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MEAP i Decision -Grade Audit Report Town of Albany , NH

The following reporis beinggenerated as peof the Municipal Energy Assistance Program
(MEAP). MEAP is made possible through the New Hampshire Public Utilities Commission and
the Greenhouse Gas Emissions Reductions Fund. The program is a collaborative effort to carry
out a sequence of greenhogses emissions inventories and energy audits for between 24 and 48
geographically diverse communities in New Hampshire, setting the stage for these communities
to perform renovations to selected buildings that would reduce energy consumption and
greenhousgas emissions. This report has been generated as a rakalTofvn of Albany

being selected to participate in this program.

To follow MEAP updates and activities please waitw.nhenergy.org

Additionally, this report would not be possible without the assistance and input provided by
municipal employeeand volunteersWe are grateful for #htime provided to us by thiewn of
Albany.

For questions regarding this report, please contact:

Tobias Marquette
SDESGroup, LLC
603.866.1514

2 Washington St., Ste. 206
Dover, NH 03820
www.sdesgroup.com
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Introduction:

MEAP partners are pleased to provide this Decisioade Audit Report for th€own of Albany

and the Town Hallher ei naf ter fAthe buildingo). This repo
recommendations for energy efficiency improvements at the building. Included within this report

are details regarding the watllkrough and exploration conducted in the facilitgd @xamples

that illustrate recommended building alterations and improvements that can reduce energy costs
and the buildingbés natur al resource footprint
can help achieve real energy savings and carlmmde reductions. These recommendations

should be viewed as initial avenues to participating in several State level funding opportunities

for municipal energy projects. These funds distributed under the aegis of the ARRA (American
Recovery and Reinvestant Act) are targeted specifically to towns and cities.

Prior to the audit process beginning, each selected municipality must carry out the MEAP energy
inventory process. The inventory process is required in order to receive an energy audit. This
reportrelied on those initial findings to help determine the most appropriate building to conduct
an energy audit for, with the intent of maximizing the potential energy savings.

The Audit

The firststepof any audit process te understanthe nature of theystem and the objectives of

the audit. The use of the building and the To
solid audit. In most cases, these objectives combine environmental and economicligdiaés.

case of public buildings and fatiés, comfort and safety are also primary concerns that help

guide our analysis and recommendations.

A decision grade audit involves an inventory of heating systems, quantification of energy usage
(electrical and heating fuel), and the process of coatitig this information with the goals and
objectives of the Town into a decision totJnder MEAP we look to provide recommendations

that will, if carried out, help the Town achieve at least a 30% reduction in energy consumption.
The level of detail proded herein is meant to create the basis upon which investment grade
audits and decisions can be madée decision grade audit is meant to filter options and
expectations so that the Town can understand the fundamental building system, how changes to
thesystem can result in economic and environmental benefits and how those changes can
interact with other policy and philosophical objectives.

The following information will describe the characteristitservediuring the walkthrough

andtheareas of théuilding complex where improvemertanbe made.The objective of these
recommendations is to create a series of options the Town can further explore.
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Energy Data Collection

EPA NH
Energy Total Average | Average
Energy Use: Building Site Site Site
Use: Heating Energy Energy kBtu/sq ft | kBtu/sq
Area Electricity Fuel Use Intensity* for ft for
Name of Fuel (million (million (million (kBtu/sq building building
Building Type(s) (Sq. Ft.) Btu) Btu) Btu) ft) type type
Electricity,
Town Heatirg QOil,
Hall Propane 4800 26.99 182.16 209.15 43.6 77 68.2

* The above chawas extrapolated from the AlbaMunicipal Greenhouse Gas and Energy Use Baseline Report.
Energy use data generated by STOCC software; energy intensity data generated by Portfgko $tzfhaare

Meter: Town Offices
Building: Albany Town Hall
April 19, 2010 02:50:57 PM

Fuel TypeElectricity, Grid Purchase (kWh (thousand Watt
hours))
Space(s): Entire Facility

