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EXECUTIVE SUMMARY 

Introduction 

The New Hampshire CORE Electric Utilities contracted with Summit Blue Consulting to 
conduct an impact evaluation of the 2003 Statewide Residential Retrofit Program (Home Energy 
Solutions). This evaluation was conducted to determine the energy and demand savings realized 
by this program 

We evaluated the Home Energy Solutions Program across New Hampshire including the service 
territories of Public Service of New Hampshire (PSNH), Unitil Energy Systems, Inc. (Unitil), 
New Hampshire Electric Cooperative Inc. (NHEC) and Granite State Electric Company (GSEC). 

There are six main objectives to this impact evaluation: 

1. Determine total energy savings from the program. 
2. Explain the reasons for discrepancies between each utility’s tracked and verified savings. 
3. Review the systems and methodology currently employed. 
4. Review and verify electric and non-electric program savings estimates. 
5. Differentiate evaluated savings by utility service area. 
6. Identify other opportunities. 

Program Description 

The Retrofit Program is marketed under the name Home Energy Solutions.  This program 
focuses on upgrading the existing housing stock in New Hampshire by assisting with 
improvements to the energy efficiency of their homes.  Basic services include insulation, 
weatherization, and cost effective appliance and lighting upgrades.  In 2003 participating 
customers could receive up to $2,500 in program services.  Co-payments are required and 
determined based on the measures installed.  The program also has a strong educational 
component designed to help customers better understand their home and the factors that effect 
energy use. 
 
The program is open to both single and multi-family households.  Marketing efforts are first 
targeted to customers with electric heat and then to those with high electric use.  NH Utility 
personnel administer the program and contract for the delivery of program services.    

Method 

An econometric analysis was conducted using billing data, weather data, and program tracking 
data to compute program impacts.  A monthly fixed-effects panel data specification was used for 
the analysis. Separate savings estimates for electric space heating customers and non-electric 
customers were developed since the program impacts were expected to vary substantially 
between the two groups.  The model was estimated over the entire population of participants who 
had usable billing data.  No non-participants were used.  Therefore, the results of the statistical 
analysis are gross of freeridership. 
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Results 

Exhibit S.1 presents the estimated regression model for both electric and nonelectric/multi fuel 
use single-family participants. For this analysis, the dependent variable in the model was 
monthly energy consumption for the house.  Since meaningful engineering estimates were not 
available for these participants, we used a binary participation variable.1  The specification of the 
model also helped to control for the effects of weather on the magnitude of energy consumption 
over the analysis period through the inclusion of yearly variables. For brevity, these non-program 
control variables are not included in Table S.1. They can be found in the full report. 

Exhibit S.1: Impacts Model – dependent variable is monthly kWh usage 
Utility 

Space Heating Fuel 
Annual Estimated 

Savings (kWh) 
t-value2 

Granite State Electric Company  
Electric  
Non-Electric 

 
3,486 
1,318 

 
4.4 
0.3 

New Hampshire Electric Co-op 
Electric 
Non-Electric 

 
3,547 
N/A3 

 
11.2 

Public Service of New 
Hampshire 

Electric 
Multi-Fuel Use 

 
3,539 
1,514 

 
17.1 
9.4 

Unitil 
Electric 
Non-Electric  

 
4,259 
2,760 

 
11.8 
9.8 

   
Sample Size 17,730 observation (1,588 homes) 
R-Squared4 

Total 
Ignoring individual 

constants 

 
67.6% 
21.8% 

 

                                                

1 In most impact evaluations, the use of a customer specific prior savings estimate (such as an engineering estimate) is preferred 
over a binary participation variable because the prior estimate contains information about the type and extent of measures 
installed, and thus helps to differentiate across customers.  In this analysis, the binary participation model was used because 
the engineering estimates where questionable because the model was not benchmarked to actual consumption for the 
particular household.  This issue is discussed further in the report. 

2 The t-value is the coefficient divided by its standard error, and is used to determine if the coefficient is statistically different 
from zero.  If the t-value is greater than 1.64 in absolute value, then the coefficient is considered statistically significant at the 
90% confidence level.  The larger the absolute t-value is, the more precise is the estimate (i.e., the narrower the confidence 
interval).  

3 Since NHEC did not use TREAT/OTTER in 2003, we were unable to differentiate between electric and non-electrically heated 
homes. 

4 The R-squared is the percentage of the variation of the dependent variable (in this case monthly kWh usage) explained by the 
model.  The total R-squared includes the individual constant terms, while the partial R-squared is the percentage of variation 
in the dependent variable explained by all the variables except the individual constant terms. 
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Exhibit S.2: Average Annual Estimated kWh Savings per Participant (2003) 

0 1,000 2,000 3,000 4,000 5,000

GSE

NHEC

PSNH

Unitil

Electric Heat Customers Electric Heat plus Other Heating Source
 

 

Exhibit S.3 presents the annual savings and the 90% confidence interval for each of the savings 
categories based on the model results. 
 
Exhibit S.3: Impacts Model – 90% Confidence Intervals 

Utility 
Space Heating Fuel 

Lower Bound Upper Bound 

Granite State Electric Company  
Electric  
Non-Electric 

 
2,179 
-4,962 

 
4,792 
7,598 

New Hampshire Electric Co-op 
Electric 
Non-Electric 

 
3,027 
N/A 

 
4,066 
N/A 

Public Service of New Hampshire 
Electric 
Multi Fuel Use 

 
3,198 
1,247 

 
3,879 
1,779 

Unitil 
Electric 
Non-Electric  

 
3,667 
2,297 

 
4,850 
3,223 

Energy Savings Calculation Review 

While the focus of this evaluation is the calculation of the gross participant savings presented in 
the Exhibits above, we have included program review efforts beyond the typical impact analysis, 
including: 
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?  Review of the current savings estimation procedures 
?  Review of the software used in the savings estimation calculations 
?  Review of the program tracking system, and  
?  Comparison of the program savings to similar programs in New England. 

 
Review of the Process 

A deployment flowchart was created to better understand the program flow. In reviewing this 
chart it was determined that the process flow for the HES program appears to be efficient.  There 
are no major feedback loops that encompass several steps.  Use of the Online Tracking Tool for 
Energy Retrofits (OTTER) to communicate between the program staff and the contractors helps 
to keep the projects on track. 
 
An examination of the tracking data in OTTER determined that single family retrofits take on 
average over twice as long as multi-family retrofits (Table S.4).  PSNH projects, both single and 
multi family, take longer to complete than the projects for the other utilities.  

Exhibit S.4 - Average Length of Process (days) 

Dwelling Type NHEC GSECO UNITIL PSNH Average 
Single family          48.90            65.62          118.70        158.98        133.13  
Multi-family          19.02             26.86          68.47          56.10  
Average          30.16            65.62            51.28          91.43          77.86  

 
In trying to understand why the PSNH projects are taking longer to complete, we examined the 
installed measure mix for each of the utilities.  As a percent of measures installed, PSNH is 
installing more windows than the other utilities and more refrigerators than NHEC and UNITIL. 
Since windows take longer to install than most measures and refrigerators have to be purchased 
and installed by the customer using a rebate voucher, these measure may explain the longer 
project completion times. 
 
Our review of the HES process was preliminary.  A more detailed process review can help the 
utilities better understand the average length of process and identify areas for improvement.  
Based on this review, we suggest examining the “Lead-to-Work Order” stage.  It is notable that 
this stage of the process is taking longer than the selected measure installation stage. 
 
More accurate dates and possibly more tracking dates would help to better understand the 
efficiency of the HES delivery process.  Not all utilities take advantage of all of the date fields in 
OTTER. This may be a result of using a separate tracker tool and then uploading the projects to 
OTTER.  Part of the quality assurance should be to check that the tracking dates are being 
captured by OTTER. 
 
Review of Software 

As part of this impact evaluation, we also examined the software (TREAT and REM-Rate™ ) and 
data tracking system (OTTER) that were being used by the NH electric utilities to calculate and 
track the energy savings in 2003. 
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TREAT's development has been sponsored by the New York State Energy Research and 
Development Authority (NYSERDA) in cooperation with the US Department of Energy (DOE) 
National Renewable Energy Laboratory (NREL). NYSERDA is currently integrating TREAT as 
the required auditing tool for their Home Performance with ENERGY STAR® Programs. 
TREAT has been extensively tested and is pre-approved by DOE for use in the Low-Income 
Weatherization Assistance Program.  TREAT has passed the Tier 1 and Tier 2 BESTEST 
requirements and has the capability to provide home energy ratings in accordance with the 
national Home Energy Rating System (HERS) standard.  Treat uses TM2 weather to simulate 
hourly energy usage using the SUNREL computer model developed at NREL. 
 
