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Mother Earth Eco Village and Research Center
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Net Zero



Presenter
Presentation Notes
COMMENTARY clients to build well. I think that is good and then think of something of how they could protest or vote or other ways to participate.

commentary "The journey of a thousand miles begins beneath one's feet." "Even the longest journey must begin where you stand." Lao-tzu, The Way of Lao-tzu�Chinese philosopher (604 BC - 531 BC)    Small steps: Move from overwhelm to action: In allowing ourselves to see  this global challenge, it is nearly impossible for all of us to  avoid an  all encompassing feeling of powerlessness, resignation, and eventually despair that leads to avoidance,  denial, and inaction. In the midst of this mood of negativity, how can we find a path to the future that succeeds,  inspires, and ultimately transforms the future in a positive way? And is there a way that that design and construction can work together to support, nurture and encourage this positive future? And how can the this design and construction community work with others, including clients, developers, and the public in creating an physical infrastructure that support this positive future? How can one small architecture practice work with others to generate this future? The commitment and mission of Maclay Architects is to work with clients and stakeholders in generating a positive life affirming world and future for all in ways that promote function, health, beauty and value. 
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School
independent
study d to
project:

Judged to be

“iirresponsible, given the millions
of unhoused in the world”
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Organic architecture at
Goddard College




Photomontage of main sculpture studio whose space
is framed around two large plywood bents. Sculpture
Building is first part ot a 500-ft long linear Arts Complex
with bridges connecting classrooms and work spaces.

S I.nﬁ.a
e - il
“"ll-l'-il :l-h e Rl
= T Eﬂ% g ~

3 hﬁ%%ammﬁ{ the. e


















A e

=

o S )




C
@)
S
@)
—
4+
Q
£
)
















:
¥
H
!
4
§

4
]

























solaire ?

&

@
S0
=
o
&
Q o=
= 000
£
o
™)
=

1

BREERR T ", ~::

:;H,-um'-. FElIlEasanasa : .
i

i

—

SOLAR ARCHITECTURE
T




A Temporary City Celebrates Cooperation and
Creativity

The Whiz Bang Quick City, an instant town of mostly cardboard domes and inflatable tents, existed for four days near Woodstock,
New York.

By the MOTHER EARTH NEWS editors | July/dugust 1972
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Atemporary sauna near the pond is enjoyed by the — MORE ——
inhabitants of Whiz Bang Quick City.
CASS WESTER Passionate
Producer: Erin

Harvey of The
Kale Yard

Unique l.?
- Gardening Tools 1
Les Walker and Robert Mangurian—both professors of design at City College in New That are i
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A Guide to Reducing Heating and Cooling Losses

Through the Windows in Your Home

Movable Insulation

by William K. Langdon

Including Insulating options
for windows, glass doors,
skylights, greenhouses, and
solar hot water heaters.

EDITED BY STEWART BRAND.
Editor of CoEVOLUTION QUARTS
and THE LAST WHOLE.
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THE TIMES-ARGUS, BARRE-MONTPELIER, VT.

MONDAY, FEBF

The solar wall on this house in Middlesex collects enough heat on a sunny day even in winter to
send inside temperatures to 95 degrees. The steeply angled wall faces south and is designed to
collect free heat from the sun to warm Peter 0. Hood's home.

Solar Energy Is Free, And It Works

By GREGG BLACKBURN

MIDDLESEX — Temperatures were below
freezing all day Friday but Peter 0. Hood had
to open windows in his solar heated house here
when morning sun drove inside temperatures
to over 80 degrees. Hood said on sunnier days,
even in winter, the inside temperature hits 95
degrees.

The sun was obscured by clouds in the af-
ternoon Friday, but the house will stay warm
for a day and a half because of extra thick walls
containing six inches of insulation, according to
Hood. The 450 sq. ft.-solar wall is capable of
producing a minimal amount of heat even on a
mostly overcast day, Hood said.

Hood's solar heating system is not complete
yet, but when it is he says it will provide an
average two-thirds of all the heat requirements
in the house.

The solar heating system now consists of the
big south-facing wall angled to catch the
maximum amount of sun. The wall is made up
of a layer of special curved panels of tran-
sluscent fiberglass covering a layer of window
glass and a layer of metal roofing painted
black. There is an air space between each
layer, and behind the roofing a larger air space
open in the basement and on the top floor of the
house, Cold air is drawn into that last larger air
space by convection and is warmed by the sun
before spilling out to heat the upstairs of the
house

Still to be added to the system is ductwork
which will return the warm air to the space
between the first and second floors. Hood plans
to put a layer oé 140 e tween the

floors, full of a mixture of anti-freeze and water
to store the heat gained in the daytime,

The beer cans would be warmed in the day
and slowly cool off at night releasing heat to the
house.

Hood estimates the extra cost of the solar
collector to be about $2,000, but it should save at
least §500 a year in fuel costs if it provides two-
thirds of the heat for his six-room house.

The fiberglass is put over the window glass
partly for protection and partly because it
forms a curved surface to collect the sun's
rays. Hood said the curved surface is more
efficient than a flat one at collecting heat as the
sun moves across the sky and the angle of the
rays changes.

Hood said he asked two architect friends,
John Rayhill and David Bryan of the Black
River Construction Co. of Albany to design and
build a house for him. The two architects talked
him in to the idea of a solar house, although
Hood said he was a bit skeptical at first. He said
he did some research and found that his
location was one of the least sunny places in the
country, according to weather records, bul he
decided to take a chance on the solar collector.
Hood is pleased with the performance of the
solar collector and he is a man who enjoys his
warmth. In addition to the solar collector he
has three working wood stoves in the house and
it is wired for electric heat.

All that free heat from the sun plus the heat
from wood cut on his property “means I can
keep my house at a nice warm 72 degrees and
not-have to worry about the energy crunch or
high fuel costs,” Hood said.

Site Built Air Solar System






Institute for Social Ecology




Aspen House
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Skidompha House




Solar Module




Community Solar Module










February 17, 1977 THE VILLAGER

Stafford lamlly in

.l)dihdrsolarhea!ed

of ‘their new ex-’

ental ‘home, which they
into about a year -go with

at Bridgewater State .

. 'q-aqe, and a native of Lakeville,
'said that after returning

Dr. Mudhuﬂn@&m colleges
- and umnius throughout the

m

2 DWMbccauseonus
interests in natural energy.
'mmhﬂda windmill near his

MIT Computer

ld-olbebanémmuau\

.”'-ulmhtadonanmrr
2 led that the

e m-lm-huuumu;emm,

hry‘u.idl!.bnulm

m Mrs. Mordleels!.hal,

" the MIT computer rm;luo“:-e a

-pow.’

he.

* area because the bedrooms are a

glassed area in shelf like rooms
which hang off the east side of the
home.

- The south side is mos(l\ glassed
in to collect the sun’s rays. What is
called a static system is also
employed at the Stafford home. A
static .system includes drums of
water enclosed behind solar
collectors. This allows radiation of
heat into. the. home hours aftér
solar energy is not available.

“Our home is 72.degrees right .
Mrs. Stafford proudly an-
nounces. ‘She explains. that they
have been *
expenmemal home S

“One of our concerns, Mrs.
Stafford said, was whether or not
the home would be too hot in the
summer: “It was’ fine, it really
:m\c‘d cool, especially on the first
l'Ioor " Mrs.. Stafford said

Built into d hill

The home is built into a hill in a |

wooded area off the main road. The
north side is only exposed to the
weather on the second floor. The
south side, which collects the solar
energy, is exposeed on.both the
first and second floor. Dr. Stafford
said the basement was extremely
dry during the warm summer

mgn!hs Concrete on the first Boor. -

very pleased’ with the

Christopher Stafford ‘near his solar heated bedoom.
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Our first experiment with rigid foam N

insulation (1992)

With insulation in the ceiling plane (cold attic) how are we
going to prevent violations in thermal envelope?

Vapor barrier?
Ridge vent?

Eave vents?

How do we
insulate the
meditation
room?




Vermont Healthy Homes




Pogany Residence




Stratton Residence 2018
Underground

no concrete

earth bag construction
net zero

natural materials

clay floors







Otte Huling Residence




Hindsight is 20/20. What we now recognize that
we didn’t know
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Compact Shape




Airtight
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Airtightness is critical, and doable, and the
best energy saving investment




Daylight is great, but too much glazing leads to
overheating as well as net heat loss
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How much south glazing makes sense?



Much has changed in the last half century in
our understanding of sustainabilty

* Emphasis on opportunities for energy saving instead of renewable energy
generation

* Energy modeling helps direct your dollars toward saving energy

* Importance of the emergence of critical building science- not only understanding
the underlying science of failures, but sharing the information

 Airtightness is critical, and doable, and the best energy saving investment

* With more efficient equipment, and the potential to send green energy over the
electric lines, suddenly electric is no longer evil

e Cost of PV’s comes way down, changing the limits of energy saving investments

* Increased consciousness of global warming impacts of building materials vs
energy use over time



1. Shift from focus on Energy
Savings Generation to energy

saving
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2.Energy modelin
0s direct your

he

do
sav

ars toward

ng energy

Component Consumption

Property
Rahill
W VT

Organization HERS
VT Energy Investment Corp
888-921-5990 5/31/16
Bruce Courtot

Projected Rating

Rating No:6038P076

, Vermont
Energy Investment
Corporation

Weather:Montpelier, VT 1D:5851998
Rahill Builder
PO76p Rahill BGJ version.blg
Heat'ing Season{MMBtufyr) UDRH Rahill Savings %Saved
Ceilings/Roofs 7.9 5.7 2z 27.8%
Rim/Band Joists 0.0 0.0
Above Grade Walls 248 77 dfrde 69.2%
Foundation Walls 0.0 0.0
Doors 1.9 1.1 0.8 40.0%
Windows/Skylights 15.7 9.8 5.9 37.9%
Floors 0.0 0.0
Crawl Space/Unht Bsmt 0.0 0.0
Slab Floors 13.2 6.2 7.0 52.9%
Infiltration 5.0 31 1.9 38.4%
Mechanical Ventilation 8.9 3.0 5.9 66.6%
Ducts 0.0 0.0
Active Solar 0.0 0.0
Sunspace 0.0 0.0
Internal Gains -13.5 -10.3 -3.3 -24.1%
Total 63.9 26.3 7.7 58.9%
Heating Season(MMBtu/yr)
¥ UDRH m Rahill
25.00
20.00
15.00
£ 10.00
=
Z 5.00
Z 0.00
-5.00
-10.00
-15.00 =
il (%] an i) fal v bl e @ = w1 = W v
3 B2 —' E ] = E S 8 I = 9 £
g & £ £ & £ & &8 & % 2 & 3 § 8§
5 T % 5 g £ g £ & 2 2 E
= [l o = ~ = — E - =
T £ 5 g L g g
S E ¢ 5 £ g 8 £
[ o o o [=% =
Fal (IS = vy 1+
<< = — ol
z ("}
o 7
S =

REM/Rate - Residential Energy Analysis and Rating Software v15.2 Vermont
This information does not constitute any warranty of energy cost or savings.

