

I-_ 
Temperature Gun. 

Bqutpmeat UsefuJ lJfe: zoyears Reviewer's Reasonable. 
Technical (!P.Inlon: --

PaoeS1 

IDstalledflncnmemtal $90,800 Reviewer's Incremental cost 
Cost: Observations: for incremental 

(R3) value 
confirmed in 

1-
writing by installer. 

Pro~ Measure: Upgraded Rooflnsulation 
ProJect Descrlptlom This brand new facility (  sq ft) was constructed in 

February of 2013. As per Ontario Building Code, minimum R-
Value for a warehouse is R-27; the roof constructed was R-30. 

Commissioned Dale: February 7, AGREEMENT OR AGREED 
2013 ADJUSTMENT ON 

ANNUAL SAVINGS 

- PROJECTIONS 
GROSS ANNUAL NATURAL GAS (m3) SAVINGS PROJECTIONS 
Union Gas FOe: Reviewer Adjusted: 

13,924 No adjustments. 
OVHRAU CUMULATlVII NA TIJRAL GAS (tn3J SAVINGS PROJECTIONS 

Union Gas FOe: Reviewer AdJusted: 
128,101 No adjustments. 

OBSERVATIONS & REASON FOR AGREEMENT/ADJUSTMENT: 
The project file includes a spreadsheet analysis of the roof insulation upgrade measure, 
which is accurately modeled according to ASHRAE calculation procedures. Viewing the roof 
installation and Architectural specifications enabled visual confirmation of the magnitude of 
the insulation measures as well as the space temperatures being maintained within the 
facility and underside of the roof. On this basis, the reviewer agrees with the savings 
analysis as presented in the project file. 
FILE SUPPORTING DOCUMENTATION: 
Project flle includes HDD based calculation spreadsheet analysis and summary. Incremental 
cost of roof insulation upgrade is supported by installer's e-mail message. 
REVIEWED BY: REFERENCE APPENDIX FOR AGREEMENT 
Byron Landry, P. Eng., CEM, CEA RATIONALE: N/A 
Byron J. Landry & Associates, Inc. 
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Sector: Multi - Family Residential 

UNION GAS 
DSM, , Res~arch and Evaluation Review of2013 Custom Projects 

CI20 - 2013-COM-0069 

Page 52 

Union Gas Pr!lec:t Code: 
1-

February 14,2014 Site Verlf1catlon Date: 
Site Measureme~~ts: Spot checks ofwtndow and door interior temperatures with IR 

Temperature Gun. 
Bqulpmeat Useful Life: 22years Reviewer's Reduce to 20 years 

Technical Opinion: in accordance with 

Installed/Incremental $168,436 
!-
Reviewer's 

Union Gas limit. 
Supported by 

Cost: Obse:nradons: vendor's supply & 
install quote. 

Project Measur~: Window and Door Replacement 
1-·-

Project Description: Install high efficiency windows and patio doors in 55 units. This 
is a 6 floor building built in 1957 with the original windows and 
doors still in place. 

Commissioned Date: January 3, 2012 AGREEMENT OR AGREED 
ADJUSTMENT ON 
ANNUAL SAVINGS 
PROJECTIONS 

GROSS ANNUAL NATURAL GAS (m3)SAVINGS PROJECTIONS 
Union Gas File: Reviewer Adjusted: 

14,480 19,798 
OVERALl. CUMULATIVE NA Tl/RAL GAS (m3J SAVINGS PROJECTIONS 

Uuion Gas File: Reviewer Adjusted: 
146,538 133,216 

OBSERVATIONS & REASON FOR AGREEMENT I ADJUSTMENT: 
The supporting analysis in the project file is heavily based on Regression and CUSUM 
analysis of weather (HDD) and natural gas consumption data. This type of analysis would 
reflect several influencing factors such as the door and window opening/closing discipline 
of individual tenants and the space temperature setpoints and solar gain in individual 
apartment units. As such, the reviewer completed heat loss calculations for glazing 
transmission and infiltration using the temperature bin method as a cross-check to the 
utility file's analysis. The results of the reviewer's independent analysis, included in 
Appendix "N" for reference, project a higher energy savings. This increases the confidence of 
the reviewer that the project file's projections are inherently conservative a subsequent 
positive adjustment was made by the reviewer. 
FILE SUPPORTING DOCUMENTATION: 
Project ftle includes Regression and CUSUM calculation spreadsheet analysts, dimensional 
data summary, window and door replacement data. Installed cost Is supported by vendor 
and Installer's quotation. 
REVIEWED BY: REFERENCE APPENDIX FOR 
Byron Landry, P. Eng., CEM, CEA AGREEMENT I ADJUSTMENT RATIONALE: 
Byron f. Landry & Associates, lnc. 'Appendix N' 
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APPENDIX A: Union Gas Project Code- ClOt 

- 2013-IND-0455 
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2013 
HEAT LOAD CALCULATIONS 
Roof Insulation Upgrade 

Therma Res stances: 

Component: 

Base Case Roof: 
Outs deA r F m 
1.5" hayd te deck 
2-p y 1 5 b fe t and ashpha t vapour barr er 
2" f breboard nsu at on (saturated w th wat er) 
4 ayers of 1 5 b fe t and ashpha t 
Ins deA r F m 
Compos te Therma Res stance 
Upgraded !Roof: 
Outs deA r F m 
new roof system 
Ins deA r F m 

Compos te Therma Res stance 
Summary of Parameters 

"R" Va ue 

0.17 
0.5 

0.12 
0.5 

0.33 
0.62 
2.24 

0.17 
20.00 

0.62 

20.79 
Peak IHieat l oss (IBllJIHI) 

Area (sq.ft.) (based on -15 oF OAT) I 
----=7=8-=-0-=-00:::-1 2,925,000 
__ ___,;.7....;;;8..;;.0..;;_00~ 315.1 52 

Peak 1H1ea1t l oss 1Reduc1to001 2,609,848 

Page 54 

R 5.6 norma 

Old roof (brown 
haydite) vs New roof 
contrast 
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Note: Hourly occurrences for Toronto ON are sourced from Carrier Hourly Analysis Programs 

HIIEA T LOAD CAILCIULA TIONS: Col!'bdluctnon l osses 
SJ)ace Temperature Maintained@ 68. dleg. IF. 

OAT (deg.F) No. Hrs. Weather Dependent Loads (BTU) 
Existino New t;. Load 

-15 4 11,630,357 1 ,253, 102 10,377,255 
-10 16 43,735,714 4,712,266 39,023,449 

-5 45 115,171,875 12,409,091 102,762,784 
0 91 217,059,375 23,386,869 193,672,506 
s 158 349,363,393 37,641,847 3 11,721,546 

10 245 499 ,078,125 53,772,727 445,305,398 
1 s 336 625,950,000 67,442,424 558,507,576 
20 446 753,222,32 1 81,155,267 672,067,054 
25 626 948,222,321 102,165,368 846,056,953 
30 895 1 '199,859,375 129,277,778 1,070,581,597 
35 770 898,218,750 96,777,778 801 ,440,972 
40 625 620,256,696 66,829,004 553,427,692 
45 635 519,622,768 55,986,291 463,636,476 
so 667 429,679,018 46,295,382 383,383,635 
55 698 328,122,321 35,353,247 292,769,075 
60 718 212,51 S, 179 22,897,258 189,617,920 
65 675 82,265,625 8,863,636 73,401,989 

TOTALS (BTU) 7,007,753,878 

Projected Annual Natural Gas Heating Reduction@ 80% Seasonal Efficiency (m3): 
245,370 
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2012 

HEAT LOAD CALCULATIONS 
Roof Insulation Upgrade 

Thermal Resistances: 

Component: 

!Base Case !Roof: 
Outside Air Film 
1 . 5" haydite deck 
2 ply 1 5 lb felt and ashphalt vapour barrier 
2" fibreboard insulation (saturated with water) 
4 layers of 1 5 lb felt and ashphalt 
Inside Air Film 
Composite Thermal Resistance 
IIJIPQradledl !Roof: 
Outside Air Film 
new roof system 
Inside Air Film 

Composite Thermal Resistance 

"R" Value 

0. 17 
0.5 

0.12 
0.5 

0.33 
0.62 
2.24 

0. 17 
20.00 

0.62 

20.79 
Summary of !Parameters Peak IHieat l oss (IBrrulfO 

Area (sq.ft.) (based on 15 oF OAT) I 
__ __;;2~0...:;;,0...;;..0~0 7 50,000 
___ 2_0_0_0_.0 80,808 

669,192 
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R 5.6 normal 



502

Engineering Reviewof2013 Commercialflndustrial Custom Projects 
Review of Sample Files 
Apri129, 2014 

Page 57 

Note: Hourly occurrences for Toronto ON are sourced from Carrier Hourly Analysis Programs 

HIIEA T LOAD CAILCIULA TIONS: Col!'bdluctnon l osses 
SJ)ace Temperature Maintained@ 68. dleg. IF. 

OAT (deg.F) No. Hrs. Weather Dependent Loads (BTU) 
Existino New t, Load 

-15 4 2,982,143 321,308 2,660,835 
-10 16 11 ,214,286 1,208,273 10,006,013 

-5 45 29,531,250 3,181,818 26,349,432 
0 91 55,656,250 5,996,633 49,659,617 
5 158 89,580,357 9,651,756 79,928,601 

10 245 127,968,750 13,787,879 114,180,871 
1 5 336 160,500,000 17,292,929 143,207,071 
20 446 193,133,929 20,809,043 172,324,886 
25 626 243,133,929 26,196,248 216,937,680 
30 895 307,656,250 33,148,148 27 4,508,1 02 
35 770 230,312,500 24,814,815 205,497,685 
40 625 1 59,040,179 17,135,642 141 ,904,536 
45 635 133,236,607 14,355,459 11 8,881 ' 1 48 
50 667 110,174,107 11,870,611 98,303,496 
55 698 84,133,929 9,064,935 75,068,994 
60 718 54,491,071 5,871,092 48,619,980 
65 675 21,093,750 2,272,727 18,821,023 

TOTALS (BTU) 1 ,796,859,969 

Projected Annual Natural Gas Heating Reduction@ 80% Seasonal Efficiency (m3): 
62,915 
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Jordan Motors 

HEAT LOAD CALCULATIONS 
Jordan Motor Re pairs for HVAC Damper Control 

Page 58 

Notes: (1) 8 un ts n F na Assemb y repa red (2) Based on typ ca outs de a r f ow reduct on from 
200,000 cfm to 130,000 cfm 

Note: Houry occurrences for Toronto ON are sourced from Carrer Houry Ana ys s Programs 

IHIEAT l OAD CAlCUlATIONS: Vent ilatoon losses 
Space 'ii'empell"ature Maintained@ 68. deg, IF. 

OAT (deg.F) No. Hrs. Weather Dependent Loads (BTU) 
Exst na New ~Load 

-1 5 4 573,696,000 372,902,400 200,793,600 
-10 16 2,1 56,544,000 1,401,753,600 754,790,400 

-5 45 5,676,480,000 3,689,712,000 1,986,768,000 
0 91 10,692,864,000 6,950,361,600 3,742,502,400 
5 158 17,200,512,000 1 1 '1 80,332,800 6,020,179,200 

10 245 24,554,880,000 1 5,960,672,000 8,594,208,000 
15 336 30,772,224,000 20,001 ,945,600 10,770,278,400 
20 446 36,993,024,000 24,045,465,600 12,947,558,400 
25 626 46,514,304,000 30,234,297,600 16,280,006,400 
30 895 58,769,280,000 38,200,032,000 20,569,248,000 
35 770 43,908,480,000 28,540,512,000 1 5,367,968,000 
40 625 30,240,000,000 1 9,656,000,000 1 0 ,584,000,000 
45 635 25,237,440,000 16,404,336,000 8,833,104,000 
so 667 20,7 46,368,000 1 3,485,139,200 7,261 ,228,800 
55 698 1 5,679,872,000 10,191,916,800 5,487,955,200 
60 718 9,925,632,000 6,451 ,660,800 3,473,971 ,200 
65 675 3,499,200,000 2,27 4,480,000 1 ,224,720,000 

TOTALS (BTU) 134,099,280,000 

Projected Annua Natura Gas Heat ng Reduct on @ 80% Seasona Eft c ency (m3): 
4,695 ,353 
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PANEL NUMBER 
BijRNfR OEa!GN. 

STAGES 
MIN MBTU CAPACITY 
UAX UBTU CAPACITY 

DESIGN AIR .flOW· 
Ul'f CFM 
M4JC CFM 
BUANEfl AlA CFM 

   
 
 

  

ELECTRICAL DESIGN: 
SIJPPL "f VOL.T MOE 

Z PHASE 
240 FREQUENCY 

19.440 FULL LOAD CURRENT UNIT l84 A 
LARGEST FLA-VFD 180 4 

60.000 • SHORT CIRCUIT 60.000A 
200.000 VFD ~ P. 180 HP 
60.000 

Page 59 
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Exhaust Fans 

HEAT LOAD CALCULATIONS 
Removal and Roof Sealing of (3) Exhaust Fans 

Page 60 

Notes: (1) 2 un ts were operat ng cont nuos y (2) 3rd un twas abandoned but opened to atmosphere 
(3) a fans rated at 7.5 hp (4) assume 20,000 cfm per operat ng fan 
Note: Houry occurrences for Toronto ON are sourced from Carr er Houry Ana ys s Programs 

IMIIEA'il'liQIAD CAlCULATIONS: Veqrtilatoon losseS For 2 out of J_ ~xhau~t fan~: 

Space 'il'empe~rature Maintained @ 68. deg. ~. 

OAT (deg.F) No. Hrs. Weather Dependent Loads (BTU) 
Exst ng New !:1 Load 

-1 5 4 14,342,400 0 14,342,400 
-10 16 53,913,600 0 53,913,600 

-5 45 141,912,000 0 141 ,912,000 
0 91 267,321,600 0 267,321,600 
5 158 430,012,800 0 430,012,800 

10 245 613,872,000 0 613,872,000 
15 336 769,305,600 0 769,305,600 
20 446 924,825,600 0 924,825,600 
25 626 1 '162,857,600 0 1 '162,857,600 
30 895 1 ,469,232,000 0 1 ,469,232,000 
35 770 1,097,712,000 0 1,097,712,000 
40 625 756,000,000 0 756,000,000 
45 635 630,936,000 0 630,936,000 
50 667 518,659,200 0 518,659,200 
55 698 391,996,800 0 391 ,996,800 
60 718 248,140,800 0 248,140,800 
65 675 87,480,000 0 87,480,000 

TOTALS (BTU) 9,578,520,000 

Projected Annua Natura Gas Heat ng Reduct on @ 80% Season a Eff c ency (m3): 
335,382 
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Roof Sealing Exhaust Fan 

Calculation of Exfiltra tion loss of 3rd Fan open to atmosphere: 
Stack effect -+ cfm = 60 x 0.67 x A l\ ..J(2 gh (TI- To)/11) 
wl'lere T 1s 1n "R 

Page 61 

Area (sq.ft. J 

7 

HEAT LOAD CALCULATIONS: Ventilation Losses For 3rd exhausl fan: 
Space Temperature Maintained@ 68. deg. F. 

OAT (deg.F) illo. Hrs. Weather Dependent Loads (BTU) 
cfm exfiltratron New 1::. Load 

_, 5 4 4,043 1.449,777 1,449.777 
-10 16 3,920 5.283 066 5.283,066 
-s 45 3,792 13AS3,057 13,453,057 
0 91 3,660 2 4,458,451 24,458,451 
5 158 3,523 37,869,720 37,869,720 

10 245 3,380 51,871,912 51,871,912 
15 336 3,231 62,140,861 62,140,861 
20 446 3,075 71,092,027 71,092,027 
25 626 '2,91 0 8.11,606,008 84,606,008 
30 895 2,736 t00,489,947 100.489,947 
35 770 2,550 69,965,803 69,965,803 
40 625 2,348 44,385,514 44,385.514 
45 '635 2.128 33,572,962 33,572.962 
so 667 1,883 24,415,115 24,415,115 
55 698 l ,600 l 5,681) 754 15,681,754 
60 718 1,255 7,787,2 41 7,787.241 
65 675 769 1 ,681 ' 163 1,681.163 

TOTALS (BTU) 650.2C4.379 

Projected Annual Natural Gas Heat1ng Reduction@ 80% Seasonal Efftcrency (m3); 22.766 

Ex haust Fan 
Opening (closed 
over by roof) 
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~AT !JOAD CALCULATIONS 
Temp erature aetback from 70 •p to 68 •p 

Pnge6l 

N~«: (1) appfi~ plant'<Wide ;:o 0 HI/AC U'llb (2.) appl•es to oe<;t~pted tim~ fn>mes only {te. We~cnd!lie;«;luoed) 
(3) Based on ongtnal outside air flow as reduct ion efforTS have already been factored tn previous calculations 

Note: Hourly occurrences for Toronto ON are sourced trotn Carrier Hourly Analysis Programs 
HEAT LOAD CALCULATlONS: Soace heating I Space Temperature Maintained@ 68. deg, F. instead of 70 deg. F duong occupied periods 

OAT {dQ3,F) No, Hrs Weather Dependent Loads (BTU) I u dsllf1_Q New A lOad 
-1 s 4 587,520 ,000 573.696,000 13,8Z4,000 
10 1'6 2.Z n ,840,ooo 2,1 56,54~,000 55.296,000 
-S 45 5.832.000,000 5,676,480,000 1 55,520,000 
0 91 11 007360,000 1 0.1>92.86~.000 31 4,496,000 
5 158 17.746.560,000 17.200,512,000 546,048.000 

10 z.•s 25,401.600,000 24,5 54,880.000 846,720l000 
lS 336 31 ,933,440\000 3o,nz,zz~ ooo 1.161,216,000 
zo 4"16 "38.534,400,000 36,993,024l.OOO 1.5.4 1.376,000 
zs 626 48.677.760.000 46,51 4 ,304.000 Z,1 63.456,000 
30 895 61,862.400,000 58,769.280,000 3,093,120,000 
35 no 46,S<G9, 600,000 43.908,480,000 2.661 ,120.000 
40 625 32,400,000,000 30,240.000,000 2.1 60,000,000 
45 635 27,432.000,000 25,237.440,000 2.194,560,000 
50 667 23.051.520,000 20.7 46.368.000 2.305,152.000 

• ss 698 18.092.. 160,000 15.&79.872.000 2A 12.268.000 
60 718 12,407,040,000 9,925,632,000 2,48 1,408,000 
65 675 5,832,000,000 3.499,l00,000 2 3.32 800 000 

TOTALS fBlU) 26,438.400.000 
Occupancy factor adJustment (5 our of 7 da)'S per week ): 18,884,571 .429 

Projected Annual NauJral Gas Hea\ lng Reduction @I 60% Seas~nal Cfflciency (m3); 661.224 

Summary 

Rationalization Of Energy Measures Summary (rough estimate) 

Year 2013 Roof Upgrades; 
Year 2012 Roof Upgrades: 
Jordan Fan Damper Contr ol Repairs: 
Temperature setback: 
Shutdown of (2) Exhaust Fans: 
Sealing of 3rd Exhaust Fan: 

Annual m3 of Natural Gas Savings estimate 
245,370 

62.915 
4 ,695,353 

661 ,224 
335,382 

22.766 

Ictal 6,023 ,011 
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Setback Temperature 

conflrmallon of zone temperaturt setback belns maintained throuah tile BMS 

Page63 
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VFD - Before Condition 

Page64 
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VFD Z014- After Condition 

Page6S 
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Appendix B: Union Gas Project Code - CI04 
- 2013-IND-0185 
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 Unit Temperature Setback 

Page67 
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 Unit Temperature Setback 

Pooe6B 
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 Unit Temperature Setback 
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 Unit Temperature Setback 

Pane70 
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Material Weekend Shut Down Set Up Plan 
Material Handling 

-

- : 

Remaining Put Up Carts Collected and loaded onto trailer at dock 2! 
3/4 Strip out Support 

system EmptY-- Support Required 
All Fork lifts I Tuggers returned to their proper storage location. 
Hyster Rapfd Charge Fork Ufts Plugged in for Weekend 

I Trailers Released at the end of shift for Facilities P.M.'s 
Ensure all doors are closed or sealed and all dock lights off. 

- all stock removed for maintenance P.M.'s 
Lift Tables Emptied 

AGC carts are powered down at end of shift. 
Shut Off communrcation Televisfons In Rest Areas 

All buffers to be 1/2 full to allow for equipment verification. 

Support- East and West out. 
All Fork Ufts I Tuggers returned to the ir proper storage location. 
Hyster Rapid Charge Fork Ufts Plugged in for Weekend. 
All Tuggers plugged fn at end of shift for battery equalization. 
All Trailers Released at the end of shift for Facilities P.M.1s 
Ensure all doors are closed or sealed and all dock lights off. 
Shut Off communication Televisions in Rest Areas 

Energy Conservation Activities: 
Process lighting turned off - verify - and Sequence area lighting shut off. 
All fans at Sequence area and break areas are turned off 
All water coolers unplugged before end of shift. 
Planning Office Computers are shut down vs. logging off 
Planning Office lights turned off 
Ensure all doors are closed or sealed and all dock lrghts off. 
Ensure all Fork Lifts and Tuggers are powered down 
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APPENDIX C: Union Gas Project Code- CI07 

- 2013-IND-0037 
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Hot Oil Temperature (Winter operation) 
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Savlnp Summ-, · Tabs 

Base Case Loss HE Option Loss 

Page 14 

Savin&s 

Insulation Savings Tank 201-202 782,456 198,988 583,468 
~------------------------~------------r-----------~----------~DK 

Insulation Savings Tank Rl 

6" Ola Pipe 

Internal Pipe lll$Uiation 

Total COSTS 
Tanks Insulation 

 
 

Pipe Insulation 

 
 

less costs above included in other 
projects 

Total 

,. 

32,225 

 
 

$  

8,539 

 (rernowllllbfe rowroJ 

 

23,686 
OIC 
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Fram The w...thet Notwork 
Mbfent Condlllons 

Toul-lnAY­

--.. -dS!Onlpl'WI<OjiOt'Mf,_H...,. --
- Whrsweret~~btnctedln>m...,rvmonth lrlthe-h<rDIIIICI!ert. Tltlt-dCM 
">Mied ''•* Eotlmrto<ISitc-Tant-IO""'*UII&HoUII 

ICNOWNS: 
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1m3• 

r --Pt(O ... IIoulld-~ 

l/r INSUIATIOIII 
3EPiut ¥4.0 .3EP!ua ¥4.0 

l'-Pipe(MatOI_..,. 
iSIO..FHatOIIT.,p 

1/1' INSULATION 
IEPiua\14.0 SEI'Iuo\14.0 

,. _, Plpe(OUdlculd- 0111 
&DocFHatOIT.,.p 

2.• llttSut.AnON 
3S'Iuo ¥4.0 3EPiuo ¥4.0 

s•m..-..... (HoiOII-..) 
ii56DocFHatOITIIWp 

l' INSUUnON 
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Revised coefficients highlighted in red ... 
3" PIPING SYSTEM ENERGY SAVINGS 

Outbound Pipe Worlc (450 Deg F Hot Oil! 

Energy Loss 0 5" Thk nsulalion (E3Pius) = 
Energy Loss 0 5" Thk nsulalion (E3Pius) = 

Energy Loss 2" Thk nsulation (E3Pius) = 
Energy Loss 2" Thk nsulation (E3Pius) = 

Natural Gas Energy Saved • 

220.90 Btu/hr/11 
1,233 m'/yr 

88.84 Btu/hr/11 
496 m'/yr 

9 10 m11yr 

Inbound Pipe Work (356 Deg F Hot Oil) 

Energy Loss 0 5" Thk nsulation (E3Pius) = 
Energy Loss 0 5" Thk nsulation (E3Pius) = 

Energy Loss 2" Thk nsulalion (E3Pius) = 
Energy Loss 2" Thk nsulalion (E3Pius) = 

Natural Gas E""'lJY Saved • 

&• PIPING SYSTEM ENERGY SAVINGS 

Outbound Pipe W ork (450 Deg F Hot Oil) 

Energy Loss 0 5" hk nsulation (E3Pius) = 
Energy Loss 0 s· hk nsulatlon (E3Pius) = 

Energy Loss 2' hk nsula tlon (E3Pius) = 
Energy Loss 2" hk nsulation (E3Pius) = 

Natural Gas Energy Saved • 

395.30 Btu/hr/ t 
12,410 m'/yr 

142.70 Btu/hr/t 
4,480 m'/yr 

9,&&4 m11yr 

Inbound Pioe Work (356 Oeg F Hot Oill 

Energy Loss 0 5" hk nsulatlon (E3Pius) = 
Energy Loss 0 5" hk nsulatlon (E3Pius) = 

Energy Loss 2" hk nsulatlon (E3Pius) = 
Energy Loss 2" hk nsulation (E3Pius) = 

Natural Gas Energy Saved " 

Page 76 

145.00 Btu/hr/11 
1,079 m'lyr 

58.49 Btu/hr/11 
435 m'lyr 

&U m11yr 

259.30 Btu/hr/ t 
10,854 m'iyr 

93.83 Btu/hr/ t 

3,928 m'/yr 

&,927 m1/yr 
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Revised coefficients highlighted in red ... 