REM/Rate™  is a residential energy analysis, code compliance and rating software developed 
specifically for the needs of HERS providers.  The software calculates heating, cooling, hot 
water, lighting, and appliance energy loads, consumption and costs for new and existing single 
and multi-family homes.  The software uses local climate data. REM/Rate™  meets the following 
requirements: 
 
?  Calculates energy loads, consumption and costs as well as sizes mechanical equipment and 

performs automatic CABO Model Energy Code, ASHRAE 90.2 and International Energy 
Conservation Code compliance analysis. 

?  Complies with National Home Energy Rating Standards as promulgated by Residential 
Energy Services Network (RESNET). 

 
Since TREAT and REM-Rate™  are currently meeting industry standards for energy use 
calculations, we did not undertake a review of the TREAT energy use calculations.  However, as 
with any simulation software the accuracy of the results are dictated by the accuracy of the 
inputs. 
 
Although both software packages allows the users to “true up” the estimated energy use against 
actual fuel bills, this step in the savings calculations was not required during the 2003 program 
year.  As a result, the project specific savings captured in the simulation and uploaded to OTTER 
are not considered as accurate as they could have been had the energy savings estimates been 
validated against actual billing data.  The calculation procedures were changed for the 2004 
program year to require that the simulation models be calibrated to actual energy use (i.e., 
monthly utility kWh billing data).  

Both the TREAT and REM-Rate software packages will provide good estimates of weather-
dependent measure savings.  Calibration of the models to actual billing history will greatly 
improve the accuracy of the savings and has already been incorporated into the 2004 program 
procedures. 

Review of Tracking System 

The Online Tracking Tools for Energy Retrofits (OTTER) provides comprehensive project 
management services for energy efficiency programs. OTTER is used to track work scopes and 
savings, report demographics and support quality assurance inspections for the HES program. 
OTTER allows program managers and rating providers to supervise contractors and raters online 
while protecting the confidentiality of the contractor-customer relationship. Program managers 
are able to allow users to see only the data they are given permission to see and to change only 
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the data they are given permission to change. OTTER helps automate the process of rating, 
reporting and quality assurance. 
 
Initially, data for this impact evaluation was pulled directly from the OTTER web interface. 
Upon comparing the OTTER data with a similar query done by PSNH, it was discovered that the 
datasets did not match.  The program staff has discovered that the reason for this discrepancy is 
that the OTTER reports truncate the data set, i.e. doesn’t include all the records.  As a result, the 
PSNH staff uses MS Access to query the back-end OTTER database, which resides at the PSNH 
facility, without using the web interface. This query method is complex and requires a good 
database background. Therefore all requests for program data and reports had to go through 
PSNH, defeating the idea of the central program database that all utilities can access. 
 
Additionally the OTTER tracking system does not capture the primary and secondary fuel types 
from the simulation software. Currently there is no way to differential homes that are 100% 
electrically heated from homes that are 30% electric and 70% gas.   
 
It is strongly recommend that program team finds a solution to the OTTER reporting problems. 
Reliable data is the key to tracking a program, evaluating a program and improving a program.  
If the program staff doesn’t believe the data in the reports, then they are not getting the 
information that they need to manage the program. It is also recommended that primary and 
secondary fuel types be added to the OTTER tracking system. 
 

Comparison of savings 

Another important review of the HES tracking system is a comparison of the estimated savings 
from the engineering software to the savings reported by other similar programs in New 
England.  There are several retrofit programs in the region, but few offer the full range of 
services as those provided by HES.  Two organizations, Efficiency Vermont and NYSERDA, 
have begun offering many of the same services.  Efficiency Vermont’s “Home Performance” 
service began in early 2004. NYSERDA’s Home Performance with ENERGY STAR® started in 
late 1999. Both of these programs only serve the single family market. 

Based on this comparison, we find that overall, the savings estimates are reasonable given that 
the simulation models were not calibrated.  Calibrating the models to actual billing data will help 
improve the savings estimates.  NYSERDA’s Home Performance program calibrates to billing 
data. In 2004 the HES program also began requiring that all models be calibrated to billing data. 

Summary of On-site Measure Verification 
 
We conducted 24 single-family and 13 multi-family on-site investigations of participants in the 
HES program to gain insights into actual program performance, both relative to existing program 
design and to the potential for further program benefits.  Sample site investigations provide 
critical insights into the extent of other opportunities, installation quality, accuracy of data 
collection, and likelihood of persistence. Other opportunities are potential measures or 
installations that that were not complete at the site, either as a result of contractor oversight or 
customer refusal of the measure. Post- project on-site investigations can not accurately 
differentiate the cause of other opportunities, only direct observation can determine the source of 
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the other opportunity. A blower door test to determine air infiltration rates was not performed.  
The on-site investigations were used to support this evaluation and were not designed to be 
statistically precise.  
 
To maximize the potential for gaining useful insights from these site investigations the following 
procedures were followed: 
 
?  Consumption histories of the sites scheduled for a visit were analyzed to provide pre-visit 

estimates of base load and seasonal energy consumption.  The visits focused on 
understanding the particular usage pattern and magnitude of the site usage and assessing 
the potential for cost-effective savings, particularly in regard to other opportunities. 

 
?  The participants in these investigations received a $50 incentive for allowing the on-site 

investigation.  This incentive helped to optimize the scheduling process and to minimize 
site selection biases (e.g., to prevent visiting only participants who are not employed 
during the day). 

 
The on-site investigations found that the contractors for the most part are doing a good job 
recommending and installing measures that are appropriate for the situation. Unprompted by the 
auditors, several of the Customers expressed satisfaction with the program and their level of 
savings. The auditors did not find that Contractors had completely missed opportunities for HES 
program measures. The quality of the air sealing and insulation installation was for the most part 
thorough and professional.  

The on-site investigations did note some areas on the program delivery that may be improved.  
The following issues were observed at multiple sites: 

1) Although the auditors/contractors may have reviewed how to program the thermostats 
with the customers, the facility manager or customer should be shown exactly how to do 
it as well. And each thermostat should be programmed according to the occupant’s 
schedule.  Perhaps a schedule should be completed by the tenant prior to installation.  A 
simple instruction sheet should be left behind to explain to the customer how to change 
for daylight savings time and/or changes in sleep/wake schedule. 

2) Possible other air sealing and insulation opportunities were noted; however, the cause of 
these other opportunities was not readily identified.  Infiltration areas may have been left 
to allow for proper ventilation levels as determined by the final blower door test. The 
HES program requires that contractors are HERS certified and undergo annual training. 
This advanced certification and annual training will help to mitigate possible missed air 
sealing and insulation opportunities.  

3) Although not specifically addressed by HES program, the auditors noted possible 
additional opportunities for energy savings in the common area lighting in multi-family 
buildings. It may be possible to include common area lighting retrofits in multi-family 
buildings: 

a) as part of the HES program, or  
b) establish a procedure for passing the lead off to the appropriate commercial 

program, similar to PSNH’s procedure for handling common area lighting. 
4) The program has done a good job replacing incandescent bulbs with CFLs, however there 

may be an issue regarding the persistence of savings. On several occasions, the auditors 
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noted that the CFLs were at the site, but not installed. This may be a result of Customer 
dissatisfaction with the CFLs or the Contractor not installing the CFLs. The Contractors 
may need to be reminded that they need to determine the high-use lighting locations and 
actually install the CFLs in these locations. 
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1. IMPACT EVALUATION 
This evaluation of the Home Energy Solutions (HES) program is based on development of an 
econometric model that combined billing data, weather data, and information recorded in the 
TREAT/OTTER database.  The purpose of the analysis was to estimate savings achieved by 
participants during the 2003 program year. In order to analyze the effects of the program on 
participant’s electricity use, an econometric model was employed where the effect of program 
participation was modeled by including variables that represented the installation of various 
energy efficiency measures through the program.  The estimated impacts were isolated from non-
program effects by including variables to control for weather and other time-related factors that 
may have also affected energy consumption over the period. 

The next section of this report provides a summary of the data preparation and sample selection 
procedures that were completed in order to construct the billing model.  A general description of 
the econometric framework for the analysis is then provided, along with a presentation of the 
estimated model and the final results. 