© 1985-2016 Noresco, Boulder, Colorado.
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3. Project Energy Tracking for Results

Project Dala and Performance Meliics

i | Total
| . Additional Additional Additional Net Zero Energy
Project New/ Year | | Net Capital |Envelope Capital Capital Construction Performance/ Other Cadls:
Project Location SF Reno | Process loads | Complete | Modeled | Actual | EUI Cost Cost/sf Cost/sk Air infiltration Cost Certification it 5
| | LEED, Full/ Petal LBC,
LBC Net Zero Passive House
i [cfm50/sf & Cerified, Net Zero
I
Energy L;SBEV‘L‘J;\:EH:‘N [EU) sided suface {not certified), Net
] areq) Teic Ready, Near
Net Zero
Bennington Downtown SOB** |ennington, V| 22775 | Reno 2005 N/A 40 N/A N/A N/A N/A $2,700,000
Bennington Superior B Reno/ ! ! o
Bennington, VT| 65,000 2012 24 | 254 | 372,000 5.72 $5.72 0.05 12,246,000 anficipated NI LEED Gold
Courthouse and SOB e Add : i i i b i
Coastal Maine Botanical | |
Gardens -Bosarge Education |Booth Bay, ME| 8200 | MNew 2011 20 | 192 | -43 A N/A N/A a1l $3,200,000 LBC NI Cert LEED Gold
Center | |
DVTA, Transit Facility 16000 | New | Buswashing 2015 NfA | 83 | N/A /A N/A 014
Environmental Leaming ; ! | anficipated LBC MZ
Lincoln, MA 3700 | N 2018 25 D |-178]| $45.000 10.28 13.24 0021 1,665,000
Center - Mass Audubon g e | | ¥ ¥ ¥ $ Cert
George D. Aiken Center Burlington, VT 40,000 | Reno | EcoMachine 2011 33 |\ TBD | 24 0.051 $7.294,200 NIR LEED Platinum
Sreylack Glen Gutdoor  Aciams, MA 2500 | New | xitchen projsctag 7 | ®0 | o | $140000 $1098 $14.14 0.05" $7,750,000 anticipated NI
Center 2020 |
Lincoln School* Lincoln, MA 150,000 ::::‘:’: Kitchen 2021 23 | ™D | 311-§27 395,000,000 NI
Maclay Offices** waitsfield, VT 2568 | Reno 2006 N | 23 | o N/A /A N/A WA - LBC NI Cert
Middlebury South Village 17,000 | Mew 2011 /A 28 $50,000 $1600 $2.94 0039 NIR
Offices
Moosilauke Ravine Lodge modmﬂ' 11.000 | Mew Kitchen 2017 25 i) 0.154 9,000,000 NNZ
Moretown Town Offices 1.300 | Mew 2016 | D ! N/A N/A N/A 0.048 NIR
North Country School Walter e - | R
P.Breeman Performing Arts |5 9% [ 16000 | New prozjg?:?e 22 | ®0 | o | $s0000 $9.00 00385 $s100000 | OMCPAEC
Cir i |
" Light i = 1l
NRG Systems 1 Hinesburg, VT | 46000 | New Moty 2004 NA | 182 | 128 N/A N/A N/A a1z $5,440,000 NNZ LEED Gold
NRG Systems 2 Hinesburg, VT | 31,000 | New Lignt 2008 NA L 177 | 94 N/A N/A MNIA 0.06 $6,500.000 NNZ LEED Gold
Manufacturing
Proctor Academy Dining |\ o, i | 15000 | rew | Kichen/eiza [ o, 77 | 8 | o | swerm $6.29 §24.65 0032 $4,500,000 Nz
Commons oven ; |
Putney School Field House  |Putney, VT 16814 | New 2009 o9 | -2 ]$1,058000 - 35292 0.044 $5,209,754 LBC NI Cert LEED- NB 3.0 Platinum
Puiney School Gray House  |Puiney. VT 6084 | Reno Dormitory 2017 NA | 327 | o $23.46 $700,000 NI
SunCommeon Headquarters- |00 w1 | 7000 | mew 2016 wa | o283 | N/A NJA MIA ticipaiac LOCN
warehouse i ! cert
2;?:20'“'“0“ Headquarters - | ey vi | 2000 | mew 016 22 | 221 | -1 | $128194 $14.24 $14.24 0059 $1,620,000 Om'cmc'zf: e
" . Reno/ |
Wailsfiald United Churchot | g v | 75 | s 2017 S
Christ = |
Wellesley - Hunnewell wellesiey, MA | 78000 | New warming 2002 | | $2.22 N/A anficipated N
Elementary™ kifchen H |
The Willow School - Health, | |
Wellness and Nutition Gladstene, NJ | 20,000 | New Kitchen 015 219 | 259 | -16 N/A N/A N/A - LBC NI Cert Full LBC Cerlified
Center” | |
Twin Pines Housing - Tracy 'West Lebanon, i anticipated LBC NZ | anticipated Passive
? : 25300 | Ne 2019 254 | TBD o 7.60 0044 5,000,000
street Community Housing  |MH e i ¥ $ Cert House [PHIUS}
Vermont Creamery Offices 3000 | Reno 2015 18 | 426 $129.022 $20 $43.01 0.05 NIR
Vermont Land Trust** Montpelier, VT | 6000 | Reno 2015 27 | 202 | 377,580 38 $1293 023 $1,400,000 NNZ
Waitsfield Town Office 4700 | New 2016 16 | 239 | 0 0.057 NI
Ramapoe College* tahwah, NJ 4000 | Mew NIA | | N/A
Marshall Center™* 5t. Abans, VT - Reno - | | -
Putney General Store Puiney. VT !
Huntington PO Huntington, VT | |
Gmhn.vm.ags, Groton, VT - Reno - | '
Revitalization l ]
Seventh Generation Burington, VI | 30000 | Reno 2008 | | $2,500,000 LEED Gold




Net Zero Lowers State Taxes

20-Year Present Value of Operating and Additional
Capital Cost for Energy Improvements

20 -Year Present Value of Operating and Additional
Capital Costs for Energy Improvements
$6000,000 | T TU o - — —m e/ =
$2.2 M
65,000,000 | Saving
$4,000,000 \4
BLE0.000 - $] M
; g xS COI‘ITI!‘IUEd $3,000,000 $6,200,000
i“m o%° Savings
5150000 \1,3‘ $2,000,000 |— ~ sapo0000 |
we $2,500,000
$100000 ] $1,000,000 ——— _ _ ——
£500,000 e $0 $370,000
Y Existing Building Code Compliant NetZero Ready
@ 2 4 ] & 10 12 14 16 18 Fi
::lm::‘:m o= Coxde Compliant Additional Construction Cost NPV of Operating Costs
& Maclay Architects

80
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Presentation Notes
**** This slide is just cropped from the original slide, not a single image. Individual components have been grouped together


If possible make this just compare code and nzr and blow up 


Bennington 20-year Present Value Financial Analysis 



Chart2



20 -Year Present Value of Operating and Additional Capital Costs for Energy Improvements

Additional Construction Cost	EXISTING 3%"Fuel Escalation Rate	EXISTING 6%"Fuel Escalation Rate	CODE COMPLIANT 3%"Fuel Escalation rate	CODE COMPLIANT 6%"Fuel Escalation Rate	AS BUILT 3%"Fuel Escalation Rate	AS BUILT 6%"Fuel Escalation Rate	NET-ZERO 3 %"Fuel Escalation Rate	NET-ZERO 6 %"Fuel Escalation Rate	0	0	370000	NPV of Operating Costs	EXISTING 3%"Fuel Escalation Rate	EXISTING 6%"Fuel Escalation Rate	CODE COMPLIANT 3%"Fuel Escalation rate	CODE COMPLIANT 6%"Fuel Escalation Rate	AS BUILT 3%"Fuel Escalation Rate	AS BUILT 6%"Fuel Escalation Rate	NET-ZERO 3 %"Fuel Escalation Rate	NET-ZERO 6 %"Fuel Escalation Rate	6200000	4000000	2500000	



Profile

		Bennington Superior Cout House and State Office Building										cell means edit with new numbers

												cell means references edited cells

		Location:		Bennington, VT

		Description:		Existing Sick Building Transformation

		Project Scope:		Renovation & Addition



		Project Size:		65,000		 SF

		Project Cost:		$13,500,000.00

		Additional Cost above code:		$372,097.25

		Project cost CODE:		$13,127,902.75



				550000		est. kWh/yr with hot water, basedon first 11 months

		Existing EUI:		29		kBtu/SF

		Existing EUI:		91		kWh/sq.m.-yr

		Modeled EUI:		23		kBtu/SF



		Air Infiltration:



		Maintenance / year:				AS BUILT

						CODE COMPLIANT

						EXISTING

		Three comparrisons:		AS BUILT

				CODE COMPLIANT

				EXISTING

		Fuel:						Source:

		Electric 		0.17		(kWh)		$0.17 per kWh for electric, based on average spent at Bennington to this date

		Oil  		3.497		(gallon)		July 2013_VT fuel rate sheet

		Propane 		2.933		(gallon)		July 2013_VT fuel rate sheet

		Electric 						Source:

		As Built year total		445809		kWh		Model

		Code year total		727078		kWh		Model

		Existing		960000		kWh		??

		Oil  						Source:

		As Built year total				gal

		Code year total				gal

		Existing year total		30000		gal		client?

		Propane 						Source:

		As Built year total		264		gal

		Code year total		571		gal

		Existing year total		0		gal

		Financing						Source:

		Length of Bond		20		years		architect choice

		Interest Rate		3%				architect choice



				3%		Fuel escalation rate, low, above inflation

				6%		Fuel escalation rate, high, above inflation

				0%		Inflation rate

				0%		discount rate





EUI Chart (2)



				Energy Usage Intensity Comparison

								Net Zero Ready (modeled as built)		Code Compliant		Existing Facility		EIA National Ave. Existing Office



				Electricity		kBtu/yr		1,521,000		2,481,000		3,276,000		N/A

				Fossil Fuels		kBtu/yr		24,000		52,000		4,080,000		N/A

				Total		kBtu/yr		1,545,000		2,533,000		7,356,000		N/A



				EUI		kBtu/sf-yr		24		39		113		92

								Percent better than existing EUI:



								79%		66%		0%						0.741638796

												Source: Maclay Architects' File "BldgEnergyFinance"

				NOTES

				The average Vermont State Office Building is assumed to use 120 kBTU/sf-yr, per a 2009 email from Deborah Baslow





												% different

						existing sf=		60931.3382335783		64276

						SF = 		65,000		68568		0.9479640649

				Total Energy Consumed (efficiencies assumed in model)

				Electric						Source: 

				Net Zero Ready (modeled as built)		445,809		kWh						1,521,163		kBtu		494,822 kwh/yr		*Adam Kohler says model indicated / year

				Code Compliant		727,078		kWh						2,480,892		kBtu

				Existing Facility		960,000		kWh						3,275,654		kBtu



				Propane						Source:

				Net Zero Ready (modeled as built)		264		gal						24,182		kBtu

				Code Compliant		571		gal						52,304		kBtu

				Existing Facility		0		gal						0		kBtu



				Wood Pellets						Source:

				Net Zero Ready (modeled as built)				ton								kBtu

				Code Compliant				ton								kBtu

				Existing Facility				ton								kBtu



				Oil  

				Net Zero Ready (modeled as built)		0		gal						0		kBtu

				Code Compliant		0		gal						0		kBtu

				Existing Facility		30000		gal						4,080,000		kBtu





cap cost

						Difference in Cost between Energy "Code Compliant" and "Net-Zero Ready" Project 
at the Bennington Superior Court House and State Office Building								3/31/14



						Bennington Superior Cout House and State Office Building

						Building Component		1. Code Compliant Building		2. Net Zero Ready building/GSHP		Added           Cost		Added           Cost



				Envelope		Windows		Double-glazed windows		Triple-glazed windows		$30,557		$209,097

						Air/Vapor Barrier		Vapor barrier only		Combined air barrier and drainage plane		$39,000

						Insulation		Install 2" of rigid insulation under slabs		Install 4" of rigid insulation on exterior face of wall framing		$32,500

								Install 3" of rigid insulation on exterior face of wall framing		Install 4" of rigid insulation under slabs		$22,500

								Insulate seismic joint between new and existing wings to to R-9		Insulate seismic joint between new and existing wings to maximum R-value		$22,500

								Standard detailing of steel support for exterior sun shades		Custom  detailing of steel support for exterior sun shades to minimize thermal bridging		$8,000

								Standard detailing of steel relieving angles for brick veneer		Custom detailing of steel relieving angles for brick veneer to minimize thermal bridging		$14,000

								6" isocyanurate on the roof		9" minimum isocyanurate on the roof		$40,040

				Mechanical		Commissioning		NA		Full envelope commissioning & blower door testing		$27,000		$163,000		$372,097

						Solar Hot Water		Not a required system		Solar Hot Water System installed		$31,000

						HVAC		Standard HVAC Replacement 		High-efficiency Ground Source Heat Pump HVAC replacement		$105,000



												Total Added Cost		$372,097

												Added Envelope Cost Per Square Foot		$3.22

												Added Mechanical Cost Per Square Foot		$2.51

												Total Added Cost Per Square Foot		$5.72

												Total Added Cost As A Percentage Of Total Construction Cost		2.76%

														Source: Maclay Architects' File "BldgEnergyFinance"





















Capital Cost

				Difference in Cost between Energy "Code Compliant" and "Net-Zero Ready" Project                                                            at the Bennington Superior Court House and State Office Building						5/7/12



				Building Component		Code                                                                       Compliant		"Net-Zero Ready"                                                           (As Built)		Added           Cost

				Windows		Double-glazed windows		Triple-glazed windows		$30,557

				Insulation		Install 2" of rigid insulation under slabs		Install 4" of rigid insulation on exterior face of wall framing		$32,500