10" PPNGSYS EM ENERGYSAV NGS 

Outbound Pipe Work (450 Deg F Hot Oil) 

Energy Loss 0 5" hk nsulation (E3Pius): 

Energy Loss 0 s· hk nsulatlon (E3Pius): 

Energy Loss 2" hk nsulatlon {E3Pius): 
Energy Loss 2" hk nsulatlon {E3Pius): 

Natural Gas Energy Saved : 

617.00 Btulhr/ t 
1,722 m' /yr 

206.10 Btu/hr/ t 
575 m' /yr 

1,439 m1/yr 

Inbound Pior Work (356 Deg F Hot Oill 

Energy Loss 0 5" hk nsu!atlon (E3Pius) : 
Energy Loss 0 5" hk nsulation (E3Pius) : 

Energy Loss 2" hk nsulatlon (E3Pius) : 
Energy Loss 2" hk nsulatlon (E3Pius): 

Natural Gas Energy Saved = 

Page 77 

404.70 Btu/hrlt 
1,506 m'tyr 

135.50 Btulhr/ t 
504 m'tyr 

1,002 m1/yr 
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APPENDIX 0: Union Gas Project Code- CIOS 
- 2013-IND-0046 
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A\11. cWiy 
 

 
Before r  
After r  

Iliff 

llefo~ • A!Wr - Uneor(8efon:) - Uneor Wterl 

ESiimatrdGas 
 

 
 
 

 
 

472,215 mJfyr 

Data induda 2013 

A\11. daily 
prod'n 

Before 
After 

Page79 

• Wore 8 Afbor - U-r(Befara) - U-r(Aftor) 

EStlmotrd Gas 
consumption 

m3fyr 
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APPENDIX E: Union Gas Project Code- CllS 
- 2013-IND-0042 
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Enthalpy Calculations 

1.) Calculate the Energy (Enthalpy) which the boiler must add to feed water to make steam 

Page81 

This energy is dependent on the operating pressure and the temperature of the feed water from the de aerator to the boiler 

1 1) Steam Pressure 
1 2) otal enthalpy (Hg) o steam at 130 PSG 
1 3) emperature o Feed-water rom Oe.aera10r 
1 4) Enthalpy o eed-water at 230 F 
1.5) Net Enthalpy added by boiler= (1.2) - (1.4) 

130 PSIG 
1193 5 B U/LB 

230 degrees F 
198 8 U/LB 

995.5 BTU/LB 

This igure 995.5 BTU/L8 Ia used to calculate the amount o steam produced. 

2.) Calculate the Energy which must be supplied to the De-Aerator by adding steam to the feed-water. 
This Is the energy required to raise the temperature of the feed-water from Mixed Condensate temperature 
to the de-aerator temperature. 
(Use Steam Tables to determine the enthalpy difference of water at each temperature) 

2 1) O&Aera10r Operating Pressure 
2 2) O&aerator saturated water temperature at Its operating pressure 
2 3) Enthalpy o water In the d&aerator 
2 4) Enthalpy o steam vented rom the d&aerator 
2 4) Condensate Retum Rate as a % o Steam Production 
2 5) Make-up Water Rate as a % o Steam Production 
2 6) Average em perature o Condensate Retum Water 
2 7) Average em perature o Make-lip Water 
2 8) Average em perature o retum and mak&up water 
(same as mixed water in the condensate retum tank) 
2 9) Enthalpy o water In the condensate retum tank at It's miXed temperature 
2.10) Steam Energy supplied to the De-aerator= (2.3) • (2.9) 

9 PSIG 
230 degrees F 
198 8 U/LB 

1158 8 U/LB 
70 0% as estimated 
300% 

OF 
OF 

1500 °F 

118 0 8 U/LB 
80.0 BTU/LB 

This igure 80.0 BTU/LB is used to calculate 
the mass low o steam which is supplied to the d....,erator 

3.) Calculate the Enthalpy of blow-down water. Using steam tables calculate the enthalpy of saturated water at the same 
pressure as the operating steam pressure. Blow-down rate Is normally considered to be a percentage of the steam rate, 
however, blow-down water has only a fraction of the enthalpy of steam. 

3 1 Steam pressure 
3 2 Steam emperature 
3 2 Enthalpy o blow-down water rom steam tables 

3.3 BLOW-DOWN LOSS CALCULATION 

130 PSIG 
356 °F 
328 BTU/LB 

Boiler#3 
TEST#1 

MBTU/HR "1'245 
TEST#2 TEST#3 ~ ~ 
~ 1280 1228 1252 MBTUIHR 

4.) Calculate the Mass Flow of Steam Required to heat the water In the de-aerator from the mixed 
condensate temperature to the temperature of the feed-water. 

De-Aerator Vent Rate 100 LB/HR Feed-Water Flow LBIHR 
Vent Steam Enthalpy 1158 BU/LB 
Enthalpy o steam at DA pressure 

9 PSG rom steam tables 
!§!H .!lliB ~ !§!H 

Boiler #3 9 552 9603 9831 9421 
Steam Flow to De-Aerator LBIHR 
TEST #1 TEST#2 TEST#3 TEST#4 

Boiler #3 807 811 828 797 

illill 
9608 LBIHR 

TEST#5 
811 LBIHR 



527

Engineering Review of2013 Commercial/Industrial Custom Projects Page82 
Review of Sample Files 
Apri129, 2014 

Boiler Combustion 

GENERAL DATA 

UNITS Bl1 812 B t l 8 14 B t 5 

SECTION A ENTER TEST DATA IN THI3 SECnOH 
FIRING RATE: 

Fuel 1'"""1 MBTU/HR      

STEAM DRUM PRESSURE = PSIG 130 130 3Q 

COMBUSTION AIR TEMP : DEG. F 80.7 101.3 105.6 102.5 100.9 

STACK TEMP Belo18 4th lube pass DEG. F 

STACK TEMP Mer 4th tube pass DEG.F 458 488 426 557 494 

NET STACK TEMP : DEG.F 375.8 a88.7 320.4 454.5 393.1 

OXYGEN= % bpol 6.40 5.10 4.50 4.70 4.60 

CAABON MONOXIDE= PPM 190 1 1 14 1 
%by'ot 0.02 0.00 0.00 0.00 0.00 

COMBUSTIBLES • % by ' ot 0.000 0.000 0.000 0.000 0.000 

SECTION B TOTAL LOSS CALCULAnOH 
PERCENT LOSS DUE TO DRY GAS % 8.26% 7.95% 6.39% 9.15%' 7.88% 

PER LB. OF AS FIRED FUEL 

PERCENT LOSS DUE TO H20 FORMATION % 11.51% 11.46% 11 .14% 11.75% 11.49% 
FROM HYDROGEN IN FUEL 

PERCENT CARBON MONOXIDE lOSS % 0.06% 0.00% 0.00% MD% 0.00% 

PERCENT COMBUSTIBLE LOSS % 0.00')' 0.00" 0.00% 0.00% 0.00% 

l lUTAL LOSSES % 10.113% 19.40% '.53% 20.01% IO.JII% 

SECnON C ·COMBUSTION EFACIENCY VS. FIRING RATE 
COMBUSTION EFFICIENCY 1100-t.OSSES % 80.17% 8D.60% 8:U7% 79.09% 80.6ol% 

SECTION D· SUB..SECnDN FOR CALCULAnOH OF DRY FLUE GAS C02, N2 AND 02 RELAnONSHIPS 

SOURCE: NORTH AMERICAN COMBUSnOH HANDBOOK 1986 PP 49 
!W:.!l :w!!!1 ~ ~ ~ 

EXCESS AIR BY VOLUME ASA FUNCTION OF PERCENT 39.21 28.69 24.40 25.79 25.09 
02 MEASURED IN DFG 

THETA AS DEFINED IN NA COMBUSTION HANDBOOK 1988.PP49 383.40 318.00 387.20 388.80 387.00 
Note: Th<tta Is a IL01Ctlon of the fuel analysls. 

VOL DFG per VOLAFF- NA Handbook p 49 eq 3112 CU FT/CUFT 10.221 10.270 10.293 10.288 10.289 

VOL 002 per VOL AFF- NA Handbook p 49 eq 3/13 CU FT/CUFT 1.002 1.002 1.002 1.002 1.002 
VOL 002 PER VOL DFG CU FT/CUFT 9.803 9.756 9.735 9.742 9.738 

VOL N2 per VOLAFF-NA Handbook p 49 eq 3/16a CllFT/CUFT 10.232 9.534 9.250 9.342 9.296 
VOL N2 per VOl DFG CU FT/CU FT 100.108 92.934 89.883 90.829 90.343 

lB OF DRY FlUE GAS LB per L8 of A.F.F. 20.83 19.48 18.87 19.08 18.97 
per LB Of AS FIRED FUEL ASMEEQ. 25 

ENERGY LOSS DUE TO CO IN DRY FLUE GAS BTU/LB ol A.F.F. 14.03 0.07 0.07 1.04 0.07 
ASME SEC. 7.3.2.07 

ENERGY LOSS DUE TO HYDROCARBONS BTU per LB ol A.F.F. 0.00 0.00 0.00 0.00 0.00 
IN DRY FlUE GAS ASME SEC. 7.3.2.09 
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Boiler Efficiency 

Page83 

BOILER EFFICIENCY CALCULATION A ND GRAPH SHOWING COMBUSTION VS FUEL TO STEAM EFFICIENCY 
FUEL INPUT IS KNOWN, STEAM OUTPUT IS CALCULATED 

Natural Gas Fuel 

Boiler Ratings: Losses: Radiation 1.0% of full load fuel input 
Fu Load Fue Input HR Blow-Down 4.0% of steam output 
M n. Fue Input NA BTU/HR Unmeasured 0.5% of fuel input 
Rated Steam Output  Loss 
Fue HHV 1011.3 BTU/CU FT 

I Test# 8#1 8#2 8#3 8#4 8#5 
Units 

Fuel nput percent of F L 100% 100% 100% 100% 100% 
Fuel nput MBTUIHR     

Combustion loss percent     

I Combustion Loss BTU/HR 2,335 2,286 2,065 2,463 2,281 1 
Radiation loss MBTUIHR 118 118 118 118 118 
Blow Down l oss MBTUIHR 124 125 128 123 125 
unmeasured loss MBTUIHR 589 589 589 589 589 

ITOTALLOSS MBTUIHR 2,637 2:588 2,369 2,762 2,5831 

Fuel nput MBTU/H    
Combustion Efficiency Comb. Eff. 80.2% 80.6% 82.5% 79.1% 80.6% 
Fuel to Steam Efficiency Fuei/Stm Eff. 77.6% 78.0% 79.9% 76.5% 78.1% 

I Total Steam Production LBIHR 9,185 9,234 9,453 9,058 9,239 

Steam to De-aerator LBIHR 807 811 828 797 811 
Net Steam to Process LBIHR 8,377 8,423 8,625 8,261 8,427 
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SaviDKS Calculation 
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Energy Savings Calculation (Steam Leaks) 

Number of Steam 
leak Rate Steam loss (lbs) 

Steam Pressure 
leaks Raised 

1 13.23 tbslhr 97,161 lbs 125 psig 

3 12.50 lbsJhr 275,400 lbs 125 pslg 

1 52.91 lbs/hr 388,5711bs 125 psig 

1 soo.oo tbs/hr 3.672,000 lbs llasD steam to atmospnere 

Conversions 
27.92 
0.4536 
0.7457 

CR Flash Steam/Process Hot Water Heat Exchanger 

(leaked) Steam Enthalpy 
StaamSystem Heat loss I Yr (BTU) Heat Input Efficiency 

1,193 Btv/tbs 78% 115,913,216 BtU/yr 148,606,687 Btu/yr 

I 1,193 Btu/lbs 78% 328,552,200 Btu/yr 421.220,769 Btu/yr 

1,193 Btv/lbs TB% 463,565,251 Btu/yr 594,:l'4.A24 Btu/yr 

956 Btullbs 78% 3,512,047,680 Btu/yr 4.502,625,231 Btu/yr 

m3 37.79 MJfm3 
l 

kW 

5,666,767,111 
158,733 Gross Estimates 

2,010,869 

Enthalpy of Steam At 0 PSIG and 212 F = 1150.5 BiU/LB 
Enthalpy of Water= 180.2 BTUILB 
The moisture content rh ste~m vented f rom the tank will cavse an mcrease In the flUid density and a decrease 
In the BTU content per LB. Assume that the mixture tst 

0.2 water by weight and 0.8 Steam by weight 

Enthalpy of Steam per LB of Mixture = 
Enthlapy of Water per LB of Mixture = 

assumed hrslyr. 7~4 

=O.Sx 1150,5 BTU/Ib = 
=0.2 x 180.2 BTU/ib = 

Total Enthalpy ot Mi~ture = 

920.4 BTU/LB 
36.04 BTU/LB 

956.44 BTUILB 
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APPENDIX F: Union Gas Project Code- Cl03 
- 2013-IND-0267 
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Temperature Profiles Indicating Energy Curtain "open/close" Operation 

Graph compartment 

Paoe86 
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Space Temperatures (averaee temperature downward profile) 
Graph 24 hours 

~~ ~~~~ 
~•~m~~~~~~~•~ oo~~~~-~ ~~~~~ 
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APPENDIX G: Union Gas Project Code- CIOS 
- 2013-IND-0083 
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Temperature and Venting Control 
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l l.Q:.1. ~. ~ --t:l-:dl 

Heat ing and ventilation strategy Cmp • R1ght mouse cl1cl< for <U:idlng or a • remov1ng periods 

-- - --·r- ., .. I 

Retneve settin~ I Apply Sl!'ttlngs J 
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Appendix H: Union Gas Project Code - Clll 
- 2013-IND-0177 
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(Note: below 18 ° during curtain closure) 

Graph version inf. 
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Temperature below 20 oc in New Expansion 

Page92 
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Concurrendy above 20 ·c in old adjacent GH (glass wall) facility 

Page93 
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APPENDIX 1: Union Gas Project Code- Cl16-
2013-COM-0026 



 
540

Engineering Review of 2013 Commercial/Industrial Custom Projects 
Review of Sample Files 
April29. 2014 

Historical Consumption - Natural Gas 
Me nth 2011 2012 2()13 

January    
    

    
    

    
    

    
    

    
    

    
    

Total 
Consumption    

This data was obtained from site records and extracted from the utility invoices. 
It represents dedicated. metered data for the Dryer. 

Page95 

January 2013 data reflects a prior period adjustment~ which should be added to Year 2012. 
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Dryer I 2013 dna i ZOL2 dotl 

PerformaJW! ComparitOII (  ONLY) ·Grain DlVtrS 
O.ye.r 0 JWa\IC1nt  Grain Moisture 

OAQIUpplle:d by~ 
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APPENDIX J: Union Gas Project Code - Cl12 
- 2013-IND-0055 
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Savinas Summa:ay 
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APPENDIX K: Union Gas Project Code ­
Cl17- 2013-IND-0064 

Page99 



 
545

Engineering Review of 2013 Commercial/Industrial Custom Projects 
Review of Sample Files 
April29, 2014 

I I I  I i I ~ ....... cewe6r .. •• ; .GI(; .... ~:M- ) 
.._1111'-·- ....... !!!!W! 

I ~.,n.~ I TYIIO ~- ,l.aol l Hcuo~~etr ~ ~>t I : ~ ~m ,.._H..tl .. 
(l n ~ 

 _.....,._..,    I  -o,IJ.J 
 ll.ni>,I!I .. JIJ 

Pana JOO 

...... ........ ..,M • 

IQihr ..., ... tzUMM•< .. Mmett't,..,,. .,_....,,. lfQiftPI. Sl!W 1°W"'f!!! mruac mglM!llpfliAM4QMQ = NM9Pt""f'!M 
--Pii>llldbl 

HOU 
TIIGII!Ioler-- I IJ1JI 

101.4 1750 

Mn/ID F.acler 

2t'12Can1Umpd!!! 



546

Engineer-ing Review of2013 Commercial/Industrial Custom Projects 
Review of Sample Files 
April29, 2014 

Page101 

APPENDIX L: Union Gas Project Code- Cl13 
- 2013-COM-0162 
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Dock Door Seal Observations 

Door Dock Seal Gap (due to truck backing angle) 
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Example of typically sealed door 
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Example of top seal gap at dock 

Temperamre control set point 

• 
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Estimated Energy Savings 

Dock Door Savings 
11 of 

Measures 

I East ~ .. ~~··-
Side Seals 

0 
Top Seal 

Bottom Seal 

I west Ull.,.. .• , ..... 

Side Seals 
0 

Top Seal 

Botto IT\ Seal 
IN orth Di recti' on 

Side Seals 
44 

Top Seal 
Bottom Seal 

!South Direction 
Side Seals 

146 
Top Seal 

Bottom Seal 

I TOTAL 

Pa/}e104 

Naturai Gaio El ec:tri dty 

mJ kWh 

44,499 5,043 
12,991 1,898 

186,974 39,249 

60,229 1.5,048 

'1n4 ,::Q'1 61,238 .,. 
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North Calculations - Side 

Weatherization Improvements 
Estimated Energy Savings 
Project Description: 

NORTH · SIDE SEALS 

Key Equations: 

FOR SMALL OPENINGS 
1) t.P. = c. x Po x WS 2 x WDI (2 x g,) ( • for Infiltration for exfinratlon) 

2) t.P, = c, x (P. x gIg,) x t.HNPL x (( 1 • .J 1 (· for lnfllltalion for exfilltation) 

3) t.HNPL = H,. HNPL 

4) t.P m = P. • P 1 ( • for lnfllltatlon for exfilltation) 

5) 6Pr =AP w C.P, t.P m (·for lnfintation for exfiilratlon) 

6) Or= N X 136 axe., xAx (2xg,x6Pr1Po )" 

7) Qh = 1 08 X Q..., X ( I· 0) 

8) q, = (1 08 X Q..., X ( I · o) (4840 X Q..., X (Wo ·WI) 

9) NG = (q, x t. x o/ot) I (HV x t,) 
10) E = (q, X le x o/o1Y(COP x 3412) 

Where 
b = subscript for base case 

e ~ subscript for energy improvement 

T = subscript for IolBI 

w = subscript for wind effect 

I = subscript for slad< (thermal) effect 

m : subscript for building pressurization effect (mechanical ventilation system) 

i = subscript for iriet/entering conditions/indoor/inner sll'face 
o : subscript for outlet/exiting conditions/outdoor/outer surface 

= subscript for perdendicular dinection 

d = subscript for diagonal direction 

= subscript for heating/heater 

c = subscript for cooling/cooler 

AP = Di!ferential pressure across opening (inch w g ) 
c. = Wind pressure coefficient (dimensionless) 

p = Density of air Ob. lll') 

WS = Average wind speed (mph) 

WD = Wind direction frequency (%) 

C, = Draft coefficient due to lhenmal forces (dimensionless) 

g = Local acoel..,.ion of gravity; 32 174 fils' @ sea level 

g, = Gravitational proportionality constant ; 32174 1b. ·flls.· lb, 
llH"" = Vertical distance b8tween opening and the neutral pressure level (NPL) (ft) 

H, = Height of opening above reference point (ground level (II) 

H . .... : Height of neutral pressure level (NPL) above refet"8nce point (ground level) (ft) 
T = Temperature (•R) ~ 459 7 +Temperature (' F) 

L = Length of crack/gap of building envelope component (door window etc ) (ft) 

W = Width of crack/gap (inches) 

A = Area of building envelope component (door window etc) (II') 

Q = nfillration air ftowrate (cfm) 
Co = Discharge or ftow coefficient for opening (dimensionless) 

n = Flow exponent between 0 5 (tulbuleol) to 1 0 (laminar) and typically considered 0 65 for buildings 

W = Humidity Obm H,O/Iba dry air) 

q = Heal transfer rate (Btulhr) 

t z Annual hours in heating or cooling mode (In/days) 

%, = Percentage of time in operating mode (%) 

HV = Heating value of natural gas (Btulm') 

t , = Heating system efficiency(%) 

NG = Natural gas consumption (m'/yT) 

COP = Coelliionct of Pe<formace (Btu-/Btu, ) 

E = electridy consumption (kWh/yr) 

Page 105 



551

Engineering Reviewo£2013 Commercial/Industrial Custom Projects 
Review of Sample Files 
April29, 2014 

Glnott 

tsa•c;··· '"*"""emorrt ~&lfC.otoar. 

~••-t1U~· • ~ ~ .. 11, ... . ~ 
.UP!).., oy """'""'"" 

,~.., . St.oM "l) ... ~ s..... "'1'!1'*1>7•'·"'-,.,,. l- ...... "" .! ~,~flet try~1omcr 

' .... , •• ,~. a> .. a trtul\h • "'~'""'"r.ru--.tc1fl\fff 
18t' " """ tode.....-r 

w . 
"'""""" ,. o.a!Oit .... 

f WP!l~al bJ WSIQIJ!er 

IUCI".e<l "' l)l;>~<>•n•• 
drv ~·· VI' 11.()0! 11.0.tt)_., .. SUPI)IO@I! I>J CV>!Oo•&l 

.tS I "'15 .....,_.,.,., o~·~""" ,. ~~ 1• ··~ ..,.M<I'I~· o~~ ,,. 6 "'"'~ "' 0 01'11 ., 
·· ~~~ •'rv "'' ,y f.,\1)111 .... .. ..,,. 

M• -I#.,, o~•• "'" 
~~ ...... 11\'f;. ,.,. 