1.1   Data Sources 

Three types of data were used in this evaluation: 
?  Program tracking results 
?  Billing Data, and 
?  Weather data. 

The details of how this data were processed and used in the analysis are discussed below. 

1.2   Program Tracking 

Program tracking information (i.e., TREAT/OTTER) was used to identify households that 
installed measures through the 2003 HES program.  The program participation data that was used 
in the billing data analysis included: 

?  Account number, 
?  Type of measures installed by end use,  including lighting, cooling, hot water, and 

appliances 
?  Approximate completion date. 
?  Fuel savings (electricity, gas, wood, propane, and oil) 
 

While the TREAT-based estimate of kWh savings was available in the OTTER database, it was 
determined that this information could not be used as the participation variable in econometric 
billing data model.  The reason is that these estimates where based upon a non-calibrated 
TREAT analysis.  This means that the TREAT model was not calibrated to actual billing records, 
so the resulting savings estimates may not be indicative of the actual savings.  In the initial 
review of the data contained in OTTER, it was found that over 25% of the participants had total 
savings estimates that exceeded their annual energy consumption. However, since the Utilities 
were aware of this issue before this evaluation was conducted, the 2004 TREAT analyses are 
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being calibrated to billing history.  Thus, the 2003 estimates would not be appropriate for 
estimating program impacts going forward.  
 
In order to avoid these issues associated with using the TREAT/OTTER savings output, the 
regression model for this analysis used a 1-0 participation variable, which equals one once a 
household participates in the program (as denoted by the “invoice paid” date in the Treat/Otter 
database).  The coefficient on this variable is then the average realized savings associated with 
the program. 

 
The TREAT/OTTER database was also used to develop a distinction between customers who 
used electricity for space heating and those that used electric heat with a second space heating 
source, as it was determined that there are significantly different levels of savings associated 
with electrically versus non-electrically heated/multi fuel use homes.  The database itself does 
not make this distinction, so it was estimated based upon the fuel savings associated with each 
customer.  Specifically, if the database showed any impacts on any of the non-electric fuels, it 
was assumed to be a non-electrically heated/multi-fuel home.  While this probably overstates the 
number of non-electrically heated/multi-fuel homes it was used because it required the least 
amount of assumptions. 
 
1.2.1 Billing Data Processing 

Consumption totals by calendar month were required so that weather data corresponding to the 
same time periods could be incorporated within the model.  Monthly energy consumption totals 
were computed for program participants using an extract from each Utility’s billing records, and 
read-cycle totals were translated to correspond to consumption per calendar month. 

The calendarization of the billing records was achieved by determining the average consumption 
per day for read-cycle periods within calendar months and multiplying these averages by the 
appropriate number of days.  Consumption for partial periods within the calendar month was 
then combined as necessary, and consumption totals for individual units and buildings were 
aggregated to the facility level prior to entering the model.  Most homes had 36 monthly 
consumption totals available for the analysis. 

1.3   Billing Analysis 

The model developed for this billing data analysis took the form of a fixed-effects panel analysis.  
The general form and features of this type of model are described below.  This discussion is 
followed by a presentation of the model and its results. 

1.3.1 Fixed Effects Panel Models 

For this analysis, data are available both across location (i.e., cross-sectional) and over time (i.e., 
time-series).  With this type of data, known as “panel” data, it becomes possible to control at 
once for differences across locations as well as differences across periods in time through the use 
of a “fixed-effects” panel model.  The fixed-effect refers to the assumption that differences 
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across facilities can be explained in large part by facility-specific intercept terms, as discussed 
below.   

Because the consumption data in the panel model includes months before and after the 
installation of measures through the program, the period of program participation (or the 
participation window) is defined specifically for each location.  This feature of the panel model 
allows for the pre-installation months of consumption to act as controls for post-participation 
months.  In addition, this model, unlike annual pre/post-participation models, does not require a 
full year of post-participation data. 

The fixed effects model can be viewed as a type of differencing model in which all 
characteristics of the facility, which (1) are independent of time and (2) determine the level of 
energy consumption, are captured within the facility-specific constant terms.  In other words, 
differences in housing characteristics that cause variation in the level of energy consumption, 
such as building size and structure, are captured by constant terms representing each unique 
housing unit.   

Algebraically, the fixed-effect panel data model is described as follows: 

ititiit xy ??? ???  

where: 
yit  =  Energy consumption for site i during month t 
? i = Constant term for site i 
?  = Vector of coefficients  
x = Vector of variables that represent factors causing changes in consumption (i.e., the 

participation and time-effects variables) 
?  =  Error term 

 
In practice, rather than estimating a unique intercept term for each facility, an equivalent 
approach is employed which expresses both the dependent and independent variables in terms of 
deviations from the time-series means for each location.  The resulting estimated coefficients 
from this “deviation from the mean” approach are equal to the coefficients found by having 
facility-specific intercept terms.   

1.3.2 Final Model and Results 

The specific model used to evaluate the HES program may be written as: 
 

yit =? i +? 1Pit + ? 2zit +? it 
where: 

yit =  Monthly energy consumption for each month, by facility, between January 2003 
and December 2003 (the dependent variable). 

?? i =  Constant term for each of the facility in the model. 
Pit =  The participation variables, representing that that household is a participant for all 

months after the installation of the measures.  The model used participation 
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variables to distinguish savings across utilities and between electrically and non-
electrically heated/multi-fuel homes.  

? 1 = The actual energy savings (kWh) associated with participation in the program, 
separated by utility and space heating fuel. 

 zit = This includes the cooling degrees days for that month as well as the heating degree 
days.  These variables control for the effect of weather. 

? it = The residual, or the difference between the actual value yit and the value of yit that 
is estimated by the model. 

 
The panel data model estimated for this analysis is presented in Exhibit 1.1.  The monthly model 
performed well in terms of estimating effects of the program.  In most cases, the savings 
estimates were statistically significant at the 90% confidence level.  Exhibits 1.3 and 1.4 present 
the confidence intervals about these savings at the 90% level of confidence.  Finally, Exhibit 1.5 
shows the total savings for 2003 given SBC’s distribution between electric and non-electrically 
heated homes. 
 
Exhibit 1.1: Impacts Model – dependent variable is monthly kWh usage 

Utility 
Space Heating Fuel 

Annual Estimated Savings  
(Average per home) 

(kWh) 

t-value5 

Granite State Electric Company  
Electric  
Non-Electric 

 
3,486 
1,318 

 
4.4 
0.3 

New Hampshire Electric Co-op 
Electric 
Non-Electric 

 
3,547 
N/A6 

 
11.2  
N/A 

Public Service of New Hampshire 
Electric 
Multi-Fuel Use 

 
3,539 
1,514 

 
17.1 
9.4 

Unitil 
Electric 
Non-Electric  

 
4,259 
2,760 

 
11.8 
9.8 

   
Sample Size 17,730 observation (1,588 homes) 
R-Squared7 

Total 
Ignoring individual constants 

 
67.6% 
21.8% 

 
                                                

5 The t-value is the coefficient divided by its standard error, and is used to determine if the coefficient is statistically different 
from zero.  If the t-value is greater than 1.64 in absolute value, then the coefficient is considered statistically significant at the 
90% confidence level.  The larger the absolute t-value is, the more precise is the estimate.  

6 Since NHEC did not use TREAT/OTTER in 2003, we were unable to differentiate between electric and non-electrically heated 
homes. 

7 The R-squared is the percentage of the variation of the dependent variable (in this case monthly kWh usage) explained by the 
model.  The total R-squared includes the individual constant terms, while the partial R-squared is the percentage of variation 
in the dependent variable explained by all the variables except the individual constant terms. 