						Install 3" of rigid insulation on exterior face of wall framing		Install 4" of rigid insulation under slabs		$22,500

						Insulate seismic joint between new and existing wings to to R-9		Insulate seismic joint between new and existing wings to maximum R-value		$22,500

						Standard detailing of steel support for exterior sun shades		Custom  detailing of steel support for exterior sun shades to minimize thermal bridging		$8,000

						Standard detailing of steel relieving angles for brick veneer		Custom detailing of steel relieving angles for brick veneer to minimize thermal bridging		$14,000

						6" isocyanurate on the roof		9" minimum isocyanurate on the roof		$40,040

				Air/Vapor Barrier		Vapor barrier only		Combined air barrier and drainage plane		$39,000		$209,097

				Commissioning		NA		Full envelope commissioning & blower door testing		$27,000		$236,097

				Solar Hot Water		Not a required system		Solar Hot Water System installed		$31,000

				HVAC		Standard HVAC Replacement 		High-efficiency Ground Source Heat Pump HVAC replacement		$105,000

								Total Added Cost		$372,097

								Total Added Cost Per Square Foot		$5.72

								Total Added Cost As A Percentage Of Total Construction Cost		3.04%

				Notes:

				9% more for triple glazed windows than double glazed as of Accurate Dorwin

				Polyiso cost from Means - $1.82/sf per 3" thickness

				Vapor barrier only = 50% cost of combined air and vapor barrier

				Standard HVAC Replacement = High efficiency boiler and chiller for cooling

				Original Cost without Owner elected Change Orders = $12,246,000, or $188.40/SF

						MA fee proposal with ASHP		988250

						MA fee proposal with GSHP		909125

						Additional Design Engineering for GSHP		79125

						Additional Field Testing and CA for GSHP		72875

						Total GSHP system design and field work		152000

						Geothermal Well Design Costs		152000

						Geothermal well and pump installation original bid		223000

						Geothermal well change order work		80000

						Total for geothermal well design and system		455000



						DEW estimates that a conventional oil fired boiler system, with an exterior underground fuel oil tank, a chiller and cooling tower, with the interconnecting pumps and piping would cost the following:		350000

						Additonal cost for GSHP versus conventional equipment		105000

						Original Bid w/o Cos		12246000

						Cost per SF based on original bid		188.4

						Net-zero ready added cost		$372,097

						Cost per Sf for Net-zero Ready		$5.72

						Added cost of Net-zero Ready as % of total		3.04%

						4" in lieu of 3" rigid insulation		21437.3473127036





fuel escalation

				Fuel Prices without solar Plateau																		Fuel Prices with solar Plateau

				Cost of 		Electric 		Cost of 		Oil  		Cost of		Propane 								 Cost of 		Electric 		Cost of 		Oil  		Cost of 		Propane 

				$0.17		(kWh)		$3.50		(gallon)		$2.93		(gallon)								$0.17		(kWh)		$3.50		(gallon)		$2.93		(gallon)

																						$0.34		Max Cost 		$6.99		Max Cost 		$5.87		Max Cost 		Escalation at inflation rate only over this price of oil per gallon or kWh of electricity

				3%		6%		3%		6%		3%		6%								3%		6%		3%		6%		3%		6%

		year		Low  Escalation		High  Escalation		Low Escalation		High  Escalation		Low Escalation		High Escalation								Low Escalation		High Escalation		Low Escalation		High Escalation		Low Escalation		High Escalation

		1		$0.17		$0.17		$3.50		$3.50		$2.93		$2.93								$0.17		$0.17		$3.50		$3.50		$2.93		$2.93

		2		$0.18		$0.18		$3.60		$3.71		$3.02		$3.11								$0.18		$0.18		$3.60		$3.71		$3.02		$3.11

		3		$0.18		$0.19		$3.71		$3.82		$3.11		$3.20								$0.18		$0.19		$3.71		$3.93		$3.11		$3.30

		4		$0.19		$0.20		$3.82		$3.93		$3.20		$3.30								$0.19		$0.20		$3.82		$4.16		$3.20		$3.49

		5		$0.19		$0.21		$3.94		$4.05		$3.30		$3.40								$0.19		$0.21		$3.94		$4.41		$3.30		$3.70

		6		$0.20		$0.23		$4.05		$4.17		$3.40		$3.50								$0.20		$0.23		$4.05		$4.68		$3.40		$3.93

		7		$0.20		$0.24		$4.18		$4.30		$3.50		$3.60								$0.20		$0.24		$4.18		$4.96		$3.50		$4.16

		8		$0.21		$0.26		$4.30		$4.43		$3.61		$3.71								$0.21		$0.26		$4.30		$5.26		$3.61		$4.41

		9		$0.22		$0.27		$4.43		$4.56		$3.72		$3.82								$0.22		$0.27		$4.43		$5.57		$3.72		$4.67

		10		$0.22		$0.29		$4.56		$4.70		$3.83		$3.94								$0.22		$0.29		$4.56		$5.91		$3.83		$4.96

		11		$0.23		$0.30		$4.70		$4.84		$3.94		$4.06								$0.23		$0.30		$4.70		$6.26		$3.94		$5.25

		12		$0.24		$0.32		$4.84		$4.98		$4.06		$4.18								$0.24		$0.32		$4.84		$6.64		$4.06		$5.57

		13		$0.24		$0.34		$4.99		$5.13		$4.18		$4.30								$0.24		$0.32		$4.99		$6.64		$4.18		$5.90

		14		$0.25		$0.36		$5.14		$5.29		$4.31		$4.43								$0.25		$0.32		$5.14		$6.64		$4.31		$6.26

		15		$0.26		$0.38		$5.29		$5.44		$4.44		$4.57								$0.26		$0.32		$5.29		$6.64		$4.44		$6.63

		16		$0.26		$0.41		$5.45		$5.61		$4.57		$4.70								$0.26		$0.32		$5.45		$6.64		$4.57		$6.63

		17		$0.27		$0.43		$5.61		$5.78		$4.71		$4.84								$0.27		$0.32		$5.61		$6.64		$4.71		$6.63

		18		$0.28		$0.46		$5.78		$5.95		$4.85		$4.99								$0.28		$0.32		$5.78		$6.64		$4.85		$6.63

		19		$0.29		$0.49		$5.95		$6.13		$4.99		$5.14								$0.29		$0.32		$5.95		$6.64		$4.99		$6.63

		20		$0.30		$0.51		$6.13		$6.31		$5.14		$5.29								$0.30		$0.32		$6.13		$6.64		$5.14		$6.63













electric low-no plateau	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	0.17	0.17510000000000001	0.18035300000000001	0.18576359000000001	0.19133649770000002	0.19707659263100002	0.20298889040993004	0.20907855712222795	0.2153509138358948	0.22181144125097166	0.2284657844885008	0.23531975802315583	0.2423793507638505	0.24965073128676601	0.25714025322536899	0.26485446082213004	0.27280009464679394	0.28098409748619779	0.28941362041078372	0.29809602902310722	electric-high no plateau	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	0.17	0.18020000000000003	0.19101200000000004	0.20247272000000005	0.21462108320000006	0.22749834819200007	0.24114824908352009	0.25561714402853131	0.27095417267024319	0.28721142303045777	0.30444410841228525	0.32271075491702239	0.34207340021204374	0.3625978042247664	0.38435367247825242	0.40741489282694759	0.43185978639656447	0.45777137358035835	0.48523765599517987	0.51435191535489067	oil-low no plateau	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	3.4969999999999999	3.6019100000000002	3.7099673000000002	3.8212663190000002	3.9359043085700005	4.0539814378271002	4.1756008809619134	4.3008689073907709	4.4298949746124938	4.5627918238508691	4.6996755785663957	4.8406658459233878	4.9858858213010899	5.1354623959401229	5.289526267818327	5.4482120558528768	5.6116584175284636	5.7800081700543178	5.9534084151559474	6.1320106676106256	oil high no plateau	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	3.4969999999999999	3.70682	3.8180246000000002	3.9325653380000003	4.0505422981400008	4.1720585670842008	4.2972203240967266	4.4261369338196284	4.5589210418342176	4.6956886730892435	4.8365593332819214	4.9816561132803798	5.1311057966787912	5.2850389705791558	5.4435901396965303	5.6068978438874266	5.7751047792040495	5.9483579225801719	6.1268086602575771	6.3106129200653047	propane, low no plateau	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	2.9329999999999998	3.0209899999999998	3.1116196999999999	3.2049682910000001	3.3011173397300002	3.4001508599219004	3.5021553857195573	3.6072200472911442	3.7154366487098787	3.8268997481711753	3.9417067406163104	4.0599579428348003	4.1817566811198441	4.3072093815534398	4.4364256630000432	4.5695184328900442	4.7066039858767459	4.8478021054530487	4.9932361686166402	5.1430332536751395	propane, high no plateau	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	2.9329999999999998	3.1089799999999999	3.2022493999999999	3.2983168819999999	3.3972663884600003	3.4991843801138005	3.6041599115172147	3.7122847088627311	3.8236532501286131	3.9383628476324715	4.056513733061446	4.1782091450532892	4.3035554194048888	4.4326620819870346	4.5656419444466465	4.7026112027800462	4.8436895388634476	4.9890002250293506	5.1386702317802317	5.2928303387336388	electric, low plateau	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	0.17	0.17510000000000001	0.18035300000000001	0.18576359000000001	0.19133649770000002	0.19707659263100002	0.20298889040993004	0.20907855712222795	0.2153509138358948	0.22181144125097166	0.2284657844885008	0.23531975802315583	0.2423793507638505	0.24965073128676601	0.25714025322536899	0.26485446082213004	0.27280009464679394	0.28098409748619779	0.28941362041078372	0.29809602902310722	electric, high plateau	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	0.17	0.18020000000000003	0.19101200000000004	0.20247272000000005	0.21462108320000006	0.22749834819200007	0.24114824908352009	0.25561714402853131	0.27095417267024319	0.28721142303045777	0.30444410841228525	0.32271075491702239	0.32271075491702239	0.32271075491702239	0.32271075491702239	0.32271075491702239	0.32271075491702239	0.32271075491702239	0.32271075491702239	0.32271075491702239	oil, low plateau	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	3.4969999999999999	3.6019100000000002	3.7099673000000002	3.8212663190000002	3.9359043085700005	4.0539814378271002	4.1756008809619134	4.3008689073907709	4.4298949746124938	4.5627918238508691	4.6996755785663957	4.8406658459233878	4.9858858213010899	5.1354623959401229	5.289526267818327	5.4482120558528768	5.6116584175284636	5.7800081700543178	5.9534084151559474	6.1320106676106256	oil, high plateau	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	3.4969999999999999	3.70682	3.9292292000000004	4.1649829520000008	4.4148819291200008	4.6797748448672012	4.960561335559234	5.2581950156927881	5.5736867166343558	5.9081079196324175	6.2625943948103631	6.6383500584989852	6.6383500584989852	6.6383500584989852	6.6383500584989852	6.6383500584989852	6.6383500584989852	6.6383500584989852	6.6383500584989852	6.6383500584989852	propane, low plateau	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	2.9329999999999998	3.0209899999999998	3.1116196999999999	3.2049682910000001	3.3011173397300002	3.4001508599219004	3.5021553857195573	3.6072200472911442	3.7154366487098787	3.8268997481711753	3.9417067406163104	4.0599579428348003	4.1817566811198441	4.3072093815534398	4.4364256630000432	4.5695184328900442	4.7066039858767459	4.8478021054530487	4.9932361686166402	5.1430332536751395	propane high plateau	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	2.9329999999999998	3.1089799999999999	3.2955188	3.493249928	3.7028449236800003	3.9250156191008005	4.1605165562468489	4.4101475496216604	4.6747564025989607	4.9552417867548986	5.2525562939601924	5.5677096715978038	5.9017722518936724	6.2558785870072926	6.6312313022277305	6.6312313022277305	6.6312313022277305	6.6312313022277305	6.6312313022277305	6.6312313022277305	electric low-no plateau	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	0.17	0.17510000000000001	0.18035300000000001	0.18576359000000001	0.19133649770000002	0.19707659263100002	0.20298889040993004	0.20907855712222795	0.2153509138358948	0.22181144125097166	0.2284657844885008	0.23531975802315583	0.2423793507638505	0.24965073128676601	0.25714025322536899	0.26485446082213004	0.27280009464679394	0.28098409748619779	0.28941362041078372	0.29809602902310722	electric-high no plateau	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	0.17	0.18020000000000003	0.19101200000000004	0.20247272000000005	0.21462108320000006	0.22749834819200007	0.24114824908352009	0.25561714402853131	0.27095417267024319	0.28721142303045777	0.30444410841228525	0.32271075491702239	0.34207340021204374	0.3625978042247664	0.38435367247825242	0.40741489282694759	0.43185978639656447	0.45777137358035835	0.48523765599517987	0.51435191535489067	electric, low plateau	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	0.17	0.17510000000000001	0.18035300000000001	0.18576359000000001	0.19133649770000002	0.19707659263100002	0.20298889040993004	0.20907855712222795	0.2153509138358948	0.22181144125097166	0.2284657844885008	0.23531975802315583	0.2423793507638505	0.24965073128676601	0.25714025322536899	0.26485446082213004	0.27280009464679394	0.28098409748619779	0.28941362041078372	0.29809602902310722	electric, high plateau	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	0.17	0.18020000000000003	0.19101200000000004	0.20247272000000005	0.21462108320000006	0.22749834819200007	0.24114824908352009	0.25561714402853131	0.27095417267024319	0.28721142303045777	0.30444410841228525	0.32271075491702239	0.32271075491702239	0.32271075491702239	0.32271075491702239	0.32271075491702239	0.32271075491702239	0.32271075491702239	0.32271075491702239	0.32271075491702239	