""'" ..... .,~ ... ,.-JUI'i'j Onte ..aD 6.-~'me:' ...on 1117 
~~~~ . ' ""'' W1i •• """' ~M1 -f1(11oQc:-.l Ot'l~ ~-. ~"-'''~>1WJIII\ • l 

••c.t'at ~ """"'""' 1>1 -QI!\er 
WD .Ill •4M•'"'""'- '"'Oil"'...., & ltiou"'''""'' • ~ 
' < 001J I(J ~ I!IJII "'"i"'l'ltt>iuol 

0·· "!;" Oll'&IJ 1(1.-l! lb. oil l'<lllltl'lr" •·• 
~ iH'f73, t i~ Itt II '""I""'' ol 

r 

~- . n'l> ""ul,.,\'11-.l ~·1\t>...,l!llb 6A14i•ror.~> (J 

~ ~~~· . ~; .. ...,.,~,,. 
\;;f, DU •• , •""llk>•1*8 

Ot' 11()6 <qAS~~ 

11 n .. 6~ ~ "'Pi"ltiO I>) <ir~O'IItlt ~ A""""o!\On • II 
<I 'lUI " , .. 10$ 

__ '!"_., 
'"' (Jilflll ....... IJ • .P OtlOO ·n• o ..... ~ .. 6 

I - 'tiM hAM .. '10M ~N\o< l\fJ1t~4 ,.......9 ....-.oro •• ,......., tOot<~ .. ,., 
t:IOII "~'I' 7ZOI """" 11\NHt~&M«W''Oult;J..:N'If.tUn AiOt 

I!S 
" < 

... Q~..S llt~OIMI 

Page106 

HV vn ... G&6 So<.ol'l10 Yf')f 'yUr"' Wl'Ml'""" .,.~ ,. 
WIJillle<l ~ ""'"'""' 

~OP- >4/!Jil't~ ov o./>10018• 

6! Thef'\!$$111!\0''rttnur.l~ oy O..motn¥~l(lllt ·~n• -~•Sletni'HJWI<>I>i>z.tfll b<~r...1<1"'9 \OtN _ _p_COOI•tn 

OOlto(l • •llCll"'1! tt-11>• ong ...,,.,~ .. .,.,.., .. IW'<Cnat>O.CQ3to -o' .,.,. *"'i lorourll"'"'"" "!9""""P'""neat101>-nn 

NFRC 100 5 400 



 
552

Engineering Reviewo£2013 Commercial/Industrial Custom Projects Page 107 
Review of Sample Files 
April29, 2014 

~ .. lr:Uo#l ll 
8Ji!III!Q.i4! 

A 

~ .1\Q01S ..• ., 
~. ~0001 tU'f'JO 

/)P 1JI088 "'"'~ 
~ .. .U0001 "WII 

liP. ;)(1100 ..... 11 

~ 0 QDCll> W.¥1'1f 

Q, 
-30 ""'!I ...,.. 

Ot ·~·l .... 
q 1.1211 n~ .,._.,. 
q . 1011»7 e~.. ... 

>4..,, . ~D•56 ,.. . ._ 

f ~·9l ·~ 

Re<lltcuon fn NaiUtal Qas: 

---:-1t::;·~~to~ ,....&. """"""1 
wr~ , .... ~,., 

" ___ ,.;::!12:.. •.._ ~t,j..,~~-~J II ~ h !HI 

...... -~ 
II 02 " AP,, ~ .q ;DtS """"' 61" ""0001 

tp, <Oillliil!' •A~otty 

t;.P .q OCf.)t 

AP ·01'\lal ..... II 

OF .qQ;Jt1S ..... ., 
0 Z;J~'< o~ ... 
Ct ~ ' ..... . -----
'1·~ % '\: 160 1311¥"' 
•l 1 ;;; ~ ltf &.u1~ 

·~.!,., .. 1'-~1' .,,,, 

__ __;;":;;':..'tilt>'"''" 

kJ1 w;~t~· • fnr •••I.IVtt~ 
fot H\~ U'~ • tnr ,,,.,, t1"~' 

· ~ .nl-<•.o>~>n • tor eJ>.p~ 
l<l1 "'~ diibon • lor,,., ... ......,, 
Jr";f """'tr.liliO') • .lor u.(,.tili!'W!ft 

(Qt Nlftff' .. fiOI\ • f01 ~ltra"U• 

• lb1 ..,~.......,. - for ~~~lfaa-ot' 

- b~tr2'dt>n • ~rnU•I'trat.,.""'n 



 
553

Engineering Review of2013 Commercial/Industrial Custom Projects 
Review of Sample Files 
April29, 2014 

North Calculations- Top 

Weatherization Improvements 
Estimated Energy Savings 
Project Description: 

NORTH · TOP SEALS 

Key Equations: 

FOR SMALL OPENINGS 
1) t.P w = C. X Po X WS2 X WDI (2 X g,) (·for Infiltration for exfinratlon) 
2) t.P, = c, x (P. x gIg,) x t.HNPL x (( 1 • J 1 (· for Infiltration for exfiltration) 
3) t.HNPL = H,. HNPL 
4) t.P m = P. • P 1 ( • for Infiltration for exfiltration) 
5) t.Pr =AP • C.P, t.P m (· for lnfintation for exfiltratlon) 
6) Or= N X 136 axe., xAx(2xg,x6Pr 1Po )" 
7) Qh = 1 08 X Q..., X ( I· 0) 
8) q,=[108xQ...,x( I · o) [4840xQ...,x(Wo-WI) 
9) NG = (q, x t,. x o/ot) I (HV xt,) 

10) E = (q, X lex o/o1Y(COP x 3412) 

Where 
b = subscript for base case 

e ~ subscript for energy improvement 

T = subscript for total 

w = subscript for wind effect 

I = subscript for slad< (thermal) effect 

m : subscript for building pressurization effect (mechanical ventilation system) 

i = subscript for iriet/entering conditions/indoor/inner sll'face 
o : subscript for outlet/exiting conditions/outdoor/outer surface 

= subscript for perdendicular dinection 

d = subscript for diagonal direction 

= subscript for heating/heater 

c = subscript for coolingloooler 

AP = Di!ferential pressure across opening (inch w g ) 
c. = Wind pressure coefficient (dimensionless) 

p = Density of air Ob. lll') 

WS = A...-age wind speed (mph) 

WD = Wind direction frequency (%) 

C, = Draft coefficient due to l henmal forces (dimensionless) 

g = Local acoele<ation of gravity; 32 174 ftls'@ sea level 

g, = Gravitational proportionality constant; 32174 1b. ·ftls.·lb, 
AH"" = Vertical distance b81ween opening and the neutral pressure level (NPL) (ft) 

H, = Height of opening above reference point (ground level (II) 

H . .... : Height of neutral pressure level (NPL) above refet"8nce point (ground level) (ft) 
T = Temperature (•R) ~ 459 7 +Temperature ('F) 

L = Length of crack/gap of building envelope component (door window etc) (ft) 

W = Width of crack/gap (inches) 

A = Area of building envelope component (door window etc) (II') 

Q = nfillration air ftowrate (cfm) 
Co = Discharge or ftow coefficient for opening (dimensionless) 

n = Flow exponent between 0 5 (tulbuleot) to 1 0 (laminar) and typically considered 0 65 for buildings 

W = Humidity Obm H,O/Iba dry air) 

q = Heat transfer rate (Btulhr) 

t z Annual hours in heating or cooling mode (lvsldays) 

%, = Percentage oflime in operating mode (%) 
HV = Heating value of natural gas (Biulm') 

t , = Heating system efficiency(%) 

NG = Natural gas consumption (m'/yT) 

COP = Coelliionct of Pe<formace (Btu-/Btu, ) 

E = eleclridy consumption (kWh/yr) 
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South Calculations · Sides 

Weatherization Improvements 
Estimated Energy Savings 
Project Description: 

SOUTH ·SIDE SEALS 

Key Equations: 

FOR SMALL OPENINGS 
1) t.P. = c. x Po x WS 2 x WDI (2 x g,) ( • for Infiltration for exfinratlon) 
2) t.P, = c, x (P. x g Ig,) x t.HNPL x (( 1 • .J 1 (· for lnfllltalion for exfilltation) 
3) t.HNPL = H • • HNPL 
4) t.P m = P 0 • P 1 ( • for lnfilltation for exfilltation) 
5) t.Pr =AP. C.P, t.Pm(·forlnfiltration forexfiltratlon) 
6) Or = N X 136 axe, x Ax (2xg. x6Pr f Po )" 
7) Qh = 1 08 X Q..., X ( I · 0) 
8) q, = (1 08 X Q..., X ( I · o) (4840x Q_, X (WO· WI) 
9) NG = (q, x t, x o/ot) I (HV x t , ) 

10) E = (q, X le x o/o1Y(COP x 3412) 

Where 
b = subscript for base case 

e ~ subscript for energy improvement 

T = subscript for total 

w = subscript for wind effect 

I = subscript for stad< (thennal) effect 

m : subscript for building pressurization effect (mechanical ventilation system) 

i = subscript for irietlentering conditions/indoor/inner surface 
o : subscript for outlet/exiting conditions/outdoor/outer surface 

= subscript for perdendioular dinection 

d = subscript for diagonal direction 

= subscript for heating/heater 

c = subscript for coolingloooler 

liP = Dift'erential pressure aaoss opening (inch w g ) 

c.. = Wind pressure coefficient (dimensionless) 
p = Density of air Ob. lll' ) 

WS = Avenoge wind speed (mph) 

WD = Wind direction frequency (%) 

C, = Draft coefficient due to thermal forces (dimensionless) 

g = Local accele<ation of gravity; 32 174 ftls' @ sea level 

g, = Gravitational proportionality constant= 32 174 1b. ·ftls.· lb, 
l>H"" = Vertical distance b81ween opening and the neutral pressure level (NPL) (ft) 

H, = Height of opening above reference point (ground level (II) 

H . .... : Height of neutral pressure level (NPL) above reference point (ground level) (ft) 
T = Temperature (•R) = 459 7 +Temperature ('F) 

L = Length of aacklgap of building envelope component (door window etc ) (ft) 

W = Width of crack/gap (inches) 

A = Area of building envelope component (door window etc ) (II') 

Q = nfiltration air ftowrate (cfm) 
Co = Discharge or ftow coefficient for opening (dimensionless) 

n = Flow exponent between 0 5 (tulbuleot) to 1 0 (laminar) and typically considered 0 65 for buildings 

W = Humidity (Ibm H,O/Iba dry air) 

q = Heal transfer rate (Btulhr) 

t z Annual hours in heating or cooling mode (In/days) 

%, = Percentage oflime in operating mode (%) 

HV = Heating value of natural gas (Btulm') 

t , = Heating system efficiency (%) 

NG = Natural gas consumption (m' /yT) 

COP = Coef!iienct of Pe<formace (Btu-/Btu, ) 

E = electricty consumption (kWh/yr) 
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South Calculations · Top 

Weatherization Improvements 
Estimated Energy Savings 
Project Description: 

SOUTH · TOP SEALS 

Key Equations: 

FOR SMALL OPENINGS 
1) t.P w = C. X Po X WS2 X WDI (2 X g ,) (·for Infiltration for exfinratlon) 

2) LIP1 = C1 X (p0 X 9 I g,) X LIHNPL X (( 1 • J 1 (· for lnfllltation for exfilltation) 

3) LIHNPL = H,. HNPL 

4) LIP m = P. • P 1 ( • for lnfllltatlon for exfilltation) 

5) LIPr =LIP • LIP, t.P m (·for lnfintation for exfiltratlon) 

6) Or= N X 136 axe., xAx(2xg,x6Pr1Po )" 
7) Qh = 1 08 X Q..., X ( I· 0) 
8) q,=[108xQ...,x( I · o) [4840xQ...,x(Wo-WI) 
9) NG = (q, x t,. x o/ot) I (HV xt,) 

10) E = (q, X le x o/o1Y(COP x 3412) 

Where 
b = subscript for base case 

e ~ subscript for energy improvement 

T = subscript for total 

w = subscript for wind effect 

I = subscript for stad< (thermal) effect 

m : subscript for building pressurization effect (mechanical ventilation system) 

i = subscript for iriet/entering conditions/indoor/inner sll'face 
o : subscript for outlet/exiting conditions/outdoor/outer surface 

= subscript for perdendioular direction 

d = subscript for diagonal direction 

= subscript for heating/heater 

c = subscript for cooling/cooler 

LIP = Di!ferential pressure aaoss opening (inch w g ) 
c. = Wind pressure coefficient (dimensionless) 

p = Density of air Ob. lll') 

WS = A...-age wind speed (mph) 

WD = Wind direction frequency (%) 

C, = Draft coefficient due to thermal forces (dimensionless) 

g = Local acoele<ation of gravity; 32 174 ftls'@ sea level 

g, = Gravitational proportionality constant ; 321741b. ·ftls.· lb, 
LIH"" = Vertical distance b81ween opening and the neutral pressure level (NPL) (ft) 

H, = Height of opening above reference point (ground level (II) 

H . .... : Height of neutral pressure level (NPL) above refet"8nce point (ground level) (ft) 
T = Temperature (•R) ~ 459 7 +Temperature ('F) 

L = Length of crack/gap of building envelope component (door window etc ) (ft) 

W = Width of crack/gap (inches) 

A = Area of building envelope component (door window etc) (fl') 

Q = nfiflration air ftowrate (cfm) 
Co = Discharge or ftow coefficient for opening (dimensionless) 

n = Flow exponent between 0 5 (tulbuleot) to 1 0 (laminar) and typically considered 0 65 for buildings 

W = Humidity Obm H,O/Iba dry air) 

q = Heat transfer rate (Btulhr) 

t z Annual hours in heating or cooling mode (In/days) 

%, = Percentage oflime in operating mode (%) 
HV = Heating value of natural gas (Btulm') 

t , = Heating system efficiency(%) 

NG = Natural gas consumption (m'/yT) 

COP = Coelliionct of Pe<formace (Btu-/Btu, ) 

E = electridy consumption (kWh/yr) 
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Random sample observations of door dock seals. 

jpg photo gap(% of door LF} Average: 
... 299 25% 14% 
... 300 25% 
... 301 20% 
... 302 10% 
... 303 10% 
... 304 25% 
... 305 0% 
... 307 0% 
... 308 0% 
... 309 0% 
... 310 0% 
... 311 15% 
... 312 25% 
... 313 25% 
... 314 0% 
... 315 0% 
... 316 50% 
... 317 15% 
... 318 25% 
... 319 25% 
... 320 15% 
... 321 0% 
... 322 25% 
... 323 0% 
... 324 25% 
... 327 10% 
... 328 25% 
... 329 0% 
... 330 25% 
... 331 0% 
... 332 0% 
... 333 5% 
... 334 20% 
... 335 25% 
... 336 25% 
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APPENDIX M: Union Gas Project Code -
Cl19 - 2013-COM-0149 
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Heat redatm circuits are 'ON' and operadng wltbln control limit& 
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Appendix N: Union Gas Project Code - Cl20 
- 2013-COM-0069 
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HEAT LOAD CALCULATIONS 
Window Replacement 

Therma Res stances: 

Component: 

!Exostong Glazong: 
Outs deAr F m 
G azng 
Ins deAr F m 

Compos te Therma Res stance 
UIPgraded Glazing: 
Outs deAr F m 
G azng 
Ins deAr F m 

Compos te Therma Res stance 
Summary of Parameters 
Surface U Factor 
Ex st ng G az ng 1.639 
New G az ng 0.862 

Area (sq.ft.) 
4426 
4426 

Peak IHieat l oss Redluctoon 

"R" Vaue 

0.17 
0.61 
0.62 

1.40 

0.17 
1.16 
0.62 

1.95 
Peak IHieat l oss (BiiUIHJ) 
(based on -1 5 oF OAT) 

275,016 
197,456 

77,560 
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I 

Grand Tota Projected Annua Natura Gas Heat ng Reduct on @ 65% Seasona Eft c ency (m3): 
19,798 
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Page 122 

Note: Hourly occurrences for London ON are sourced from Carrier Hourly Analysis Programs 

IHIIEA llOAID CALCUILA T~ONS: Condll.8ctnto1T11 l osses 
Space TemperatUJre MaiiTlltained@ 72 dleg. IF. 

OAT (deg.F) No. Hrs. Weather Dependent Loads (BTU) 
Existina New ll Load 

15 3 825,048 592,368 232,680 
10 15 3,888,157 2,791,620 1,096,537 

5 48 11 ,683,439 8,388,478 3,294,960 
0 9 1 20,711,550 14,870,484 5,841,066 
5 172 36,428,557 26,154,985 10,273,573 

10 257 50,369,024 36,163,965 14,205,059 
1 5 339 61,082,004 43,855,673 17,226,331 
20 466 76,599,861 54,997,188 21,602,674 
25 67 1 99,691,723 7 1,576,688 28,115,034 
30 898 119,224,182 85,600,608 33,623,574 
35 707 82,691,308 59,370,726 23,320,582 
40 590 59,681 ,635 42,850,235 16,831,400 
45 594 50,697,779 36,400,004 14,297,775 
so 657 45,690,59 1 32,804,942 12,885,649 
55 678 36,434,880 26,159,524 10,275,356 
60 735 27,880,933 20,017,960 7,862,974 
65 719 15,909,834 11,422,947 4,486,887 
70 554 3,502,503 2,514,728 987,775 

TOTALS (BTU) 226,459,885 

Projected Annual Natural Gas Heating Reduction@ 65% Seasonal Efficiency (m3): 
9,759 
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Infiltration Calculation 

South and West facing prevailing wind: 
Average wind velocity(@ 14.9 km/ hr) 9.3 mph in the winter mont hs: 
Note: based on eWeather System data for London ON 

Infiltration rate (cfm/ LF): Existing 
Infilt ration rate (cfm/LF): New 
Not e: based on Carr er pub shed data at 1 0 mph w nd ve oc ty 

Linear ft. in South facing direction 
Linear ft. in West facing direction 

No. Hrs. 

15 
10 

5 
0 
5 

10 
1 5 
20 
25 
30 
35 
40 
45 
so 
55 
60 
65 
70 

3 
15 
48 
9 1 

172 
257 
339 
466 
67 1 
898 
707 
590 
594 
657 
678 
735 
719 
554 

Total 

Existing Heat Loss New Heat l oss 

(Btu) (Btu) -405,840 166,499 
1,912,581 784,649 
5,747,073 2,357,774 

10,187,993 4,179,690 
17,919, 175 7,35 1,456 
24,776,478 10,164,709 
30,046,184 12,326,639 
37,679,404 15,458,217 
49,038,270 20,1 18,265 
58,646,269 24,060,008 
40,675,781 16,687,500 
29,357,343 12,044,038 
24,938, 193 10,231,053 
22,475, 161 9,220,579 
17,922,285 7,352,732 
13,714,606 5,626,505 

7,826,033 3,210,680 
1,722,878 706,822 

Page 123 

0.6 
144 

0.78 
0.32 

77.45 
1768.4 

1845.85 

fllnfiltratlon Load I 
(Btu) -
239,342 

1,127,932 
3,389,300 
6,008,304 

10,567,7 19 
14,611,769 
17,719,544 
22,221, 187 
28,920,005 
34,586,261 
23,988,281 
17,313,305 
14,707, 139 
13,254,582 
10,569,553 

-
8,088,10 1 
4,615,353 
1,016,056 

TOTAL 232,943,735 

Projected Annual Natural Gas Heating Reduction@ 65% Seasonal Efficiency (m3): 
10,039 
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50 Keil Drive North 

PO Box 2001 
Chatham, Ontario, Canada 
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April 29, 2014 

Performed By 

Diamond Engineering Company 
3723 W. Hamilton Road S 

Fort Wayne, IN  46814 

This report is confidential and contains sensitive information about the operations of Union Gas’s 
customers.  It is intended for use only by Union Gas and the reviewer of the program. 
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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 (if instructive) 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 

Twenty-three projects were reviewed.  Customers invested $ 14,463,468 in these projects.  These projects resulted in 
an annual natural gas savings of between 103,493,280 and 106,181,280 m3.  Using a 0.00188 metric ton CO2 / m3 
gas consumed conversion factor, CO2 emission reduction from these seventeen projects was between 194,600 and 
199,600 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 several 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 standard cubic foot of natural gas is assumed to be 1020 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 for a period of one year. 

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 
We	have	audited	the	Annual	Report,	DSM	Shareholder	Incentive,	Lost	Revenue	Adjustment	
Mechanism	(LRAM)	and	Demand	Side	Management	Variance	Account	(DSMVA)	of	Union	
Gas	Limited	for	the	calendar	year	ended	December	31,	2013.	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	
2013	DSM	programs	of	Union	Gas	Limited:	

DSM Shareholder Incentive Amount Recoverable ‐ $7,784,373 

LRAM Amount Recoverable ‐ $1,138,136 

DSMVA Amount Recoverable ‐  $1,197,648	
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1 Introduction 
Evergreen	Economics	–	along	with	SBW	Consulting,	Inc.	and	PWP,	Inc.	–	were	contracted	by	
Union	Gas	Limited	(Union	Gas)	to	conduct	an	audit	of	the	Union	Gas	2013	DSM	Annual	
Report.	The	primary	objective	of	the	audit	is	to	provide	DSM	stakeholders	(i.e.,	the	Ontario	
Energy	Board,	intervener	consultative	members,	and	Union	Gas)	with	an	independent	
opinion	on	whether	the	DSMVA,	LRAM,	and	utility	DSM	Shareholder	Incentive	calculations	
are	appropriate	and	have	been	calculated	correctly.	

The	following	programs	were	included	in	the	Union	Gas	2013	Annual	Report	and	reviewed	
as	part	of	this	audit:	

 Residential	Program	
o Energy	Savings	Kit	Offering	
o Home	Reno	Rebate	Offering	

 Commercial/Industrial	Program	
o Prescriptive	and	Quasi‐Prescriptive	Offering	
o Custom	Offering	

 Low‐Income	Program	
o Affordable	Housing	Conservation	Offering	
o Helping	Homes	Conserve	Offering	

 Large	Volume	Program	
 Market	Transformation	Program	

Table	1	and	Table	2	show	the	2013	claimed	savings	values	for	each	of	the	Union	Gas	
programs.		

A	separate	contractor	selected	the	sample	of	custom	projects	used	in	the	verification	
process.	Based	on	the	final	audited	savings	numbers,	the	relative	precisions	levels	achieved	
for	the	various	custom	project	sample	groups	are	as	follows:	

Large	Volume	T2/R100:		 90/6.9	
Large	Volume	T1:		 	 	 90/7.8	
Commercial/Industrial:			 90/10.8	
Low	Income:			 	 	 	 90/7.7		

	
Additional	detail	is	available	in	the	sampling	memo	included	in	the	final	version	of	the	
Union	Gas	Annual	Report.		
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Table 1: 2013 Union Gas Annual Program Savings 

Program  Offering  Units 

Original 
Annual Gas 
Savings (m3) 

Audited Annual 
Gas Savings (m3) 

Percent 
Change 

Residential  Energy Savings Kit  43,078 2,859,018 2,859,018  0 
Residential  Home Reno Rebate  207 303,672 303,672  0 
Com/Ind  Prescriptive  6,558 14,207,995 14,207,995  0 
Com/Ind  Custom  498 40,618,369 37,625,436  ‐7% 

Low‐Income 
Helping Homes 
Conserve  4,658 1,618,601 1,618,601 

 
0 

Low‐Income 
Affordable Housing 
Conservation  7,645 964,489 933,333 

 
‐3% 

Large Volume  Rate T1  333 12,434,596 10,488,841  ‐16% 
Large Volume  Rate T2  90 99,411,691 91,908,922  ‐8% 
Large Volume  Rate 100  61 21,655,093 20,020,746  ‐8% 

Total     63,128 194,073,523 179,966,564  ‐7% 

	

Table 2: 2013 Union Gas Cumulative Program Savings 

Program  Offering  Units 

Original 
Cumulative Gas 
Savings (m3) 

Audited 
Cumulative Gas 
Savings (m3) 

Percent 
Change 

Residential  Energy Savings Kit  43,078 29,652,362 29,652,362  0% 
Residential  Home Reno Rebate  207 6,073,437 6,073,437  0% 
Com/Ind  Prescriptive  6,558 272,204,417 272,204,417  0% 
Com/Ind  Custom  498 716,216,135 612,844,734  ‐14% 

Low‐Income 
Helping Homes 
Conserve  4,658 40,236,650 40,236,650  0% 

Low‐Income 
Affordable Housing 
Conservation  7,645 15,871,922 15,267,883  ‐4% 

Large Volume  Rate T1  333 242,129,594 180,388,329  ‐25% 
Large Volume  Rate T2  90 1,513,815,530 1,356,721,466  ‐10% 
Large Volume  Rate 100  61 343,044,036 307,445,127  ‐10% 

Total     63,128 3,179,244,083 2,820,834,405  ‐11% 

	

The	remainder	of	this	report	details	the	audit	methods	used,	the	results	of	our	audit,	and	
the	recommendations	for	adjustments	to	the	2013	savings	numbers	along	with	
recommendations	for	future	evaluations.		
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Audit Principles 

A	detailed	list	of	tasks	required	for	the	audit	were	included	in	the	original	project	RFP,	and	
are	repeated	here	verbatim	for	reference:		

 Consider	and	respond	to	stakeholder	comments	on	Union	Gas	Limited’s	Annual	DSM	
Report	for	2013,	including	those	of	the	Audit	Committee.		

 Review	Union	Gas	Limited’s	2013	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	Gas	Limited’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	assumptions	filed	to	the	Board	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.	The	Auditor	will	be	provided	
with	a	set	of	prescriptive	measure	assumptions,	some	of	which	have	been	reviewed	
and	approved	by	the	TEC.	TEC‐	approved	assumptions	will	be	rebuttably	presumed	
to	be	correct	unless	the	Auditor	has	compelling	information	to	the	contrary.		

 Review	measures	that	are	considered	advancements	(sometimes	called	“early	
retirement”	measures)	rather	than	purchases	at	times	of	natural	equipment	
replacement	to	ensure	measure	lives	and	gas	savings	are	treated	appropriately.		

 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	Gas	Limited,	in	consultation	with	their	
Audit	Committee	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.	The	Audit	Committee	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	provide	its	independent	opinion	on	all	claimed	results,	including	those	
that	come	out	of	the	CPSV	process.	This	will	include	its	opinion	on	the	reliability	and	
reasonableness	of	the	error	ratio	(and/or	realization	rate)	from	the	CPSV	reports	
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	substantiated	by	relevant	research/documentation.		

 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.		
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 Identify	any	assumptions	underlying	Union	Gas	Limited’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.		

 Identify	future	evaluation	research	opportunities	to	enhance	the	assumptions	used	
to	calculate	the	DSM	Shareholder	Incentive	and	LRAM.		

 Work	with	the	AC	and	Union	Gas	Limited	to	resolve	any	relevant	issues	prior	to	
completion	of	the	audit.		

 Identify	any	other	matters	considered	by	the	Auditor	to	be	relevant	to	an	
assessment	of	Union	Gas	Limited’s	DSMVA,	LRAM	and	DSM	Shareholder	Incentive	
claims.		

The	principles	guiding	Evergreen’s	audit	methods	focused	on	several	different	layers	of	
review	of	the	DSM	results.	These	principles	are	the	same	ones	that	the	Evergreen	team	has	
applied	successfully	to	previous	audits	of	the	Union	Gas	programs,	and	can	be	summarized	
as	follows:	

1. Reviewed	savings	calculations	for	accuracy.	A	preliminary	review	was	completed	
to	verify	the	basic	savings	calculations	have	been	done	correctly	and	that	there	are	
no	basic	calculation	errors	(e.g.,	incorrect	cell	references	and/or	application	of	free	
ridership	adjustments)	included	in	the	final	2013	savings	claims.	Additionally,	we	
reviewed	the	calculations	of	the	DSMVA,	LRAM,	and	DSM	Shareholder	Incentive	to	
ensure	that	they	are	error‐free.	

2. Reviewed	calculations	for	consistency	with	stated	objectives.	The	next	level	of	
review	was	verifying	that	any	factors	that	had	been	determined	through	earlier	
agreements	with	the	OEB	have	been	applied	correctly.	This	may	include	fixed	values	
for	free	ridership,	per	unit	savings	values,	or	the	types	of	measures	that	are	eligible	
to	be	included	in	the	final	savings	calculations.	We	reviewed	the	appropriate	filings	
and	decisions	from	the	OEB	applying	to	the	2013	Union	Gas	savings	claim	at	the	
start	of	the	audit.	

3. Reviewed	savings	claims	and	related	savings	components	for	appropriate	
documentation.	This	level	of	review	involved	reviewing	supporting	evaluation	and	
research	used	for	the	2013	DSM	Annual	Report.	Even	though	the	values	may	have	
been	approved	at	a	general	level	with	the	OEB	and	applied	correctly	in	the	
calculations,	there	may	be	better	information	available	that	would	support	revising	
the	values	used.	The	analysis	methods	and	results	was	compared	to	best	practices	in	
other	regions	to	make	sure	that	the	Union	Gas	evaluation	methods	are	conforming	