 DRAFT 11/30/04 

Summit Blue Consulting 13 

Exhibit 1.2: Average Annual Estimated kWh Savings per Participant (2003) 
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Exhibit 1.3: Impacts Model – 90% Confidence Intervals 
Utility 

Space Heating Fuel 
Lower Bound Upper Bound 

Granite State Electric Company  
Electric  
Non-Electric 

 
2,179 
-4,962 

 
4,792 
7,598 

New Hampshire Electric Co-op 
Electric 
Non-Electric 

 
3,027 
N/A 

 
4,066 
N/A 

Public Service of New Hampshire 
Electric 
Multi-Fuel Use 

 
3,198 
1,247 

 
3,879 
1,779 

Unitil 
Electric 
Non-Electric  

 
3,667 
2,297 

 
4,850 
3,223 
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Exhibit 1.4: 90% Confidence Interval about Annual kWh Savings (Electrically Heated 
Homes) 
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Exhibit 1.5: Total 2003 Program Savings 

Utility 
 

Annual Savings 
(kWh) 

Number of 
Participants 

Total Savings 
(MWh) 

Granite State Electric Company  
Electric  
Non-Electric 
Total Savings 

 
3,486 
1,318 

 
1 
40 
 

 
2.86 

52.96 
55.82 

New Hampshire Electric Co-op 
Electric 
Non-Electric 
Total Savings 

 
3,547 

0 

 
166 
0 
 

 
588.80 

0 
588.80 

Public Service of New Hampshire 
Electric 
Multi-Fuel Use 
Total Savings 

 
3,539 
1,514 

 
553 
675 

 

 
1,955.65 
1,022.56 
2,978.21 

Unitil 
Electric 
Non-Electric 
Total Savings 

 
4,259 
2,760 

 
230 
154 

 

 
981.27 
423.94 

1,405.21 
Grand Total Savings   5,028.03 
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2. ENERGY SAVINGS CALCULATION REVIEW 
While the focus of this evaluation is the calculation of the gross participant savings presented in 
Section 1, we have included program review efforts beyond the typical impact analysis, 
including: 

?  Review of the current savings estimation procedures 
?  Review of the software used in the savings estimation calculations 
?  Review of the program tracking system, and  
?  Comparison of the program savings to similar programs in New England. 

 
For the purpose of performing the impact evaluation it is important to understand the procedures 
used for analyzing the measures and tracking the savings in 2003.  
 

Utility 2003 2004 
PSNH TREAT/OTTER TREAT/OTTER 
Unitil TREAT/OTTER TREAT/OTTER 
NHEC REM-Rate/Encompass TREAT/OTTER 
GSECO TREAT/OTTER modified DOE Home Check 

 
Summit Blue focused the review of the procedures and software that account for most of the 
program savings, i.e. TREAT, REM-Rate and OTTER. 

2.1   Process Review 

Although the software used to analyze the measures varied by utility, the general procedures for 
performing the audit, calculating the savings, reporting the savings and tracking the projects 
were consistent across the utilities. 
 
2.1.1 Flowchart Current Process 

The deployment flowchart below presents the HES program process and how the different 
program actors interact, including the interaction with OTTER, the on-line program tracking 
database. 
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Exhibit 2.1 - HES Program Deployment Flowchart 

Contract Avg. Time
Utility OTTER Coordinator (CC) Customer (days)

50.5 days

23.9 days

1.9 days

2.3 days

involved

Assign Customer 
to CC

Applies to
Program

Downloads Customer & 
billing data to audit tool

Audits then 
models home

Uploads 
model to OTTER

Presents contract to customer

Installs accepted 
measures

Uploads as-built 
model

Submits Invoice

Invoice
Accepted?

Work order 
accepted?

Selects
Measures

Pay Invoice

Notifies CC

Creates Work 
Order

Notifies Utility

Yes

No

Yes

No

No

Yes

 
Flowcharts, such as this one, help to locate areas of inefficiency within the program delivery.  
For example, if a process has feedback steps, i.e. after a decision point, that back up several 
steps, this can create unnecessary work and add time to the process. 
 
The process flow for the HES program appears to be efficient.  There are no major feedback 
loops that encompass several steps.  The use of OTTER to communicate between the program 
staff and the contractors helps to keep the projects on track. 
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2.1.2 Evaluation of Process 

The OTTER database, which is used to track the projects, contains fairly good data on when each 
stage in the process is complete. Some of the dates for GSECO multi-family projects were 
missing and lead dates were often after the survey date.  

We examined the OTTER system and were able to determine that single family retrofits take on 
average over twice as long as multi-family retrofits (Table 2.2). PSNH projects take longer to 
complete than the projects for the other utilities. 

Exhibit 2.2 - Average Length of Process (days) 

Dwelling Type NHEC GSECO UNITIL PSNH Average 
Single family          48.90            65.62          118.70        158.98        133.13  
Multi-family          19.02             26.86          68.47          56.10  
Average          30.16            65.62            51.28          91.43          77.86  

 
In trying to understand why the PSNH projects are taking longer to complete, we examined the 
installed measure mix for each of the utilities.  As a percent of measures installed, PSNH is 
installing more windows than the other utilities and more refrigerators than NHEC and UNITIL. 
Since windows take longer to install than most measures and refrigerators have to be purchased 
then installed by the customer using a rebate voucher, these measures may explain the longer 
project completion times. 
 

Exhibit 2.3 – Measure Mix by Utility 

Measure Category NHEC GSECO UNITIL PSNH 
 HVAC 100% 16% 96% 95% 
 CFL 41% 98% 95% 82% 
 Refrigerators 8% 82% 6% 63% 
 Lighting Fixtures 33% 4% 93% 58% 
 Windows 0% 0% 0% 50% 
 Water Heating 92% 13% 95% 22% 
 Custom (bath fans, door replacements, etc.) 2% 0% 13% 10% 

 
Next we examined the length of the process by stage for both the single family and multi-family 
projects. Some of the stage completion dates were missing in OTTER, as a result the average 
length of the stages may not sum to the total project average. 
 
Based on the available dates, we have broken the HES process into 4 stages based on the fields 
in the OTTER database: 
 

1. Lead – Work Order: WorkLeadDate to DateWorkOrdered 
2. Work Order – Built: DateWorkOrdered to DateBuiltSubmitted 
3. Built – Approved: DateBuiltSubmitted to DateApprovedForInvoice 
4. Approved – Invoiced: DateApprovedForInvoice to InvoicedDate 
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For both single family and multi-family projects, the process takes on average the longest from 
the lead date to the work ordered date. This holds true for all utilities except GSECO where the 
process takes the longest from work ordered date to the built completion date. 
 

Exhibit 2.4 - Average Length of Process by Stage (days) – Single Family 

Stage NHEC GSECO UNITIL PSNH Average 
Lead – Work Order          17.43            49.32            87.97          96.37          86.46  
Work Order - Built          21.59            84.63            28.88          54.24          46.54  
Built - Approved          18.70             2.55             1.47            1.62            3.06  
Approved - Invoiced          (8.83)            5.97             4.04            7.26            5.16  
Lead - Invoiced          48.90            65.62          118.70        158.98        133.13  

 

Exhibit 2.5 - Average Length of Process by Stage (days) – Multi-Family 

Stage NHEC GSECO UNITIL PSNH Average 
Lead – Work Order           9.13             20.08          45.74          37.77  
Work Order - Built           6.56              3.79          20.43          15.79  
Built - Approved           3.45              2.37            1.02            1.46  
Approved - Invoiced          (0.11)             0.63            1.39            1.13  
Lead - Invoiced          19.02             26.86          68.47          56.10  

 

Exhibit 2.6 - Average Length of Process by Stage (days) – All 

Stage NHEC GSECO UNITIL PSNH Average 
Lead – Work Order 12.22 49.32 36.75 58.48  50.54 
Work Order - Built 12.16  84.63 9.95  28.94  23.86 
Built - Approved 9.14  2.55 2.13  1.17 1.91 
Approved - Invoiced (3.36) 5.97 1.53  2.88  2.27 
Lead - Invoiced  30.16  65.62 51.28  91.43  77.86 

 
 
2.1.3 Recommendations 

Our review of the HES process was preliminary.  A more detailed process review can help the 
utilities better understand the process and areas for improvement.  Based on this review, we 
suggest examining the “Lead – Work Order” stage.  It is notable that this stage of the process is 
taking longer than the selected measure installation stage. 
 
More accurate dates and possibly more tracking dates would help to better understand the 
efficiency of the HES delivery process.  As noted, the most important tracking dates are currently 
being tracked by OTTER, however not all contractors are entering this data. Part of the quality 
assurance should be to check that the tracking dates are being entered into OTTER.  

2.2   Engineering Software Review 

As part of this impact evaluation, we also examined the software and data tracking systems that 
were being used by the HES utilities to calculate and track the energy savings. 
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2.2.1 TREAT 

Three of the four utilities included in this study, PSNH, Unitil, and GSECO, had their contract 
coordinators (auditors) use the Targeted Residential Energy Analysis Tool (TREAT) developed 
by Performance Systems Development (PSD) to calculate the savings from weatherization 
measures installed under this program.  TREAT is a software tool for weatherization which 
allows auditors to model building energy consumption and to identify the most cost-effective 
efficiency upgrades in both single family and multifamily buildings. TREAT allows users to 
project savings from single upgrades and packages of upgrades, taking into account interactions 
between measures. In addition to building insulation, windows, and air leakage properties and 
mechanical system efficiencies, the model incorporates gains from solar radiation and lights, 
people and appliances. TREAT normalizes utility bills which allows users to "true up" estimated 
energy use against actual fuel bills. 
 