Start Date| End Date | Energy Use| Cost-US Dollars
10/1/2009 | 10/31/2009 560 $104.40
9/1/2009 9/30/2009 490 $95.33
8/1/2009 8/31/2009 540 $101.70
7/1/2009 7/31/2009 600 $108.60
6/1/2009 6/30/2009 580 $106.10
5/1/2009 5/31/2009 600 $108.60
4/1/2009 4/30/2009 630 $123.30
3/1/2009 3/31/2009 750 $127.80
2/1/2009 2/28/2009 810 $136.40
1/1/2009 1/31/2009 850 $142.90
12/1/2008 | 12/31/2008 810 $131.20
11/1/2008 | 11/30/2008 690 $128.60
*Note: The presented data was extrapolated from energy
information entered into the EPA&ds Portfolio

Isite energy intensity is th@mount of energy expended per square doasiteto heat, cool, and electyithe area. This measure
relates to how much is being used on site and fluctuates directly with how much lighting is being used, how thermeasigts are k
etc.
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2008 Electric Usage by Montl|
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*Graphs 1 and 2vere generated based on data retrieved from the B0 Manager account for AlbaniH.

Total electric usage from Nov 20080ct 2009:7,910 kWh

Total Cost of Ectric usage during this perio&1,414.93
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Meter: Town OfficesPropane

Meter: Town OfficeQil

Building: Albany Town Hall

Building: Albany Town Hall

April 19, 2010 02:51:30 PM

Fuel TypePropane, No fuel generation method associate
with fuel type (Gallons)

Space(s): Entire Facility

April 19, 2010 02:50:27 PM

Fuel Tyg: Fuel Oil (No. 2), No fuel generation method
associated with fuel type (Gallons)

Space(s): Entire Facility

Start Date | End Date | Energy Use| Cost-US Dollars | | Start Date | End Date | Energy Use| Cost-US Dollars
10/1/2009 | 10/31/2009 0 $0.00 10/1/2009 | 10/31/2009 52.6 $146.10
9/1/2009 | 9/30/2009 156 $238.10 9/1/2009 9/30/2009 0 $0.00
8/1/2009 | 8/31/2009 0 $0.00 8/1/2009 | 8/31/2009 0 $0.00
7/1/2009 | 7/31/2009 0 $0.00 7/1/2009 | 7/31/2009 0 $0.00
6/1/2009 | 6/30/2009 0 $0.00 6/1/2009 | 6/30/2009 0 $0.00
5/1/2009 | 5/31/2009 0 $0.00 5/1/2009 | 5/31/2009 0 $0.00
4/1/2009 | 4/30/2009 0 $0.00 4/1/2009 | 4/30/2009 0 $0.00
3/1/2009 | 3/31/2009 0 $0.00 3/1/2009 | 3/31/2009 189.8 $455.90
2/1/2009 | 2/28/2009 116.7 $164.40 2/1/2009 | 2/28/2009 239.4 $574.80
1/1/2009 | 1/31/2009 0 $0.00 1/1/2009 | 1/31/2009 224.6 $551.50
12/1/2008 | 12/31/2008 124.9 $183.90 12/1/2008 | 12/31/2008 344.3 $863.50
11/1/2008 | 11/30/2008 0 $0.00 11/1/2008 | 11/30/2008 0 $0.00
*Note: The presented data was extrapolated from enemyff or mat i on entered into the

Propane:

i Total Propanalelivered from Nov 2008 Oct 2009:397 Gallons

9 Total Cost of LP delivereduting this period:$586.4

1 Yearly average costf LP per gallon delivered$1.468/gallon

Heating Oil:

1 Total gallons of oil delivered from Dec 2008 through Oct 200950.7 gallons

M Total cost of delivered during this perio§2,591.80

1 Yearly averge cost of fuel oiper gallondelivered: $2.508/gallon
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NewHampsh New Hampshire Eightezn Month Price Trend
IreEighieen for Petroleum-Based Fuels
MonthPriceT July 2008 - December 2002
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Prices surveyed all Mondays, October through March: and first Mondays, April -September. -
NH Office of Energy and Planning

* Retrievedfrom the NH Office of Energy and planning website.