to	standard	practice	observed	elsewhere.	

4. Reviewed	overall	processes	used	to	determine	annual	savings.	This	included	a	
review	of	participation	tracking	and	other	over‐arching	decisions	made	by	Union	
Gas	regarding	the	amount	of	evaluation	research,	requirements	for	documentation	
required	of	contractors,	the	timing	of	evaluation	research	in	relation	to	publication	
of	the	Annual	Report,	and	similar	management	decisions.	

To	follow	our	audit	principles	and	cover	the	various	requirements	listed	in	the	RFP,	we	
conducted	the	following	activities	during	the	course	of	the	audit.		
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 Reviewed	Union’s	Audit	Tool	to	verify	program	participant	counts	were	accurate	
 Reviewed	third	party	surveys	instruments	and	survey	results	that	examined	the	

installation	and	retention	of	measures	in	the	ESK	and	HWC	programs	
 Reviewed	Union’s	Audit	Tool	and	supporting	documentation	for	Prescriptive	and	

Quasi‐Prescriptive	Measures	to	ensure	that	all	algorithms	and	prescriptive	values	
were	used	correctly	to	calculate	the	savings	and	were	consistent	with	program	
documentation	filed	with	the	OEB	

 Reviewed	deep	savings	measure	savings	values	and	calculations	for	accuracy	
 Reviewed	Scorecard	values	and	calculations	for	accuracy	
 Reviewed	third	party	verification	studies	that	examined	a	sample	of	custom	projects	

for	Large	Volume,	Commercial/Industrial,	and	Low	Income	customers.	
 Reviewed	and	verified	that	the	LRAM	claimed	savings	values	are	accurate,	

consistent	with	the	Settlement	agreement,	and	based	on	the	best	available	
information	at	the	time	of	the	audit.	

 Considered	and	addressed	issues	raised	by	the	stakeholders	during	the	audit	
process,	including	those	of	the	Audit	Committee.	

The	majority	of	the	audit	was	dedicated	to	reviewing	the	savings	estimates	for	the	various	
custom	programs.	To	audit	the	custom	savings,	we	first	reviewed	the	draft	Custom	Project	
Savings	Verification	(CPSV)	reports	for	each	custom	program,	which	are	discussed	in	more	
detail	below.	Along	with	reviewing	the	CPSV	reports,	we	also	reviewed	the	individual	
project	files	for	each	project	included	in	the	custom	verification	sample.	After	this	review,	
we	had	several	conference	calls	with	the	verifiers	to	discuss	the	individual	project	
calculations	and	to	ask	detailed	technical	questions	about	the	customer	site	and	impact	
analysis.	Based	on	these	conversations,	the	verifiers	sometimes	made	modifications	to	the	
savings	calculations	prior	to	finalizing	their	CPSV	reports.	Once	the	CPSV	reports	were	
finalized,	a	separate	set	of	conference	calls	was	conducted	that	included	members	of	the	
Audit	Committee	to	review	the	same	sample	of	custom	projects.	During	these	calls,	the	
Audit	Committee	also	posed	questions	for	consideration,	and	at	times	this	involved	the	
audit	team	contacting	the	verifier	to	obtain	additional	information.	A	table	listing	the	
various	calls	and	participants	is	included	as	Attachment	1	of	this	report.		

Based	on	the	results	of	all	these	conference	calls,	along	with	our	review	of	secondary	
sources	and	our	team’s	experience	with	similar	projects,	the	audit	team	has	made	
adjustment	to	the	custom	savings	estimates	where	appropriate.	These	adjustments	and	our	
rationale	for	making	these	changes	are	included	in	this	audit	report.			
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2 Audit Findings 
This	section	presents	the	findings	of	the	Independent	Auditor	regarding	the	Union	Gas	
2013	DSM	Report.	

Note	that	the	nature	of	the	audit	process	is	by	definition	somewhat	negative,	as	the	process	
is	designed	to	identify	areas	where	the	program	implementation	and	evaluation	went	
wrong	and	not	to	focus	on	areas	where	things	went	right.	Despite	the	comments	and	
recommendations	presented	in	this	report,	in	general	it	appears	that	Union	Gas	has	robust	
DSM	programs	that	are	being	implemented	effectively.	Given	the	nature	of	the	audit	
process,	the	discussion	below	necessarily	focuses	on	those	areas	where	we	believe	there	is	
room	for	improvement	and	(in	some	cases)	where	savings	should	be	adjusted	for	program	
year	2013.	

Overarching Findings 

The	following	are	general	observations	and	recommendations	that	apply	to	multiple	
programs.		

Evaluation	Resources	

The	audit	team	worked	with	Union	Gas	to	determine	how	much	was	spent	annually	on	
program	evaluation,	and	the	approximate	spending	amounts	for	2013	are	shown	in	Table	
3.	Additional	evaluation	funds	are	spent	as	part	of	Union’s	portfolio	budget	that	address	
issues	such	as	free	ridership	and	input	assumptions	reviews.	Union	reports	that	they	spent	
$102,981	on	these	portfolio‐level	evaluation	activities	in	2013.		

As	shown	in	Table	3,	Union	Gas	spends	approximately	2%	of	the	total	implementation	
budgets	to	annual	program	evaluation	(excluding	the	portfolio‐level	evaluation	costs).	For	
the	Commercial	Industrial	and	Large	Volume	Custom	Programs,	spending	on	program	
evaluation	ranges	from	approximately	1‐2%	of	implementation	budgets	even	though	these	
two	programs	account	for	the	vast	majority	of	savings.	Given	the	size	of	these	programs	
and	the	issues	listed	below,	more	resources	should	be	devoted	to	evaluation.		

A	typical	rule	of	thumb	for	evaluating	DSM	programs	is	that	evaluation	spending	should	
equal	3‐5%	of	the	program	implementation	budgets.	An	increase	in	evaluation	research	
would	help	address	the	specific	issues	we	list	below,	including	conducting	an	annual	free	
ridership	study	for	custom	projects,	documenting	baseline	conditions	(including	
maintenance	policies),	developing	program	logic	and	metrics	of	progress	for	the	market	
transformation	program,	and	updating	baseline	conditions	for	ESKs	and	other	programs	
where	needed.		
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Table 3: 2013 Union Gas Program‐Specific Evaluation Spending1 

	

Evaluation	Objectives	

In	the	review	of	the	Commercial/Industrial	custom	projects,	there	are	several	comments	in	
the	CPSV	report	where	the	verifier	appears	to	be	seeking	to	confirm	the	original	savings	
values	in	the	project	application.	Once	the	verifiers	found	enough	savings	to	confirm	the	
original	savings	amount	from	the	Union	project	application,	it	appeared	that	the	verifier	
more	or	less	stopped	looking	for	savings.		

This	is	in	contrast	to	the	preferred	approach	and	evaluation	best	practice,	which	is	to	
develop	an	independent	estimate	of	savings	and	then	compare	it	to	the	original	ex	ante	
value.			

Audit	Process	

The	audit	process	was	originally	scheduled	to	begin	in	April,	following	the	completion	of	
the	CPSV	reports	and	Union’s	draft	Annual	Report.	A	draft	audit	report	was	then	supposed	
to	be	completed	in	May	and	a	final	report	produced	by	June	30.		

The	actual	audit	process	involved	several	rounds	of	review	of	the	three	custom	program	
verifications.	An	initial	round	of	reviews	was	done	between	the	verifiers,	auditor,	and	
Union	Gas	to	finalize	the	evaluation	reports.	Once	completed,	a	second	round	of	reviews	
covering	the	same	custom	projects	was	conducted	with	the	auditor,	Union	Gas,	and	the	
Audit	Committee.	Union	Gas	and	the	Audit	Committee	only	being	available	one	day	a	week	
for	team	conference	calls	during	parts	of	the	review	process	further	slowed	the	second	
review	phase.	A	schedule	of	these	meetings	is	included	as	Attachment	1	of	this	report.	The	
result	has	been	an	audit	process	that	has	extended	several	months	beyond	the	original	
deadline	and	has	deviated	far	from	the	work	that	was	originally	proposed	and	budgeted.	If	

																																																								

1	The	spending	amounts	shown	here	reflect	what	Union	Gas	spent	on	evaluating	the	2013	programs,	and	differs	from	the	
spending	amounts	shown	in	the	Annual	Report,	which	reflect	evaluation	spending	that	occurred	during	the	calendar	year	
2013.		

Program 
Total Spending 
(excluding 
EM&V)

EM&V 
Spending

% of total

Residential 3,311,807$       60,550$         1.8%
Comm/Ind 12,459,416$     106,249$       0.9%
Low Income 7,822,935$       369,394$       4.7%
Large Volume 4,706,908$       108,595$       2.3%
Optimum Home 944,661$           ‐$               0.0%

Total 29,245,727$     644,788$       2.2%
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this	process	is	to	be	followed	in	future	years,	it	should	be	explicitly	laid	out	at	the	beginning	
of	the	audit	process.		

An	additional	issue	is	determining	the	role	of	the	auditor	in	making	adjustments	to	savings.	
The	Terms	of	Reference	included	in	the	audit	RFP	(and	subsequently	the	contract	the	
auditor	signed	with	Union	Gas)	states:	“Any	recommendations	to	change	realization	rates	
from	those	recommended	by	the	CPSV	will	be	explained	and	substantiated	by	relevant	
research/documentation.”	

Despite	this	language,	during	the	course	of	this	project	the	Audit	Committee	directed	the	
auditor	to	make	additional	adjustments	to	savings	in	those	cases	where	the	savings	are	not	
adequately	documented	or	evaluated	by	Union.	In	these	cases,	the	rationale	provided	is	
that	the	burden	of	proof	for	justifying	savings	lies	with	Union	Gas	(not	the	auditor)	and	
therefore	it	is	appropriate	to	make	punitive	reductions	in	savings	in	instances	where	the	
savings	are	not	properly	supported.	Furthermore,	it	is	allowable	that	these	punitive	
adjustments	be	set	at	an	arbitrary	level	(e.g.,	50%,	25%,	etc.)	and	do	not	need	to	be	justified	
with	supporting	research	or	documentation.	This	instruction	is	in	direct	contrast	to	the	
terms	that	were	established	for	this	contract	and	is	therefore	untenable.	One	cannot	be	
required	to	defend	savings	adjustments	while	at	the	same	time	make	punitive	adjustments	
that	are	by	definition	arbitrary	in	nature.		

To	resolve	this	issue,	we	have	identified	areas	where	savings	are	not	adequately	supported	
by	Union,	but	have	stopped	short	of	making	punitive	savings	adjustments	that	are	not	
supported	by	additional	analysis.	Projects	in	this	category	include	the	steam	leak	repairs	
and	pipe	insulation	projects	in	the	custom	verification	samples,	where	Union	did	not	
document	existing	baseline	maintenance	practices.	The	one	exception	to	this	is	a	project	
involving	a	natural	gas	leak	where	we	have	set	the	savings	value	to	zero,	as	we	believe	this	
to	be	an	accurate	and	appropriate	value	and	therefore	not	an	arbitrary	adjustment.		

Future	audits	need	to	make	clear	what	types	of	adjustments	are	expected	during	the	audit	
process.	Making	punitive	and	arbitrary	adjustments	as	recommended	by	the	Audit	
Committee	goes	against	fundamental	evaluation	principles.	If	these	types	of	adjustments	
are	expected	during	the	audit	phase,	then	this	expectation	needs	to	be	made	clear	at	the	
very	beginning	of	the	project	at	the	RFP	and	contracting	stages.			

Free	Ridership	

The	free	ridership	issue	was	subject	to	a	significant	amount	of	discussion	with	the	Audit	
Committee	during	the	verification	process.	Key	issues	discussed	included:	

1. Age	of	the	free	ridership	report		
2. Treatment	of	behavioral	and	O&M	projects		
3. Making	additional	free	ridership	adjustments		

Each	of	these	issues	is	discussed	below.	
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Age	of	Free	Ridership	Report	

The	free	ridership	adjustments	used	by	Union	Gas	for	2013	come	from	a	Summit	Blue	study	
published	in	2008	that	relies	on	survey	responses	from	participants	from	2006	and	2007.2	
This	report	uses	a	small	sample	of	Union	Gas	custom	program	participants	(n=52)	to	
conduct	a	self‐reported	free	ridership	analysis.	Union	Gas	uses	the	free	ridership	rate	of	54	
percent	from	this	study	to	calculate	net	savings	for	its	2013	custom	projects	(Large	Volume	
and	Commercial/Industrial).		While	this	sample	was	large	enough	to	achieve	a	90/10	
relative	precision	for	all	custom	projects,	it	was	not	large	enough	to	achieve	90/10	
precision	for	the	individual	custom	programs,	or	for	individual	measure	types	within	
programs.		

The	current	free	ridership	report	is	undoubtedly	outdated,	as	markets,	participant	
characteristics,	technologies,	and	eligible	custom	technologies	have	all	evolved	since	the	
original	study	was	completed.	We	strongly	recommend	that	an	updated	custom	free	
ridership	study	be	completed	immediately	for	use	in	the	evaluation	of	the	2014	custom	
programs.	As	has	been	discussed	in	past	audits,	we	believe	that	free	ridership	values	
should	be	updated	annually	to	reflect	changes	that	occur	year‐to‐year	in	market	conditions,	
technology,	program	design,	and	participant	makeup.		

We	understand	that	the	Ontario	Technical	Evaluation	Committee	(TEC)	has	initiated	a	
custom	program	free	ridership	study	that	Union	plans	to	use	in	the	future,	but	the	study	is	
currently	delayed	and	appears	unlikely	that	it	will	be	completed	in	time	for	use	with	the	
2014	program	evaluations.	Rather	than	wait	for	the	TEC	study,	we	urge	Union	to	begin	
work	on	its	own	free	ridership	study	immediately	based	on	2014	participants	so	the	results	
will	be	available	for	use	in	the	2014	DSM	Annual	Report.		

Behavioral	and	Maintenance	Projects		

A	significant	amount	of	the	verification	discussions	centered	on	participants	that	installed	
measures	that	may	be	considered	as	routine	maintenance	or	measures	that	involve	
changes	in	behavior.	These	include	measures	such	as	steam	trap	tests,	steam	leak	repairs,	
thermostat	setbacks,	and	pipe	insulation.		

Union	Gas	asserted	that	examples	of	maintenance	and	behavioral	projects	were	included	in	
the	original	Summit	Blue	free	ridership	study	and	therefore	the	current	free	ridership	is	
valid	for	these	projects	in	2013.	Upon	review	of	the	Summit	Blue	study,	it	is	not	clear	that	
these	types	of	projects	were	included	in	the	sample	(this	level	of	detail	is	not	provided	in	
the	report).	Regardless	of	whether	or	not	they	are	included,	the	overall	sample	size	of	52	
respondents	(covering	77	projects)	is	so	small	that	any	subsets	of	O&M	or	behavioral	
measures	is	unlikely	to	be	statistically	significant.			

																																																								

2	See	Custom	Projects	Attribution	Study	prepared	by	Summit	Blue	for	Union	Gas	and	Enbridge	(October	31,	2008).	
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In	discussions	with	Union	Gas	on	individual	projects,	Union	staff	also	asserted	that	their	
Account	Managers	and	Project	Managers	had	been	actively	involved	with	the	participants	
and	had	a	significant	amount	of	influence	in	getting	these	projects	completed	(i.e.,	these	
projects	should	not	be	considered	free	riders).	In	order	to	support	the	energy	savings	
claims,	however,	these	interactions	between	Union	and	its	customers	for	specific	projects	
need	to	be	documented.	Copies	of	emails	and	notes	from	customer	meetings	that	document	
Union’s	work	with	these	customers	on	a	specific	project	should	be	kept	in	the	project	file.	
Union	should	also	document	the	customer’s	standard	maintenance	practices	and	these	
should	be	confirmed	through	an	independent	verification.		

Including	appropriate	documentation	of	customer	baseline	conditions	was	a	
recommendation	from	the	previous	audit	(covering	program	year	2012)	and	was	
something	that	Union	agreed	to	begin	doing	for	future	program	years.	This	is	particularly	
important	for	maintenance	measures	like	steam	leak	repairs	that	have	a	greater	potential	
for	high	free	ridership,	and	this	measure	was	specifically	listed	as	an	example	in	the	
agreement	language.	In	conversations	with	Union	during	the	audit	process,	they	
acknowledged	that	they	had	agreed	to	begin	documenting	baseline	conditions	but	did	not	
have	sufficient	time	to	begin	this	process	for	the	2013	program	year.		

The	question	remains	as	to	what	free	ridership	rate	should	be	used	for	these	projects	for	
program	year	2013.	With	the	current	Union	Gas	free	ridership	rate,	more	than	half	of	the	
participating	behavioral	and	maintenance	projects	are	assumed	to	be	free	riders.	Navigant	
recently	completed	a	review	of	free	ridership	and	spillover	research	for	the	TEC	that	
examined	different	free	ridership	rates	for	custom	programs	in	other	jurisdictions.	This	
study	found	that	custom	program	net‐of‐free	ridership	ratios	ranged	from	approximately	
0.20	to	1.00,	with	the	median	appearing	to	be	about	0.70	(i.e.,	free	ridership	equal	to	a	
maximum	of	30	percent).3	For	custom	programs	in	other	jurisdictions,	the	net‐of‐free	
ridership	estimates	vary	significantly	due	to	the	different	program	designs,	marketing	
strategies,	utility	type,	customer	segment,	free	ridership	estimation	methods,	and	program	
maturity.		

Given	the	wide	range	of	free	ridership	values	for	other	custom	programs,	the	already	
significant	free	ridership	adjustment	that	is	being	applied	to	these	measures,	and	absent	
additional	information	on	baseline	conditions,	we	do	not	have	any	basis	for	making	
additional	adjustments	to	the	free	ridership	rate	already	applied	to	these	projects.		

	 Additional	Free	Ridership	Adjustments	

A	considerable	amount	of	discussion	during	the	audit	process	focused	on	whether	
individual	projects	in	the	custom	project	samples	should	be	considered	free	riders	and,	as	a	
consequence,	their	savings	be	set	to	zero.	In	general,	going	through	the	sample	of	evaluated	

																																																								

3	See	Custom	Free	Ridership	and	Participant	Spillover	Jurisdictional	Review	prepared	by	Navigant	Consulting	for	the	
Subcommittee	of	the	Ontario	Technical	Evaluation	Committee	(May	29,	2013).			
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projects	and	removing	savings	for	those	projects	that	might	be	considered	free	riders	
would	result	in	an	over‐correction	for	free	ridership,	as	a	free	ridership	adjustment	is	
already	being	applied	to	the	entire	sample	of	projects.	Since	the	free	ridership	adjustment	
is	being	applied	to	the	entire	group,	no	additional	project‐level	adjustment	is	needed.		

The	exception	to	this	is	with	measures	that	are	obviously	free	riders	in	every	situation.	
These	include	projects	that	are	obvious	safety	issues	or	involve	a	deterioration	or	
malfunction	of	equipment	that	would	have	undoubtedly	been	addressed	as	routine	
maintenance	without	any	assistance	from	Union.	Specific	examples	discussed	among	the	
2013	custom	projects	include	gas	leaks	and	large	steam	leaks	that	posed	obvious	safety	and	
performance	problems.4	In	these	cases	where	projects	are	obvious	free	riders,	Union	
should	not	be	providing	incentives	and	should	not	be	allowed	to	claim	savings.	In	
discussing	these	projects,	Union	asserts	that	these	projects	would	not	have	been	completed	
without	Union’s	assistance,	but	there	is	no	documentation	provided	to	support	this	claim.	
As	discussed	above,	appropriate	documentation	of	existing	customer	maintenance	
practices	will	help	resolve	this	issue.		

EULs	

With	the	EUL	values	for	some	of	the	custom	projects,	there	were	cases	where	the	verifier	
changed	the	EUL	value	from	the	value	that	has	been	originally	approved	for	custom	
projects	by	the	OEB.	This	was	done	in	some	cases	where	the	verifier	judged	that	a	longer	
EUL	was	‘reasonable’	in	a	particular	situation.	The	assumed	EULs	are	generally	around	20	
years	for	custom	projects,	and	given	this	long	time	frame	there	is	a	significant	amount	of	
uncertainty	extending	measure	lives	beyond	this	point.	There	are	any	number	of	reasons	
why	a	project	may	stop	producing	savings	prior	to	this,	including	improved	technologies,	
changes	in	market	demand,	poor	maintenance,	facility	remodels,	and/or	calamities	(e.g.,	
fire,	floods).	Given	the	range	of	factors	that	can	influence	the	EUL	over	this	timeframe,	EULs	
are	typically	estimated	through	a	persistence	study	that	utilizes	a	robust	sample	of	projects	
and	determines	the	length	of	time	before	50	percent	of	the	equipment	in	the	sample	is	no	
longer	producing	savings.	Absent	any	of	type	of	rigorous	persistence	study,	we	do	not	
recommend	changing	the	EULs	for	custom	projects	from	the	original	agreed	upon	ex	ante	
values.		

During	our	discussions	with	Union	Gas	regarding	EULs	on	specific	projects,	anecdotal	
evidence	was	offered	up	as	evidence	that	the	EULs	should	be	longer	than	originally	claimed	
(e.g.,	this	particular	customer	takes	good	care	of	their	equipment,	they	are	planning	on	
keeping	the	equipment	as	long	as	possible,	etc.).	This	type	of	anecdotal	information	is	not	
sufficient	to	justify	a	longer	EUL	and	in	the	audit	we	have	revised	the	EULs	where	
appropriate	back	down	to	the	original	20‐year	value.	While	we	understand	that	the	Terms	

																																																								

4	No	adjustments	for	large	steam	leaks	were	made	as	part	of	this	audit,	but	very	large	steam	leaks	that	pose	an	obvious	
safety	and/or	performance	issue	were	discussed	as	projects	that	should	not	be	receiving	incentives	through	the	program	
in	the	future.	
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of	Reference	allows	for	the	verifier	to	provide	their	own	EUL	estimates,	any	such	
adjustments	need	to	be	appropriately	supported	with	documentation	that	goes	beyond	
simple	conversations	with	the	customer.		

For	three	of	the	custom	projects	included	in	the	Commercial/Industrial	sample,	the	EUL	
was	calculated	as	the	weighted	average	from	several	component	parts	that	have	distinct	
EULs.	For	these	three	projects,	the	weighted	average	was	calculated	using	the	component	
costs	as	the	weighting	variable.	We	recommend	instead	that	the	average	be	calculated	
using	the	savings	attributable	to	each	project	component	as	the	weight.	We	have	noted	
where	we	have	made	this	adjustment	to	EULs	in	the	custom	project	summary	spreadsheet	
that	accompanies	this	report.		

Incremental	Costs	

For	the	custom	projects,	there	were	instances	where	the	new	measures	will	likely	increase	
the	incremental	costs	of	the	project	over	the	expected	equipment	life.	In	these	cases,	the	
changes	to	incremental	costs	over	the	entire	period	need	to	be	included	in	the	TRC	
calculations.	It	does	not	appear	that	changes	to	incremental	costs	in	future	project	years	
were	accounted	for	in	some	custom	projects,	and	these	have	been	noted	in	the	detailed	
custom	project	tables	included	in	this	report.	

Treatment	of	Measure	Costs	in	the	TRC	calculations	

In	the	Audit	Tool,	currently	a	free	ridership	rate	adjustment	is	applied	to	the	incremental	
measure	costs	for	some	direct	install	projects	and	giveaways	such	as	the	residential	Energy	
Savings	Kits	and	the	direct	install	components	of	the	low	income	multifamily	programs.	
Since	the	program	is	paying	100	percent	of	the	measure	costs,	we	recommend	that	these	
should	be	treated	as	program	costs	rather	than	incentive	costs	in	the	TRC	calculation	for	
future	program	years.	As	such,	the	costs	associated	with	the	measures	should	not	be	
reduced	by	the	free	ridership	amount	–	the	full	cost	of	the	measure	should	be	included	in	
the	TRC	calculation	as	a	program	administration	cost	for	the	free	ridership	component.		

We	understand	that	this	recommendation	is	in	contrast	to	method	currently	approved	by	
the	OEB	for	calculating	the	TRC.	The	rebate	and	direct	install	costs	associated	with	free	
riders	have	typically	been	considered	transfer	payments	and	therefore	are	neutral	in	the	
TRC	calculation	(i.e.,	incremental	rebate	costs	associated	with	free	riders	are	excluded	from	
the	TRC	calculation).	However,	as	an	equity	concern	there	is	reason	for	not	treating	equally	
the	customers	bearing	the	costs	and	receiving	the	benefits	in	this	situation.	In	this	case,	the	
cost	of	the	free	riders	is	being	borne	by	the	rest	of	the	ratepayers	funding	the	program,	and	
by	including	these	costs	in	the	TRC	calculation	it	provides	an	automatic	incentive	to	the	
program	to	minimize	free	ridership.		

The	recommended	treatment	of	free	ridership	costs	(both	rebates	and	direct	install	costs)	
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is	the	approach	currently	being	used	in	California	in	their	calculation	of	the	TRC	test.5	We	
recommend	that	this	approach	be	considered	for	future	years,	particularly	for	direct	install	
program	components.	

Overarching Recommendations 
The	following	are	recommendations	based	on	the	overarching	issues	discussed	above.	