TREAT's development has been sponsored by the New York State Energy Research and 
Development Authority (NYSERDA) in cooperation with the US Department of Energy (DOE) 
National Renewable Energy Laboratory (NREL). NYSERDA is currently integrating TREAT as 
the required auditing tool for their Home Performance with ENERGY STAR® Programs. 
TREAT has been extensively tested and is pre-approved by DOE for use in the Low-Income 
Weatherization Assistance Program. TREAT has passed the Tier 1 and Tier 2 BESTEST 
requirements and has the capability to provide home energy ratings in accordance with the 
national Home Energy Rating System (HERS) standard. Treat uses TM2 weather to simulate 
hourly energy usage using the SUNREL computer model developed at NREL. Since TREAT is 
currently meeting industry standards for energy use calculations, we did not undertake a review 
of the TREAT energy use calculations. However, as with any simulation software, the accuracy 
of the results are dictated by the accuracy of the inputs. 
 
Although TREAT allows the users to “true up” the estimated energy use against actual fuel bills, 
this step in the savings calculations was not required during the 2003 program year. As a result 
the project specific savings captured in the TREAT analyses and uploaded to OTTER are not as 
accurate as they could be had the modeled energy usage been trued-up against actual usage. The 
calculation procedures were changed for the 2004 program year to require that TREAT models 
be calibrated to actual energy use. 
 
2.2.2 REM-Rate™  

One of the four utilities included in this study, NHEC, used REM-Rate™  to calculate the savings 
from weatherization measures installed under this program in 2003. REM/Rate™  is a residential 
energy analysis, code compliance and rating software developed specifically for the needs of 
HERS providers. The software calculates heating, cooling, hot water, lighting, and appliance 
energy loads, consumption and costs for new and existing single and multi-family homes. The 
software uses local climate data. REM/Rate™  meets the following requirements: 
 
?  Calculates energy loads, consumption and costs as well as sizes mechanical equipment and 

performs automatic CABO Model Energy Code, ASHRAE 90.2 and International Energy 
Conservation Code compliance analysis. 

?  Complies with National Home Energy Rating Standards as promulgated by Residential 
Energy Services Network (RESNET). 
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As with TREAT, REM-Rate is currently meeting industry standards for energy use calculations; 
therefore we did not undertake a review of the energy use calculations embedded in the software. 
However, as with any simulation software, the accuracy of the results are dictated by the 
accuracy of the inputs. 
 
Although REM-Rate allows the users to “true up” the estimated energy use against actual fuel 
bills, this step in the savings calculations was not required during the 2003 program year. As a 
result, the project specific savings captured in the simulation analyses and uploaded to the 
OTTER are not as accurate as they could be with this true-up against actual use. The calculation 
procedures were changed for the 2004 program year to require that the simulation models be 
calibrated to actual energy use. 
 
Exhibit 2.6 and 2.7 show the change in the average unit level savings comparison from the 2003 
program to the 2004 program. Most of this change in savings may be attributable to the 
calibration of the models to the billing histories. There were no GSEC project in the first quarter 
of 2004 and there were no GSEC multi-family projects in 2003. 
 

Exhibit 2.6 – Single Family Savings 2003 vs. 2004 Comparison 

Single Family (kWh Savings per unit)   NHEC PSNH UNITIL GSEC 
Category Measure Name 2003 2004Q1 2003 2004Q1 2003 2004Q1 2003 

Air sealing 919.6 977.1 1,827.4 1,279.4 1,944.2 1,696.1 1,006.5 
Apply attic insulation 276.4 61.0 780.9 331.0 593.3 1,164.2 3,511.5 
Apply basement insulation 144.6  1,084.4 1,999.0 594.2    

Heating and 
Cooling 
   

Apply wall insulation 112.8 40.0 1,115.7 977.6 916.0 29.0   
  Duct sealing 159.0    -46.0      
  Install efficient windows    546.0 211.5 23.1    

  
Install electronic thermostat 
and set-back 653.0 404.1 1,830.2 757.1 1,090.9 1,029.6 1,841.2 

  Install storm windows    26.0       
  Perform heat pump upgrade    995.0       
Hot Water Apply pipe insulation 3.0 3.0 4.6 379.0 18.8 14.3   
  Apply tank wrap 143.1 80.0 66.0 130.7 57.5 93.0   
  Hot water temperature setback 495.5 495.5 384.8 503.0 151.5    
  Install flow control devices 215.1 186.1 540.4 367.5 249.6 519.6 1,172.0 
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Single Family Energy Savings by Measure
Upper and Lower bounds of annual kWh savings

0 500 1,000 1,500 2,000 2,500 3,000 3,500 4,000

Tank Wrap

Pipe Insulation

Hot Water Temp. Setback

Low Flow Aerators

Storm Windows

Duct Sealing

New Windows

Heat Pump Upgrade

Wall Insulation

Programmable Thermostat

Air Sealing

Basement Insulation

Attic Insulation

H
ot

 W
at

er
H

ea
tin

g 
an

d 
C

oo
lin

g

 
 

Exhibit 2.7 – Multi-Family Savings 2003 vs. 2004 Comparison 

Multi-Family (kWh Savings per unit)   NHEC  PSNH  UNITIL 
Category Measure Name 2003 2004Q1 2003 2004Q1 2003 2004Q1 

Air sealing 785.7 757.3 409.5 458.5 2,783.3 2,441.8 
Apply attic insulation 479.9  454.1 104.0 554.0 427.7 
Apply basement insulation    704.0  216.0   
Apply wall insulation    1,499.2  148.7   
Install efficient windows    121.1 285.5     

Heating and 
Cooling 
   
  
  Install electronic thermostat 

and set-back 586.4 435.5 548.7 584.9 666.2 776.0 
  Install storm windows    127.0      
  Perform heat pump upgrade       6,190.1 6,418.0 
Hot Water Apply pipe insulation -1.8   5.4 12.0 11.0 11.0 
  Apply tank wrap 240.2  105.6  38.7 108.0 

  
Hot water temperature 
setback    681.0 50.8 433.9   

  Install flow control devices 253.2 286.3 568.9 483.6 230.2 447.8 
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Multi Family Energy Savings by Measure
Upper and Lower bounds of annual kWh savings
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Note 1:  HP Upgrade reduced from 6190-6418 to 3190-3418 so as not to skew chart (kept same scale as SF).

 
 
2.2.3 OTTER 

The Online Tracking Tools for Energy Retrofits (OTTER) provides comprehensive project 
management services for energy efficiency programs using the TREAT building retrofit 
simulation tool. OTTER is used to track work scopes and savings, report demographics and 
support quality assurance inspections for the HES program. OTTER allows program managers 
and rating providers to supervise contractors and raters online while protecting the 
confidentiality of the contractor-customer relationship. Program managers are able to allow users 
to see only the data they are given permission to see and to change only the data they are given 
permission to change. OTTER helps automate the process of rating reporting and quality 
assurance. 
 
Initially, data for this impact evaluation was pulled directly from the OTTER web interface. 
Upon comparing the OTTER data with a similar query done by PSNH, it was discovered that the 
datasets did not match. The reason for this discrepancy is that the program staff has discovered 
that the OTTER reports are unreliable, because it will truncate the data set, i.e. not include all the 
records for the query. As a result, the PSNH staff uses MS Access to query the back-end OTTER 
database, which resides at the PSNH facility, without using the web interface. This query method 
is complex and requires a good database background. Therefore all requests for program data 
and reports must go through PSNH, defeating the idea of the central program database that all 
utilities can access. 
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Additionally the OTTER tracking system does not capture the primary and secondary fuel types 
from the simulation software. Currently there is no way to differential homes that are 100% 
electrically heated from homes that are 30% electric and 70% gas.   
 
2.2.4 Recommendations 

Both the TREAT and REM-Rate software packages will provide good estimates of weather-
dependent measure savings. Calibration of the models to actual billing history will greatly 
improve the accuracy of the savings and has already been incorporated into the 2004 program 
procedures. 

It is strongly recommended that the program teams find a solution to the OTTER reporting 
problems. Reliable data is key to tracking a program, evaluating a program and improving a 
program. If the program staff doesn’t believe the data in the reports, then they are not getting the 
information that they need to manage the program. It is also recommended that primary and 
secondary fuel types be added to the OTTER tracking system.  

