Temple’s

Municipal Energy Conservation

Retrofit


Presenter
Presentation Notes
In 2009 Temple was awarded a grant for $332,000 from the Greenhouse Gas Emissions Reduction Fund of the NH RGGI program to conduct a comprehensive energy efficiency retrofit for three of our municipal buildings—the Municipal Building, Fire Department, and Mansfield Library..  


How It Began

 In 2008 - A Municipal Energy Inventory identified three
of Temple’s buildings with serious energy leakage
problems.

 Professional Energy Audits pinpointed the sources of
leakage and recommended solutions.



Presenter
Presentation Notes
In the spring of 2008 the Energy Committee conducted a detailed Municipal Energy Inventory which pinpointed three problematic buildings from an energy usage standpoint.  At the same time, it became clear that the Municipal Building needed a new roof.  It was brought to the attention of the Energy Committee that an assessment should be made regarding what the most energy efficient type of roof would be.  From roofing estimates, it became clear that insulating under the roof from the inside (2nd floor rafters) would be prohibitively expensive, excessively disruptive to the staff and 2nd floor offices.  So the Energy Committee explored other options and various funding sources. They learned that, for both the roof and the work to mitigate the energy leakage in the three buildings, the town would need to hire a professional energy auditor to determine more precisely where the heat losses and air infiltration were originating from and make professional recommendations to solve the problems---critical information needed prior to applying for a loan or grant. The Jordan Institute recommended Margaret Dillon of S.E.E.D.S. to audit our buildings.  The Board of Selectmen voted to obtain the audits.  Ms. Dillon conducted two Building Performance Assessments, one for the Municipal Building/FD and the other for the library.  At the same time, her advice was sought regarding the greatly needed roof replacemsnt. She strongly recommended obtaining an R40 Cool vent roof that has insulation built into it.  It would end up costing less and would be significantly more energy efficient than any other roof and insulating technique..


Municipal Inventory Data

Data collected:
e Buildings — age, hrs of operation, sq. footage, number of
employees and computers/machines being used

e Vehicle fleet — Highway Dept, FD, Police - travel mileage &
machine usage

e Municipal employee travel (to work & on municipal business)
e Street lights and waste

For: Electricity use, heating fuel use, fuel use for vehicles &
mechanical equipment, and tons of waste

Costs for the energy sources, where available




Inventory Data Analysis and Report

The data was analyzed using the Clean Air-Climate
Protection software from ICLEI and the EPA Portfolio
Manager Benchmarking software.

The results and analysis were compiled in a Municipal
Inventory Report presented to the Select Board.



Snapshot of Increasing Energy Use and Costs
for Municipal Buildings Compared with Vehicle Fleet
from 2005-2008
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Behavioral recommendations were made to reduce vehicle fuel usage



Costs for Energy Use by Building

The most expensive energy users were the Municipal/Fire Department
(52%) and the Library (25%).
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Excerpts from
Inventory Report and Recommendations

Review existing Master Plan, Zoning Ordinances, and other
town policies for inconsistencies with the goal to reduce
energy usage

Focus on the Library and Municipal Building/ED for increased
energy conservation through weatherization, insulation and
recommendations from Energy Audit on Municipal Building/FD
& Library.

Find alternative energy sources to reduce escalating fossil fuel
prices and emissions.




BUILDING STRATEGIES FOR AN AFFORDABLE FUTURE

S E E D S

Margaret B. Dillon - Jafirey NH «603.532.89/9 . mdillon@wildblue.net

Temple Town Offices and Fire Station
Energy Performance Assessment -

Energy Audit



The Energy Audit for the
Municipal Building & FD
Involved separate blower
door tests for 3 different
sections of the complex



Presenter
Presentation Notes
Energy Auditor, Margaret Dillon, setting up the blower door equipment to begin testing for air tightness in the Municipal Building.


Thermography Pinpoints Energy Leaks

The Energy Audit Reports for the three buildings
(200+pages, including the thermographic photographs) were
presented to the Selectboard in a live PowerPoint presentation.



Blower Door Test Results for Municipal Building &
FD Complex

“Areas of air leakage are distributed
throughout the buildings, the most significant from the

celling planes, attic storage area, & garage bay doors.”

“Air Infiltration could account for between 400 and 600
gallons” (of the 2,185 gallons of oil) “used annually for
space heating.”



Excerpts from Municipal Building/FD Audit Report

Recommended improvements to the envelope

would “reduce oil consumption and carbon emissions between 50-60%
and improve comfort in both summer and winter.”

Increasing wall insulation to R23, R4 windows & insulated doors would
“reduce enerqy consumption an additional 50%"”

Removing the inefficient oil burner and installing a “high efficiency sealed
combustion, condensing propane boiler” would further reduce carbon
emissions & energy consumption.




