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

The following report was generated as part of 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 edfoy

out a sequence of greenhouse gas 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 woettlice energy consumption and

greenhouse gas emissions. This report has been generated as a tlestithwh of Washington

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
Washington

For questions regarding thisreport, please contact:

Tobias Marquette

SDES Group, LLC
603.866.1514

2 Washington St., Ste. 206
Dover, NH 03820
www.sdesgroup.com
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MEAP i Decision -Grade Audit Report Town of Washington, NH

Introduction:

MEAP partners are pleased to provide this Decisioade Audit Reprt for theTown of
Washingtorand the Town Half her ei nafter At he buildingodo). Thi
and subsequent recommendations for energy efficiency improvements at the building. Included
within this report are details regarding the wtikough and exploration conducted in the fagilit

and examples that illustrate recommended building alterations and improvements that can reduce
energy costs and the buildingbs natur al resou
options that can help achieve real energy savings andrcdrbxide 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 Re@siment 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
report relied 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 first stage of any audit process is understanding the nétilne gystem and the objectives

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

case of public buildings anddilities, 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 ofdioating this information with the goals and
objectives of the Town into a decision toddlnder 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 detaiprovided 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
the system 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 characteristics witnessed during thethralkgh

and those areas the building complex where improvements may be madhe objective of
these recommendations is to create a series of options the Town can further explore.
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MEAP i1 Decision

- Grade Audit Report

Energy Data Collection

Town of Washington, NH

Energy Energy
Name of Building (éAreEt) EnergyCost ($) Er;ergg?eozggfr Emissions (Ibs | Emissions per
q- q of CO2) Square Foot
Town Hall 5,915 $10,600 $1.79 58,635 10

* The above chart wasxtrapolated from the Washington Municipal Greenhouse Gas and Energy Use Baseline
Report. Emissions data generatdry STOCC software

Meter: Electricity
Building: Town Hall
January 18, 201008:57:32 PM
Fuel TypeElectricity, Grid Purchase (kWh (thousand Watt
hours))
Space(s): Town Hall
Start Date| End Date Energy Use | Cost- US Dollars
12/1/2008 | 12/31/2008 960 $170.48
11/1/2008 | 11/30/2008 1,140.00 $189.77
10/1/2008 | 10/31/2008 924 $164.52
9/1/2008 9/30/2008 780 $147.35
8/1/2008 8/31/2008 708 $138.23
7/1/2008 7/31/2008 648 $131.23
6/1/2008 6/30/2008 492 $118.07
5/1/2008 5/31/2008 552 $126.38
4/1/2008 4/30/2008 504 $121.57
3/1/2008 3/31/2008 564 $130.51
2/1/2008 2/29/2008 744 $151.55
1/1/2008 1/31/2008 720 $138.66

*Note: Thepresenteddata was extrapolated from energy
AYF2NNXYIGA2Y SYGSNBR Ayidz2 |
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MEAP i Decision -Grade Audit Report Town of Washington, NH
Energy EPA NH
Name Energy Use: Tpte}I Site energy Ave-rage Ave_rage
Use: . Building ; . Site Site
e FIC Area Electricit Heating Energy Use Intensity kBtu/sq ft | kBtu/sq ft
Buildin Type(s) (Sq. Ft.) > rICIty Fuel 9y (kBtu/sq q q
(million (million (million ft)l for for
9 Btu) Btu) building | building
Btu)
type type
Town
Hall Propane 5,915 29.8 365.32 396 67.1 101.4 69.5

* The above chart wasxtrapolated from the Washington Municipal Greenhouse Gas and Energy Use Baseline
Report. Emissions data generated by STOCC software