Recommendation	#1:	Increase	annual	evaluation	spending	to	3‐5%	of	the	program	
implementation	budget.	This	will	allow	for	(at	a	minimum)	additional	baseline	research,	an	
annual	free	ridership	study	for	custom	projects,	and	a	full	process	and	impact	evaluation	of	
the	market	transformation	program	as	recommended	below.		

Recommendation	#2:	Strive	for	accuracy	in	verifying	savings	and	develop	a	thorough	and	
independent	estimate	of	project	impacts,	rather	than	merely	confirming	whether	or	not	the	
initial	savings	estimates	are	reasonable	or	conservative.		

Recommendation	#3:	Structure	the	audit	process	so	that	only	one	round	of	reviews	is	
conducted	of	the	custom	projects.	Meetings	for	these	reviews	should	be	given	higher	
priority	by	Union	Gas	and	the	Audit	Committee	members	so	that	more	days	are	available	
for	meetings	and	consequently	the	timeline	for	the	audit	process	can	be	compressed.	If	a	
similar	evaluation	and	audit	process	is	to	be	followed	in	2015,	the	timeline	in	the	
evaluation	and	audit	RFPs	should	be	adjusted	accordingly.		

Recommendation	#4:	If	the	auditor	is	expected	to	make	punitive	adjustments	to	savings	
in	those	cases	where	Union	does	not	adequately	support	their	impact	estimates,	this	needs	
to	be	made	explicitly	clear	in	the	RFP	and	contracting	phase	of	the	project.		

Recommendation	#5:	Conduct	a	new	custom	free	ridership	study	every	year	(beginning	
in	2014)	using	a	sample	from	the	current	year’s	custom	participants.		

Recommendation	#6:	The	annual	custom	free	ridership	study	should	have	separate	and	
robust	samples	for	behavioral	and	maintenance‐related	projects.	

Recommendation	#7:	Interactions	between	Union	Gas	and	customers	need	to	be	
documented	in	the	project	file	as	they	occur	if	they	are	to	be	used	as	support	for	claiming	
projects	are	not	free	riders.	

Recommendation	#8:	Savings	from	projects	that	are	obvious	safety	hazards	(e.g.,	gas	
leaks	or	very	large	steam	leaks)	or	are	otherwise	obviously	free	riders	should	not	be	
eligible	for	Union	Gas	incentives.	Discussions	as	to	whether	other	broad	classes	of	
maintenance	or	behavioral	projects	(e.g.,	steam	traps	tests	and	repairs,	pipe	insulation)	

																																																								

5	For	additional	detail	on	how	free	ridership	costs	are	handled	in	the	TRC	calculation	in	California,	see	
http://www.cpuc.ca.gov/PUC/energy/Energy+Efficiency/Cost‐effectiveness.htm.		



	

	

Union	Gas	2013	DSM	Audit	 14	 Evergreen	Economics	

should	be	eligible	for	the	program	should	be	determined	at	the	policy	level	prior	to	the	
beginning	of	the	program	year.		

Recommendation	#9:	If	a	free	ridership	rate	is	being	applied,	savings	from	individual	
projects	that	appear	to	be	free	riders	should	not	be	zeroed	out	in	the	custom	impact	
analysis	sample	as	the	free	ridership	has	already	been	accounted	for	in	the	adjustment	
factor.	Note	that	this	does	not	apply	to	obvious	safety	and	performance	issues	as	discussed	
in	Recommendation	#8.	

Recommendation	#10:	Do	not	revise	EULs	for	individual	custom	projects	from	the	values	
established	in	the	original	program	filing	documents.	

Recommendation	#11:	Use	measure	component	savings	(rather	than	costs)	to	calculate	
an	average	EUL	for	a	project.	

Recommendation	#12:	Ensure	that	projects	that	will	likely	affect	incremental	costs	in	
future	years	have	these	costs	correctly	incorporated	into	the	cost	effectiveness	calculations	
for	the	program.		

Recommendation	#13:	In	future	program	years,	do	not	apply	a	free	ridership	adjustment	
to	the	incremental	costs	used	in	the	TRC	calculation	for	direct	install	or	giveaway	
measures.	Treating	costs	this	way	in	the	TRC	provides	an	additional	incentive	to	minimize	
free	ridership	in	the	program.	

Additional	issues	and	recommendations	by	specific	program	area	are	presented	below.	

Residential Programs 

The	Audit	Team	reviewed	the	Audit	Tool	provided	by	Union	Gas	and	found	that	all	savings	
values	and	calculations	were	implemented	properly.	The	Audit	activities	completed	
included:	

 Reviewing	the	summary	tables	in	the	Audit	Tool	to	ensure	consistency	with	the	
values	reported	in	the	Draft	DSM	2013	Annual	Report.	

 Reviewing	the	data	and	formulas	in	the	Audit	Tool	to	ensure	no	computational	
errors.	

 Reviewing	the	per‐unit	savings	values	noted	in	the	Audit	Tool	to	ensure	consistency	
with	the	values	presented	in	the	Draft	DSM	2013	Annual	Report.	

During	the	course	of	the	audit,	there	was	discussion	of	how	the	baseline	was	determined	
for	the	ESK	that	were	distributed	to	households.	In	some	cases,	the	ESKs	were	distributed	
to	homes	that	Union	Gas	believed	had	not	received	kits	since	2007	(referred	to	as	“ESK	
Replacements”	in	Union	Gas’	tracking	system).	Upon	review,	Union	realized	that	they	had	
not	been	tracking	this	properly	and	consequently	removed	all	savings	for	the	ESK	
Replacements	from	their	2013	claim.		
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In	the	case	where	the	ESKs	are	given	away	door‐to‐door	(rather	than	installed	by	
contractors),	Union	targets	customers	in	cities	and	neighborhoods	that	they	believe	are	
likely	not	to	have	any	existing	ESK	measures	already	in	place.	From	conversations	with	
Union,	it	appears	that	adjustments	are	made	to	correct	for	some	households	that	may	have	
participated	previously	and	the	savings	associated	with	these	households	are	removed	
from	the	final	savings	totals	for	this	program.	We	have	also	confirmed	that	the	costs	
associated	with	these	customers	are	correctly	included	in	the	TRC	calculation.		

Given	that	these	kits	comprise	a	significant	amount	of	savings	for	the	residential	sector	and	
given	the	inaccuracy	in	assumptions	with	the	ESK	Replacements,	a	study	should	be	done	to	
confirm	or	update	the	baseline	assumptions	for	both	the	ESK	direct	installs	and	giveaways.	
While	Union	has	suggested	that	they	can	accurately	track	which	homes	have	received	an	
ESK	in	the	past	and	avoid	distributing	additional	ESKs	to	these	homes,	we	believe	that	an	
independent	study	confirming	the	baseline	would	still	be	beneficial	given	the	errors	that	
occurred	in	2013.	It	is	also	possible	that	households	in	targeted	areas	may	receive	some	of	
these	measures	through	channels	outside	the	Union	Gas	program.	Given	these	issues,	
having	an	independent	verification	of	baseline	installations	in	these	homes	will	improve	
the	accuracy	of	the	ESK	savings	estimates.	This	study	should	be	done	using	a	representative	
sample	of	the	target	market	for	both	programs	with	a	large	enough	sample	so	that	results	
can	be	extrapolated	with	confidence	to	the	population	(we	suggest	a	target	of	90/10	
relative	precision).		

Residential Recommendations 
Recommendation	#14:	Conduct	an	on‐site	survey	to	a	sample	of	homes	to	determine	a	
more	accurate	and	current	baseline	assumptions	for	the	ESKs.	

Recommendation	#15:	All	of	the	ESK	costs	should	be	included	in	the	TRC	calculation	for	
this	program,	even	for	those	households	that	are	removed	from	the	final	savings	
calculations	due	to	removal	of	units	or	previous	program	participation.		

Market Transformation 

The	Optimum	Home	Program	targets	the	top	fifty	builders	in	Union’s	franchise	based	on	
the	previous	year’s	housing	starts.	This	has	been	modified	so	that	all	interested	builders	
have	the	opportunity	to	benefit	from	the	program	through	the	program‐sponsored	
workshop.	After	two	years	(2012	and	13),	with	almost	$1	million	spent	in	2013,	only	12	
homes	have	been	built	and	tested	through	the	program,	and	there	is	no	mention	of	the	
intended	or	anticipated	level	of	participation	to	indicate	a	transformed	market.	Since	this	is	
a	market	transformation	with	a	longer	time	horizon	than	a	typical	rebate	program,	Union	
does	expect	greater	benefits	as	the	program	matures.			

While	there	is	limited	detail	on	the	size	of	the	target	market	and	the	theory	by	which	the	
Optimum	Home	program	plans	to	transform	the	residential	new	construction	market,	the	
material	in	Chapter	7	of	the	2013	Audit	Report	does	provide	the	basis	for	some	findings	
and	recommendations.	
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Encouraging	multiple	individual	labels	for	these	homes	will	cause	significant	home	buyer	
confusion	–	even	more	so	if	Union	Gas	is	planning	to	drive	customer	demand	with	
advertising	etc.	(which,	incidentally,	has	generally	proven	prohibitively	expensive	for	other	
program	and	seems	like	it	would	make	no	sense	until	more	builders	are	involved	and	
qualifying	homes	available).		

Since	the	Ontario	Building	Code	is	set	to	change	in	2017,	the	program	requirements	will	
presumably	change	to	again	be	20%	more	efficient	than	the	new	code,	and	both	the	overall	
level	of	efficiency	and	likely	specific	code	requirements	should	be	available	now	or	in	the	
near	future.		

The	Annual	Report	notes,	“In	building	their	discovery	homes,	participating	builders	are	
finding	that	the	tighter	building	envelope	of	a	high	performance	home	necessitates	other	
changes	in	home	design.”		

The	section	of	the	report	describing	Marketing	and	Implementation	of	the	Optimum	Homes	
program	mentions	Builders	and	the	OHBA,	but	there	is	no	mention	of	the	role	of	
subcontractors,	who	play	a	crucial	role	in	either	supporting	or	inhibiting	the	proper	use	of	
efficient	home	designs.	

Market Transformation Program Recommendations 
Recommendations	#16:	Require	10%	of	homes	or	at	least	3	new	homes	(whichever	is	
less)	to	be	built	to	program	specifications.	Additionally,	require	a	specific	commitment	
from	participating	builders	to	build	x	number	or	x	percent	of	qualifying	homes	in	the	next	2	
years.	

Recommendation	#17:	Set	participation	goals	(both	builders	and	numbers	of	homes)	in	
terms	of	the	percentage	of	new	homes	built	in	Union	Gas	territory.	As	part	of	a	
market/process	evaluation	the	size	and	composition	of	the	market	should	be	investigated	
to	determine	whether	program	goals	are	attainable	and	likely	to	be	reached	in	a	given	
timeframe.	An	important	part	of	this	investigation	will	be	determining	the	relative	roles	of	
production	and	custom	builders,	both	in	the	market	and	in	the	program.	

Recommendation	#18:	Establish	a	Union	Gas	Optimum	Home	label	or	certification	that	
builders	can	display	on	new	homes.	Since	the	standard	is	20%	more	efficient	than	the	
Ontario	Building	Code,	the	qualifying	standard	can	automatically	change	as	the	code	
requirements	change.	A	process	evaluation	should	help	determine	how	home	buyers,	
lenders	and	real	estate	agents	perceive	the	program,	including	the	value	of	a	standard	
certification	relative	to	builder‐specific	labels.	Note	that	this	process	has	already	been	
established	for	Energy	Star	Canada.			

Recommendation	#19:	It	is	acceptable	to	have	the	builder	be	responsible	for	the	testing	if	
they	use	an	approved	tester	(such	as	the	Certified	Energy	Evaluators	currently	used	by	the	
program)	who	should	be	subject	to	qualification	and	spot‐checking	by	Union	Gas	or	its	
contractors.	Since	it	seems	that	program	qualification	is	based	on	the	results	of	model	runs	
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(HOT2000),	there	also	must	be	a	formal	inspection/Quality	Assurance	process	to	verify	
that	homes	are	built	as	designed.	A	thorough	impact	and	process	evaluation	should	be	
conducted	to	confirm	that	homes	are	built	as	designed,	that	testing	is	thorough	and	
accurate,	and	that	there	is	a	process	for	identifying	and	addressing	problems.	

Recommendation	#20:	There	should	be	an	indication	of	what	the	plans	are	to	support	
attainment	of	“above	code”	efficiencies	as	the	codes	themselves	improve.	Whenever	
possible,	the	Optimum	Home	program/Union	Gas	should	promote	a	set	of	building	
techniques	that	will	prepare	builders	to	both	meet	and	exceed	the	next	round	of	the	code.		

Recommendation	#21:	If	homes	are	built	with	good	insulation	and	minimum	air	
infiltration,	there	will	probably	need	to	be	some	sort	of	mechanical	ventilation	to	ensure	
acceptable	indoor	air	quality.	The	Oregon	code,	for	example,	has	requirements	for	this	so	
that	builders	cannot	simply	put	in	a	bathroom	fan.	Either	way,	a	minimum	number	of	air	
changes	per	hour	should	be	part	of	the	program	requirements.	Note	that	this	is	also	a	
requirement	for	the	current	Energy	Star	Canada	label.		

Recommendation	#22:	The	outreach	efforts	for	the	program	need	to	include	working	
with	subcontractors	rather	than	with	builders	alone.	Especially	for	higher	volume	builders,	
subcontractors	may	handle	most	of	the	critical	construction	and	installation	tasks;	builders	
themselves	basically	never	do	HVAC	or	duct	work	(as,	for	example,	in	the	FortisBC	new	
homes	program,	where	HVAC	contractors	are	doing	the	heat	pump	installations	more	often	
than	the	builders).	A	process	evaluation	should	investigate	the	extent	to	which	
subcontractors	are	responsible	for	key	aspects	of	constructing	a	qualifying	home	and	how	
they	are	being	trained	in	the	techniques	needed	for	compliance.	

Recommendation	#23:	Conduct	a	formal	evaluation	of	the	market	transformation	that	
includes	development	of	the	program	theory	and	logic	model.	Using	the	program	theory	
and	logic	model,	key	metrics	of	program	progress	can	be	developed	and	tracked	that	will	
help	ensure	that	the	program	activities	are	helping	to	achieve	the	long	term	market	
transformation	goals.	

Low Income Custom Projects 

To	conduct	our	review	of	the	Low	Income	Custom	Projects,	we	reviewed	the	Custom	
Project	Savings	Verification	(CPSV)	reports	prepared	by	Michaels	Energy	for	the	evaluation	
sample	of	low	income	projects.	We	first	conducted	an	initial	review	of	the	draft	CPSV	
reports	and	compiled	a	list	of	questions	for	clarification	and	requested	any	additional	
information	needed	for	the	audit.	A	call	was	held	with	Union	and	Michaels	Energy	staff	to	
review	and	resolve	these	initial	questions	based	on	the	draft	CPSV	reports.	This	call	was	
also	used	to	provide	input	to	Michaels	Energy	to	inform	the	finalization	of	the	CPSV	reports.		

Once	all	questions	were	resolved	and	supplemental	information	was	received,	we	
conducted	secondary	in‐depth	reviews	of	the	final	CPSV	reports	for	each	project.	The	CPSV	
reports	were	reviewed	for	baseline	assumptions,	operating	hours,	savings	calculations,	and	
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EUL	for	each	measure.	A	number	of	questions	and	recommendations	were	compiled	based	
on	this	in‐depth	review,	and	a	series	of	calls	were	held	with	Union	and	Audit	Committee	
members	to	discuss	these	issues.	Based	on	the	feedback	from	these	calls	we	developed	a	
set	of	recommendations	and	specific	adjustments	to	project	savings	and	EULs	where	
necessary.	

The	rationales	for	adjustments	made	to	savings	based	on	our	review	are	described	below	
by	project.	No	adjustments	were	made	to	EULs	for	the	Low	Income	Custom	projects	
reviewed.	

Specific	project	adjustments	include	the	following:		

 2013‐COM‐0271.	The	measure	installed	in	this	project	was	a	controls	system	that	
only	affects	the	operation	of	hot	water	valves.	Savings	for	this	project	were	
calculated	using	regressions	of	billing	data	against	weather	data	(i.e.,	heating‐degree	
days)	from	the	baseline	and	post‐installation	periods.	However,	the	baseline	data	
reflect	hot	water	valves	that	were	malfunctioning	due	to	improper	installations.	
These	valve	malfunctions	were	not	discovered	until	the	building	owner	and	the	
controls	vendor	investigated	the	poor	performance	of	the	heating	system	following	
project	implementation.	After	valve	repairs	were	conducted,	the	system	began	
operating	correctly.	The	verified	savings	credited	to	the	project	include	the	effects	of	
the	repaired	valves,	which	were	not	identified	in	the	project	application,	were	not	
incentivized	by	Union	Gas,	and	no	recorded	evidence	of	Union	Gas’s	participation	in	
the	valve	repairs	was	provided.	The	verifier’s	reference	to	continued	involvement	by	
Union	Gas	does	not	constitute	appropriate	documentation.	While	the	valve‐related	
savings	may	have	come	about	as	an	unintended	consequence	of	the	project,	they	
were	not	part	of	the	incentivized	project,	and	should	not	be	included	in	the	savings	
totals	that	are	extrapolated	to	the	entire	population	of	Low	Income	projects.	As	the	
verification	calculations	do	not	discriminate	between	the	controls	and	valve	savings,	
the	most	equitable	approach	to	reduce	the	claimed	savings	is	to	divide	the	savings	
evenly	between	the	two.	

 2013‐COM‐0240.	The	claimed	savings	values	for	insulation	were	adjusted	
downward	to	reflect	a	decrease	in	insulation	performance	over	the	life	of	the	
measure.	The	adjusted	savings	also	take	into	account	the	jacketing	material	type	
(e.g.,	metal	or	plastic)	of	new	insulation,	which	is	likely	to	be	more	resistant	to	
mechanical	or	moisture	damage	than	baseline	materials.	Savings	has	been	reduced	
by	25%	to	account	for	these	effects.	

 2013‐COM‐0016.	See	above	rationale	for	2013‐COM‐0240.	

Pipe	insulation	savings	were	claimed	for	two	of	the	Low	Income	Custom	in	addition	to	
several	projects	in	the	other	custom	programs.	For	each	of	these	projects,	annual	energy	
savings	calculations	were	based	on	the	difference	between	heat	loss	rates	of	the	pre‐project	
insulation	effectiveness	and	those	of	the	newly	installed	insulation.	The	annual	savings	
were	then	assumed	to	persist	throughout	the	effective	useful	life	of	the	projects.	Inherent	in	
this	approach	is	the	assumption	that,	in	the	absence	of	the	project,	the	insulation	would	
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have	lost	its	effectiveness	at	a	steady	rate	throughout	its	life.	In	actuality,	the	rate	of	
degradation	of	the	insulation’s	effectiveness	would	slow	over	time,	as	less	insulating	ability	
is	available	to	lose.	This	result	is	that	the	difference	between	the	heat	loss	rate	of	the	
installed	insulation	and	that	which	would	have	occurred	had	the	old	insulation	been	left	in	
place	(i.e.	the	baseline)	is	reduced	each	year.	To	account	for	this	degradation,	savings	has	
been	reduced	by	25	percent	for	all	pipe	insulation	projects.		

Table	4	below	summarizes	the	application,	verified,	and	audited	savings	and	EUL	values	by	
project	for	the	Low	Income	Custom	program.
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Table 4: Summary of Adjustments to Savings and EUL ‐ Low Income Custom Projects 
     Savings (Cubic Meters/year)  EUL 

Project ID  Project Description  Application  Verified  Audit  Application  Verified  Audit 

2013‐COM‐0014  High Efficiency Building  30,199  20,757  20,757  20  18  18 
2013‐COM‐0013  High Efficiency Building  34,267  28,720  28,720  17  17  17 
2013‐COM‐0271  Temperature Controls  23,117  40,855  20,428  15  15  15 
2013‐COM‐0218  Windows and doors  17,748  17,935  17,935  20  15  15 
2013‐COM‐0239  Windows  9,375  5,995  5,995  20  20  20 
2013‐COM‐0172  Windows  7,690  5,998  5,998  20  20  20 
2013‐COM‐0130  ERV  7,239  9,665  9,665  15  15  15 
2013‐COM‐0240  Pipe Insulation  5,403  12,739  9,554  20  20  20 
2013‐COM‐0128  Windows  4,604  4,614  4,614  20  13  13 
2013‐COM‐0016  Pipe Insulation  2,541  1,464  1,098  20  20  20 
2013‐COM‐0263  Windows  654  673  673  20  20  20 
Totals    142,837  149,415  125,437       
Percent of Application Savings    105%  88%       
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Table 5: Summary of Adjustments to Cumulative Savings and Incremental Cost ‐ Low Income Custom Projects 

      Cumulative Savings (Cubic Meters/year)  Incremental Cost 

Project ID  Project Description  Application  Verified  Audit  Application  Verified  Audit 

2013‐COM‐0014  High Efficiency Building  573,781  356,031  354,945  $240,000  $258,200  $258,200 
2013‐COM‐0013  High Efficiency Building  553,412  457,139  463,828  $240,000  $254,000  $254,000 
2013‐COM‐0271  Temperature Controls  329,417  582,190  291,099  $68,100  $71,100  $71,100 
2013‐COM‐0218  Windows and doors  250,829  255,822  255,574  $350,641  $350,641  $350,641 
2013‐COM‐0239  Windows  178,125  113,900  113,905  $386,303  $386,303  $386,303 
2013‐COM‐0172  Windows  146,110  113,958  113,962  $19,500  $148,500  $148,500 
2013‐COM‐0130  ERV  103,156  137,732  137,726  $9,720  $9,720  $9,720 
2013‐COM‐0240  Pipe Insulation  102,657  242,047  181,526  $48,000  $48,000  $48,000 
2013‐COM‐0128  Windows  87,476  87,662  56,983  $91,955  $91,955  $91,955 
2013‐COM‐0016  Pipe Insulation  48,279  27,819  20,862  $121,050  $121,050  $121,050 
2013‐COM‐0263  Windows  12,426  3,052  12,787  $33,869  $7,951  $7,951 
Totals  2,385,668  2,377,352  2,003,197  $1,609,138  $1,747,420  $1,747,420 
Percent of Application Value     100%  84%     109%  109% 
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Commercial/Industrial Custom Projects 

A	similar	process	was	used	for	our	review	of	the	Commercial/Industrial	Custom	Projects.	
For	this	program,	we	reviewed	CPSV	reports	prepared	by	Byron	Landry	&	Associates	in	
two	phases.	We	first	conducted	an	initial	review	of	the	draft	CPSV	reports	and	compiled	a	
list	of	questions	for	clarification	and	requested	any	additional	information	needed	for	the	
audit.	A	call	was	held	with	Union	and	Byron	Landry	to	review	and	resolve	these	initial	
questions	based	on	the	draft	CPSV	reports.	This	call	was	also	used	to	provide	input	to	
Byron	Landry	as	he	produced	the	final	CPSV	reports	for	this	program.		

Once	all	questions	were	resolved	and	supplemental	information	was	received,	we	
conducted	secondary	in‐depth	reviews	of	the	final	CPSV	reports	for	each	project.	The	CPSV	
reports	were	reviewed	for	baseline	assumptions,	operating	hours,	savings	calculations,	and	
EUL	for	each	measure.	A	number	of	questions	and	recommendations	were	compiled	based	
on	this	in‐depth	review,	and	a	series	of	calls	were	held	with	Union	and	Audit	Committee	
members	to	discuss	these	issues.	Based	on	the	feedback	from	these	calls	we	developed	a	
set	of	recommendations	and	specific	adjustments	to	project	savings	and	EULs	where	
necessary.	

The	rationales	for	adjustments	made	to	savings	and	EULs	based	on	our	review	are	
described	below	by	project.	In	some	cases,	the	audit	reflects	returning	to	the	default	EUL	
value	of	20	years	for	custom	projects.	Other	specific	adjustments	include	the	following:	

 2013‐IND‐0196.	This	project	involved	a	gas	leak,	which	for	safety	reasons	would	
require	immediate	repair.	Therefore,	this	project	should	be	considered	part	of	a	
routine	maintenance	procedure	that	is	required	regardless	of	program	incentives	
and	therefore	no	savings	should	be	awarded.	Consequently,	we	have	revised	the	
savings	to	zero	for	this	project.		

 2013‐IND‐0037.	The	claimed	savings	values	for	insulation	were	adjusted	
downward	to	reflect	a	decrease	in	insulation	performance	over	the	life	of	the	
measure.	The	adjusted	savings	also	take	into	account	the	jacketing	material	type	
(e.g.,	metal	or	plastic)	of	new	insulation,	which	is	likely	to	be	more	resistant	to	
mechanical	or	moisture	damage	than	baseline	materials.	Savings	were	reduced	by	
25%	to	account	for	these	effects.	

 2013‐IND‐0055.	See	above	rationale	for	2013‐IND‐0037.	
 2013‐IND‐0185.	The	audit	EUL	takes	into	account	behavioral	measures	such	as	

dock	door	closures	and	makeup	air	filter	maintenance	that	have	5‐year	lives,	while	a	
1‐day/week	temperature	setback	of	3	degrees	Celsius	is	assumed	to	have	20‐year	
life.	Since	the	setback	accounts	for	only	one‐third	of	savings	and	all	other	measures	
have	a	5‐year	life,	the	savings‐weighted	average	yields	a	10‐year	life.	

 2013‐IND‐0177.	Taking	into	account	energy	savings,	the	weighted	average	life	of	
the	components	incentivized	through	Union	yields	a	15‐year	EUL	for	this	project.	

Two	additional	issues	were	brought	up	by	the	Audit	Committee	during	the	review	and	
were	investigated	by	the	audit	team.	The	first	involved	the	green	house	expansion	projects,	
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where	concern	was	raised	as	to	whether	an	appropriate	new	construction	baseline	was	
assumed.	We	reviewed	these	projects	and	are	satisfied	that	a	new	construction	baseline	
was	used	in	the	model	assumptions,	and	not	an	existing	baseline.	This	applies	to	the	
greenhouse	expansion	projects	in	the	Commercial/Industrial	program	as	well	as	the	
greenhouse	expansion	project	in	the	Large	Volume	custom	program.		