The above chart displayseaverage cost per gallon of several fuels typeésew Hampshire

from mid July 20080 December of 208 We want to note the green line (heating oil) vs. the
pink line (LP gas) and how the cost of LP tends to be more resistant to pehniexihe price of

oil rises dramatically We would also like to point out that the Town of Albany paid well below
theNH average per gallon of LP gas in 2009.

Heating equipment that burns natural or LP lyggsthe capability of burning the fuel more
efficiently than heating oil boilers or furnaces. Though the combustion process is much more
efficient and environmentalifriendly, this does not always translate to savings. This is becau
there are more potential BBUN a gallon of heating dihanthere are in a gallon of L§asand

the price of LP gas tends to be too high for large dollars savings to result from feietiswitch.

From an emissions standpoint, we would always recommend switching from heating oil to LP
gas. In this particular situation, if the Town can secure such excellent LP gas prices going
forward, it would also make good financial sense toaapthe current oil fired furnace with a
high efficiency (96%) LP fired condensing furnace.
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Basics of Heat Loss:

Though we are typically used to measuring heat in temperature, it can be measured in a variety
of otherunits For the purpose of measuy how much heat is produced to condition a space,

and how we measure the rate at which heat leaves a structure, weenme&sitish Thermal

Units (BTUs). One BTU isoughlythe same amount of heat produced from a kitchen match.
Another good referende have is that thereeabout 138,500 potential BBUN 1 gallon of
heatingoil. During the witer months, we cannot keep B3 &##fom leaving our buildings. Hot
always goes to cold, or, areas of high pressure are always trying to go to areas ofdave pres
What we can do is try to slow the process. We do this by usiag barrier andinsulation at

the building envelope to create a thermal barrier.

Heat moves through and leaves a building by three different ms@ansection, conduction, and
radiation One way to think ofonvectiveheat loss is by air movement into and out of a
structure. One of the forces causingthis happen i s0the fAstack effec

Thestack effectlescribes, on a macro leviie natural way in

A A which air moves througha building. As warmed air leaves
vt through the upper levels of a building, cold air infiltrates

through the lower sectiondn mostcases, this pulls air from
less thardesirable areas of a building, suchhasementscrawl
spaces and mechanical roomsjachhare often damp and
A O unmaintained. These spaces can be the source of exhaust
fumes from heating equipment, mold and mildew, as well as a
number of other air contaminanssich as radon. Without an
effective air barrier between tlkenditioned(heated ad/or cooledspace and the attic, warm air
will exit the building. For every 1 cubic foot of air that leaves a building, 1 cubic foot of air will
infiltrate at a different location. Gaining control of the air movement through a building not only
has a psitive effect on efficiencyut alsocontributes to increased comfort and improved indoor
air quality.

Conduction is the foremost way in which heat travels throu
a olid building material. R-value is one way to describe a
given materials resistante transfer heat. Materials with a

high Rvalue, such as foams, cellulose, or fiberglass batts a

used for insulation At any locationin the buildingenvelope ‘“ q ' ! q
where there isolid buildng material and no insulation, ' '

fthermal bridgingo  wi | | exaropleya.2x6 in€ho r ? P i « 11

value, of abouR-7, while the 5% inch fiberglass insulation in
the wall cavity is rated &-19. Solid material in the exterior
wall of a typical structure built witB-inch stock, 16 inches on center (O.@)ll usually make
up 2625% of the wall surface area. This, in combinatigith anydoors and windows, means
that a significant percentage of the building envelgmedn Rvalue of less than 1&ven a wall
with a high R-value cavity insulatioysuch as spray foans subject to these weakipts in the
thermal boundaryEmploying methods to reduce or eliminate therbraging in ourbuilt

wood stud in an exterior wall has arvRlue, or insulative 1 il” "l
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environmenwill dramatically reduce energy costs and emissions over the éomgas we move
towards a new generation of energy and environmental challenges.

