Hartland, Vermont town building energy use April 30, 2009

The energy use of the town buildings has l@®eared into the EPA Portfolio Manager program
to allow comparison between the buildings, and withilar buildings in the area. This program
adjusts for yearly variations in weather, companesrgy used on site (oil) to energy generated
offsite (electricity) in terms of efficiency and lhdion, and adjusts for regional power plant
characteristics.

The data used in this report was taken fromthig billing records, except for 3 instances
(such as oil delivery for Hartland Elementary Sdhedhere a yearly figure was divided by 12.

The baseline period was set to 2007-08, tmatlomparison with 2008-09 and the energy
upgrades that were done to Damon Hall, the Reecesnd Four Corners Activity Center.
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The first table lists the buildings by sizegte that HES is about 10 times larger than theroth

buildings physically, it also has about 400 occupar 10-60 times more than the others, and
that shows up in the energy amounts. (Howeve®aeduction, (which is easier) at HES is
worth a 10% reduction (harder) at the other bugdin
The second table lists total energy use fohdmilding in thousands of Btus per year.
The third table shows that most of the buildiags ineligible for an Energy Star rating, (mostly
because of the small size limit), but HES and tee Renter are above average (which is a rating
of 50) for buildings of their category, (this ne¢dse qualified).



Current Site Energy Current Source

Facility Name  |ntensity (kBtu/Sq. [ Eacility Name Energy Intensity Change from Baseline:
pt,]l it {kBtu/Sq. Ft.) Adjusted Energy Use (%)
Mill Bd. school 311 Iiill Bd. school 34 - : 91
: : Martin Memoria 53.1 :
Libcary i Library amon Hall 5.8
Martin Mamarial 461 ;
Library Recreation 69.2 Library 23
Racraation 439 Recreation center o
centar Fire Station #1 7.6 7
. Hartland Elemantary .
Fire Station #2 57.6 Fire Station #2 777 School
Fire Station # 59.4 Library 843 Four Comers Activity 3y
Four Comers 60.6 Four Comers 86.1 Conter
Activily Center oty Sentar Martin hemarial 47
Damen Hall 70.8 Damon Hall 91.2 Libeary
Town Garage 716 Town Garage 925 Fira Station #1 119
Hartland 737 Hartland 1256 Town Garage 23
Elamentary Elementary
School School Mill R, schial 161.7

For the first two tables; the site energthis energy used at the site (oil), and the souneegy is the
energy produced offsite and delivered (electricitlfpr the source total (second list), the progfactors
in power plant efficiency and transmission lineslasing the physical address of the building. h&t t
bottom of these lists is HES, with many electrdevices (using source energy) in the classroontte N
that the library amounts are much smaller than ldE#®ugh they are somewhat similar building uses,
this can be attributed to better insulation inltbeary walls for the site energy, and fewer desider the
source energy. The next larger consumers per adoar are the Town Garage and Damon Hall. The
less used buildings have minimal consumption atdpeof the lists.

The third table compares this winter (08/0@hwhe baseline previous winter (07/08), the fegiare
automatically adjusted for weather differencesteAfeviewing the data, Fire Station #2 must haa &
change in use pattern, which shows up as a 12.dfoidrsource (electricity) use. The weatherization
improvements show up for Damon Hall (6.8% less gyese) and the Rec Center (1.7% less), but the
Four Corners Activity Center had a gain of 1.7%ES+¥emained neutral despite it's new roof, whiah fo
most purposes was a weatherproofing upgrade anannenergy upgrade. (The white color would have
helped if the building was air conditioned.) Thawh Garage’s large increase was from source
(electricity) use that showed up on the summer mbiils. The Mill Rd school had no energy useelgst
in the records for 07/08, but some oil was delidare08/09, so although the amount was small,airgh
up as a huge increase.



Current Direct Current Indirect Current Total GHG
Facility Name  GHG Emissions GHG Emissions ili Emissions
(MO, e) (MCO.e) (MtCO. e)
Fire Station #2 5.21 il Rd _school 0.00 Mill Rd_school 6.15
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Recreation 2317 conter Recreation 3077
center mon Hall 71.75 center
Four Corners 26.58 Four Corners 9.60 Four Camers 36.18
R C Activity Center Activity Center
Damon Hall 33.83 Libeary 14 .50 Damaon Hall 4158
Hartland 205.59 Hartland 147.36 Hartland 352.95
Elementary Elementary Elementary
School School School

The first table “Direct Green House Gas Emoissi is similar to site energy and is a resultibtisage,
and the second table “Indirect GHG Emissions”asrfithe electricity usage, they are in Metric tofs o
CO2 equivalent. The Green House Gas productionuh larger from the furnaces in the buildings than
the electrical use, by a factor of 3-6 times. Hgplies even for HES with many electrical devices.
Because of this, an emphasis should be put onesgfibeating systems, insulation and repairindeaik
problems.