2.3   Comparison of Savings 

Another important review of the HES tracking system is a comparison of the estimated savings 
from the engineering software to the savings reported by other similar programs in New 
England. There are several retrofit programs in the region, but few offer the full range of services 
as those provided by HES. Two organizations, Efficiency Vermont and NYSERDA, have begun 
offering many of the same services. Efficiency Vermont’s “Home Performance” service began in 
early 2004. NYSERDA’s Home Performance with ENERGY STAR® started in late 1999. Both 
of these programs only serve the single family market. Exhibit 2.8 compares the HES single 
family measure savings to the savings estimates from these programs. 
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Exhibit 2.8 – Average kWh Savings/Unit Single Family8 

  HES Utilities  

Measure Name NHEC PSNH UNITIL GSECO 
Efficiency 
Vermont9 

Install appliance timers   109.9   115.0 n/a 
Refrigerator voucher 559.0 1,303.1 1,194.8 1,331.7 800-2500 
Air sealing (per house) 919.6 1,827.4 1,944.2 1,006.5 2,296.0 
Apply attic insulation  (per house) 276.4 780.9 593.3 3,511.5 1,822.0 
Apply basement insulation  (per house) 144.6 1,084.4 594.2   incl above 
Apply wall insulation  (per house) 112.8 1,115.7 916.0   n/a 
Duct sealing  (per house) 159.0       n/a 
Install efficient windows   546.0 23.1   n/a 
Install electronic thermostat and set-back 653.0 1,830.2 1,090.9 1,841.2 n/a 
Install storm windows   26.0     n/a 
Perform heat pump upgrade   995.0     n/a 
Apply pipe insulation 3.0 4.6 18.8   33.0 
Apply tank wrap 143.1 66.0 57.5   315.0 
Hot water temperature setback 495.5 384.8 151.5   146.0 
Install flow control devices 215.1 540.4 249.6 1,172.0 330.0 
Install CFL bulbs 44.4 78.3 115.8 90.6 63.4 
Install CFL fixtures 90.9 99.8 162.6   65.5 
Install fluorescent torchiere   264.2 233.9 316.3 261.1 

 

Efficiency Vermont uses a spreadsheet model based on simulation modeling to calculate the 
weatherization measure savings. The NYSERDA program was using CSG’s HomeCheck 
program to calculate the weatherization measure savings, but are currently transitioning to using 
TREAT to calculate these savings. 

Measure level savings data is not readily available from NYSERDA. After multiple requests 
from various sub-contractors and evaluators, Summit Blue has only been able to obtain average 
home savings estimates, i.e. total program-level measure savings divided by total homes in 
program. Measure-level data is not currently available from NYSERDA’s program 
implementers, CSG. Therefore the NYSERDA data was not added to this comparison. 

Based on this comparison, we find that overall the savings estimates for the NH utilities are 
reasonable given that the simulation models were not calibrated. Calibrating the models to actual 
billing data will help improve the savings estimates. 

                                                

8 The savings numbers presented in this table are for the average single family home participating in the programs. All programs 
target electrically heated homes. The percent of homes with secondary fossil fuel heating systems that may affect the 
programs savings estimates. 

9 Efficiency Vermont 2003 Program Tracking Database. 
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3. ON-SITE INVESTIGATIONS 
We conducted 24 single-family and 13 multi-family on-site investigations of participants in the 
HES program to gain insights into actual program performance, both relative to existing program 
design and to the potential for further program benefits. Sample site investigations provide 
critical insights into the extent of other opportunities, installation quality, accuracy of data 
collection, and likelihood of persistence. Other opportunities are potential measures or 
installations that that were not complete at the site, either as a result of contractor oversight, 
customer refusal of the measure, or the project had reached the financial cap and the customer 
didn’t want to pay the extra amount. Of the sites selected for the on-site investigations 8 sites had 
rebates greater than $2,000, indicating that project was close to the cap.  
 
Post- project on-site investigations can not accurately differentiate the cause of other 
opportunities, only direct observation can determine the source of the other opportunity. The on-
site investigations are used to support this evaluation and were not designed to be statistically 
precise.  
 
To maximize the potential for gaining useful insights from these site investigations the following 
procedures were followed: 
 
?  Consumption histories of the sites scheduled for a visit were analyzed to provide pre-visit 

estimates of base load and seasonal energy consumption.  The visits focused on 
understanding the particular usage pattern and magnitude of the site usage and assessing 
the potential for cost-effective savings, particularly in regard to other opportunities. 

 
?  The participants in these investigations received a $50 incentive for allowing the on-site 

investigation. This incentive helped to optimize the scheduling process and to minimize 
site selection biases (e.g., to prevent visiting only participants who are not employed 
during the day). 
 

?  These inspections did not include a blower door test.  Inspections of insulation and air 
sealing and subsequent recommendations were based on observations and not based a 
specific blower door test.  Any deficiencies observed in insulation or air sealing may have 
been planned to provide required air exchanges, were not cost effective, were rejected by 
Customer, or precluded by Health and Safety issues. 

3.1   Data Preparation and Sample Selection 

The OTTER tracking database was queried by the program staff to provide the population of 
projects completed in 2003. This query included project-level data, i.e. customer contact 
information, project costs and project savings. A separate measure-level query, also provided by 
program staff from OTTER was queried. 

Although the onsite investigations were not meant to be statistically significant, the samples were 
chosen to be geographically representative of the population. The sample was selected from the 
towns where the HES work was concentrated. 



 DRAFT 11/30/04 

Summit Blue Consulting 26 

Exhibit 3.1 – Geographic Distribution 

 % of % of  % of 

City 
Total 
Participants 

Participants 
Upper 48% 

On-site 
Sample 

Londonderry 9.47% 20.0% 20.0% 
Concord 8.08% 17.1% 14.3% 
Hampton 5.77% 12.2% 8.6% 
Keene 5.08% 10.7% 11.4% 
NASHUA 3.93% 8.3% 14.3% 
Manchester 3.70% 7.8% 5.7% 
Derry 3.70% 7.8% 2.9% 
Pelham 2.77% 5.9% 8.6% 
New London 2.31% 4.9% 2.9% 
Amherst 1.15% 2.4% 5.7% 
BEDFORD 1.15% 2.4% 2.9% 
Acworth 0.23% 0.5% 2.9% 
Other10 52.66%     
Total 100.00% 100.00% 100.00% 

 

Concord
8%

Hampton
6%
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Nashua
4%
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4%

Derry
4%

Other 
53%
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Exhibit 3.2 – Distribution by Utility 

Utility % Population % Sample 
PSNH 64.5% 65.7% 
UNITIL 22.4% 22.9% 
NHEC11 10.6% n/a 
GSECO 2.5% 11.4% 
Total 100.0% 100.0% 

 
                                                

10 The remaining 52% of the participants were spread out in 102 towns with no single town counting for more than 1.62% of the 
participants. 

 
11 NHEC customer contact information was not available at the time we were scheduling visits. 
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3.2   Single Family Findings 

Exhibit 3.3 summarizes the results of the 24 single family site investigations. Appendix A 
contains complete reports for each of the sites visited. 

Exhibit 3.3 - Other Opportunity Summary 

Measure Recommend Installed Verified Other % Other 
Install electronic thermostat  16 17 17 9 38% 
Air sealing 15 14 15 8 33% 
Apply attic insulation 13 12 12 6 25% 
Apply pipe insulation 3 3 3 5 21% 
Apply tank wrap 6 4 4 5 21% 
Refrigerator voucher 5 3 3 4 17% 
Install CFL fixtures 9 8 8 3 13% 
Apply basement insulation 2 2 2 2 8% 
Apply wall insulation 4 5 6 2 8% 
Install flow control devices 7 7 7 2 8% 
Install CFL bulbs (bulbs) 122 80 79 10 8% 
Hot water temperature setback 1 1 1 1 4% 
Install fluorescent torchiere 1 1 1 1 4% 
Appliance Timers 8 7 6 1 4% 
Custom rebate 0 0 0 0 0% 
Duct sealing 0 0 0 0 0% 
Install efficient windows 5 1 1 0 0% 
Perform heat pump upgrade 0 0 0 0 0% 
Brush Refrigerator Coils 2 2 2 0 0% 

Recommended = recommendations made in the customer audit 
Installed = OTTER documents this as being installed 
Verified = Summit Blue’s onsite inspection verified that these were in fact installed 
Other = Summit Blue’s inspectors found that additional measures could have been installed based on their 
observations.    
 