Solar needed

		Solar PV needed to reach net zero

		Solar Electric needed		AS BUILT

		Electric 		445809		(kWh)		1521100		kBTU		445809		kWh

		Oil  		0		(gallon)		0		kBTU		0		kWh

		Propane 		264		(gallon)		24182.4		kBTU		7		kWh

								1545283		Total kBTU		445816		Total kWh		23.8		kBTU/sf-yr



				1.1		kWh/yr-Wp

				405		kWp of photovoltaics

				0		$ / watt installed

				$   - 0		Total cost photovoltaics

		Assumptions:

		1 gallon oil 		136000		BTU

		1 gallon of propane 		91600		BTU

		1 kWh of electricity 		3412		BTU





NPV (Plateau)

				Bennington Courthouse Energy Data																		8/2/13		9:44 am



						AS BUILT				CODE COMPLIANT				EXISTING				NET-ZERO

						Energy Use		Cost ($)		Energy Use		Cost ($)		Energy Use		Cost ($)		Energy Use		Cost ($)

				Electric  (kWh)		445,809		$75,788		727,078		$123,603		960,000		$163,200		0		$0

				Oil   (gallon)		0		$0		0		$0		30,000		$104,910		0		$0

				Propane  (gallon)		264		$774		571		$1,675		0		$0		0		$0

				Total Energy Usage (kBTU)		1,547,500		$76,562		2,537,890		$125,278		7,415,520		$268,110

				EUI (kBTU/sf-yr)		24		$1.18		39		$1.93		114		$4.12



				Total Construction Cost		NA		$13,500,000		NA		$13,127,903		NA		NA		NA		$13,500,000

				Additional Construction Cost		NA		$372,097		NA		$0		NA		NA		NA		$372,097

				Maintenance Cost		NA		$0		NA		$0		NA		$0		NA

				Assumptions:

				$0.17 per kWh for electric, based on average spent at Bennington to this date

				Fossil fuel prices 		July 2013_VT fuel rate sheet

				Benchmark - Average kbtu/SF for a new building - 90.9 kBtu/SF - from Building Energy Data Book





				AS BUILT		3%		Fuel Escalation Rate												AS BUILT		6%		Fuel Escalation Rate

				Additional Capital Cost				$372,097												Additional Capital Cost				$372,097

				Year		Electric 		Propane 		Oil  		Annual Energy Cost		Net Position		Cumulative Position		-$372,097		Year		Electric 		Propane 		Oil  		Annual Energy Cost		Net Position		Cumulative Position

				1		$75,788		$774		$0		$76,562		-$323,381		-$323,381		$50,178		1		$75,788		$774		$0		$76,562		-$323,381		-$323,381		-$372,097

				2		$78,061		$798		$0		$78,859		$50,178		-$273,203		$51,683		2		$80,335		$821		$0		$81,156		$51,639		-$271,742		$51,639

				3		$80,403		$821		$0		$81,224		$51,683		-$221,520		$53,233		3		$85,155		$870		$0		$86,025		$54,737		-$217,004		$54,737

				4		$82,815		$846		$0		$83,661		$53,233		-$168,287		$54,830		4		$90,264		$922		$0		$91,186		$58,022		-$158,983		$58,022

				5		$85,300		$871		$0		$86,171		$54,830		-$113,457		$56,475		5		$95,680		$978		$0		$96,658		$61,503		-$97,480		$61,503

				6		$87,859		$898		$0		$88,756		$56,475		-$56,981		$58,170		6		$101,421		$1,036		$0		$102,457		$65,193		-$32,287		$65,193

				7		$90,494		$925		$0		$91,419		$58,170		$1,188		$59,915		7		$107,506		$1,098		$0		$108,604		$69,105		$36,818		$69,105

				8		$93,209		$952		$0		$94,161		$59,915		$61,103		$61,712		8		$113,956		$1,164		$0		$115,121		$73,251		$110,069		$73,251

				9		$96,005		$981		$0		$96,986		$61,712		$122,815		$63,564		9		$120,794		$1,234		$0		$122,028		$77,646		$187,716		$77,646

				10		$98,886		$1,010		$0		$99,896		$63,564		$186,379		$65,470		10		$128,041		$1,308		$0		$129,350		$82,305		$270,020		$82,305

				11		$101,852		$1,041		$0		$102,893		$65,470		$251,849		$67,435		11		$135,724		$1,387		$0		$137,111		$87,243		$357,264		$87,243

				12		$104,908		$1,072		$0		$105,979		$67,435		$319,284		$69,458		12		$143,867		$1,470		$0		$145,337		$92,478		$449,742		$92,478

				13		$108,055		$1,104		$0		$109,159		$69,458		$388,742		$71,541		13		$143,867		$1,558		$0		$145,425		$92,580		$542,322		$92,580

				14		$111,297		$1,137		$0		$112,434		$71,541		$460,283		$73,688		14		$143,867		$1,652		$0		$145,519		$92,689		$635,011		$92,689

				15		$114,635		$1,171		$0		$115,807		$73,688		$533,970		$75,898		15		$143,867		$1,751		$0		$145,618		$92,804		$727,815		$92,804

				16		$118,075		$1,206		$0		$119,281		$75,898		$609,869		$78,175		16		$143,867		$1,751		$0		$145,618		$92,804		$820,620		$92,804

				17		$121,617		$1,243		$0		$122,859		$78,175		$688,044		$80,520		17		$143,867		$1,751		$0		$145,618		$92,804		$913,424		$92,804

				18		$125,265		$1,280		$0		$126,545		$80,520		$768,564		$82,936		18		$143,867		$1,751		$0		$145,618		$92,804		$1,006,228		$92,804

				19		$129,023		$1,318		$0		$130,341		$82,936		$851,500		$85,424		19		$143,867		$1,751		$0		$145,618		$92,804		$1,099,033		$92,804

				20		$132,894		$1,358		$0		$134,252		$85,424		$936,924				20		$143,867		$1,751		$0		$145,618		$92,804		$1,191,837		$92,804

				Present Value		$2,036,439		$20,806		$0		$2,057,245						$888,208		Present Value		$2,429,470		$26,776		$0		$2,456,246						($45,582.06)

												$2,057,245		$936,924																$1,191,837

				CODE COMPLIANT		3%		Fuel Escalation rate												CODE COMPLIANT		6%		Fuel Escalation Rate

				Additional Capital Cost				NA												Additional Capital Cost				NA

				Year		Electric 		Propane 		Oil  		Annual Energy Cost								Year		Electric 		Propane 		Oil  		Annual Energy Cost

				1		$123,603		$1,675		$0		$125,278								1		$123,603		$1,675		$0		$125,278

				2		$127,311		$1,725		$0		$129,036								2		$131,019		$1,775		$0		$132,795

				3		$131,131		$1,777		$0		$132,907								3		$138,881		$1,882		$0		$140,762

				4		$135,065		$1,830		$0		$136,895								4		$147,213		$1,995		$0		$149,208

				5		$139,117		$1,885		$0		$141,001								5		$156,046		$2,114		$0		$158,161

				6		$143,290		$1,941		$0		$145,232								6		$165,409		$2,241		$0		$167,650

				7		$147,589		$2,000		$0		$149,588								7		$175,334		$2,376		$0		$177,709

				8		$152,016		$2,060		$0		$154,076								8		$185,854		$2,518		$0		$188,372

				9		$156,577		$2,122		$0		$158,698								9		$197,005		$2,669		$0		$199,674

				10		$161,274		$2,185		$0		$163,459								10		$208,825		$2,829		$0		$211,655

				11		$166,112		$2,251		$0		$168,363								11		$221,355		$2,999		$0		$224,354

				12		$171,096		$2,318		$0		$173,414								12		$234,636		$3,179		$0		$237,815

				13		$176,229		$2,388		$0		$178,616								13		$234,636		$3,370		$0		$238,006

				14		$181,516		$2,459		$0		$183,975								14		$234,636		$3,572		$0		$238,208

				15		$186,961		$2,533		$0		$189,494								15		$234,636		$3,786		$0		$238,422

				16		$192,570		$2,609		$0		$195,179								16		$234,636		$3,786		$0		$238,422

				17		$198,347		$2,687		$0		$201,034								17		$234,636		$3,786		$0		$238,422

				18		$204,297		$2,768		$0		$207,065								18		$234,636		$3,786		$0		$238,422

				19		$210,426		$2,851		$0		$213,277								19		$234,636		$3,786		$0		$238,422

				20		$216,739		$2,937		$0		$219,676								20		$234,636		$3,786		$0		$238,422

				Present Value		$3,321,266		$45,001		$0		$3,366,267								Present Value		$3,962,267		$57,913		$0		$4,020,180



				EXISTING		3%		Fuel Escalation Rate												EXISTING		6%		Fuel Escalation Rate

				Additional Capital Cost				NA												Additional Capital Cost				NA

				Year		Electric 		Propane 		Oil  		Annual Energy Cost								Year		Electric 		Propane 		Oil  		Annual Energy Cost

				1		$163,200		$0		$104,910		$268,110								1		$163,200		$0		$104,910		$268,110

				2		$168,096		$0		$108,057		$276,153								2		$172,992		$0		$111,205		$284,197

				3		$173,139		$0		$111,299		$284,438								3		$183,372		$0		$117,877		$301,248

				4		$178,333		$0		$114,638		$292,971								4		$194,374		$0		$124,949		$319,323

				5		$183,683		$0		$118,077		$301,760								5		$206,036		$0		$132,446		$338,483

				6		$189,194		$0		$121,619		$310,813								6		$218,398		$0		$140,393		$358,792

				7		$194,869		$0		$125,268		$320,137								7		$231,502		$0		$148,817		$380,319

				8		$200,715		$0		$129,026		$329,741								8		$245,392		$0		$157,746		$403,138

				9		$206,737		$0		$132,897		$339,634								9		$260,116		$0		$167,211		$427,327

				10		$212,939		$0		$136,884		$349,823								10		$275,723		$0		$177,243		$452,966

				11		$219,327		$0		$140,990		$360,317								11		$292,266		$0		$187,878		$480,144

				12		$225,907		$0		$145,220		$371,127								12		$309,802		$0		$199,151		$508,953

				13		$232,684		$0		$149,577		$382,261								13		$309,802		$0		$199,151		$508,953

				14		$239,665		$0		$154,064		$393,729								14		$309,802		$0		$199,151		$508,953

				15		$246,855		$0		$158,686		$405,540								15		$309,802		$0		$199,151		$508,953

				16		$254,260		$0		$163,446		$417,707								16		$309,802		$0		$199,151		$508,953

				17		$261,888		$0		$168,350		$430,238								17		$309,802		$0		$199,151		$508,953

				18		$269,745		$0		$173,400		$443,145								18		$309,802		$0		$199,151		$508,953

				19		$277,837		$0		$178,602		$456,439								19		$309,802		$0		$199,151		$508,953

				20		$286,172		$0		$183,960		$470,133								20		$309,802		$0		$199,151		$508,953

				Present Value		$4,385,245		$0		$2,818,971		$7,204,216								Present Value		$5,231,593		$0		$3,363,030		$8,594,623