The	second	issue	was	related	to	project	2013‐IND‐0457	involving	the	replacement	of	two	
existing	asphalt	plants	with	a	new	asphalt	plant.	Concerns	were	raised	about	whether	an	
appropriate	baseline	was	used	in	the	savings	calculation.	In	the	evaluated	savings,	the	
energy	intensity	associated	with	the	old	asphalt	plants	was	compared	with	the	energy	
intensity	of	the	new	equipment.	There	was	not	a	significant	change	in	the	type	or	amount	of	
asphalt	produced	that	would	automatically	make	using	the	existing	equipment	baseline	
inappropriate.	

In	the	case	of	asphalt	plants,	the	appropriate	baseline	is	a	little	more	difficult	to	determine.	
While	these	are	referred	to	as	asphalt	‘plants’,	they	are	really	large	process	structures	that	
can	be	purchased	and	installed	much	a	like	a	piece	of	equipment,	as	opposed	to	what	might	
be	traditionally	considered	a	new	plant	that	involves	constructing	a	new	building	and	
installing	new	equipment	inside.	As	such,	there	is	no	building	code	to	use	for	asphalt	plants	
to	establish	a	new	construction	baseline.	There	also	appears	to	be	an	active	used	asphalt	
plant	equipment	market,	which	further	clouds	the	issue,	as	a	‘new’	asphalt	plant	
installation	might	very	well	involve	installing	a	used	piece	of	equipment.		

We	considered	these	factors	and	also	consulted	with	an	additional	engineering	evaluation	
firm	to	get	a	second	opinion	on	this	particular	project.	Based	on	our	review,	we	believe	that	
the	project	baseline	was	determined	appropriately	and	are	not	recommending	any	
changes.	We	also	examined	the	incremental	costs	for	this	project	and	it	appears	that	the	full	
equipment	costs	of	the	new	asphalt	plant	were	correctly	used	for	the	cost	effectiveness	
calculations.		

Table	6	below	summarizes	the	application,	verified,	and	audited	savings	and	EUL	values	by	
project	for	the	Commercial/Industrial	program.	
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Table 6: Summary of Adjustments to Savings and EUL ‐ Commercial/Industrial Custom Projects 
     Savings (Cubic Meters/year)  EUL 

Project ID  Project Description  Application  Verified  Audit  Application  Verified  Audit 

2013‐COM‐0101 
New construction warehouse 
with roof insulation (R‐30) 
exceeding code (R‐27) 

13,924  13,924  13,924  20  20  20 

2013‐IND‐0196  Gas leak repairs  24,260  24,260  0  20  20  N/A 

2013‐IND‐0045  Starch dryer steam preheater  651,488  651,488  0  20  19  N/A 

2013‐IND‐0457  Newly constructed asphalt plant 
to replace 2 nearby aging plants  544,277  544,277  544,277  20  20  20 

2013‐IND‐0256  5.1 acre expansion to an 
existing 4.6 acre greenhouse.  321,899  321,899  321,899  16  15  15 

2013‐IND‐0186  Line speed improvements  1,112,600  1,112,600  1,112,600  20  20  20 
2013‐IND‐0013  "B" deodorizer project  2,864,979  2,864,979  2,864,979  20  20  20 
2013‐IND‐0455  HVAC improvement  5,927,716  5,927,716  5,927,716  18  18  18 

2013‐IND‐0267  Greenhouse expansion (22.5 
acres)  3,085,122  3,085,122  3,085,122  14  18  14 

2013‐IND‐0185  HVAC improvement ‐ space 
heating  1,741,055  1,741,055  1,741,055  20  20  10 

2013‐IND‐0083  New greenhouse ‐ multiple 
measures  1,531,967  1,531,967  1,531,967  20  20  20 

2013‐IND‐0037  Tank & hot oil pipe insulation  889,373  830,131  667,000  20  20  20 
2013‐IND‐0046  Spray dryer steam coil preheat  472,215  402,543  402,543  20  20  20 

2013‐IND‐0177  5.2 acre expansion to an 
existing 4.6 acre greenhouse.  567,304  567,304  567,304  15  18  15 

2013‐IND‐0055  Pipe & vessel insulation  381,402  373,648  286,100  20  20  20 
2013‐COM‐0162  Dock door seals  349,726  342,886  342,886  15  15  15 
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     Savings (Cubic Meters/year)  EUL 

Project ID  Project Description  Application  Verified  Audit  Application  Verified  Audit 

2013‐IND‐0042  Steam leak repairs  178,289  158,733  158,733  20  19.5  20 
2013‐COM‐0026  Grain dryer replacement  79,769  11,633  11,633  20  20  20 
2013‐IND‐0064  Steam trap replacement  172,935  172,935  172,935  7  7  7 
2013‐COM‐0149  Heat transfer improvement  25,660  25,660  25,660  15  15  15 

2013‐COM‐0069  Window & door replacements  14,480  14,480  14,480  22  20  20 

Totals    20,950,440  20,719,240  19,792,813      

Percent of Application Savings    99%  94%       
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Table 7: Summary of Adjustments to Cumulative Savings and Incremental Cost ‐ Commercial/Industrial Custom Projects 

      Cumulative Gas Savings (Cubic meters)  Incremental Cost 

Project ID  Project Description  Application  Verified  Audit  Application  Verified  Audit 

2013‐COM‐0101 

New construction 
warehouse with roof 
insulation (R‐30) 
exceeding code (R‐27) 

128,101  128,101  128,101  $90,800  $90,800  $90,800 

2013‐IND‐0196  Gas leak repairs  223,192  223,192  0  $3,000  $3,000  $3,000 

2013‐IND‐0045 
Starch dryer steam 
preheater  5,993,690  5,694,005  0  $95,169  $95,169  $95,169 

2013‐IND‐0457 

Newly constructed 
asphalt plant to 
replace 2 nearby 
aging plants 

5,007,348  5,007,348  5,007,348  $3,200,000  $3,200,000  $3,200,000 

2013‐IND‐0256 
5.1 acre expansion to 
an existing 4.6 acre 
greenhouse. 

2,369,177  2,221,034  2,221,103  $342,070  $342,070  $342,070 

2013‐IND‐0186 
Line speed 
improvements  10,235,920  10,235,920  10,235,920  $9,291,257  $9,291,257  $9,291,257 

2013‐IND‐0013 
"B" deodorizer 
project  26,357,807  26,357,807  26,357,807  $2,874,132  $2,874,132  $2,874,132 

2013‐IND‐0455  HVAC improvement  49,081,488  49,081,488  49,081,488  $497,200  $497,200  $497,200 

2013‐IND‐0267 
Greenhouse 
expansion (22.5 acres) 19,868,186  25,544,810  19,868,186  $3,844,283  $3,844,283  $3,844,283 

2013‐IND‐0185 
HVAC improvement ‐ 
space heating  16,017,706  16,017,706  8,008,853  $83,870  $83,870  $83,870 

2013‐IND‐0083 
New greenhouse ‐ 
multiple measures  14,094,096  14,094,096  14,094,096  $1,188,285  $1,188,285  $1,188,285 

2013‐IND‐0037  Tank & hot oil pipe  8,182,232  7,637,205  6,136,400  $790,008  $790,008  $790,008 
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      Cumulative Gas Savings (Cubic meters)  Incremental Cost 

Project ID  Project Description  Application  Verified  Audit  Application  Verified  Audit 

insulation 

2013‐IND‐0046 
Spray dryer steam coil 
preheat  4,344,378  3,703,396  3,703,396  $95,131  $95,131  $95,131 

2013‐IND‐0177 
5.2 acre expansion to 
an existing 4.6 acre 
greenhouse. 

3,914,398  4,697,277  3,914,398  $339,980  $339,980  $339,980 

2013‐IND‐0055 
Pipe & vessel 
insulation  3,508,898  3,437,562  2,632,120  $350,001  $350,001  $350,001 

2013‐COM‐0162  Dock door seals  2,413,109  2,365,913  2,365,913  $297,340  $297,340  $297,340 
2013‐IND‐0042  Steam leak repairs  1,640,259  1,423,835  1,460,344  $8,793  $8,793  $8,793 

2013‐COM‐0026 
Grain dryer 
replacement  733,875  107,024  107,024  $58,560  $58,560  $58,560 

2013‐IND‐0064 
Steam trap 
replacement  556,851  556,851  556,851  $3,124  $3,124  $3,124 

2013‐COM‐0149 
Heat transfer 
improvement  177,054  177,054  177,054  $14,895  $14,895  $14,895 

2013‐COM‐0069 
Window & door 
replacements  146,538  133,216  133,216  $168,436  $168,436  $168,436 

Totals  174,994,302 178,844,840 156,189,618 $23,636,334 $23,636,334 $23,636,334

Percent of Application Value     102%  89%     100%  100% 
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Large Volume Custom Projects 

The	Large	Volume	Custom	Projects	provided	the	vast	majority	of	Union’s	2013	savings	(see	
Table	1)	and	therefore	received	the	most	attention	from	the	audit	team.	Our	review	process	
followed	the	same	process	used	for	the	other	custom	programs.	First,	we	reviewed	CPSV	
reports	prepared	by	Diamond	Engineering	in	two	phases.	We	first	conducted	an	initial	
review	of	the	draft	CPSV	reports	and	compiled	a	list	of	questions	for	clarification	and	
requested	any	additional	information	needed	for	the	audit.	A	call	was	held	with	Union	and	
Diamond	Engineering	staff	to	review	and	resolve	these	initial	questions	based	on	the	draft	
CPSV	reports.	This	call	was	also	used	to	provide	input	to	Diamond	Engineering	so	they	
could	finalize	the	CPSV	reports.		

Once	all	the	initial	questions	were	resolved,	we	conducted	secondary	in‐depth	reviews	of	
the	final	CPSV	reports	for	each	project.	The	CPSV	reports	were	reviewed	for	baseline	
assumptions,	operating	hours,	savings	calculations,	and	EUL	for	each	measure.	A	number	of	
questions	and	recommendations	were	compiled	based	on	this	in‐depth	review,	and	a	series	
of	calls	were	held	with	Union	and	Audit	Committee	members	to	discuss	these	issues.	Based	
on	the	feedback	from	these	calls	we	developed	a	set	of	recommendations	and	specific	
adjustments	to	project	savings	and	EULs	where	necessary.	

The	rationales	for	adjustments	made	to	savings	and	EULs	based	on	the	auditor’s	review	are	
described	below	by	project.	

 2013‐IND‐0348.	Coke	oven	gas	(COG)	impurities	such	as	tars	and	naphthalene	can	
be	expected	to	accrete	within	the	new	pipeline	at	the	same	rate	as	the	previously	
installed	pipe.	Consequently,	this	reduces	COG	capacity	to	the	same	capacity	as	the	
baseline	equipment	over	the	measure’s	life	and	results	in	an	adjusted	average	
savings	equal	to	50	percent	of	verified	first‐year	savings.	

 2013‐IND‐0123.	The	verifier	assumed	blowing	losses	equal	to	50	percent	for	
leaking	traps.	The	adjusted	savings	assumes	a	more	realistic	estimate	of	20	percent.	
Additionally,	the	repair	of	blocked	traps	is	unlikely	to	have	an	affect	on	steam	
consumption,	although	properly	operating	traps	have	functional	steam	losses.	The	
adjusted	savings	takes	this	into	account	and	assumes	blocked	traps	will	have	an	
increased	steam	consumption	of	1.5	lbs/hour	following	repair.	
2013‐IND‐0101.	The	base	case	should	reflect	conditions	absent	the	efficiency	
measure	in	question	(i.e.	no	HRSG)	and	the	adjusted	savings	accounts	for	this.	The	
absence	of	a	HRSG	indicates	the	absence	of	steam‐driven	chillers	so	the	baseline	
assumption	of	an	existing	boiler	powering	steam‐driven	chillers	is	not	tenable.		
Moreover,	chillers	were	not	installed	at	the	time	of	verification.	Regarding	project	
measure	life,	a	reasonable	estimate	for	HRSG	that	is	not	in	continuous	use	is	20	
years.	This	is	also	the	default	value	for	custom	projects.	Insufficient	evidence	was	
presented	in	the	CPSV	report	to	justify	a	longer	EUL.	

 2013‐IND‐0450.	The	claimed	savings	values	for	insulation	were	adjusted	
downward	to	reflect	a	decrease	in	insulation	performance	over	the	life	of	the	
measure.	The	adjusted	savings	also	take	into	account	the	jacketing	material	type	
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(e.g.,	metal	or	plastic)	of	new	insulation,	which	is	likely	to	be	more	resistant	to	
mechanical	or	moisture	damage	than	baseline	materials.	Savings	has	been	reduced	
by	25%	to	account	for	these	effects.	

 2013‐IND‐0451.	See	above	rationale	for	2013‐IND‐0450.	
 2013‐IND‐0179.	See	above	rationale	for	2013‐IND‐0450.	
 2013‐IND‐0072.	See	above	rationale	for	2013‐IND‐0450.	
 2013‐IND‐0204.	See	above	rationale	for	2013‐IND‐0450.	
 2013‐IND‐0117.The	verified	project	EUL	is	based	on	a	weighted	average	of	three	

components	new	greenhouse	components	with	heating	controls	having	an	EUL	of	
10	years,	and	both	structure	and	heating	system	having	EULs	of	30	years.	The	
adjusted	EUL	modifies	the	structure	and	heating	system	EUL	to	20	years,	which	
yields	a	weighted	average	EUL	equal	to	14	years.	Additionally,	although	the	Virtual	
Grower	software	used	to	calculate	savings	did	not	provide	savings	by	component,	
total	project	life	should	be	based	on	an	energy‐savings‐weighted	average	rather	
than	component	cost	weights.	

There	is	an	additional	issue	regarding	costs	for	project	IND‐0101	that	involved	the	
installation	of	a	heat	recovery	steam	generator	(HRSG)	on	a	gas	turbine	generator	(genset).	
The	HRSG	generates	steam	from	waste	heat	in	the	combustion	products	downstream	of	the	
genset	turbine.	Savings	were	calculated	assuming	the	steam	generated	by	the	HRSG	would	
offset	steam	generated	by	an	existing	boiler.	In	the	project	review,	it	was	stated	that	the	
customer	had	subsequently	decided	to	replace	existing	electric	chillers	with	steam‐turbine‐
driven	chillers	to	take	advantage	of	steam	produced	by	the	HRSG.	Additional	savings	were	
claimed	for	boiler‐generated	steam	that	would	have	been	required	to	drive	the	chillers;	
however,	in	the	absence	of	the	project	(i.e.,	if	no	HRSG	was	installed),	the	turbine	chillers	
would	not	be	viable	and	consequently	the	savings	were	reduced	during	the	audit.		

This	consideration	was	discussed	with	the	verifier	and	in	that	conversation	it	was	realized	
that	consideration	of	the	HRSG	as	a	stand‐alone	project	was	not	viable	in	that	it	would	be	a	
necessary	part	of	the	genset	to	allow	sufficient	economical	hours	of	operation	each	year	to	
make	the	genset	a	viable	project.	This	means	that	the	cost	of	the	project	commensurate	
with	the	claimed	savings	needs	to	also	include	the	cost	of	the	genset.	Savings	from	the	
turbine‐driven	chillers	could	also	be	included	if	the	cost	of	those	chillers	were	added	to	that	
package.	Neither	the	cost	of	the	genset	nor	that	of	the	chillers	is	currently	included	in	the	
project	calculations.	The	cost	effectiveness	of	the	project	will	be	significantly	reduced	by	
these	additional	costs.	

Table	8	below	summarizes	the	application,	verified,	and	audited	savings	and	EUL	values	by	
project	for	the	Large	Volume	program.	
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Table 8: Summary of Adjustments to Savings and EUL ‐ Large Volume Projects 
     Savings (Cubic Meters/year)  EUL 

Project ID  Project Description  Application  Verified  Audit  Application  Verified  Audit 

 2013‐IND‐0348  Coke oven gas pipe replacement  10,480,821  11,640,000  5,820,000  30  30  30 

 2013‐IND‐0469  Coke oven gas burners installed in an 
existing boiler  7,753,349  6,940,000  6,940,000  20  30  20 

 2013‐IND‐0120  Steam leak repairs  4,299,973  4,097,000  4,097,000  20  20  20 
 2013‐IND‐0121  Steam leak repairs  1,760,727  1,678,000  1,678,000  20  20  20 
 2013‐IND‐0416  Steam leak repairs  1,276,692  1,247,000  1,247,000  20  20  20 
 2013‐IND‐0074  Steam leak repairs  2,208,231  2,206,000  2,206,000  20  20  20 
 2013‐IND‐0240  Steam leak repairs  1,610,769  1,934,000  1,934,000  20  20  20 

 2013‐IND‐0229  Heat recovery from equipment 
cooling to boiler feed water  1,477,273  1,707,000  1,707,000  25  30  25 

 2013‐IND‐0542  Burner metering equipment 
upgrades on heat treating furnace  200,977  98,580  98,580  20  20  20 

 2013‐IND‐0123  Steam trap repairs  888,303  1,403,000  1,116,000  7  7  7 

 2013‐IND‐0101 

Install heat recovery steam generator 
(HRSG) on an existing gas turbine 
generator to offset boiler‐generated 
steam usage; savings claimed for 
proposed replacement of electric 
chillers with turbo‐chillers which 
provide for more annual hours of use 

4,861,000  4,708,000  3,405,000  20  30  20 

 2013‐IND‐0273  Condensate heat recovery  1,740,129  1,239,000  1,239,000  20  20  20 

 2013‐IND‐0124 
Re‐commission existing 3rd reaction 
tower previously bypassed due to 
worn out screens 

18,099,008  32,310,000  32,310,000  20  20  20 
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     Savings (Cubic Meters/year)  EUL 

Project ID  Project Description  Application  Verified  Audit  Application  Verified  Audit 

 2013‐IND‐0157  Shut down AHUs, including steam 
lines, in abandoned portion of plant  4,218,598  2,998,000  2,998,000  20  20  20 

 2013‐IND‐0205  Implementation of more precise 
product trimming equipment  2,287,034  2,324,000  2,324,000  20  20  20 

 2013‐IND‐0117  Greenhouse expansion with efficient 
materials and heating equipment  2,504,565  2,085,000  2,085,000  14  17  14 

 2013‐IND‐0159  Replacement of steam‐heated AHUs 
with indirect gas‐fired units  208,366  233,000  233,000  20  20  20 

 2013‐IND‐0230  Turbine inlet fogging  232,616  236,500  236,500  20  20  20 

 2013‐IND‐0450  Replacement of pipe insulation  9,790,690  9,870,000  7,343,000  20  20  20 

 2013‐IND‐0451  Replacement of pipe insulation  6,527,127  6,580,000  4,895,000  20  20  20 

 2013‐IND‐0179  Replacement of pipe insulation  9,572,937  8,464,000  7,180,000  20  20  20 

 2013‐IND‐0072  Replacement of pipe insulation  636,068  579,400  477,000  20  20  20 

 2013‐IND‐0204  Replacement of pipe insulation  206,166  259,800  155,000  20  20  20 

Totals  92,841,419  104,837,280  91,724,080       

Percent of Application Savings    113%  99%       
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Table 9: Summary of Adjustments to Cumulative Savings and Incremental Cost ‐ Large Volume Projects 

      Cumulative Gas Savings (Cubic meters)  Incremental Cost 

Project ID  Project Description  Application  Verified  Audit  Application  Verified  Audit 

2013‐IND‐0348  Coke oven gas pipe 
replacement  144,635,330 160,632,000  80,316,000  $1,188,280  $1,188,280  $1,188,280 

2013‐IND‐0469  Coke oven gas burners 
installed in an existing boiler  71,330,811  95,772,000  63,848,000  $1,268,833  $272,833  $272,833 

2013‐IND‐0120  Steam leak repairs  39,559,752  37,692,400  37,692,400  $178,191  $178,191  $178,191 
2013‐IND‐0121  Steam leak repairs  16,198,688  15,437,600  15,437,600  $155,021  $155,021  $155,021 
2013‐IND‐0416  Steam leak repairs  11,745,566  11,472,400  11,472,400  $702,644  $702,644  $702,644 
2013‐IND‐0074  Steam leak repairs  20,315,725  20,295,200  20,295,200  $21,250  $21,250  $21,250 
2013‐IND‐0240  Steam leak repairs  14,819,075  17,792,800  17,792,800  $17,709  $17,709  $17,709 

2013‐IND‐0229  Heat recovery from equipment 
cooling to boiler feed water  16,988,640  23,556,600  19,630,500  $133,469  $133,469  $133,469 

2013‐IND‐0542 
Burner metering equipment 
upgrades on heat treating 
furnace 

1,848,988  906,936  906,936  $19,542  $19,542  $19,542 

2013‐IND‐0123  Steam trap repairs  2,860,336  4,517,660  3,593,520  $66,475  $66,475  $66,475 

2013‐IND‐0101 

Install heat recovery steam 
generator (HRSG) on an 
existing gas turbine generator 
to offset boiler‐generated 
steam usage; savings claimed 
for proposed replacement of 
electric chillers with turbo‐
chillers which provide for more 
annual hours of use 

44,721,200  64,970,400  31,326,000  $1,232,775  $1,232,775  $1,232,775 

2013‐IND‐0273  Condensate heat recovery  16,009,187  11,398,800  11,398,800  $48,373  $30,073  $30,073 
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      Cumulative Gas Savings (Cubic meters)  Incremental Cost 

Project ID  Project Description  Application  Verified  Audit  Application  Verified  Audit 

2013‐IND‐0124 

Re‐commission existing 3rd 
reaction tower previously 
bypassed due to worn out 
screens 

166,510,874 297,252,000  297,252,000 $4,000,000  $4,000,000  $4,000,000 

2013‐IND‐0157 
Shut down AHUs, including 
steam lines, in abandoned 
portion of plant 

38,811,102  27,581,600  27,581,600  $35,281  $35,281  $35,281 

2013‐IND‐0205 
Implementation of more 
precise product trimming 
equipment 

21,040,713  21,380,800  21,380,800  $552,405  $552,405  $552,405 

2013‐IND‐0117 
Greenhouse expansion with 
efficient materials and heating 
equipment 

16,129,399  16,304,700  13,427,400  $2,160,899  $2,160,899  $2,160,899 

2013‐IND‐0159 
Replacement of steam‐heated 
AHUs with indirect gas‐fired 
units 

1,916,967  2,143,600  2,143,600  $1,907,390  $1,907,390  $1,907,390 

2013‐IND‐0230  Turbine inlet fogging  2,140,067  2,175,800  2,175,800  $57,025  $57,025  $57,025 
2013‐IND‐0450  Replacement of pipe insulation  90,074,348  90,804,000  67,555,600  $564,798  $564,798  $564,798 
2013‐IND‐0451  Replacement of pipe insulation  60,049,568  60,536,000  45,034,000  $376,532  $376,532  $376,532 
2013‐IND‐0179  Replacement of pipe insulation  88,071,020  77,868,800  66,056,000  $583,058  $583,058  $583,058 
2013‐IND‐0072  Replacement of pipe insulation  5,851,826  5,330,480  4,388,400  $39,681  $39,681  $39,681 
2013‐IND‐0204  Replacement of pipe insulation  1,896,727  2,390,160  1,426,000  $168,137  $168,137  $168,137 
Totals  893,525,908 1,068,212,736 862,131,356 $15,477,768 $14,463,468 $14,463,468

Percent of Application Value     120%  96%     93%  93% 
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3 Summary of Recommendations 
This	chapter	presents	a	summary	of	the	audit	recommendations	on	the	2013	Union	Gas	
Annual	Report.		

Overarching Recommendations 

Recommendation	#1:	Increase	annual	evaluation	spending	to	3‐5%	of	the	program	
implementation	budget.	This	will	allow	for	(at	a	minimum)	additional	baseline	research,	an	
annual	free	ridership	study	for	custom	projects,	and	a	full	process	and	impact	evaluation	of	
the	market	transformation	program	as	recommended	below.		

Recommendation	#2:	Strive	for	accuracy	in	verifying	savings	and	develop	a	thorough	and	
independent	estimate	of	project	impacts,	rather	than	merely	confirming	whether	or	not	the	
initial	savings	estimates	are	reasonable	or	conservative.		

Recommendation	#3:	Structure	the	audit	process	so	that	only	one	round	of	reviews	is	
conducted	of	the	custom	projects.	Meetings	for	these	reviews	should	be	given	higher	
priority	by	Union	Gas	and	the	Audit	Committee	members	so	that	more	days	are	available	
for	meetings	and	consequently	the	timeline	for	the	audit	process	can	be	compressed.	If	a	
similar	evaluation	and	audit	process	is	to	be	followed	in	2015,	the	timeline	in	the	
evaluation	and	audit	RFPs	should	be	adjusted	accordingly.		

Recommendation	#4:	If	the	auditor	is	expected	to	make	punitive	adjustments	to	savings	
in	those	cases	where	Union	does	not	adequately	support	their	impact	estimates,	this	needs	
to	be	made	explicitly	clear	in	the	RFP	and	contracting	phase	of	the	project.		

Recommendation	#5:	Conduct	a	new	custom	free	ridership	study	every	year	(beginning	
in	2014)	using	a	sample	from	the	current	year’s	custom	participants.	

Recommendation	#6:	The	annual	custom	free	ridership	study	should	have	separate	and	
robust	samples	for	behavioral	and	maintenance‐related	projects.	

Recommendation	#7:	Interactions	between	Union	Gas	and	customers	need	to	be	
documented	in	the	project	file	as	they	occur	if	they	are	to	be	used	as	support	for	claiming	
projects	are	not	free	riders.	

Recommendation	#8:	Savings	from	projects	that	are	obvious	safety	hazards	(e.g.,	gas	
leaks	or	very	large	steam	leaks)	or	are	otherwise	obviously	free	riders	should	not	be	
eligible	for	Union	Gas	incentives.	Discussions	as	to	whether	other	broad	classes	of	
maintenance	or	behavioral	projects	(e.g.,	steam	traps	tests	and	repairs,	pipe	insulation)	
should	be	eligible	for	the	program	should	be	determined	at	the	policy	level	prior	to	the	
beginning	of	the	program	year.		

Recommendation	#9:	If	a	free	ridership	rate	is	being	applied,	savings	from	individual	
projects	that	appear	to	be	free	riders	should	not	be	zeroed	out	in	the	custom	impact	



	

	

Union	Gas	2013	DSM	Audit	 35	 Evergreen	Economics	

analysis	sample	as	the	free	ridership	has	already	been	accounted	for	in	the	adjustment	
factor.	Note	that	this	does	not	apply	to	obvious	safety	and	performance	issues	as	discussed	
in	Recommendation	#8.	

Recommendation	#10:	Do	not	revise	EULs	for	individual	custom	projects	from	the	values	
established	in	the	original	program	filing	documents.	

Recommendation	#11:	Use	measure	component	savings	(rather	than	costs)	to	calculate	
an	average	EUL	for	a	project.	

Recommendation	#12:	Ensure	that	projects	that	will	likely	affect	incremental	costs	in	
future	years	have	these	costs	correctly	incorporated	into	the	cost	effectiveness	calculations	
for	the	program.		

Recommendation	#13:	In	future	program	years,	do	not	apply	a	free	ridership	adjustment	
to	the	incremental	costs	used	in	the	TRC	calculation	for	direct	install	or	giveaway	
measures.	Treating	costs	this	way	in	the	TRC	provides	an	additional	incentive	to	minimize	
free	ridership	in	the	program.	

Residential Programs 

Recommendation	#14:	Conduct	an	on‐site	survey	to	a	sample	of	homes	to	determine	a	
more	accurate	and	current	baseline	assumptions	for	the	ESKs.	