How to Finance the Upgrades?

In 2009, Temple was awarded a RGGI grant for $332,000!

To conduct a comprehensive energy efficiency retrofit for the
Municipal Building, FD and Library, as a model of the “road map” for
municipal energy efficiency improvements.

To expand the Energy Committee’s educational outreach & Free Home
Weatherization Program for low-income residents, plus:

1. Work with Planning Board on eco-friendly zoning ordinances. Write and
work with PB to adopt an Energy Chapter into Temple’s Master Plan

2. Coordinate a residential energy reduction program, “Carbon Challenge
Competition” to help residents reduce their energy costs & emissions.

3. Create a School Recycling & Environmental Program

4. Create an environment & energy educational website — www.teec.info



Presenter
Presentation Notes
Once the town had accomplished the necessary preparations for a grant or loan application, the economy had deteriorated to where it became clear that obtaining a loan was no longer a viable option for our taxpayers. Temple would need a grant.  But grants were no where to be found.  Six months later, the PUC of NH began to offer Regional Greenhouse Gas Initiative (RGGI) grant opportunities for municipalities to conduct energy efficiency retrofitting projects.  The Temple Energy Committee received approval from the Board of Selectmen to apply for such a grant.  Six months after the application was filed with the PUC, Temple was fortunate to be awarded the grant to conduct a comprehensive energy efficiency retrofit for the buildings and to create an expanded educational and weatherization program for our town!

http://www.teec.info/

Training construction crew leaders
in new skills for energy efficiency
retrofitting prior to the start of work:

* building science concepts

e aggressive air sealing

» fog testing for air leaks

* techniques for installing
new types of insulation

By the end of the retrofit, another
NH construction co. was practiced
in energy efficiency retrofitting and
building upgrades.
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Presentation Notes
Tom Hartman, from Coldham & Hartman Architects, was selected to be the project’s architect, leader and overseer.  He held several preliminary meetings before the work began specifically to train the construction crew leaders on new deep energy efficiency retrofitting techniques and the need for absolute adherence to executing them properly.  He particularly stressed the critical importance of aggressive, thorough air sealing, which would be tested constantly throughout the project with fog testing and multiple blower door tests..


Starting the retrofit!




Sub grade work with help from our Highway Department
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Presentation Notes
Temple’s Road Agent and his crew at the Highway Department were instrumental in many ways during the process  They dug where it was needed around the foundation of the Municipal Building to access the foundation adequately to air seal cracks and install Roxul drain board insulation. They also prepared the ground for the installation of the large propane tank for the new energy efficient heating system, and provided drainage work and excavation up at the library to help mitigate the moisture issues in the crawl spaces..




Presenter
Presentation Notes
Crew member from Coldham&Hartman Architects, doing one of the many testing and air sealing procedures conducted during the retrofit.  Here he was using a tool called the Todol foam gun to  air seal cracks along the foundation of the Municipal Building prior to the installation of the sub grade insulation.  Next to him on the ground is a type of fog machine used to find air leaks.


Sub grade insulation
was installed
surrounding
the Municipal

Building
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Roxul drain board was installed as insulation surrounding the foundation of the Municipal Building.
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Presenter
Presentation Notes
The exterior insulation company is installing the two layers of 2 ” solid foam insulation which was wrapped completely around the Fire Department and Municipal Building and secured with taping and special screws that will make it last without any air infiltration almost indefinitely. .


4” of insulation added to all sides of complex
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Presentation Notes
The Site Supervisor, fog testing the new window installations in the Municipal Building for air tightness.




Presenter
Presentation Notes
Fog testing from the inside of the FD/Municipal Building highlights where there is air leakage in need of air sealing.
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Presenter
Presentation Notes
Roofers installing the R40 Cool Vent insulated roof over the Municipal Building and FD meeting room. It became the top of the “envelope” for the Municipal Building & FD meeting room..




Presenter
Presentation Notes
 The new R40 cool-vent roof has 4” of new insulation added to it with 1” spacers adhered to it and then ½” oriented strand board (OSB) fastened to the 1” spacers. The 1” spacers provide a space for air to flow thru. So 4½” was added to the height of the building, as well.�
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Presenter
Presentation Notes
The work in progress with reassurance for our residents.  This will not bring you higher taxes. This retrofit will lower your taxes!  


~ Selectman checking new high
efficiency sealed combustion
condensing propane boiler.