On-site Inspectors 
The on-site inspections were conducted by Jeremy King and Scott Campbell. Jeremy King has 
over 20 years of experience in the weatherization field. He has worked for several weatherization 
agencies and is now a project manager with Vermont Gas Systems.  Scott Campbell has over 16 
years of experience conducting on-site audits of residential buildings. He was Director of the 
Champlain Valley Weatherization Service from 1991-2002.  
 
Install electronic thermostat and set-back 
The installation of the programmable electronic thermostats was identified as an other 
opportunity at 35% of the sites. The measure was installed, but was not programmed correctly at 
6 of the 17 sites investigated with this measure. As part of the program, the operation of the 
thermostats are explained by the Contractor and then programmed by the Customer. The 
incorrectly programmed thermostats may be a result of poor Customer education, too complex 
thermostat programming, or operator error by the Customer. 
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Air sealing and Insulation 
Overall the quality of the air sealing and insulation measures was good.  The auditors found 
additional opportunities for air sealing at 33% of the sites visited and for insulation at 25% of the 
sites visited.  These may not have been done because it was not cost effective to do so, or these 
measures were rejected by Customer in favor of other measures, or may have been precluded by 
Health and Safety Issues. For example if the customer did not choose to put in a bathroom fan 
(or did not have one) then some air leakage may have been left to allow for adequate ventilation. 
 
Install CFL bulbs 
It was difficult to quantify the other opportunities for the installation of CFL bulbs.  According to 
the records, a total of 122 CFLs were recommended at these sites, but only 79 bulbs, or 65%, 
were verified installed by the auditors.  Bulbs were either not installed by the contractor doing 
the audit or were removed by the occupant, it was often difficult to determine which had 
occurred. The program requires that lights be on for a minimum of 3 hours to qualify for 
replacement and the program will pay for up to 6 CFLs to be installed per home. According to 
the database, none of the sites in this sample were recommending the maximum of 6 CFLs.  The 
auditors did note that at 10 sites there may have been other opportunities for CFLs.  

3.3   Multi-Family Findings 

Due to high occupancy turn-over at the multi-family buildings and the tracking of units by last 
name, it was not possible to determine the recommended measures for the multi-family units 
inspected.  Therefore findings for each of the three multi-family complexes visited are presented 
separately. The auditors looked for any opportunity to reduce the customer’s energy costs, which 
included fuel-switching and other opportunities outside the scope of this program. We have 
indicated which recommendations are outside the scope of this program. Detail write-ups for 
each multi-family site, including pictures, can be found in Appendix A. 

Royal Crest Apartments (PSNH) 

This is a “gated community” of 902 rental apartments in 76 residential buildings.  The complex 
is 30 years old, and was originally all-electric.  The HES Program retrofitted 500 of the units that 
still had some remaining electric heat.  The auditor examined 5 of the retrofitted units. 
 
Whole-building measures 
Attic Insulation: Coverage appeared complete and uniform.  
 
Windows: All windows on treated buildings were replaced —  over 2,000 in all.  Old windows 
were aluminum; new windows were vinyl.  
 
Ventilation: Bath fans and range hoods were apparently vented into attic.  Via the HES Program, 
these were ganged into a common duct in the attic of each building, with a booster fan on a 
timer. Installation was very good. 
 
Individual Unit Measures 
Air Sealing: Much spray foam in evidence. Installers appeared to attack every hole with care and 
zeal. Under sinks, around bath fans, at heating pipe penetrations, even recessed lights. 
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Installed digital setback t-stats: One was installed in each unit. It controls the zone valve on the 
loop for the hot water baseboard.  
 
Brush refrigerator coils: The refrigerators examined by the auditor were all clean. 
 
CFLs & Fluorescent Fixtures: Bath and kitchen fixtures replaced. Many more applications for 
CFLs, some of which should meet the program’s minimum operating time requirement. 
 
Other Opportunities at Royal Crest  
Many of these other opportunities may have been presented to and rejected by the 
owner/customer. 
 
Insulation: The ganged ventilation duct should have been insulated to minimize condensation in 
cold weather.   
 
Air Sealing: The attic hatch inspected was a piece of 3/4" plywood: not insulated, weather-
stripped, or properly dammed.  Durable, insulated, easily sealed access is important in this type 
of building. 
 
Common-area lighting:  Observed all common-area lighting is incandescent. Maintenance 
supervisor indicated that the program did not address these lights. 
  
Sliding Glass Door Replacement: Existing aluminum doors are reportedly very leaky.  Auditor 
was told that replacing these doors was cut from the original project due to cost. 
  
Slab perimeter insulation:  Very possibly not cost-effective on this job, with varying grade, 
cosmetic issues, natural gas fuel, and generally higher quality construction (perhaps original 
specs called for insulation on the inside of the stem wall). This measure may not have been cost-
effective, as determined by the program, and therefore not a missed opportunity. 
  
Refrigerators: With 900 units, many refrigerators are more than 12 years old.  There should be 
opportunities to replace some of these units.  
 
General comments on project: 
All indications are that this facility is an extremely well run operation. There seems to be a 
general interested in ways to make real improvements. According to the head of building 
operations, the program work has made a tremendous difference. They used to have severe 
problems, but last winter, after participating in the program, there were no problems in the 
buildings that participated in the HES program. Royal Crest is budgeting to continue the work on 
the rest of the buildings with PSNH’s help if possible, without if necessary. 
 
The Pines and Pineland Village (UNITIL) 

Both these properties were constructed in 1986.  They are 3-story, slab-on-grade, brick veneer 
with some vinyl clapboard.  Each unit has at least one sliding glass door opening onto a patio or 
balcony; they are aluminum-frame with no thermal break and minimal weather-stripping.  
Original windows are same construction. 
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Whole-building measures 
Attic insulation: original appeared to be 4-6" cello; program added 6-8"; good coverage.  

Attic Hatches: 12" high insulation dam made of OSB (probably original).  Program added to 
height of dam with a manufactured product called “Energy Guardian:” made of expanded 
polystyrene (EPS- “white styrofoam”), additional height was achieved with approx 5" high x 3" 
thick pieces cut to length of opening, sealed in place with spray foam.  On top of this was a panel 
about 8" thick made to seal top of entire opening, with edges cut away to fit snugly to foam walls 
of dam.   

Unfortunately, this hatch system is not functioning well: 
 – no gasket or weather-stripping 
 – very fragile, easy to break on entry or exit from attic 
 – spray foam is not a good adhesive, doesn’t provide much structural integrity 

– all buildings have lower “trim” hatch panels at ceiling level.  In one building, these  
hatch panels have two layers of 5/8" sheetrock attached (probably original, probably 
required to meet fire code).  These trim panels are so thick that it is impossible to install 
them with the Energy Guardian foam panel in place above.  As a result, the foam panels 
are ajar, or missing completely.   

 
Air sealing: not much in evidence.  Perhaps bypass sealing was undertaken in attic.  Perhaps the 
attic hatch was considered an air sealing measure, not unreasonably.  The property manager 
understood all the windows and sliding glass doors were sealed somehow.  The auditor saw no 
signs of this sealing; these aluminum windows and sliding glass doors would be very difficult to 
retrofit with workable weather-stripping.  The property manager also mentioned foam gaskets 
installed in electric outlets and switches or given to tenants, but this was not verified. 

Individual Unit Measures 
Typical measure P13 P219 P18 PV63 PV31 PV45 
Flow control: 3 units: Kit & bath 
sink aerators, showerhead 

3 in 
place 

Showerhd 
only 

Showerhd 
only 

All Bath lo-flo 
gone, others ok 

All 

Set back T-stats All All All All All All 
CFL bulbs- 6units None None 4 in place 5 vanity 

bulbs, 1 
broken 

1 in place Unknown 

CFL fixtures 2 units 2 in 
place 

2 2 2 2 2 

AC covers – 1 unit (probably 
considered air sealing measure) 

None None None In 
place! 

None None 

 
Flow control:  Several tenants evidently didn’t like the devices on the bath sink and kitchen sink.  
Property manager reported many tenants removed them.   

Set-back T-stats: These seemed more accepted, although they are a little complicated to program.  
A maintenance person said he didn’t think many people used the set back feature.    

CFL bulbs: Some tenants didn’t like and didn’t use.  The vanity lights proved particularly 
unreliable, according to property manager. 
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CFL fixtures: Much more popular.  One tenant thinks they are much brighter that the old 
fixtures.   