Radiant heat loss describes hdweat waves, or infrared
radiation, pasghrough space from one surface to another
example, the heat from a hot ea&p pipe will radiatéowards
cooler surfaces around it, like an exterior wall. The heat can
then conduct through building materials to the exterior.

With regards to the building envelogmining control of
convective heat loss is the main —
¥ FED[R

priority, and usually the easie$
to address through air sealing
After this is done, increasing
insulation levels, or Ralue, of
the building envelope is the next step to gain better control of
conductive heat loss. In many casesigaificantamount of a
struct ur e 6 sswillb&aaddressed witteadded | o
insulation, either to ceilgs, floors, walls, ductworkr piping.
Treating the whole building as a system, and addressing all the
issues of heat loswill produce optimum savings and comfort.

AL~

Basics of Moisture Contrd:

The issue of moisture control in buildings is very complex and essential to maintaining structural
durability and occupant health. The mismanagement of moisture can lead to a multitude of
negative effectsSome of thesacludemold growth, poor indor air quality,andtheearly
degradatiorof building mateials andequipment It can also contribute to potentiakbgrious
healthissuedor the people who live and work in our buildings.

The two basic forms of moisture in need of mging are bulk meture (fluid)and water vapor.
Two ways to manage bulk moisture are to keep rain and groundfreateenteringhe building
and to quickly fix any water leaks from sources witthia building such as leaking pipes.

Managing relative humiditgnd wate vapor is a challengeAt some points of the year,
occupants want more humidity in the air taintain comfortand lessat other times.For
example, in the winter months we want more humidity indoors because it helps ascupan
experience greater comforin many situations, we increase the relative humigiéchanically
with humidifiers. When indoor air is too dry during the winterefieel colder, develop dry skin
and our upper respiratosystemcan become dry causing discomfort.

Conversely, inlie sutmmer we want the air to be ddust as hot goes to cold, wet goes to dry.

We cool ourselves by perspiring. As we produce this moisture on our skin, it evaporates into the
air, drawing heat away from our bodies. The temperature of a room mag vetythigh, but if

the relative humidity is high, we will feel hot because our perspiration is evaporating at a slower
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rate. Much of the comfort we achieve from using an air conditioning system (AC) is by
removing the moisture from the air, allowing @kin to dry more quickly.

In the winter, there will always be some level of moisture in a heated and occupied space. We
want this moisture, or water vapor, to stay within the occupied space for many reasons. Two of
the most important reasoaseto hep occupants feel more comfortalaad to keep the water

vapor from causing damage within the building envelope.

Just as BTW conduct through solid materials, water vapor diffuses through solid materials.
Some materials are more resistant to vapor ddfysuch as polyethylene, and we use these
form a vapor barrier on the inside of the thermal boundary in an attempt to slow the amount of
vapor diffusion. Small amounts of vapor traveling
through a properly constructed building envelope will
diffuse dl the way to the exterior, and not cause any
damage If a large amount of vapor is allowed to enter
a wall cavity, the molecules will condense on the
nearest cold surface.When this happens, moisture can
build up on the insidef the exterior wall shelingor on
other surfaces. This will cause a number of problems
includinglong-termdamage to insulation and structural
components, as well as the promotion of mold growth.

It is important to identif any current moisture probleraad address theapprgriately. This is
always done by first finding and controlling the source of the moisture. Sometimes it can be
quite difficult to see moisture damage, as it may be buried inside of wall cavities. It is also
important to know that by making changes &iracture and its envelope, we can change the
way in which moisturecan negatively affedhe building.
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Building Description:

This is a oe story buding
constructed in 1978There is
approximatelyt,784ft2 of
conditioned space. Ehe are
two main section of this
building. The largest section
of this building isa large
community meeting room
which is kept at lower
temperatures in the winter.
The smaller wing of the building

is office space where the Town conducts the majoritisdfusiness.