				NET-ZERO		3%		Fuel Escalation Rate												NET-ZERO		6%		Fuel Escalation Rate

				Additional Capital Cost				$372,097						*compared to CODE						Additional Capital Cost				$372,097						*compared to CODE

				Year		Electric 		Propane 		Oil  		Annual Energy Cost		Annual Cost Savings						Year		Electric 		Propane 		Oil  		Annual Energy Cost		Annual Cost Savings

				1		$0		$0		$0		$0		$125,278						1		$0		$0		$0		$0		$125,278

				2		$0		$0		$0		$0		$129,036						2		$0		$0		$0		$0		$132,795

				3		$0		$0		$0		$0		$132,907						3		$0		$0		$0		$0		$140,762

				4		$0		$0		$0		$0		$136,895						4		$0		$0		$0		$0		$149,208

				5		$0		$0		$0		$0		$141,001						5		$0		$0		$0		$0		$158,161

				6		$0		$0		$0		$0		$145,232						6		$0		$0		$0		$0		$167,650

				7		$0		$0		$0		$0		$149,588						7		$0		$0		$0		$0		$177,709

				8		$0		$0		$0		$0		$154,076						8		$0		$0		$0		$0		$188,372

				9		$0		$0		$0		$0		$158,698						9		$0		$0		$0		$0		$199,674

				10		$0		$0		$0		$0		$163,459						10		$0		$0		$0		$0		$211,655

				11		$0		$0		$0		$0		$168,363						11		$0		$0		$0		$0		$224,354

				12		$0		$0		$0		$0		$173,414						12		$0		$0		$0		$0		$237,815

				13		$0		$0		$0		$0		$178,616						13		$0		$0		$0		$0		$238,006

				14		$0		$0		$0		$0		$183,975						14		$0		$0		$0		$0		$238,208

				15		$0		$0		$0		$0		$189,494						15		$0		$0		$0		$0		$238,422

				16		$0		$0		$0		$0		$195,179						16		$0		$0		$0		$0		$238,422

				17		$0		$0		$0		$0		$201,034						17		$0		$0		$0		$0		$238,422

				18		$0		$0		$0		$0		$207,065						18		$0		$0		$0		$0		$238,422

				19		$0		$0		$0		$0		$213,277						19		$0		$0		$0		$0		$238,422

				20		$0		$0		$0		$0		$219,676						20		$0		$0		$0		$0		$238,422

				Present Value		$0		$0		$0		$0		$3,366,267						Present Value		$0		$0		$0		$0		$4,020,180





20-yr Cap & Op. Graph

				no solar plateau

						Additional Construction Cost		Maintenance costs*		NPV of Operating Costs		Total Owning and Operating

				EXISTING 3%"Fuel Escalation Rate		$0				$7,204,216		$7,204,216

				EXISTING 6%"Fuel Escalation Rate		$0

EB: EB:
It would not have been a zero c apital or maintenance cost to leae building as it was, due to many issues with the building.  Whgo knows how much it would have cost?
				$8,901,430		$8,901,430



				CODE COMPLIANT 3%"Fuel Escalation rate		$0				$3,366,267		$3,366,267

				CODE COMPLIANT 6%"Fuel Escalation Rate		$0				$4,593,082		$4,593,082



				AS BUILT 3%"Fuel Escalation Rate		$372,097				$2,057,245		$2,429,343

				AS BUILT 6%"Fuel Escalation Rate		$372,097				$2,809,279		$3,181,376



				NET-ZERO 3 %"Fuel Escalation Rate		$372,097				$0		$372,097

				NET-ZERO 6 %"Fuel Escalation Rate		$372,097				$0		$372,097

								*omitting for this scenario



















































				solar plateau

						Additional Construction Cost		Maintenance Costs*		NPV of Operating Costs		Total Owning and Operating

				EXISTING 3%"Fuel Escalation Rate		$0				$7,204,216		$7,204,216

				EXISTING 6%"Fuel Escalation Rate		$0				$8,594,623		$8,594,623



				CODE COMPLIANT 3%"Fuel Escalation rate		$0				$3,366,267		$3,366,267

				CODE COMPLIANT 6%"Fuel Escalation Rate		$0				$4,020,180		$4,020,180



				AS BUILT 3%"Fuel Escalation Rate		$372,097				$2,057,245		$2,429,343

				AS BUILT 6%"Fuel Escalation Rate		$372,097				$2,456,246		$2,828,343



				NET-ZERO 3 %"Fuel Escalation Rate		$372,097				$0		$372,097

				NET-ZERO 6 %"Fuel Escalation Rate		$372,097				$0		$372,097

								*omitting for this scenario

										round:

										-3

				solar plateau

						Additional Construction Cost		Maintenance Costs*		NPV of Operating Costs		Total Owning and Operating

				EXISTING 6%"Fuel Escalation Rate		$0				$6,182,000		$6,182,000

				CODE COMPLIANT 6%"Fuel Escalation Rate		$0				$2,891,000		$2,891,000

				AS BUILT 6%"Fuel Escalation Rate		$372,000				$1,766,000		$2,138,000

						Additional Construction Cost		Maintenance Costs*		NPV of Operating Costs		Total Owning and Operating

				EXISTING 6%"Fuel Escalation Rate		$0				$6,182,000		$6,182,000

				CODE COMPLIANT 6%"Fuel Escalation Rate		$0				$4,020,000		$4,020,000

				AS BUILT 6%"Fuel Escalation Rate		$372,000				$2,456,000		$2,828,000

						Additional Construction Cost		Maintenance Costs*		NPV of Operating Costs		Total Owning and Operating

				EXISTING 6%"Fuel Escalation Rate		$0				$6,200,000		$6,200,000

				CODE COMPLIANT 6%"Fuel Escalation Rate		$0				$4,000,000		$4,000,000

				AS BUILT 6%"Fuel Escalation Rate		$370,000		$0		$2,500,000		$2,800,000



Bennington Courthouse Energy Options

Additional Construction Cost	

NPV of Operating Costs	

Bennington Courthouse Energy Options (with Solar Plateau)

Additional Construction Cost	EXISTING 3%"Fuel Escalation Rate	EXISTING 6%"Fuel Escalation Rate	CODE COMPLIANT 3%"Fuel Escalation rate	CODE COMPLIANT 6%"Fuel Escalation Rate	AS BUILT 3%"Fuel Escalation Rate	AS BUILT 6%"Fuel Escalation Rate	NET-ZERO 3 %"Fuel Escalation Rate	NET-ZERO 6 %"Fuel Escalation Rate	0	0	0	0	372097.25	372097.25	372097.25	372097.25	NPV of Operating Costs	EXISTING 3%"Fuel Escalation Rate	EXISTING 6%"Fuel Escalation Rate	CODE COMPLIANT 3%"Fuel Escalation rate	CODE COMPLIANT 6%"Fuel Escalation Rate	AS BUILT 3%"Fuel Escalation Rate	AS BUILT 6%"Fuel Escalation Rate	NET-ZERO 3 %"Fuel Escalation Rate	NET-ZERO 6 %"Fuel Escalation Rate	7204216.1042405544	8594622.5461996458	3366266.8558416185	4020180.2830989729	2057245.366106153	2456246.1342084692	0	0	

Bennington Courthouse Energy Options

Additional Construction Cost	

NPV of Operating Costs	

Bennington Courthouse Energy Options (with Solar Plateau)

Additional Construction Cost	EXISTING 3%"Fuel Escalation Rate	EXISTING 6%"Fuel Escalation Rate	CODE COMPLIANT 3%"Fuel Escalation rate	CODE COMPLIANT 6%"Fuel Escalation Rate	AS BUILT 3%"Fuel Escalation Rate	AS BUILT 6%"Fuel Escalation Rate	NET-ZERO 3 %"Fuel Escalation Rate	NET-ZERO 6 %"Fuel Escalation Rate	0	0	0	0	372097.25	372097.25	NPV of Operating Costs	EXISTING 3%"Fuel Escalation Rate	EXISTING 6%"Fuel Escalation Rate	CODE COMPLIANT 3%"Fuel Escalation rate	CODE COMPLIANT 6%"Fuel Escalation Rate	AS BUILT 3%"Fuel Escalation Rate	AS BUILT 6%"Fuel Escalation Rate	NET-ZERO 3 %"Fuel Escalation Rate	NET-ZERO 6 %"Fuel Escalation Rate	7204216.1042405544	8594622.5461996458	3366266.8558416185	4020180.2830989729	2057245.366106153	2456246.1342084692	

20 -Year Present Value of Operating and Additional Capital Costs for Energy Improvements

Additional Construction Cost	EXISTING 3%"Fuel Escalation Rate	EXISTING 6%"Fuel Escalation Rate	CODE COMPLIANT 3%"Fuel Escalation rate	CODE COMPLIANT 6%"Fuel Escalation Rate	AS BUILT 3%"Fuel Escalation Rate	AS BUILT 6%"Fuel Escalation Rate	NET-ZERO 3 %"Fuel Escalation Rate	NET-ZERO 6 %"Fuel Escalation Rate	0	0	372000	NPV of Operating Costs	EXISTING 3%"Fuel Escalation Rate	EXISTING 6%"Fuel Escalation Rate	CODE COMPLIANT 3%"Fuel Escalation rate	CODE COMPLIANT 6%"Fuel Escalation Rate	AS BUILT 3%"Fuel Escalation Rate	AS BUILT 6%"Fuel Escalation Rate	NET-ZERO 3 %"Fuel Escalation Rate	NET-ZERO 6 %"Fuel Escalation Rate	6182000	2891000	1766000	20 - year Operating and Additional Capital Costs for Energy Improvements

Additional Construction Cost	EXISTING 3%"Fuel Escalation Rate	EXISTING 6%"Fuel Escalation Rate	CODE COMPLIANT 3%"Fuel Escalation rate	CODE COMPLIANT 6%"Fuel Escalation Rate	AS BUILT 3%"Fuel Escalation Rate	AS BUILT 6%"Fuel Escalation Rate	NET-ZERO 3 %"Fuel Escalation Rate	NET-ZERO 6 %"Fuel Escalation Rate	0	0	0	0	372097.25	372097.25	NPV of Operating Costs	EXISTING 3%"Fuel Escalation Rate	EXISTING 6%"Fuel Escalation Rate	CODE COMPLIANT 3%"Fuel Escalation rate	CODE COMPLIANT 6%"Fuel Escalation Rate	AS BUILT 3%"Fuel Escalation Rate	AS BUILT 6%"Fuel Escalation Rate	NET-ZERO 3 %"Fuel Escalation Rate	NET-ZERO 6 %"Fuel Escalation Rate	7204216.1042405544	8594622.5461996458	3366266.8558416185	4020180.2830989729	2057245.366106153	2456246.1342084692	20 -Year Present Value of Operating and Additional Capital Costs for Energy Improvements

Additional Construction Cost	EXISTING 3%"Fuel Escalation Rate	EXISTING 6%"Fuel Escalation Rate	CODE COMPLIANT 3%"Fuel Escalation rate	CODE COMPLIANT 6%"Fuel Escalation Rate	AS BUILT 3%"Fuel Escalation Rate	AS BUILT 6%"Fuel Escalation Rate	NET-ZERO 3 %"Fuel Escalation Rate	NET-ZERO 6 %"Fuel Escalation Rate	0	0	372000	NPV of Operating Costs	EXISTING 3%"Fuel Escalation Rate	EXISTING 6%"Fuel Escalation Rate	CODE COMPLIANT 3%"Fuel Escalation rate	CODE COMPLIANT 6%"Fuel Escalation Rate	AS BUILT 3%"Fuel Escalation Rate	AS BUILT 6%"Fuel Escalation Rate	NET-ZERO 3 %"Fuel Escalation Rate	NET-ZERO 6 %"Fuel Escalation Rate	6182000	4020000	2456000	

20 -Year Present Value of Operating and Additional Capital Costs for Energy Improvements