Recommendation	#15:	All	of	the	ESK	costs	should	be	included	in	the	TRC	calculation	for	
this	program,	even	for	those	households	that	are	removed	from	the	final	savings	
calculations	due	to	removal	of	units	or	previous	program	participation.		

Market Transformation Program 

Recommendations	#16:	Require	10%	of	homes	or	at	least	3	new	homes	(whichever	is	
less)	to	be	built	to	program	specifications.	Additionally,	require	a	specific	commitment	
from	participating	builders	to	build	x	number	or	x	percent	of	qualifying	homes	in	the	next	2	
years.	

Recommendation	#17:	Set	participation	goals	(both	builders	and	numbers	of	homes)	in	
terms	of	the	percentage	of	new	homes	built	in	Union	Gas	territory.	As	part	of	a	
market/process	evaluation	the	size	and	composition	of	the	market	should	be	investigated	
to	determine	whether	program	goals	are	attainable	and	likely	to	be	reached	in	a	given	
timeframe.	An	important	part	of	this	investigation	will	be	determining	the	relative	roles	of	
production	and	custom	builders,	both	in	the	market	and	in	the	program.	

Recommendation	#18:	Establish	a	Union	Gas	Optimum	Home	label	or	certification	that	
builders	can	display	on	new	homes.	Since	the	standard	is	20%	more	efficient	than	the	
Ontario	Building	Code,	the	qualifying	standard	can	automatically	change	as	the	code	
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requirements	change.	A	process	evaluation	should	help	determine	how	home	buyers,	
lenders	and	real	estate	agents	perceive	the	program,	including	the	value	of	a	standard	
certification	relative	to	builder‐specific	labels.	Note	that	this	process	has	already	been	
established	for	Energy	Star	Canada.			

Recommendation	#19:	It	is	acceptable	to	have	the	builder	be	responsible	for	the	testing	if	
they	use	an	approved	tester	(such	as	the	Certified	Energy	Evaluators	currently	used	by	the	
program)	who	should	be	subject	to	qualification	and	spot‐checking	by	Union	Gas	or	its	
contractors.	Since	it	seems	that	program	qualification	is	based	on	the	results	of	model	runs	
(HOT2000),	there	also	must	be	a	formal	inspection/Quality	Assurance	process	to	verify	
that	homes	are	built	as	designed.	A	thorough	impact	and	process	evaluation	should	be	
conducted	to	confirm	that	homes	are	built	as	designed,	that	testing	is	thorough	and	
accurate,	and	that	there	is	a	process	for	identifying	and	addressing	problems.	

Recommendation	#20:	There	should	be	an	indication	of	what	the	plans	are	to	support	
attainment	of	“above	code”	efficiencies	as	the	codes	themselves	improve.	Whenever	
possible,	the	Optimum	Home	program/Union	Gas	should	promote	a	set	of	building	
techniques	that	will	prepare	builders	to	both	meet	and	exceed	the	next	round	of	the	code.		

Recommendation	#21:	If	homes	are	built	with	good	insulation	and	minimum	air	
infiltration,	there	will	probably	need	to	be	some	sort	of	mechanical	ventilation	to	ensure	
acceptable	indoor	air	quality.	The	Oregon	code,	for	example,	has	requirements	for	this	so	
that	builders	cannot	simply	put	in	a	bathroom	fan.	Either	way,	a	minimum	number	of	air	
changes	per	hour	should	be	part	of	the	program	requirements.	Note	that	this	is	also	a	
requirement	for	the	current	Energy	Star	Canada	label.		

Recommendation	#22:	The	outreach	efforts	for	the	program	need	to	include	working	
with	subcontractors	rather	than	with	builders	alone.	Especially	for	higher	volume	builders,	
subcontractors	may	handle	most	of	the	critical	construction	and	installation	tasks;	builders	
themselves	basically	never	do	HVAC	or	duct	work	(as,	for	example,	in	the	FortisBC	new	
homes	program,	where	HVAC	contractors	are	doing	the	heat	pump	installations	more	often	
than	the	builders).	A	process	evaluation	should	investigate	the	extent	to	which	
subcontractors	are	responsible	for	key	aspects	of	constructing	a	qualifying	home	and	how	
they	are	being	trained	in	the	techniques	needed	for	compliance.	

Recommendation	#23:	Conduct	a	formal	evaluation	of	the	market	transformation	that	
includes	development	of	the	program	theory	and	logic	model.	Using	the	program	theory	
and	logic	model,	key	metrics	of	program	progress	can	be	developed	and	tracked	that	will	
help	ensure	that	the	program	activities	are	helping	to	achieve	the	long	term	market	
transformation	goals.	
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4 Audit LRAM, DSMVA, and DSM Shareholder Incentive 
Amount Recoverable 

We	have	audited	the	Annual	Report,	DSM	Shareholder	Incentive,	Lost	Revenue	Adjustment	
Mechanism	(LRAM)	and	Demand	Side	Management	Variance	Account	(DSMVA)	of	Union	
Gas	Limited	for	the	calendar	year	ended	December	31,	2013.	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	
2013	DSM	programs	of	Union	Gas	Limited:	

DSM	Shareholder	Incentive	Amount	Recoverable:		 $7,784,373		
LRAM	Amount	Recoverable:	 	 	 	 	 	 	 $1,138,136	
DSMVA	Amount	Recoverable:	 	 	 	 	 	 	 $1,197,648	
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Attachment 1 
The	table	below	shows	the	dates	and	attendees	of	the	meetings	held	during	the	2013	audit	
process.	

Table 10: Meetings During the 2013 DSM Audit  

Date  Meeting Topic 

Attendees 

Audit 
Committee  Auditor  Verifier  Union

2/7/14  Union 2013 Audit RFP  
 



2/28/14  Review of Auditor Proposals  
 



3/18/14  Audit Kickoff Meeting     

3/18/14  CPSV: Large Volume Report 


  

3/25/14  CPSV: Commercial/Industrial Report 


  

4/3/14  CPSV: Low Income Report 


  

4/7/14  CPSV: Large Volume Report 


  

4/28/14  CPSV: Commercial/Industrial Report 


  

5/28/14  Questions on Annual Report     

6/13/14  CPSV: Large Volume Projects   




6/18/14  CPSV: Large Volume Projects   




7/2/14  CPSV: Commercial/Industrial Report   




7/9/14  Questions on Annual Report   




7/23/14  CPSV: Low Income and Questions on Report   




8/14/14  Draft Audit Memo     

9/3/14  Draft Audit Report    � 

9/23/14  Final Audit Report  
 



9/29/14  Final Audit Report   




	

	

	



Audit Committee 
Summary Results and Responses to the Audit of 

Union’s 2013 DSM Annual Report 
November 4, 2014 

The purpose of this document is to outline the process followed for the Audit of the 2013 DSM 
Annual Report, summarize the Audit Committee (AC) resolutions to Audit recommendations, 
and recalculate the corresponding impacts to the 2013 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 
(Tina Nicholson and Eric Buan).  

The Consultative elected three AC members by electronic voting concluding November 6, 2013, 
to represent the group through the Audit process.  These representatives are: 

• Kai Millyard – Green Energy Coalition
• Julie Girvan – Consumers Council of Canada
• Vince DeRose – Canadian Manufacturers and Exporters

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 pre-
approved bidders list from the RFQ of seven 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.   

Six responses to the Audit RFP were reviewed by the AC. The AC selected Evergreen Economics 
as the Auditor of the 2013 Annual Report.  Evergreen 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 Evergreen, reviewed the Draft 2013 DSM 
Annual Report circulated by Union Gas on May 13, 2014. 
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Other than comments from members of the AC, no additional comments were received from 
members of the Consultative. 

Evergreen presented the AC with the 2013 Draft Final Audit report on September 18, 2014 for 
review.  Nine joint meetings with the AC, Evergreen, and Union were held between May 28, 
2014 and September 29, 2014 to initiate the audit process, review the Draft 2013 Annual DSM 
Report, the Draft Audit Report, and the Draft Final Audit Report. The 2013 Audit of Union’s DSM 
Annual Report was complete following Evergreen’s submission of its Final Auditor’s Report 
dated October 2, 2014. 
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Auditor’s Recommended Changes to Cumulative Gas Savings, 
Utility DSM Incentive and LRAM Claim 
Evergreen Economics 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) and the 2013-2014 DSM Plan for Large Volume (EB-2012-0337).  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 2013 DSM programs of Union Gas Ltd: 

DSM Shareholder Incentive Amount Recoverable: $7,784,373 

LRAM Amount Recoverable: $1,138,136 

DSMVA Amount Recoverable: $1,197,648 

Audit findings and recommendations led to a decrease of 364 million net cumulative m3, 
$2.110M in DSM Shareholder incentive and $0.065M in LRAM claim from what was reported in 
Union’s Pre-Audit Annual Report. 

Overarching Recommendations 

Recommendation #1 

Increase annual evaluation spending to 3-5% of the program implementation budget. This will 
allow for (at a minimum) additional baseline research, an annual free ridership study for custom 
projects, and a full process and impact evaluation of the market transformation program as 
recommended below.  

Resolution: 

The AC agrees with the Auditor that a Budget in the range of 3-5% is appropriate for Union's 
future Evaluation Budget. 

Recommendation #2 

Strive for accuracy in verifying savings and develop a thorough and independent estimate of 
project impacts, rather than merely confirming whether or not the initial savings estimates are 
reasonable or conservative. 

 Resolution: 

The AC accepts the Auditor’s recommendation. Union will refer this recommendation to the TEC 
for consideration in the 2014 CPSV Terms of Reference (ToR). 
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Recommendation #3 

Structure the audit process so that only one round of reviews is conducted of the custom 
projects. Meetings for these reviews should be given higher priority by Union Gas and the Audit 
Committee members so that more days are available for meetings and consequently the 
timeline for the audit process can be compressed. If a similar evaluation and audit process is to 
be followed in 2015, the timeline in the evaluation and audit RFPs should be adjusted 
accordingly. 

Resolution:  

The AC agrees that Union will refer the Auditor’s recommendation to the 2014 Union/Enbridge 
Joint AC for discussion and/or clarification of Auditor expectations in the 2014 Auditor RFP. 
Union will also ensure to clearly communicate expectations as part of the audit kick-off process. 
The AC does not accept the Auditor’s recommendation that one round of reviews of custom 
projects is necessarily sufficient to adequately satisfy the audit requirements.  

Recommendation #4 

If the auditor is expected to make punitive adjustments to savings in those cases where Union 
does not adequately support their impact estimates, this needs to be made explicitly clear in the 
RFP and contracting phase of the project. 

Resolution: 

The AC agrees with the Auditor that the Auditor RFP should make Auditor expectations explicitly 
clear. Union will refer this recommendation to the Joint Union/Enbridge AC for discussion 
and/or clarification in the 2014 Auditor RFP. 

Recommendation #5 

Conduct a new custom free ridership study every year (beginning in 2014) using a sample from 
the current year’s custom participants. 

Resolution:  

The AC agrees that monitoring and adjusting Net-to-Gross (NTG) ratios, including free 
ridership and spillover, for custom projects is an important input to estimating savings for 
custom projects. A number of the details about how this should be done may be resolved by the 
parties following the study being planned by the TEC. Subject to the outcome of that study, and 
a review of the cost-effectiveness of regular NTG studies, the AC agrees that annual studies are 
preferable due to the large contribution of custom projects to total savings.  

Given the current initiated TEC endorsed Net-to-Gross study, the AC agrees that it is not 
reasonable to conduct a Net-to-Gross (NTG) study for use in the 2014 audit. 

Recommendation #6 

The annual custom free ridership study should have separate and robust samples for behavioral 
and maintenance-related projects. 
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Resolution: 

The AC agrees to interpret the Auditor’s recommendation as recommending separate and 
robust samples for behavioral and maintenance-related projects included in a free ridership 
study and not about the frequency of free ridership studies. 

The AC agrees that when sampling for free ridership surveys, customized questions dealing 
properly with the difference between baseline and free ridership issues should be posed for 
behavioural and maintenance projects (see #8 below).  The topic will be referred to the TEC for 
further discussion.  

Recommendation #7 

Interactions between Union Gas and customers need to be documented in the project file as 
they occur if they are to be used as support for claiming projects are not free riders. 

Resolution: 

The AC accepts the Auditor’s recommendation. Union will continue to refine the custom project 
documentation included in project files. 

Recommendation #8 

Savings from projects that are obvious safety hazards (e.g., gas leaks or very large steam leaks) 
or are otherwise obviously free riders should not be eligible for Union Gas incentives. 
Discussions as to whether other broad classes of maintenance or behavioral projects (e.g., 
steam traps tests and repairs, pipe insulation) should be eligible for the program should be 
determined at the policy level prior to the beginning of the program year. 

Resolution: 

The AC accepts the Auditor’s recommendation in principle that savings from projects that are 
obvious safety hazards should not be eligible for incentives. The AC also agrees that if classes of 
projects are to be made ineligible that this policy should be established in advance. 

The AC agrees that in the future Union will not claim projects involving fixing gas leaks for DSM 
savings. 

There are classes of projects, generally O&M projects (e.g. cleaning heat exchangers, fixing 
steam leaks or steam traps) for which there might be an increased potential of overlap between 
the concepts of baseline and free ridership. The AC does not propose to prohibit savings from 
these projects, but rather clearly delineate how baseline and free ridership should be treated. In 
last year’s report the parties agreed that  

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. 

Free ridership should then be evaluated by a separate set of questions in free ridership surveys 
to ensure that there is no overlap between the concepts of baseline (the customer’s current 
practices prior to participation in the program) and free ridership. Adjusting the baseline to 
reflect customer’s current practice would require re-evaluation of existing free ridership to 
prevent overlap between the two concepts. Union will refer this to the TEC for discussion in the 
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context of the net to gross work currently being done. Recommendation #6 above provides for 
identifying this subset of projects so that customized survey questions can be asked.  

Recommendation #9 

If a free ridership rate is being applied, savings from individual projects that appear to be free 
riders should not be zeroed out in the custom impact analysis sample as the free ridership has 
already been accounted for in the adjustment factor. Note that this does not apply to obvious 
safety and performance issues as discussed in Recommendation #8. 

Resolution:    

The AC agrees to interpret the Auditor’s recommendation as referring to the concept that Union 
should not apply project-specific free ridership rates to individual custom projects since a 
portfolio-level free ridership rate has already been applied; application of a project-specific free 
ridership rate would be a double adjustment. Note that this does not apply to obvious safety 
and performance issues as discussed in Recommendation #8. 

The AC accepts the Auditor’s recommendation. 

Recommendation #10 

Do not revise EULs for individual custom projects from the values established in the original 
program filing documents. 

Resolution:  

The custom project effective useful lives by measure filed in the joint submission Union Gas and 
Enbridge Gas Distribution New and Updated DSM Measures (EB-2013-0430) are a guide.  
“Where site specific information or a relevant prescriptive Equipment Useful Life (EUL) is 
available to support an alternate EUL value for a specific custom project Union will use the 
alternate value for that custom project.”    

The AC agrees that Union will refer the Auditor’s recommendation to the TEC for consideration 
in the 2014 CPSV Terms of Reference. 

Recommendation #11 

Use measure component savings (rather than costs) to calculate an average EUL for a project. 

 Resolution:  

The AC accepts the Auditor’s recommendation and agrees that Union will refer the Auditor’s 
recommendation to the TEC for consideration in establishing the 2014 CPSV ToR. 

Recommendation #12 

Ensure that projects that will likely affect incremental costs in future years have these costs 
correctly incorporated into the cost effectiveness calculations for the program. 

Resolution:  

The AC accepts the Auditor’s recommendation and agrees that Union will refer the Auditor’s 
recommendation to the TEC for consideration in establishing the 2014 CPSV ToR. 
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Recommendation #13 

In future program years, do not apply a free ridership adjustment to the incremental costs used 
in the TRC calculation for direct install or giveaway measures. Treating costs this way in the TRC 
provides an additional incentive to minimize free ridership in the program 

Resolution: 

The AC does not accept the Auditor’s recommendation. Union calculates TRC consistent with 
the methodology outlined in Demand Side Management Guidelines for Natural Gas Utilities EB-
2008-0346, which indicates that “equipment costs associated with free riders are excluded from 
the TRC test” (Section 5.1.1 Net Equipment Costs, p.13) but “all program costs associated with 
free riders should be included in the TRC analysis (Section 5.1.2 Program Costs, p.15).  

Residential Program Recommendations 

Recommendation #14 

Conduct an on-site survey to a sample of homes to determine a more accurate and current 
baseline assumptions for the ESKs. 

 Resolution: 

The AC does not accept the Auditor’s recommendation. 

Union confirms that ESK savings are only counted for households that have not previously 
received an ESK. As such, the AC agrees that it is redundant to conduct an on-site survey to a 
sample of homes to determine more accurate and current baseline assumptions for the ESKs. 

Recommendation #15 

All of the ESK costs should be included in the TRC calculation for this program, even for those 
households that are removed from the final savings calculations due to removal of units or 
previous program participation.  

Resolution: 

The AC accepts the Auditor’s recommendation and agrees with the Auditor’s finding that Union 
already correctly includes in the TRC calculation costs associated with households that are 
removed from final savings calculations. 

Market Transformation Program Recommendations 

Recommendation #16 

Require 10% of homes or at least 3 new homes (whichever is less) to be built to program 
specifications. Additionally, require a specific commitment from participating builders to build x 
number or x percent of qualifying homes in the next 2 years. 

 Resolution: 

The AC does not accept the Auditor’s recommendation for the purposes of the Optimum Home 
program agreed upon in Union’s Settlement Agreement (EB-2011-0327). The AC agrees that this 
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audit recommendation is a forward-looking program design recommendation to be considered 
when planning the 2015 Optimum Home program. 

Recommendation #17 

Set participation goals (both builders and numbers of homes) in terms of the percentage of new 
homes built in Union Gas territory. As part of a market/process evaluation the size and 
composition of the market should be investigated to determine whether program goals are 
attainable and likely to be reached in a given timeframe. An important part of this investigation 
will be determining the relative roles of production and custom builders, both in the market and 
in the program. 

 Resolution: 

The AC does not accept the Auditor’s recommendation for the purposes of the Optimum Home 
program agreed upon in Union’s Settlement Agreement (EB-2011-0327). The AC agrees that this 
audit recommendation is a forward-looking program design recommendation to be considered 
when planning the 2015 Optimum Home program. 

Recommendation #18 

Establish a Union Gas Optimum Home label or certification that builders can display on new 
homes. Since the standard is 20% more efficient than the Ontario Building Code, the qualifying 
standard can automatically change as the code requirements change. A process evaluation 
should help determine how home buyers, lenders and real estate agents perceive the program, 
including the value of a standard certification relative to builder-specific labels. Note that this 
process has already been established for Energy Star Canada. 

 Resolution: 

The AC does not accept the Auditor’s recommendation for the purposes of the Optimum Home 
program agreed upon in Union’s Settlement Agreement (EB-2011-0327). The AC agrees that this 
audit recommendation is a forward-looking program design recommendation to be considered 
when planning the 2015 Optimum Home program. 

Recommendation #19 

It is acceptable to have the builder be responsible for the testing if they use an approved tester 
(such as the Certified Energy Evaluators currently used by the program) who should be subject 
to qualification and spot-checking by Union Gas or its contractors. Since it seems that program 
qualification is based on the results of model runs (HOT2000), there also must be a formal 
inspection/Quality Assurance process to verify that homes are built as designed. A thorough 
impact and process evaluation should be conducted to confirm that homes are built as 
designed, that testing is thorough and accurate, and that there is a process for identifying and 
addressing problems. 

Resolution: 

The AC accepts the Auditor’s recommendation. Union confirms that approved testers and an 
inspection/Quality Assurance process are already in use. Union also confirms that its quality 
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assurance process ensures that homes are built as designed, that testing is thorough and 
accurate, and that there is a process for identifying and addressing problems. 

Recommendation #20 

There should be an indication of what the plans are to support attainment of “above code” 
efficiencies as the codes themselves improve. Whenever possible, the Optimum Home 
program/Union Gas should promote a set of building techniques that will prepare builders to 
both meet and exceed the next round of the code.  

Resolution: 

The AC does not accept the Auditor’s recommendation for the purposes of the Optimum Home 
program agreed upon in Union’s Settlement Agreement (EB-2011-0327). The AC agrees that this 
audit recommendation is a forward-looking program design recommendation to be considered 
when planning the 2015 Optimum Home program. 

Recommendation #21 

If homes are built with good insulation and minimum air infiltration, there will probably need to 
be some sort of mechanical ventilation to ensure acceptable indoor air quality. The Oregon 
code, for example, has requirements for this so that builders cannot simply put in a bathroom 
fan. Either way, a minimum number of air changes per hour should be part of the program 
requirements. Note that this is also a requirement for the current Energy Star Canada label. 

Resolution: 

The AC does not accept the Auditor’s recommendation for the purposes of the Optimum Home 
program agreed upon in Union’s Settlement Agreement (EB-2011-0327). The AC agrees that this 
audit recommendation is a forward-looking program design recommendation to be considered 
when planning the 2015 Optimum Home program. 