40 3]

32 8 4783.5 Feet 2

Total

Y

- 459"

2938.25 Feet 2
Meeting Room,
1845.25 Feet 2 Lavatories,

40' 4" Office Area Kitchen,
Mechanical.

86 -

a
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Foundation:

Thebuilding sits onan uninsulatedoncreteslab. The following photos and infrared (IR) images

in Figuresl, 2 and 3llustrate howheat is lost through the edges of the slab. The images taken
from the interior of the building will show cold areas as dark shades. These are the areas of the
greatest heat losszigures 1shows, from the insidehow the heat produced from within the

building conducts through the concrete and exits the whailsh is visible in Figure 3 from the
exterior. Also, air infiltration is occurringoehind the baseboard. The ovelalbiceffect isboth

heat exitingvia conductionand cold air infiltrating.Ensuringa good air seal at the base o th

wall would be quitdbeneficialand relatively speaking, easy to implement.

Insulating the slab would require digging-#oot deep trench alongside the building and apply 2
inches of foam board with an exterior finish. This is an effective way in which to slow the heat
loss from around the perimeter of the slab, though somewhat controversial. In some cases where
this insulation method has been used, pests sughtstzave found their way into the foam

board and made nests. Given this, it is very important to crestiteng barrier between the

foam and any potential infestation. A thick cement scratch coat with a lime based plaster applied
the entire depth of the foam could be an ideal solution to this potential prolisntating the

slab from the exterior would pduce greater comfort and savings over the long term, but would
require more of an initial investment. We wosleygesthis only after many of the other
recommendations within this report are carried out.

Figure2
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Recommendations:

1 Air seal around the perimeter of the buildinBemporarily removing the baseboard and
applying caulking, spray foam or a type of construction adhesive between the drywall and
the concrete slab can accomplish thiswould be very important to use a produnztt
would be able to be exposednmisture from the concrete and stiihintaining adhesion.

1 Insulate around the exterior perimeter of the concrete slab. This shoyloeahbne
after the otherhigher priority recommendations have been carried out.

Exterior Walls:

The exterior walls of this building are constructed with 2x6 inch studs, 16 incloestam.
There is vinyl sidingand a drywall interior finish. The wall cavities have been insulated with R
19 fiberglass batts.

The quaity of the insulation couldbe described as standard. Figure 3we see a large dark area
to the left of the door. This suggests that this wall cavitynleassulation and may be
indicative of the overall quality and care of this insulation job

There are two smiavertical sections of wall towards the ceiling on either side of the community
room before the scissotrusses begjwisible inFigures 4 and 5 eywould in this caseonsider
them to be ceiling areend would recommend that air sealing and insulatiork \lwe done at the
same time as the rest of the ceiling.

Figures 3, 4, and Bustrate the extensive amount of thermal bridging occurring in these walls.
There is very little to be done to address the thermal bridging without going througara maj
renovdion. Though taking measures to super insulate the exterior walls would be beneficial in
regards to théongtermuse of this building, there are many higher priority inefficiencies to be
addressed first.

Figure3
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Figure4

Figure5

Recommendations:

1 Air seal any areasf infiltration from the exterior wall system. This would include, but
not be limited to, electtal outlets, light switcheand windowdoor trim.

1 Superinsulate the exterior walls of the building. This should be done after all of the
more easily implenmged energy efficiency measutesve been carried out. When ready
to do this, the Town should consult with a building performance specialist to examine all

the options and find the best fit for this buildinghe plan should incorporate continuous
R-value, eliminating the extensive thermal bridging.
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Ceilings and Attic:

The building has a truss roof systamd is insulated with B0 fibeiglass insulation Figure 6

shows weak poistalong the top of this wall. This is very common and is due intpéne lack

of anair seal between the top plate of the stud wall and the proper vent. Fiberglass insulation
does very little to stop air movement. Air moves particularly easily through the ends of a
fiberglass ba$ as is the case her&ee kgures7 and 8or a visual explaation.

Figure6

Typical scenario:

Figure7
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