Additional Construction Cost	EXISTING 3%"Fuel Escalation Rate	EXISTING 6%"Fuel Escalation Rate	CODE COMPLIANT 3%"Fuel Escalation rate	CODE COMPLIANT 6%"Fuel Escalation Rate	AS BUILT 3%"Fuel Escalation Rate	AS BUILT 6%"Fuel Escalation Rate	NET-ZERO 3 %"Fuel Escalation Rate	NET-ZERO 6 %"Fuel Escalation Rate	0	0	370000	NPV of Operating Costs	EXISTING 3%"Fuel Escalation Rate	EXISTING 6%"Fuel Escalation Rate	CODE COMPLIANT 3%"Fuel Escalation rate	CODE COMPLIANT 6%"Fuel Escalation Rate	AS BUILT 3%"Fuel Escalation Rate	AS BUILT 6%"Fuel Escalation Rate	NET-ZERO 3 %"Fuel Escalation Rate	NET-ZERO 6 %"Fuel Escalation Rate	6200000	4000000	2500000	



NZR_IRR (plateau)

		Bennington Courthouse								Net Zero Ready Building compared to Code Building												7-Feb-20

		Financial Projection																								change the PV's all to 20 year



				Financial Assumptions										Costs/Savings

				Interest Rate				5.0%		Not used				Increase building cost								$372,097.25

				Term				20		Not used				Oil  		Savings, yr 1		- 0		(gallon)

				Inflation Rate				0.0%						Electric 		Savings, yr 1		281,269		(kWh)

				Discount Rate				0.0%						Cost for PV system for net zero grid inter-tie system

				Oil  		cost / 1st yr		$3.50		(gallon)

				Electric 		cost / 1st yr		$0.17		(kWh)

				Energy Escalation Rates (above inflation)										Wood pellet fired boiler, solar system, other advanced systems

						low		high		Present cost				Added maintenance costs:				$0		per year

				Fuel Oil 		3.0%		6.0%		3.497 (gallon)				Propane 				307		gal

				Wood Pellets		1.0%		5.0%		  $190/ton

				Electricity		3.0%		6.0%		0.17 (kWh)								2/24/13 11:42

				Propane		3.0%		6.0%		2.933 (gallon)

																		Re-run at $3.5/watt installed

				(spreadsheet taken from putney example)														100% pain factor (doubling)

		Cash flow and Present Value

				Net Zero Ready Building compared to Code Building

				Low Energy Escalation Rates										High Energy Escalation Rates

				Electtricity 		Oil		Propane		Added		Savings		Electtricity 		Oil		Propane		Added		Savings

				Savings		Savings		Savings		Maintenance				Savings		Savings		Savings		Maintenance

		Year										$   (372,097)										$   (372,097)

		1		$47,816		$0		$900		$0		$48,716		$47,816		$0		$900		$0		$48,716

		2		$49,250		$0		$927		$0		$50,178		$50,685		$0		$954		$0		$51,639

		3		$50,728		$0		$955		$0		$51,683		$53,726		$0		$1,012		$0		$54,737

		4		$52,250		$0		$984		$0		$53,233		$56,949		$0		$1,072		$0		$58,022

		5		$53,817		$0		$1,013		$0		$54,830		$60,366		$0		$1,137		$0		$61,503

		6		$55,432		$0		$1,044		$0		$56,475		$63,988		$0		$1,205		$0		$65,193

		7		$57,094		$0		$1,075		$0		$58,170		$67,828		$0		$1,277		$0		$69,105

		8		$58,807		$0		$1,107		$0		$59,915		$71,897		$0		$1,354		$0		$73,251

		9		$60,572		$0		$1,141		$0		$61,712		$76,211		$0		$1,435		$0		$77,646

		10		$62,389		$0		$1,175		$0		$63,564		$80,784		$0		$1,521		$0		$82,305

		11		$64,260		$0		$1,210		$0		$65,470		$85,631		$0		$1,613		$0		$87,243

		12		$66,188		$0		$1,246		$0		$67,435		$90,769		$0		$1,709		$0		$92,478

		13		$68,174		$0		$1,284		$0		$69,458		$90,769		$0		$1,812		$0		$92,580

		14		$70,219		$0		$1,322		$0		$71,541		$90,769		$0		$1,921		$0		$92,689

		15		$72,326		$0		$1,362		$0		$73,688		$90,769		$0		$2,036		$0		$92,804

		16		$74,495		$0		$1,403		$0		$75,898		$90,769		$0		$2,036		$0		$92,804

		17		$76,730		$0		$1,445		$0		$78,175		$90,769		$0		$2,036		$0		$92,804

		18		$79,032		$0		$1,488		$0		$80,520		$90,769		$0		$2,036		$0		$92,804

		19		$81,403		$0		$1,533		$0		$82,936		$90,769		$0		$2,036		$0		$92,804

		20		$83,845		$0		$1,579		$0		$85,424		$90,769		$0		$2,036		$0		$92,804



		Net Present		$1,284,827		$0		$24,195		$0		$1,309,021		$1,532,797		$0		$31,137		$0		$1,563,934

		Value



										IRR		14.522%								IRR		16.76%











NPV (No Plateau)

				Bennington Courthouse Energy Data																		8/2/13		9:44 am



						AS BUILT				CODE COMPLIANT				EXISTING				NET-ZERO						Cost for PV for AS BUILT

						Energy Use		Cost ($)		Energy Use		Cost ($)		Energy Use		Cost ($)		Energy Use		Cost ($)				$   3.50		per peak watt installed ($/Wp)

				Electric  (kWh)		445,809		$75,788		727,078		$123,603		960,000		$163,200		0		$0				1.1		kWh/yr-Wp

				Oil   (gallon)		0		$0		0		$0		30,000		$104,910		0		$0				405		kWp required

				Propane  (gallon)		264		$774		571		$1,675		0		$0		0		$0				$   1,418,483		cost for PV

				Total Energy Usage (kBTU)		1,547,500		$76,562		2,537,890		$125,278		7,415,520		$268,110

				EUI (kBTU/sf-yr)		24		$1.18		39		$1.93		114		$4.12



				Total Construction Cost		NA		$13,500,000		NA		$13,127,903		NA		NA		NA		$13,500,000

				Additional Construction Cost		NA		$372,097		NA		$0		NA		NA		NA		$372,097

				Maintenance Cost		NA		$0		NA		$0		NA		$0		NA

				Assumptions:

				$0.17 per kWh for electric, based on average spent at Bennington to this date

				Fossil fuel prices 		July 2013_VT fuel rate sheet

				Benchmark - Average kbtu/SF for a new building - 90.9 kBtu/SF - from Building Energy Data Book





				AS BUILT		3%		Fuel Escalation Rate												AS BUILT		6%		Fuel Escalation Rate

				Additional Capital Cost				$372,097												Additional Capital Cost				$372,097

				Year		Electric 		Propane 		Oil  		Annual Energy Cost		Net Position		Cumulative Position				Year		Electric 		Propane 		Oil  		Annual Energy Cost		Net Position		Cumulative Position above code

				1		$75,788		$774		$0		$76,562		-$323,381		-$323,381				1		$75,788		$774		$0		$76,562		-$323,381		-$323,381

				2		$78,061		$798		$0		$78,859		$50,178		-$273,203				2		$80,335		$821		$0		$81,156		$51,639		-$271,742

				3		$80,403		$821		$0		$81,224		$51,683		-$221,520				3		$85,155		$845		$0		$86,000		$54,709		-$217,033

				4		$82,815		$846		$0		$83,661		$53,233		-$168,287				4		$90,264		$871		$0		$91,135		$57,962		-$159,071

				5		$85,300		$871		$0		$86,171		$54,830		-$113,457				5		$95,680		$897		$0		$96,577		$61,409		-$97,662

				6		$87,859		$898		$0		$88,756		$56,475		-$56,981				6		$101,421		$924		$0		$102,345		$65,062		-$32,600

				7		$90,494		$925		$0		$91,419		$58,170		$1,188				7		$107,506		$951		$0		$108,458		$68,934		$36,334

				8		$93,209		$952		$0		$94,161		$59,915		$61,103				8		$113,956		$980		$0		$114,936		$73,037		$109,371

				9		$96,005		$981		$0		$96,986		$61,712		$122,815				9		$120,794		$1,009		$0		$121,803		$77,385		$186,756

				10		$98,886		$1,010		$0		$99,896		$63,564		$186,379				10		$128,041		$1,040		$0		$129,081		$81,993		$268,749

				11		$101,852		$1,041		$0		$102,893		$65,470		$251,849				11		$135,724		$1,071		$0		$136,795		$86,876		$355,625

				12		$104,908		$1,072		$0		$105,979		$67,435		$319,284				12		$143,867		$1,103		$0		$144,970		$92,051		$447,676

				13		$108,055		$1,104		$0		$109,159		$69,458		$388,742				13		$152,499		$1,136		$0		$153,636		$97,536		$545,212

				14		$111,297		$1,137		$0		$112,434		$71,541		$460,283				14		$161,649		$1,170		$0		$162,820		$103,348		$648,560

				15		$114,635		$1,171		$0		$115,807		$73,688		$533,970				15		$171,348		$1,205		$0		$172,554		$109,508		$758,069

				16		$118,075		$1,206		$0		$119,281		$75,898		$609,869				16		$181,629		$1,241		$0		$182,871		$116,037		$874,106

				17		$121,617		$1,243		$0		$122,859		$78,175		$688,044				17		$192,527		$1,279		$0		$193,806		$122,956		$997,061

				18		$125,265		$1,280		$0		$126,545		$80,520		$768,564				18		$204,079		$1,317		$0		$205,396		$130,289		$1,127,350

				19		$129,023		$1,318		$0		$130,341		$82,936		$851,500				19		$216,323		$1,357		$0		$217,680		$138,060		$1,265,410

				20		$132,894		$1,358		$0		$134,252		$85,424		$936,924				20		$229,303		$1,397		$0		$230,700		$146,296		$1,411,706

				Present Value		$2,036,439		$20,806		$0		$2,057,245								Present Value		$2,787,889		$21,390		$0		$2,809,279

												$2,057,245

				CODE COMPLIANT		3%		Fuel Escalation rate												CODE COMPLIANT		6%		Fuel Escalation Rate

				Additional Capital Cost				NA												Additional Capital Cost				NA

				Year		Electric 		Propane 		Oil  		Annual Energy Cost								Year		Electric 		Propane 		Oil  		Annual Energy Cost

				1		$123,603		$1,675		$0		$125,278		$48,716						1		$123,603		$1,675		$0		$125,278

				2		$127,311		$1,725		$0		$129,036		$50,178						2		$131,019		$1,775		$0		$132,795

				3		$131,131		$1,777		$0		$132,907		$51,683						3		$138,881		$1,828		$0		$140,709

				4		$135,065		$1,830		$0		$136,895		$53,233						4		$147,213		$1,883		$0		$149,097

				5		$139,117		$1,885		$0		$141,001		$54,830						5		$156,046		$1,940		$0		$157,986

				6		$143,290		$1,941		$0		$145,232		$56,475						6		$165,409		$1,998		$0		$167,407

				7		$147,589		$2,000		$0		$149,588		$58,170						7		$175,334		$2,058		$0		$177,392

				8		$152,016		$2,060		$0		$154,076		$59,915						8		$185,854		$2,120		$0		$187,973

				9		$156,577		$2,122		$0		$158,698		$61,712						9		$197,005		$2,183		$0		$199,188

				10		$161,274		$2,185		$0		$163,459		$63,564						10		$208,825		$2,249		$0		$211,074

				11		$166,112		$2,251		$0		$168,363		$65,470						11		$221,355		$2,316		$0		$223,671

				12		$171,096		$2,318		$0		$173,414		$67,435						12		$234,636		$2,386		$0		$237,022

				13		$176,229		$2,388		$0		$178,616		$69,458						13		$248,714		$2,457		$0		$251,171

				14		$181,516		$2,459		$0		$183,975		$71,541						14		$263,637		$2,531		$0		$266,168

				15		$186,961		$2,533		$0		$189,494		$73,688						15		$279,455		$2,607		$0		$282,062

				16		$192,570		$2,609		$0		$195,179		$75,898						16		$296,222		$2,685		$0		$298,908

				17		$198,347		$2,687		$0		$201,034		$78,175						17		$313,996		$2,766		$0		$316,761

				18		$204,297		$2,768		$0		$207,065		$80,520						18		$332,835		$2,849		$0		$335,684

				19		$210,426		$2,851		$0		$213,277		$82,936						19		$352,806		$2,934		$0		$355,740

				20		$216,739		$2,937		$0		$219,676		$85,424						20		$373,974		$3,022		$0		$376,996

				Present Value		$3,321,266		$45,001		$0		$3,366,267		$1,309,021		$936,924				Present Value		$4,546,819		$46,263		$0		$4,593,082