The third table is the total GHG emissionstfar buildings, helping to prioritize the buildingsor
example, although the Town Garage performs poardiyraight be an easier building to upgrade, it iy on
a medium energy user, following 5 other buildingd ahould not automatically be given the first gfo

In general, the buildings at the top of tis¢slieither perform better or use a smaller amot@abergy,
and thus are not as important for upgrading. Thiglings at the bottom of the lists perform worseuse
large amounts of energy, and are more importanvéwking on.
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Baseline: GHG Facility Name Eacility Name
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Damon Hall 4.33 Mill R school $973.09 Mill Rd. school $0.39
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The first table, “Change from baseline: GHGIi&Swns”, again shows the improvements made to
Damon Hall and the Rec Center reduced energy Tise.Four Corners Activity Center increase is hard t
pinpoint, because the amount is small enough teitben weather variations, which | cannot compeasat
for as Portfolio Manager does. As a rough estimatzems to be split between both site and source
energy, which would mean that it is a change igagaattern, perhaps more operating hours.

The last two tables again help to prioritespecially the cost per square foot figures. Sptside
HES because of it's need for electrical devicethenclassroom and the ongoing light fixture
improvement, there are three buildings that haveistently been towards the bottom of all the tstble
Four Corners Activity Center, Damon Hall, and thewh Garage, in a group at $1.38 to $1.57 per square
foot on the last table.

The other large energy user, the Rec Censsratieraged towards the middle and is not quite as
important, although it should continue to be imgayvbecause it is a larger account. Also, accgridin
the EPA database it is doing much better than atingitar buildings.

Based on the site, source, and GHG tablesingeanergy use is the main concern, and elegtricit
(except for HES) a smaller goal. New more effitiegating systems can be compared to the totalyyear
cost table to estimate the payback period. Unfatiely both Damon Hall and HES have brick wallshwit
relatively little insulation, but the basementta Four Corners Activity Center could be insuldtedn
the inside more easily. Walkthroughs by committeleinteers should be done on these buildings, and
some thought should be given to pressure testmdpiidings to find air leaks, considering the idiffty
of insulating the two brick buildings.



Building Use Description?

K-12 School

{Kbtu/

Average Source EUF | Average Percent | Average Site EUI
Source | ~ i

qft) {Kbtu/SqFt)

See Target Finder / Portfolio Manager

Grocery Store/Food Market

120

See Target Finder / Portfolio Manager

JCansnience Sie i et

Réétauraﬁt/(:afétena

53% 302

Fast Food

1306

534

See Target Finder / Portfolio Manager

Clinic/Other Outpatient Health

219

76%

= MedicalkOf’ﬁpe

: DdrrriitoryfF rétem‘ty/Soronty

See Target Fmder}' Portfolio Mérwagef‘ :

Hotgl, Motel or in‘n

See Ta(get Finder / Portfolio Manager =

Bank / Financial Insfitution See Target Finder / Portfolio Manager
= B k&
Entertainment/Culture 265 63%
Library 246 59%
Recreation 136 55%
Social/Meetil 57%

102

Fire Station/Police Station

157

569 78

Courthouse

See Target Finder / Portfolio Manager

44%

Self-storage I
Non-Refrigerated Warehouse See Target Finder / Portfolio Manager
Dustn ution/Shippi 90 61% 44

Notes:
source and site EUT values displayed are annual figures.

PBAPLUSS. These are defined as 2 more specific

Jfwrww eia doe gov/emewcbecs buil s himl

Converting site to source energy:

2003 CBECS National Average Source and Site Energy Use and Performance Comparisons by Building Type

! Commercial Building Energy Consumption Survey (CBECS), conducted in 2003, was used to calculate values presented in this table. The data is gathered from the Dept. of
Energy’s — Energy Information Admimstration (EIA). These are building types that are not currently availsble in EPA’s Portfolio Manager or Target Finder tools. Please note all

> Buildings Use Descriptions are taken from valid building activities as defined by EIA in the 2003 CBECS data. The average Source EUI and Site EUT are calculated kBru'sqft as
weighted averages across all buildings of a given type in the 2003 CBECS data set. The building type listed in blue is defined according to the CBECS variable for “Principal Building
Acuvity” (PBAS) which is a broader defined category. The subset of building types listed below those broader categories are defined according to the CBECS vanable for

bulding activity withm the broader PBAS category. Note all building type definitions can be found at:

* Source Energy is a measure that accounts for the energy consumed on site in addition to enerzy consumed durmg generation and ransmission in supplying energy to the site.

Source energy value are calculated using a conversion factor for electricity of 1 kBtu site energy = 3.34 kB source energy: a conversion factor for natural gas of 1 kBtu site energy =
1.047 kBtu source energy: a conversion factor for district heat of 1 kbm site energy = 1.40 source energy: and a conversion factor for fuel o1l of 1 kbru site energy = 1.01.

Explanation of Source Energy: The source energy intensity target cannot simply be converted into an equivalent site energy value because different design strategies may yield
different fuel mixes. Thus the different fuel mixes wanslate into the comresponding site to source ratios for a specific bwilding. It is mmportant to note that reducing source energy by
50% is not always mathematically aquivalent to reducing site energy by 50%. For the most equitable peer comparison, the associated fuel mux should be used to convert the modeled
site energy into the total source energy. The source energy use can then be compared to the values m this table.