Meter: Heat
Building: Town Hall
January 18, 201008:52:57 PM
Fuel TypePropane, No fuel generation method associated w
fuel type (Gallons)
Space(s): Town Hall
Start Date| End Date Energy Use| Cost-US Dollars
12/1/2008 | 12/31/2008 942.2 $2,260.00
11/1/2008 | 11/30/2008 74.3 $185.60
10/1/2008 | 10/31/2008 192.9 $501.40
9/1/2008 9/30/2008 189.4 $492.30
8/1/2008 8/31/2008 0 $0.00
7/1/2008 7/31/2008 0 $0.00
6/1/2008 6/30/2008 0 $0.00
5/1/2008 5/31/2008 0 $0.00
4/1/2008 4/30/2008 481.2 $913.80
3/1/2008 3/31/2008 315.7 $599.50
2/1/2008 2/29/2008 552.2 $1,648.00
1/1/2008 1/31/2008 1,256.00 $2,271.00

*Note: Thepresenteddata was extrapolated from energy
AYF2NXIGA2Y SYGSNBR Ayidz2 i

Site energy intensity amount of energy expended per square footsiteto heat, cool, and electrify the area. This

measure relates to how much is being used on site and fluctuates directly with how much lighting is being used,
how thermostats are kept, etc.
Source energy intensity amount of energy expended per square fbased on the source of energy

(hydropower, nuclear, coal, fuel oil, etc) and the efficiency of that fuel type.
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MEAP 1 Decision -Grade Audit Report Town of Washington, NH

Building Description:

The Town Hall was constructed in 178Vhis is a
post and beam structure, and little about this buildi
has changed since it was build. The town offices &
located on the first floor, with a meeting hall on the
second floor that is currently not in use.

6| Page



MEAP 1 Decision -Grade Audit Report Town of Washington, NH

Crawl Spaces:

The building sits over a shallow, dirt
crawl space that is about 1 %2 to 2 feet
below the floor framing. There is no
insulation against the foundation, and
most of the floor is also uninsulated.
See figure 1.Half of the first floor has a
thin carpet over the floor boards and th¢
other half has exposed boards which
allows for a direct view of the space
below between the boards. This
inefficient aspect of the building
contributes to a large amnt of the
buil di HAogsd Mot dnly @oes the
heat that is distributed to the space aboFigurel

radiate to the crawl space, but there is «

substantial amount of air infiltration coming from this space. As the whole building is under the
influence of the mck effect, it is important to understand how much this effects the overall
performance of the building.

As a result of the stack effect, a building aiks h
chimney. lllustrated inigure 2, the stack effect

results from when wind passes along the building an A A 2
along the roof, and draws air from the interior. For 1) 7 /I
every one cubic foot of air that leaves the building,

one cubic foot of air will infiltrate at different points
as illustrated in Figure 2 throughet blue arrows at

the bottom of the figure. Gaining control of the air
movement through a building not only has a positive
effect on efficiency, but contributes to increased }' K
comfort and indoor air qualityn most cases, the -
stack effect pulls air from $s than desirable areas

that are not maintained, can grow mold and mildsavd,

may house unwded pests.This air isthenintroducd it to the main occupied sections of the
building.

Figure2

Recommendation:

1 The best way to deal with this inefficienapuld be to spray the underside of the entire
floor with spray foamnsulation. This willair seal all of the cragand penetrations and
insulate at the same time. It would becessary to put some sobtaarier against the
floor boards from underneathe section where there is no carpet as the foam will expand
into the space above. This could be done with tar paper, stapled to the bottom of the floor
boards before spraying. We wdukcommend sprayg 4 inches otlosedcell foam
between the floomjsts, overlapping the face of all wooden members, and overlapping
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MEAP 1 Decision -Grade Audit Report Town of Washington, NH

the band joists onto the foundatimalls. An additional result of performing this work
would bea fortified floor structure

Exterior Walls:

The walls of this building were builvith aseries of postdoeamsand bracing on 45° angles

filled in with 2x4 inch studs. The exterior is sided with wooded clapboard sttieny sheathing
boards.

The interior is finished with lath and horse hair plaster.

Some time ago, the walls were filledth a blownin cellulose naterial. Though this was a great
improvement to the efficiency of the building, some wall cavities were missed, and others were
not filled very well. At theitme this was done, there was likely not a wide spread availability
ard use of such modern day technologiesnfrared (IR) cameras and borrow scdpdselp

verify the even distribution and denseness of insulation in the cavities. The result is walls that
may havea weighted Rvalue of 11 that allovior afair amount of a infiltration. See figure 3

5 for a visual of a sample weak aséa the building snvelope.