				EXISTING		3%		Fuel Escalation Rate												EXISTING		6%		Fuel Escalation Rate

				Additional Capital Cost				NA												Additional Capital Cost				NA

				Year		Electric 		Propane 		Oil  		Annual Energy Cost								Year		Electric 		Propane 		Oil  		Annual Energy Cost

				1		$163,200		$0		$104,910		$268,110		$191,548						1		$163,200		$0		$104,910		$268,110

				2		$168,096		$0		$108,057		$276,153		$197,295						2		$172,992		$0		$111,205		$284,197

				3		$173,139		$0		$111,299		$284,438		$203,213						3		$183,372		$0		$114,541		$297,912

				4		$178,333		$0		$114,638		$292,971		$209,310						4		$194,374		$0		$117,977		$312,351

				5		$183,683		$0		$118,077		$301,760		$215,589						5		$206,036		$0		$121,516		$327,553

				6		$189,194		$0		$121,619		$310,813		$222,057						6		$218,398		$0		$125,162		$343,560

				7		$194,869		$0		$125,268		$320,137		$228,719						7		$231,502		$0		$128,917		$360,419

				8		$200,715		$0		$129,026		$329,741		$235,580						8		$245,392		$0		$132,784		$378,177

				9		$206,737		$0		$132,897		$339,634		$242,647						9		$260,116		$0		$136,768		$396,884

				10		$212,939		$0		$136,884		$349,823		$249,927						10		$275,723		$0		$140,871		$416,594

				11		$219,327		$0		$140,990		$360,317		$257,425						11		$292,266		$0		$145,097		$437,363

				12		$225,907		$0		$145,220		$371,127		$265,147						12		$309,802		$0		$149,450		$459,252

				13		$232,684		$0		$149,577		$382,261		$273,102						13		$328,390		$0		$153,933		$482,324

				14		$239,665		$0		$154,064		$393,729		$281,295						14		$348,094		$0		$158,551		$506,645

				15		$246,855		$0		$158,686		$405,540		$289,734						15		$368,980		$0		$163,308		$532,287

				16		$254,260		$0		$163,446		$417,707		$298,426						16		$391,118		$0		$168,207		$559,325

				17		$261,888		$0		$168,350		$430,238		$307,379						17		$414,585		$0		$173,253		$587,839

				18		$269,745		$0		$173,400		$443,145		$316,600						18		$439,461		$0		$178,451		$617,911

				19		$277,837		$0		$178,602		$456,439		$326,098						19		$465,828		$0		$183,804		$649,632

				20		$286,172		$0		$183,960		$470,133		$335,881						20		$493,778		$0		$189,318		$683,096

				Present Value		$4,385,245		$0		$2,818,971		$7,204,216		$5,146,971						Present Value		$6,003,408		$0		$2,898,021		$8,901,430

				NET-ZERO		3%		Fuel Escalation Rate												NET-ZERO		6%		Fuel Escalation Rate

				Additional Capital Cost				$372,097												Additional Capital Cost				$372,097

				Year		Electric 		Propane 		Oil  		Annual Energy Cost		Annual Energy Savings above code						Year		Electric 		Propane 		Oil  		Annual Energy Cost		Annual Energy Savings above code

				1		$0		$0		$0		$0		$125,278						1		$0		$0		$0		$0		$125,278

				2		$0		$0		$0		$0		$129,036						2		$0		$0		$0		$0		$132,795

				3		$0		$0		$0		$0		$132,907						3		$0		$0		$0		$0		$140,709

				4		$0		$0		$0		$0		$136,895						4		$0		$0		$0		$0		$149,097

				5		$0		$0		$0		$0		$141,001						5		$0		$0		$0		$0		$157,986

				6		$0		$0		$0		$0		$145,232						6		$0		$0		$0		$0		$167,407

				7		$0		$0		$0		$0		$149,588						7		$0		$0		$0		$0		$177,392

				8		$0		$0		$0		$0		$154,076						8		$0		$0		$0		$0		$187,973

				9		$0		$0		$0		$0		$158,698						9		$0		$0		$0		$0		$199,188

				10		$0		$0		$0		$0		$163,459						10		$0		$0		$0		$0		$211,074

				11		$0		$0		$0		$0		$168,363						11		$0		$0		$0		$0		$223,671

				12		$0		$0		$0		$0		$173,414						12		$0		$0		$0		$0		$237,022

				13		$0		$0		$0		$0		$178,616						13		$0		$0		$0		$0		$251,171

				14		$0		$0		$0		$0		$183,975						14		$0		$0		$0		$0		$266,168

				15		$0		$0		$0		$0		$189,494						15		$0		$0		$0		$0		$282,062

				16		$0		$0		$0		$0		$195,179						16		$0		$0		$0		$0		$298,908

				17		$0		$0		$0		$0		$201,034						17		$0		$0		$0		$0		$316,761

				18		$0		$0		$0		$0		$207,065						18		$0		$0		$0		$0		$335,684

				19		$0		$0		$0		$0		$213,277						19		$0		$0		$0		$0		$355,740

				20		$0		$0		$0		$0		$219,676						20		$0		$0		$0		$0		$376,996

				Present Value		$0		$0		$0		$0		$3,366,267						Present Value		$0		$0		$0		$0		$4,593,082





NZR_IRR (no plateau)

		Bennington Courthouse								Net Zero Ready Building compared to Code Building												7-Feb-20

		Financial Projection																								change the PV's all to 20 year



				Financial Assumptions										Costs/Savings

				Interest Rate				5.0%		Not used				Increase building cost								$372,097.25

				Term				20		Not used				Oil  		Savings, yr 1		- 0		(gallon)

				Inflation Rate				0.0%						Electric 		Savings, yr 1		281,269		(kWh)

				Discount Rate				0.0%						Cost for PV system for net zero grid inter-tie system

				Oil  		cost / 1st yr		$3.50		(gallon)

				Electric 		cost / 1st yr		$0.17		(kWh)

				Energy Escalation Rates (above inflation)										Wood pellet fired boiler, solar system, other advanced systems

						low		high		Present cost				Added maintenance costs:				$0		per year

				Fuel Oil 		3.0%		6.0%		3.497 (gallon)				Propane 				307		gal

				Wood Pellets		1.0%		5.0%		  $190/ton

				Electricity		3.0%		6.0%		0.17 (kWh)								2/24/13 11:42

				Propane		3.0%		6.0%		2.933 (gallon)

																		Re-run at $3.5/watt installed

				(spreadsheet taken from putney example)														100% pain factor (doubling)

		Cash flow and Present Value

				Net Zero Ready Building compared to Code Building

				Low Energy Escalation Rates										High Energy Escalation Rates

				Electtricity 		Oil		Propane		Added		Savings		Electtricity 		Oil		Propane		Added		Savings

				Savings		Savings		Savings		Maintenance				Savings		Savings		Savings		Maintenance

		Year										$   (372,097)										$   (372,097)

		1		$47,816		$0		$900		$0		$48,716		$47,816		$0		$900		$0		$48,716

		2		$49,250		$0		$927		$0		$50,178		$50,685		$0		$954		$0		$51,639

		3		$50,728		$0		$955		$0		$51,683		$53,726		$0		$983		$0		$54,709

		4		$52,250		$0		$984		$0		$53,233		$56,949		$0		$1,013		$0		$57,962

		5		$53,817		$0		$1,013		$0		$54,830		$60,366		$0		$1,043		$0		$61,409

		6		$55,432		$0		$1,044		$0		$56,475		$63,988		$0		$1,074		$0		$65,062

		7		$57,094		$0		$1,075		$0		$58,170		$67,828		$0		$1,106		$0		$68,934

		8		$58,807		$0		$1,107		$0		$59,915		$71,897		$0		$1,140		$0		$73,037

		9		$60,572		$0		$1,141		$0		$61,712		$76,211		$0		$1,174		$0		$77,385

		10		$62,389		$0		$1,175		$0		$63,564		$80,784		$0		$1,209		$0		$81,993

		11		$64,260		$0		$1,210		$0		$65,470		$85,631		$0		$1,245		$0		$86,876

		12		$66,188		$0		$1,246		$0		$67,435		$90,769		$0		$1,283		$0		$92,051

		13		$68,174		$0		$1,284		$0		$69,458		$96,215		$0		$1,321		$0		$97,536

		14		$70,219		$0		$1,322		$0		$71,541		$101,988		$0		$1,361		$0		$103,348

		15		$72,326		$0		$1,362		$0		$73,688		$108,107		$0		$1,402		$0		$109,508

		16		$74,495		$0		$1,403		$0		$75,898		$114,593		$0		$1,444		$0		$116,037

		17		$76,730		$0		$1,445		$0		$78,175		$121,469		$0		$1,487		$0		$122,956

		18		$79,032		$0		$1,488		$0		$80,520		$128,757		$0		$1,532		$0		$130,289

		19		$81,403		$0		$1,533		$0		$82,936		$136,482		$0		$1,578		$0		$138,060

		20		$83,845		$0		$1,579		$0		$85,424		$144,671		$0		$1,625		$0		$146,296



		Net Present		$1,284,827		$0		$24,195		$0		$1,309,021		$1,758,930		$0		$24,873		$0		$1,783,803

		Value



										IRR		14.522%								IRR		17.35%











NZ_IRR (plateau)

		Bennington Courthouse								Net Zero Building compared to Code Building												7-Feb-20

		Financial Projection																								change the PV's all to 20 year



				Financial Assumptions										Costs/Savings

				Interest Rate				5.0%		Not used				Increase building cost								$372,097.25

				Term				20		Not used				Oil  		Savings, yr 1		- 0		(gallon)

				Inflation Rate				0.0%						Electric 		Savings, yr 1		727,078		(kWh)

				Discount Rate				0.0%						Cost for PV system for net zero grid inter-tie system

				Oil  		cost / 1st yr		$3.50		(gallon)

				Electric 		cost / 1st yr		$0.17		(kWh)

				Energy Escalation Rates (above inflation)										Wood pellet fired boiler, solar system, other advanced systems

						low		high		Present cost				Added maintenance costs:				$0		per year

				Fuel Oil 		3.0%		6.0%		3.497 (gallon)				Propane 				571		gal

				Wood Pellets		1.0%		5.0%		  $190/ton

				Electricity		3.0%		6.0%		0.17 (kWh)								2/24/13 11:42

				Propane		3.0%		6.0%		2.933 (gallon)

																		Re-run at $3.5/watt installed

				(spreadsheet taken from putney example)														100% pain factor (doubling)

		Cash flow and Present Value

				Net Zero Building compared to Code Building

				Low Energy Escalation Rates										High Energy Escalation Rates

				Electtricity 		Oil		Propane		Added		Savings		Electtricity 		Oil		Propane		Added		Savings

				Savings		Savings		Savings		Maintenance				Savings		Savings		Savings		Maintenance

		Year										$   (372,097)										$   (372,097)

		1		$123,603		$0		$1,675		$0		$125,278		$123,603		$0		$1,675		$0		$125,278

		2		$127,311		$0		$1,725		$0		$129,036		$131,019		$0		$1,775		$0		$132,795

		3		$131,131		$0		$1,777		$0		$132,907		$138,881		$0		$1,882		$0		$140,762

		4		$135,065		$0		$1,830		$0		$136,895		$147,213		$0		$1,995		$0		$149,208

		5		$139,117		$0		$1,885		$0		$141,001		$156,046		$0		$2,114		$0		$158,161

		6		$143,290		$0		$1,941		$0		$145,232		$165,409		$0		$2,241		$0		$167,650

		7		$147,589		$0		$2,000		$0		$149,588		$175,334		$0		$2,376		$0		$177,709

		8		$152,016		$0		$2,060		$0		$154,076		$185,854		$0		$2,518		$0		$188,372

		9		$156,577		$0		$2,122		$0		$158,698		$197,005		$0		$2,669		$0		$199,674

		10		$161,274		$0		$2,185		$0		$163,459		$208,825		$0		$2,829		$0		$211,655

		11		$166,112		$0		$2,251		$0		$168,363		$221,355		$0		$2,999		$0		$224,354

		12		$171,096		$0		$2,318		$0		$173,414		$234,636		$0		$3,179		$0		$237,815

		13		$176,229		$0		$2,388		$0		$178,616		$234,636		$0		$3,370		$0		$238,006

		14		$181,516		$0		$2,459		$0		$183,975		$234,636		$0		$3,572		$0		$238,208

		15		$186,961		$0		$2,533		$0		$189,494		$234,636		$0		$3,786		$0		$238,422

		16		$192,570		$0		$2,609		$0		$195,179		$234,636		$0		$3,786		$0		$238,422

		17		$198,347		$0		$2,687		$0		$201,034		$234,636		$0		$3,786		$0		$238,422

		18		$204,297		$0		$2,768		$0		$207,065		$234,636		$0		$3,786		$0		$238,422

		19		$210,426		$0		$2,851		$0		$213,277		$234,636		$0		$3,786		$0		$238,422

		20		$216,739		$0		$2,937		$0		$219,676		$234,636		$0		$3,786		$0		$238,422



		Net Present		$3,321,266		$0		$45,001		$0		$3,366,267		$3,962,267		$0		$57,913		$0		$4,020,180