AC covers: appears to be a short-term measure.  Many are already missing. 

Description of Air Sealing and Insulation Installation 
These buildings are fairly simple boxes.  The top (attic) was addressed by the program.  The 
sides (walls) are probably ok, and even if not perfect, probably would not be cost-effective to 
address.  The bottom (foundation) is the only possible area that could have been addressed.  
Slab-edge insulation was not evident; however, the auditor did not have access to construction 
drawings to determine whether any may have been installed inside the finished surface of 
concrete foundation.  This surface was typically exposed 12-18" above grade; if it wasn’t 
insulated during construction in 1986, it would be an important gap in the thermal barrier.  
 
Tenants noted severe winter condensation on the sliding glass doors and the windows prior to 
this weatherization work.  As to air sealing, the windows and sliding glass doors appear to be a 
problem, according tenant reports.  However, there is no obvious cost-effective solution.  Tight-
fitting interior storm panels might be very effective, but pose problems of durability.   
 
The efforts made with attic hatches were problematic, as noted above.  Weather-stripping 
stairhall-to-apartment hall doors may have been ill-advised, if the apartment/stairhall walls were 
not insulated and sealed.   
 
The flip-side of air sealing is ventilation. In all-electric buildings such as this, making electrical 
efficiency improvements requires addressing attendant health-and-safety issues, specifically 
indoor air quality.  The blower door testing should have determined whether there is sufficient 
ventilation for the occupancy.   

Other Opportunities 
Refrigerators: According to the property manager the program tested some refrigerators, but only 
those in units occupied by those on fuel assistance.  With the original units approaching 20 years 
old, other units could have probably also been replaced.  Brushing refrigerator coils was not 
included as one of the standard measures. 
 
Lighting fixtures: No mention by the HES implementation crew was made of common-area 
lighting.  Most of what was observed was fluorescent or compact fluorescent. 
   
Electric Dryers: Although not part of the HES program there may be an opportunity to replace 
the electric clothes dryers.  The laundry room is located next to the DHW boiler room —  gas 
pipes are only ten feet away. The property owner may want to consider this measure based upon 
the energy costs savings.  Note: fuel switching is not part of the HES program. 
 
Lee Street Apartments (PSNH) 

These two 6-unit apartment blocks were built at the same time about 33 years ago.  Maintenance 
appears to be sporadic, the manager somewhat less than savvy about building performance and 
efficiency issues. 
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Lower floor units are half below grade, utilizing all available space in the poured concrete 
foundation.  There is a shelf in the lower apartments that indicates a framed (and insulated) wall 
is constructed inside the foundation.  The otherwise simple rectangular box design of these 
buildings is varied by a small overhang, third floor overhanging second, perhaps to suggest a 
raised-ranch motif.  Three units are stacked on each side, separated by back-to-back front and 
rear stairs.  There is a utility room on the lower level with a Laundry (one washer and an electric 
dryer, vented with flex aluminum hose) and three EDHW heaters piped in series (evidently not 
paid for by tenants). 
 
Whole-Building Measures 
Measure 47 Meadow 16 Lee 
Attic insulation cello installed over existing FG (but 

not very consistent layer) 
cello installed over sprayed urethane 
Foam 

Install efficient windows all new vinyl windows; installation 
appears good 

good all new vinyl windows; 
installation appears good 

Air sealing Attic hatch: new EPS cover. 
Weather-strip exterior doors. 

No attic hatch cover. Weather-strip 
exterior doors. 

DHW tank wrap very nice neat job. Only problem is 
that wrap covers controls 

neat job; but wrap covers controls. 1 
unit apparently replaced, not 
wrapped. 

Pipe Insulation very nice neat job. very nice neat job. 
 
Additional Notes on Measures: 
Attic Insulation: Manager had complaints about the installation. In Building “16,” program 
contractor “plugged the vents”, meaning that airflow from the eaves was restricted. This resulted 
in a moisture problem. Manager had his contractor pull it out and it’s fine now. In Building 
“47”the program contractor “left all the insulation in pile in the middle,” and manager had his 
own contractor spread it out.  
 
In “16,” the original insulation appears to be sprayed polyurethane foam (don’t know whether 
FG was first, then removed to facilitate foam).  There was evidence that it was sprayed over 
rafter plate and perhaps up to underside of roof sheathing (there were bits stuck to sides of truss 
chords).  No weather-strip or insulation on the access stairs. 
 
In “47,” the original insulation was FG batts. Only problem noted was that it was “hilly”, as was 
cello on top.  Don’t know whether it became that way after program work was done, or program 
work left it that way.  Here, a pre-fab EPS hatch cover was installed, although not very well. 
 
Individual Unit Measures 
Measure 47, #2 47, #4 16, #2 16, #4 
Install CFL fixtures 2, Kit & Dining 1 1 (T8 over sink by 

program?) 
2 (also T8 over 
sink) 

CFL bulbs  2 installed, not sure 
about others 

have 6; 2 installed  none in evidence 
(new tenants) 

none in evidence 

Digital T-stats 4 4 4 4 
Lo-flow devices   
 

3 (K, B, shower) 1 (K removed to 
use drain for 
portable DW; 
showerhd broke) 

2 (B, shower) 2 (K, B) 
 

Air sealing  
 

weather-strip 2 entry 
Doors 

w/s 2 entry doors w/s 2 entry doors w/s 2 entry doors 
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Other Opportunities 
Air sealing: (as noted above) Effective insulated and weather-stripped attic hatches. Attention to 
lower level units for infiltration sites.  Do not know whether air bypass sealing in attic was 
addressed prior to insulating. 
 
Common Area Lighting: No mention by the HES implementation crew was made of common-
area lighting.  Install CFL fixtures in common areas. 
   
Electric Dryers: Although not part of the HES program there may be an opportunity to replace 
the electric clothes dryers.  The laundry room is located next to the DHW boiler room —  gas 
pipes are only ten feet away. The property owner may want to consider this measure based upon 
the energy costs savings.  Note: fuel switching is not part of the HES program. 
 
DHW: Although not part of the HES program there may be an opportunity to switch electric 
water heaters for gas units, either on-demand or small boiler or stand-alone tank(s). The property 
owner may want to consider this measure based upon the energy costs savings.  Note: fuel 
switching is not part of the HES program. 
 
Refrigerators: With the original units approaching > 30 years old, some units could have 
probably been replaced.  
 

3.4   Findings from On-site Inspections 

The on-site investigations found that the contractors for the most part are doing a good job 
recommending and installing measures that are appropriate for the situation. Unprompted by the 
auditors, several of the Customers expressed satisfaction with the program and their level of 
savings. The auditors did not find that Contractors had completely missed opportunities for HES 
program measures. The quality of the air sealing and insulation installation was for the most part 
thorough and professional.  

The on-site investigations did note some areas on the program delivery that may be improved.  
The following issues were observed at multiple sites: 

1) Although the auditors/contractors may have reviewed how to program the thermostats 
with the customers, the facility manager or customer should be shown exactly how to do 
it as well. And each thermostat should be programmed according to the occupant’s 
schedule.  Perhaps a schedule should be completed by the tenant prior to installation.  A 
simple instruction sheet should be left behind to explain to the customer how to change 
for daylight savings time and/or changes in sleep/wake schedule. 

2) Possible other air sealing and insulation opportunities were noted; however, the cause of 
these other opportunities was not readily identified.  Infiltration areas may have been left 
to allow for proper ventilation levels as determined by the final blower door test. The 
HES program requires that contractors are HERS certified and undergo annual training. 
This advanced certification and annual training will help to mitigate possible missed air 
sealing and insulation opportunities.  

3) Although not specifically addressed by HES program, the auditors noted possible 
additional opportunities for energy savings in common area lighting in multi-family 
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buildings. It may be possible to include common area lighting retrofits in multi-family 
buildings: 

a) as part of the HES program, or  
b) establish a procedure for passing the lead off to the appropriate commercial 

program, similar to PSNH’s procedure for handling common area lighting. 
4) The program has done a good job replacing incandescent bulbs with CFLs, however there 

may be an issue regarding the persistence of savings. On several occasions, the auditors 
noted that the CFLs were at the site, but not installed. This may be a result of Customer 
dissatisfaction with the CFLs, the customer waiting for an incandescent to burn out, or 
the Contractor not installing the CFLs. The Contractors may need to be reminded that 
they need to determine the high-use lighting locations and install the CFLs in these 
locations. 
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