O =
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L

|
Figure3

Figured

8| Page



MEAP 1 Decision -Grade Audit Report Town of Washington, NH

LA

S A

<8
b
e

Figure5

The lath and plaster does not function as a good vapor barrier, but does serve as a good interior
air barrier. The plaster is cracked in mamgas, which allows for thgassage of air flow

between the conditioned space, wall cavities, and the extdefinishing these weak spots in

the plaster would not only serve to maintain aesthetics, but also structural health and efficiency.

Many of the trim pieces arouriie windows
have sagged and pulled awiaym each other
over the years, or are in general disrepair as
seen in figures 6 and 7.oNonly is there a
considerable amount of air infiltration from
the window sashes themselves, but from th
window frames and trimAt a minimum,
smallergaps shald be filled with caulking to
eliminate air passage. A more thorough
correction vould be to removand resituate
this trim work. If this were done, it may allo
for further air sealing and insulating before Figure6
the trim is reinstadd This would also likely
create new gaps between the plaster and thg
new trim position. Therefore, it may be best
to take this action before the other plaster
cracks are dealt withln addition, ®me of the
rotten or broken trinshould be replaced.

Figure7
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MEAP 1 Decision -Grade Audit Report Town of Washington, NH

Recommendation:

1 Consult with an insulation contractor to explore the potential opportunitpte more
insulation into the walls

1 Make repairs to the trim work as needed, azal all the cracks between trim work and in
the plaster wall. Eliminating air infiltration from the walls will result in major efficiency
gains.

Ceilings:

The ceiling above the first floor appears t¢
be insulated.To what extent exactly is
unknown. We were able to peer into a fe
sections of this area, but not aligure 8
shows the area under the stage where
fiberglass batts were foundsiven that the
space above the first floor is rarely used, |
is a good idea to keep these sections of
the buildingseparated as much as possibl
Treating the ceiling above the first floor as
if it were exposed to attic conditions woul
be very benea€ial. With the allowance of
the Town, SDES would beappy to dig a
little deeper ito the investigation of
insulation levels between the floors, though

it would possiblyinvolve removing floor boards, and drilling small holes.

Figure8

The ceiling above the sewd floor has some considerable penetrations into the attic space that

would be relatively easy to fill, and would result in substantial efficiency gains. There is 8 to 10
inches of cellulose insulation in the attic above the second floor whialyseffectively

slowing heat transferFigure 9 shows this space, an attic hatch that is not insulated, and light

from the space below depicts the ambof air leakage fromthiswka s pot i n the buil
envelope We do recommend, where possible, acimg\R-60 in ceilings to obtain maximum

efficiency. This could be done easilyith additional inches of cellulose insulation.
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MEAP 1 Decision -Grade Audit Report Town of Washington, NH

Figure9

Recommendation:

1 Determine how much insulation is presbatween theland 2° floors. If possible, try

to achieve at least an80 between the two floors.

Sed any penetrations betwedme F'and 2%floor, and the 2 floor and the attic space.
Blow an additiomal amount of loose fill cellulose into the floor of the attic to achieve an
R-60.

9 Air seal and insulated the attic hatch.

1
1

Doors and Windows:

Thewindows are old, wooden, sing@ne, operable, ang
contributing greatly to the heddss of the building.
There are replacement windows available that would
look very similar to these originals, but we understand
that maintaining certain historic characteristics may be
important to the community. If replacing the windows is
not currently in line withtheecomuni t yds gaogal s, we
would highly recommend maintaining these windows to
perform to the best of their capability. This includes
making sure that the individual panes of glass are sealed,
the windows have a freshatoof paint every 3 years or
as needed, athat they are properly sealed every
heating season. Sealing the windows could be done
rope caulking that would be removable in the warmer
months. Plastic skeésare very effective.

In addition, we suggest thétte Town consider replacing
the storm windows. At the time of installation, the
current storm windows may have been the best option

th

Figurel0
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