Presenter
Presentation Notes
John Kieley, (Select Board Chair), Tom Hartman (project architect), and Rob Wills (Energy Committee member, energy specialist) – all members of the Building Committee for the project are looking over the new high efficiency sealed combustion, condensing propane burner for the Municipal Building/FD


Working on knees in crawl space~ =4
to seal off air infiltcation & moisture

44
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Worker on his knees down in one of the library crawl spaces as he begins to air seal along its periphery, install Stego Wrap along the walls and over the dirt floor, and foam seal throughout as a moisture barrier.  The moisture mitigation work was a primary and critical part of the retrofit for the library.


Installing data loggers4# crawl space

to keep track of
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Rob Wills, Energy Committee member, going down into the crawl space underneath the fireplace room of the library to install data loggers to keep track of the temperature and moisture level in the space.  Floor hatches were created for access to both of the crawl spaces without needing to have the previous openings to the outside that allowed moisture into the area, air infiltration and heat losses. Moisture issues and the odors from the dirt crawl spaces had been a serious problem for the library---damaging for the books and building, creating musty, “bad air” for the librarians and visitors, and energy wastage, as the librarians elevated the heat in the winter and AC in summer to attempt to overcome the odor from the moisture. Extensive corrective work was done for the crawl spaces, and they will be monitored to see if any additional adjustments may need to be made as the months and years go by.
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Presentation Notes
Temple worker covering the dirt with hay following the exterior drainage work done by the Highway Department on the south side of the library.  When the second crawl space was discovered under the historical section of the library and thoroughly examined by the architect, evidence of moisture intrusion was seen on the walls and dirt floor coming in on the south side of the building from where it dripped off of the roof.  The drainage work included adding underground pipes to carry the water away from the building.
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Air sealing new window frames in library
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Presentation Notes
Worker doing more air sealing on the outside of the newly installed thermal windows in the library.  This work was tedious and time consuming, but very necessary, following the analysis of the blower door tests in October.
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Truck delivering and blowing in 15 “ of loose fill cellulose insulation for the attic of the library, following all the electrical work and construction of a cat walk in the attic.  The cellulose is blown in through the large gray hoses from a machine inside the truck.


Fire trucks pulled out of FD for installation of 4 new
Thermacore insulated overhead garage doors
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Presentation Notes
View of the parking lot while the new Thermacore overhead garage doors were being installed in the Fire Department.
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Worker preparing to install overhead garage doors in FD.
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Installing new thermal overhead garage doors |
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Workers from the overhead garage door company installing 4 new Thermacore insulated overhead garage doors for the Fire Department with new tracking and expert air sealing along all the sides.  They were so well installed that when the final blower door test was conducted, Margaret Dillon, our energy auditor and independent tester for the retrofit, was stunned by the level of air tightness that had been attained in the FD.  It exceeded our targets.




Presenter
Presentation Notes
The windows in the new doors allow more light into the FD garage, which the firemen had requested.  They are also extremely energy efficient.  As mentioned before, the new overhead doors were exceptionally well air sealed when they were installed, according to our energy auditor. 




Presenter
Presentation Notes
Outside view of new FD doors.  Here the building has its 4 1/2” of exterior insulation installed on each side, but no siding up as yet.
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Presentation Notes
Electrician reinstalling the FD emergency aerial following roofing work.


Air sealing around new sky lights in FD
meeting room



Presenter
Presentation Notes
Carpenter checking to see if more air sealing is needed before doing interior finishing work for the two new sky lights for the FD meeting room.  New sky lights were needed after the new Cool vent insulated roof was installed because it added 4+ inches to the height of the roof.  The frames of the old windows were also found to have water damage stains and were allowing air infiltration and heat losses for the building before and needed replacement for that reason, in any case.


New thermal door and air sealed door frames
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New thermal front door for the Municipal Building.  Door frame work in process of installation




Presenter
Presentation Notes
Construction crew installing the new siding over the foam insulation.
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Presenter
Presentation Notes
One of the three trucks full of the 15 “ of cellulose insulation being blown up into the Fire Department attic.  This was the last work conducted on the buildings prior to the installation of the new energy efficient AC system that was able to be added to the scope of work due to the frugal management of the grant funds.    


Employment Data for Retrofit

48 Paid on-site workers

4,725 Hours of paid on-site work

57 Total on-site workers, including in-kind workers

6,240 Total hours of on-site work, including in-kind
work



The Results

The Library :

Its moisture problems have been mitigated. Its fuel use
Is down 1/3, air quality & comfort “vastly improved”.

The Municipal Building/ED complex is averaging:

75 - 85% savings in heating fuel
82 - 88% reductions in carbon emissions

Saving between $5,000-$6,000 annually, based on
2010 propane prices.

Temple taxpayers will reap the benefits for years to come!
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