Recommendation #22 

The outreach efforts for the program need to include working with subcontractors rather than 
with builders alone. Especially for higher volume builders, subcontractors may handle most of 
the critical construction and installation tasks; builders themselves basically never do HVAC or 
duct work (as, for example, in the FortisBC new homes program, where HVAC contractors are 
doing the heat pump installations more often than the builders). A process evaluation should 
investigate the extent to which subcontractors are responsible for key aspects of constructing a 
qualifying home and how they are being trained in the techniques needed for compliance. 

 Resolution: 

The AC does not accept the Auditor’s recommendation for the purposes of the Optimum Home 
program agreed upon in Union’s Settlement Agreement (EB-2011-0327). The AC agrees that this 
audit recommendation is a forward-looking program design recommendation to be considered 
when planning the 2015 Optimum Home program. 
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Recommendation #23 

Conduct a formal evaluation of the market transformation that includes development of the 
program theory and logic model. Using the program theory and logic model, key metrics of 
program progress can be developed and tracked that will help ensure that the program activities 
are helping to achieve the long term market transformation goals. 

 Resolution: 

The AC does not accept the Auditor’s recommendation for the purposes of the Optimum Home 
program agreed upon in Union’s Settlement Agreement (EB-2011-0327). The AC agrees that this 
audit recommendation is a forward-looking program design and evaluation planning 
recommendation to be considered when planning the 2015 Optimum Home program. 

Low Income Custom Projects 
Specific Project Recommended Adjustments 

Recommendation #24 

2013-COM-0271. The measure installed in this project was a controls system that only affects 
the operation of hot water valves. Savings for this project were calculated using regressions of 
billing data against weather data (i.e., heating-degree days) from the baseline and post-
installation periods. However, the baseline data reflect hot water valves that were 
malfunctioning due to improper installations. These valve malfunctions were not discovered 
until the building owner and the controls vendor investigated the poor performance of the 
heating system following project implementation. After valve repairs were conducted, the 
system began operating correctly. The verified savings credited to the project include the effects 
of the repaired valves, which were not identified in the project application, were not 
incentivized by Union Gas, and no recorded evidence of Union Gas’s participation in the valve 
repairs was provided. The verifier’s reference to continued involvement by Union Gas does not 
constitute appropriate documentation. While the valve-related savings may have come about as 
an unintended consequence of the project, they were not part of the incentivized project, and 
should not be included in the savings totals that are extrapolated to the entire population of 
Low Income projects. As the verification calculations do not discriminate between the controls 
and valve savings, the most equitable approach to reduce the claimed savings is to divide the 
savings evenly between the two. 

Resolution: 

The AC accepts, for 2013 only, the Auditor’s recommendation for the purpose of reaching 
consensus although Union disagrees with the Auditor’s interpretation of the project. The Audit 
adjustment decreased the cumulative natural gas savings for this project by a total of 291,091 
m3 from the verified value. 

Recommendation #25 

2013-COM-0240 and 2013-COM-0016. The claimed savings values for insulation were adjusted 
downward to reflect a decrease in insulation performance over the life of the measure. The 
adjusted savings also take into account the jacketing material type (e.g., metal or plastic) of new 
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insulation, which is likely to be more resistant to mechanical or moisture damage than baseline 
materials. Savings has been reduced by 25% to account for these effects. 

 Resolution: 

The AC accepts, for 2013 only, the Auditor’s recommendation for the purpose of reaching 
consensus although Union disagrees with the Auditor’s findings. 

The Audit adjustment decreased the cumulative natural gas savings for two audited projects by 
a total of 67,478 m3 from the verified value. The combined impacts of Recommendations #25, 
#27 and #33, which all reflect a downward adjustment to claimed savings from insulation, are a 
decrease of 54,843,165 net cumulative m3 from the verified savings and a decrease of 
approximately $460,000 to the total DSM shareholder incentive earned. 

Commercial/Industrial Custom Projects 
Specific Project Recommended Adjustments 

Recommendation #26 

2013-IND-0196. 

This project involved a gas leak, which for safety reasons would require immediate repair. 
Therefore, this project should be considered part of a routine maintenance procedure that is 
required regardless of program incentives and therefore no savings should be awarded. 
Consequently, we have revised the savings to zero for this project.  

Resolution: 

The AC accepts the Auditor’s recommendation but Union disagrees with the characterization of 
this project as a safety issue whose repair would be considered part of a routine maintenance 
procedure. The gas piping leaks at this facility were located on the roof, which emitted gas 
directly to the outdoor environment, and therefore did not pose a safety hazard.  

The AC agrees that in the future Union will not claim projects involving fixing gas leaks for DSM 
savings. 

The Audit adjustment decreased the cumulative natural gas savings for this project by a total of 
223,192 m3 from the verified value. 

Recommendation #27 

2013-IND-0037 and 2013-IND-0055.  The claimed savings values for insulation were adjusted 
downward to reflect a decrease in insulation performance over the life of the measure. The 
adjusted savings also take into account the jacketing material type (e.g., metal or plastic) of new 
insulation, which is likely to be more resistant to mechanical or moisture damage than baseline 
materials. Savings were reduced by 25% to account for these effects.  

Resolution: 

The AC accepts, for 2013 only, the Auditor’s recommendation for the purpose of reaching 
consensus although Union disagrees with the Auditor’s findings. 
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The Audit adjustment decreased the cumulative natural gas savings for two audited projects by 
a total of 2,306,247 m3 from the verified value. The combined impacts of Recommendations 
#25, #27 and #33, which all reflect a downward adjustment to claimed savings from insulation, 
are a decrease of 54,843,165 net cumulative m3 from the verified savings and a decrease of 
approximately $460,000 to the total DSM shareholder incentive earned. 

Recommendation #28 

2013-IND-0185. The audit EUL takes into account behavioral measures such as dock door 
closures and makeup air filter maintenance that have 5-year lives, while a 1-day/week 
temperature setback of 3 degrees Celsius is assumed to have 20-year life. Since the setback 
accounts for only one-third of savings and all other measures have a 5-year life, the savings-
weighted average yields a 10-year life.  

Resolution: 

The AC accepts the Auditor’s recommendation that multi-measure claims should use a savings-
weighted average EUL. The Audit adjustment decreased the cumulative natural gas savings for 
this project by a total of 8,008,853 m3 from the verified value. 

Recommendation #29 

2013-IND-0177. Taking into account energy savings, the weighted average life of the 
components incentivized through Union yields a 15-year EUL for this project.  

Resolution: 

The AC accepts the Auditor’s recommendation. 

The Audit adjustment decreased the cumulative natural gas savings for this project by a total of 
782,879 m3 from the verified value. 

Large Volume Custom Projects 
Specific Project Recommended Adjustments 

Recommendation #30 

2013-IND-0348. Coke oven gas (COG) impurities such as tars and naphthalene can be expected 
to accrete within the new pipeline at the same rate as the previously installed pipe. 
Consequently, this reduces COG capacity to the same capacity as the baseline equipment over 
the measure’s life and results in an adjusted average savings equal to 50 percent of verified first-
year savings. 

Resolution: 

The AC accepts, for 2013 only, the Auditor’s recommendation for the purpose of reaching 
consensus. The Audit adjustment decreased the cumulative natural gas savings for this project 
by a total of 80,316,000 m3 from the verified value. 
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Recommendation #31 

2013-IND-0123. The verifier assumed blowing losses equal to 50 percent for leaking traps. The 
adjusted savings assumes a more realistic estimate of 20 percent. Additionally, the repair of 
blocked traps is unlikely to have an effect on steam consumption, although properly operating 
traps have functional steam losses. The adjusted savings takes this into account and assumes 
blocked traps will have an increased steam consumption of 1.5 lbs/hour following repair. 

Resolution: 

Union accepts, for 2013 only, the Auditor’s recommendation for the purpose of reaching 
consensus. The Audit adjustment decreased the cumulative natural gas savings for this project 
by a total of 924,140 m3 from the verified value. 

Recommendation #32 

2013-IND-0101. The base case should reflect conditions absent the efficiency measure in 
question (i.e. no HRSG) and the adjusted savings accounts for this. The absence of a HRSG 
indicates the absence of steam-driven chillers so the baseline assumption of an existing boiler 
powering steam-driven chillers is not tenable.  Moreover, chillers were not installed at the time 
of verification. Regarding project measure life, a reasonable estimate for HRSG that is not in 
continuous use is 20 years. This is also the default value for custom projects. Insufficient 
evidence was presented in the CPSV report to justify a longer EUL. 

Resolution: 

The AC accepts, for 2013 only, the Auditor’s recommendation for the purpose of reaching 
consensus although Union disagrees with the Auditor’s interpretation of the project.  

The Audit adjustment to gas savings decreased the cumulative natural gas savings for this 
audited project by a total of 11,987,600 m3 from the verified value. 

In principle, Union disagrees with the Auditor’s recommendation that custom project EULs 
should not be revised from the values established in the original program filing documents 
(discussed in Recommendation # 10). For this project, Union understands that the adjustment to 
EUL may result from insufficient evidence provided, on the part of the verifier, to support the 
change in EUL. As a result, Union accepts the adjustment to EUL for this project. 

The Audit adjustment to EUL decreased the cumulative natural gas savings for this project by a 
total of 21,656,800 m3 from the verified value. 

Recommendation #33 

2013-IND-0450, 2013-IND-0451, 2013-IND-0179, 2013-IND-0072 and 2013-IND-0204. The 
claimed savings values for insulation were adjusted downward to reflect a decrease in insulation 
performance over the life of the measure. The adjusted savings also take into account the 
jacketing material type (e.g., metal or plastic) of new insulation, which is likely to be more 
resistant to mechanical or moisture damage than baseline materials. Savings has been reduced 
by 25% to account for these effects. 
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Resolution: 

The AC accepts, for 2013 only, the Auditor’s recommendation for the purpose of reaching 
consensus although Union disagrees with the Auditor’s findings. 

The Audit adjustment decreased the cumulative natural gas savings for five audited projects by 
a total of 52,469,440 m3 from the verified value. The combined impacts of Recommendations 
#25, #27 and #33, which all reflect a downward adjustment to claimed savings from insulation, 
are a decrease of 54,843,165 net cumulative m3 from the verified savings and a decrease of 
approximately $460,000 to the total DSM shareholder incentive earned. 

Recommendation #34 

2013-IND-0117. The verified project EUL is based on a weighted average of three components 
new greenhouse components with heating controls having an EUL of 10 years, and both 
structure and heating system having EULs of 30 years. The adjusted EUL modifies the structure 
and heating system EUL to 20 years, which yields a weighted average EUL equal to 14 years. 
Additionally, although the Virtual Grower software used to calculate savings did not provide 
savings by component, total project life should be based on an energy-savings-weighted average 
rather than component cost weights. 

Resolution: 

Union notes that this project was not based on a cost-weighted average EUL. Both the Large 
Volume custom project Verifier and Union employed a savings-weighted approach to determine 
EULs.  

The AC accepts, for 2013 only, the Auditor’s recommendation for the purpose of reaching 
consensus although Union disagrees with the Auditor’s revision of the EUL for the reasons 
discussed in recommendation #10. 

The Audit adjustment would decrease the cumulative natural gas savings for this audited project 
by a total of 2,877,300 m3 from the verified value. 
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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 2013 Cumulative Gas Savings (m3) 

Scorecard Union Pre-Audit 
Annual Report Audit Findings Difference 

Resource Acquisition 1,029,760,592 920,774,950 -108,985,642 
Large Volume (Rate T1, T2/ R100) 2,098,989,160 1,844,554,922 -254,434,238 
Low Income 56,108,532 55,504,533 -603,999 
Market Transformation NA NA NA 
Total 3,184,858,284 2,820,834,405 -364,023,879 

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 2013 DSM Utility Incentives 

Scorecard Union Pre-Audit 
Annual Report Audit Findings Difference 

Resource Acquisition $4,806,937 $3,143,206 -$1,663,731 
Large Volume (Rate T1, T2/ R100) $1,808,765 $1,362,407 -$446,358 
Low Income $2,728,501 $2,728,501 $0 
Market Transformation $550,259 $550,259 $0 
Total $9,894,462 $7,784,373 -$2,110,089 

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 2013 LRAM Claim 

 Rate Class Union Pre-Audit 
Annual Report Audit Findings Difference 

South 
M1 Residential $98,284 $86,465 -$11,819 
M1 Commercial $70,999 $70,144 -$855 
M1 Industrial $3,094 $3,094 $0 
M2 Commercial $263,581 $255,814 -$7,767 
M2 Industrial $52,341 $49,340 -$3,001 
M4 Industrial $58,463 $54,541 -$3,922 
M5 Industrial $284,675 $263,985 -$20,690 
M7 Industrial $6,072 $5,625 -$447 
T1 Industrial $5,718 $4,817 -$901 
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 Rate Class Union Pre-Audit 
Annual Report Audit Findings Difference 

T2 Industrial $6,003 $5,550 -$453 
South Total $849,231 $799,374 -$49,857 

01 Residential $43,687 $36,254 -$7,433 
01 Commercial $63,837 $63,710 -$127 
10 Commercial $161,766 $157,644 -$4,122 
10 Industrial $37,723 $37,530 -$193 
20 Industrial $21,202 $19,640 -$1,562 
100 Industrial $25,941 $23,983 -$1,958 
North Total $354,156 $338,761 -$15,395 
Total $1,203,387 $1,138,136 -$65,251 
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Union Gas Limited 
Request for Proposal 

Independent Audit of 2013 DSM Program Results 

BACKGROUND 

Union Gas Limited 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 Gas Limited’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.   

 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.  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.  

Program results are presented in a detailed Annual Report which is then subject to a 
third party audit.  The 2013 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.1    

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 www.ontarioenergyboard.ca 

Page 17 Request for Proposal 

Appendix A:  2013 Audit of 2013 DSM Program Results RFP



 

 
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 Limited for the calendar year ended December 31, 2013. 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 2013 DSM programs of Union Gas Limited: 
 
            
           DSM Shareholder Incentive Amount Recoverable             -            $x,xxx,xxx 
           LRAM Amount Recoverable                                                  -             $x,xxx,xxx 
           DSMVA Amount Recoverable                                              -             $xxx,xxx 
 
 
 
REPORTING STRUCTURE   
 
2013 Union Gas Limited AC members are:  Julie Girvan representing Consumers 
Council of Canada, Vince DeRose representing CME (Canadian Manufacturers 
and Exporters), Kai Millyard representing Green Energy Coalition, Tina Nicholson 
representing Union Gas Limited. 
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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.”2 

• The AC will make recommendations based on the Audit Report regarding the 
utility’s claims regarding DSM results and DSMVA, LRAM, and utility  DSM 
Shareholder incentives through the AC Report submitted to the Board. 

 
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.”3  
 
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. 
  
 
 
 
 

2 Joint ToR on Stakeholder Engagement for DSM Activities by Enbridge Gas Distribution Inc. and Union Gas 
Limited, November 4, 2012, page 15 of 21. 
3 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; 

• identify any input assumptions that either warrant further research or that should 
be updated with new best available information; 

• audit the reasonableness of Custom Project Savings Verification (CPSV) reports 
produced by independent 3rd-party engineering firms and, if necessary and 
appropriate, proposing modifications to custom C&I project savings realization 
rates; 

• audit the reasonableness of any other work (e.g. studies of installation rates and/or 
persistence of installation of measures) that has been undertaken to inform utility 
savings estimates; and 

• recommend any forward-looking evaluation work to be considered.4 

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 Gas Limited’s Annual 
DSM Report for 2013, including those of the AC. 

2. Review Union Gas Limited’s 2013 procedures for tracking program participants 
and determine whether they lead to accurate counts, particularly for programs 
that do not provide customer rebates. 

4 Ibid, page 17 of 21.Modified to reflect recent updates in requirements that have evolved. 
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3. Determine whether Union Gas Limited’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 assumptions filed to the Board 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. The Auditor will be provided with a set of prescriptive measure 
assumptions, some of which have been reviewed and approved by the TEC. TEC-
approved assumptions will be rebuttably presumed to be correct unless the 
Auditor has compelling information to the contrary.  

4. Review measures that are considered advancements (sometimes called “early 
retirement” measures) rather than purchases at times of natural equipment 
replacement to ensure measure lives and gas savings are treated appropriately. 

5. 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. 

6. In accordance with OEB direction, Union Gas Limited, 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.  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 provide its independent opinion on all claimed results, including those that 
come out of the CPSV process. This will include its opinion on the reliability and 
reasonableness of the error ratio (and/or realization rate) from the CPSV reports 
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 substantiated by relevant research/documentation.  

7. Any recommendations to change realization rates from those recommended by 
the CPSV will be explained and substantiated by relevant 
research/documentation.  

8. 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. 

9. Identify any assumptions underlying Union Gas Limited’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.   
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10. Identify future evaluation research opportunities to enhance the assumptions 
used to calculate the DSM Shareholder Incentive and LRAM.  

11. Work with the AC and Union Gas Limited 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 Gas Limited’s DSMVA, LRAM and DSM Shareholder 
Incentive claims. 

 
Audit Resources 
 
To assist the Auditor in conducting the audit, all relevant Union Gas Limited 
documentation will be made available to the Auditor for review.  Union Gas Limited 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 February 10,  2014 

Questions of Clarification February 14,  2014 

Proposals Due February 21, 2014 – 3:00 PM E.S.T. 

Contract Awarded March 4, 2014 

Auditor Work Plan Week of March 10, 2014 

Launch Meeting Week of March 10, 2014 

CPSV Draft Reports Week of March 10, 2014 

CPSV Final Reports Week of March 28, 2014 

DSM Annual Report sent to Auditor April 1, 2014 

AC & Consultative Comments on Annual Report April 11, 2014 

Draft Audit Report On or before May 16, 2014 

Response from AC On or before May 23, 2014 

Final Draft Audit Report On or before May 30, 2014 

Final Audit Report On or before June 6, 2014 

 
SELECTION CRITERIA 
 
Proposals will be evaluated on the following criteria listed in approximate order of 
importance: 
 
Qualifications & Experience of Project Team 

Experience in Ontario and knowledge of the DSM regulatory framework for natural gas 
utilities; 

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; 

Experience to include both market transformation and resource acquisition programs 
for all market sectors   (residential, commercial, industrial, and low-income); 

Qualification and experience of key project personnel in evaluation of natural gas utility 
DSM programs; 

Relevant engineering experience (preference for a PEng), particularly in understanding 
Commercial and Industrial Custom Projects. 
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Approach 

Quality, depth and clarity of writing in the proposal and work plan; 

Logical presentation of a reasonable, clear, and comprehensive approach and method; 
and supporting rationale for approach including description of quantitative and 
qualitative assessments that will be conducted. 

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 Union Gas Limited 
contractor insurance and WSIB requirements.  

• Confirmation of ability to meet timelines or specific reasons why a deviation 
from the schedule is required. 

 
 
The cost proposal must include: 
 

• Breakout of costs by task and roles,  
• Assumptions regarding the number of meetings at the Union Gas Limited offices 

and the associated costs, and 
• Hourly rates for additional related work such as appearing as an expert witness 

at the OEB. 
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Proposals are due no later than 3:00pm EST February 21, 2014.   Proposals must be 
submitted in electronic format via email. 
 
Questions of clarification should be directed to the utility representatives at the 
coordinates indicated below.  Responses to questions of clarification will be circulated 
to all respondents. 
 
Proposals must be sent to the attention of all stakeholders listed in Appendix A. 
 
APPENDIX A – AUDIT CONTACTS  
 
Union Gas Limited Representatives 
 
Valerie Bennett - vbennett@uniongas.com 
Tina Nicholson - tnicholson@uniongas.com 
 
Intervenor Representatives:   
 
Julie Girvan - jgirvan@uniserve.com 
Vince DeRose - vderose@blg.com 
Kai Millyard - kai@web.ca 
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