		Value



										IRR		36.548%								IRR		39.35%











FINALGraph_Cash Flow
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Cumulative Costs



NZReadyCF_Finance (plateau)

		Bennington Courthouse						Financed		Net Zero Ready Building Cash flow														7-Feb-20

		Financial Projection



				Financial Assumptions										Costs/Savings								Additional $

				Interest Rate				5.0%		Not used				Increase building cost								$372,097.25

				Term				20		Not used				Oil  		costs, yr 1		- 0		(gallon)

				Inflation Rate				0.0%						Electric 		costs, yr 1		445,809		(kWh)

				Discount Rate				0.0%						Propane 		costs, yr 1		264		(gallon)

				Oil  		cost / 1st yr		$3.50		(gallon)

				Electric 		cost / 1st yr		$0.17		(kWh)

				Energy Escalation Rates (above inflation)										Wood pellet fired boiler, PV system, other advanced systems

						low		high		Present cost				Added maintenance costs:				$0		per year

				Fuel Oil 		3.0%		6.0%		3.497 (gallon)

				Wood Pellets		1.0%		5.0%		  $190/ton

				Electricity		3.0%		6.0%		0.17 (kWh)								2/24/13 11:42

				Propane		3.0%		6.0%		2.933 (gallon)

																		Re-run at $3.5/watt installed

																		100% pain factor (doubling)

		Cash flow and Present Value

				Net zero ready low fuel escalation																				Net zero ready high fuel escalation

				Low Energy Escalation Rates												cumulative						Net-zero ready cash flow with financing low fuel escalation		High Energy Escalation Rates												cumulative				Net-zero ready cash flow with financing high fuel escalation

				Electricity 		Oil		Propane		Added		Bond Payment				cash flow		energy savings				Cash flow		Electricity 		Oil		Propane		Added		Bond Payment		cost		cash flow		energy savings		Cash flow

				cost		cost		Costs		Maintenance		cost		total costs		costs		above code				bond payment minus savings		Costs		Costs		Costs		Maintenance		cost				energy upgrade		above code		bond payment minus savings

		Year																$0		$   - 0												$   - 0		$   - 0		$0

		1		$75,788		$0		$774		$0		$25,011		$101,573		$101,573		$47,816		$   126,583		$101,573		$75,788		$0		$774		$0		$25,011		$101,573		$101,573		$47,816		$101,573

		2		$78,061		$0		$798		$0		$25,011		$103,869		$205,442		$49,250		$   255,464		$205,442		$80,335		$0		$821		$0		$25,011		$106,166		$207,739		$50,685		$207,739

		3		$80,403		$0		$821		$0		$25,011		$106,235		$311,677		$50,728		$   386,710		$311,677		$85,155		$0		$870		$0		$25,011		$111,036		$318,775		$53,726		$318,775

		4		$82,815		$0		$846		$0		$25,011		$108,672		$420,349		$52,250		$   520,392		$420,349		$90,264		$0		$922		$0		$25,011		$116,197		$434,972		$56,949		$434,972

		5		$85,300		$0		$871		$0		$25,011		$111,182		$531,531		$53,817		$   656,585		$531,531		$95,680		$0		$978		$0		$25,011		$121,668		$   556,640		$60,366		$556,640

		6		$87,859		$0		$898		$0		$25,011		$113,767		$645,298		$55,432		$   795,363		$645,298		$101,421		$0		$1,036		$0		$25,011		$127,468		$   684,108		$63,988		$684,108

		7		$90,494		$0		$925		$0		$25,011		$116,430		$761,728		$57,094		$   936,803		$761,728		$107,506		$0		$1,098		$0		$25,011		$133,615		$   817,723		$67,828		$817,723

		8		$93,209		$0		$952		$0		$25,011		$119,172		$880,900		$58,807		$   1,080,986		$880,900		$113,956		$0		$1,164		$0		$25,011		$140,131		$   957,855		$71,897		$957,855

		9		$96,005		$0		$981		$0		$25,011		$121,997		$1,002,897		$60,572		$   1,227,994		$1,002,897		$120,794		$0		$1,234		$0		$25,011		$147,039		$   1,104,893		$76,211		$1,104,893

		10		$98,886		$0		$1,010		$0		$25,011		$124,907		$1,127,804		$62,389		$   1,377,911		$1,127,804		$128,041		$0		$1,308		$0		$25,011		$154,360		$   1,259,254		$80,784		$1,259,254

		11		$101,852		$0		$1,041		$0		$25,011		$127,903		$1,255,707		$64,260		$   1,530,826		$1,255,707		$135,724		$0		$1,387		$0		$25,011		$162,121		$   1,421,375		$85,631		$1,421,375

		12		$104,908		$0		$1,072		$0		$25,011		$130,990		$1,386,697		$66,188		$   1,686,827		$1,386,697		$143,867		$0		$1,470		$0		$25,011		$170,348		$   1,591,723		$90,769		$1,591,723

		13		$108,055		$0		$1,104		$0		$25,011		$134,170		$1,520,867		$68,174		$   1,846,007		$1,520,867		$143,867		$0		$1,558		$0		$25,011		$170,436		$   1,762,159		$90,769		$1,762,159

		14		$111,297		$0		$1,137		$0		$25,011		$137,444		$1,658,311		$70,219		$   2,008,462		$1,658,311		$143,867		$0		$1,652		$0		$25,011		$170,530		$   1,932,689		$90,769		$1,932,689

		15		$114,635		$0		$1,171		$0		$25,011		$140,817		$1,799,129		$72,326		$   2,174,291		$1,799,129		$143,867		$0		$1,751		$0		$25,011		$170,629		$   2,103,318		$90,769		$2,103,318

		16		$118,075		$0		$1,206		$0		$25,011		$144,292		$1,943,420		$74,495		$   2,343,593		$1,943,420		$143,867		$0		$1,751		$0		$25,011		$170,629		$   2,273,947		$90,769		$2,273,947

		17		$121,617		$0		$1,243		$0		$25,011		$147,870		$2,091,291		$76,730		$   2,516,474		$2,091,291		$143,867		$0		$1,751		$0		$25,011		$170,629		$   2,444,575		$90,769		$2,444,575

		18		$125,265		$0		$1,280		$0		$25,011		$151,556		$2,242,846		$79,032		$   2,693,040		$2,242,846		$143,867		$0		$1,751		$0		$25,011		$170,629		$   2,615,204		$90,769		$2,615,204

		19		$129,023		$0		$1,318		$0		$25,011		$155,352		$2,398,199		$81,403		$   2,873,403		$2,398,199		$143,867		$0		$1,751		$0		$25,011		$170,629		$   2,785,833		$90,769		$2,785,833

		20		$132,894		$0		$1,358		$0		$25,011		$159,262		$2,557,461		$83,845		$   3,057,677		$2,557,461		$143,867		$0		$1,751		$0		$25,011		$170,629		$   2,956,462		$90,769		$2,956,462



		Net Present Value		$2,036,439		$0		$20,806		$0		$500,216		$2,557,461								$24,843,127		$2,429,470		$0		$26,776		$0		$500,216		$2,956,462











NZReadyCF (plateau)

		Bennington Courthouse						Lump Sum		Net Zero Ready Building Cash flow														7-Feb-20

		Financial Projection



				Financial Assumptions										Costs/Savings								Additional $

				Interest Rate				5.0%		Not used				Increase building cost								$372,097.25

				Term				20		Not used				Oil  		costs, yr 1		- 0		(gallon)

				Inflation Rate				0.0%						Electric 		costs, yr 1		445,809		(kWh)

				Discount Rate				0.0%						Propane 		costs, yr 1		264		(gallon)

				Oil  		cost / 1st yr		$3.50		(gallon)

				Electric 		cost / 1st yr		$0.17		(kWh)

				Energy Escalation Rates (above inflation)										Wood pellet fired boiler, PV system, other advanced systems

						low		high		Present cost				Added maintenance costs:				$0		per year

				Fuel Oil 		3.0%		6.0%		3.497 (gallon)

				Wood Pellets		1.0%		5.0%		  $190/ton

				Electricity		3.0%		6.0%		0.17 (kWh)								2/24/13 11:42

				Propane		3.0%		6.0%		2.933 (gallon)

																		Re-run at $3.5/watt installed

																		100% pain factor (doubling)

		Cash flow and Present Value

				Net zero ready low fuel escalation																		Net zero ready high fuel escalation

				Low Energy Escalation Rates										cumulative						net-zero ready cash flow low fuel escalation 		High Energy Escalation Rates										cumulative		net-zero ready Cash flow  high fuel escalation

				Electricity 		Oil		Propane		Added		cost		cash flow						cumulative		Electricity 		Oil		Propane		Added		cost		cash flow		savings

				cost		cost		Costs		Maintenance				energy upgrade		SAVING		CASH FLOW		energy cost		Costs		Costs		Costs		Maintenance				energy upgrade		above code

		Year										$   (372,097)		($372,097)				($372,097)		$372,097										$   (372,097)		($372,097)		$372,097.25

		1		$75,788		$0		$774		$0		$76,562		($295,535)		$48,716		($295,535)		$448,659		$75,788		$0		$774		$0		$76,562		($295,535)		$448,659

		2		$78,061		$0		$798		$0		$78,859		($216,677)		$50,178		($216,677)		$527,518		$80,335		$0		$821		$0		$81,156		($214,380)		$529,815

		3		$80,403		$0		$821		$0		$81,224		($135,452)		$51,683		($135,452)		$608,742		$85,155		$0		$870		$0		$86,025		($128,355)		$615,840

		4		$82,815		$0		$846		$0		$83,661		($51,791)		$53,233		($51,791)		$692,403		$90,264		$0		$922		$0		$91,186		($37,169)		$707,026

		5		$85,300		$0		$871		$0		$86,171		$34,380		$54,830		$34,380		$778,574		$95,680		$0		$978		$0		$96,658		$   59,489		$803,683

		6		$87,859		$0		$898		$0		$88,756		$123,136		$56,475		$123,136		$867,331		$101,421		$0		$1,036		$0		$102,457		$   161,946		$906,140

		7		$90,494		$0		$925		$0		$91,419		$214,555		$58,170		$214,555		$958,749		$107,506		$0		$1,098		$0		$108,604		$   270,550		$1,014,745

		8		$93,209		$0		$952		$0		$94,161		$308,716		$59,915		$308,716		$1,052,911		$113,956		$0		$1,164		$0		$115,121		$   385,671		$1,129,866

		9		$96,005		$0		$981		$0		$96,986		$405,703		$61,712		$405,703		$1,149,897		$120,794		$0		$1,234		$0		$122,028		$   507,699		$1,251,894

		10		$98,886		$0		$1,010		$0		$99,896		$505,598		$63,564		$505,598		$1,249,793		$128,041		$0		$1,308		$0		$129,350		$   637,049		$1,381,243

		11		$101,852		$0		$1,041		$0		$102,893		$608,491		$65,470		$608,491		$1,352,686		$135,724		$0		$1,387		$0		$137,111		$   774,159		$1,518,354

		12		$104,908		$0		$1,072		$0		$105,979		$714,471		$67,435		$714,471		$1,458,665		$143,867		$0		$1,470		$0		$145,337		$   919,497		$1,663,691

		13		$108,055		$0		$1,104		$0		$109,159		$823,630		$69,458		$823,630		$1,567,824		$143,867		$0		$1,558		$0		$145,425		$   1,064,922		$1,809,116

		14		$111,297		$0		$1,137		$0		$112,434		$936,063		$71,541		$936,063		$1,680,258		$143,867		$0		$1,652		$0		$145,519		$   1,210,441		$1,954,635

		15		$114,635		$0		$1,171		$0		$115,807		$1,051,870		$73,688		$1,051,870		$1,796,064		$143,867		$0		$1,751		$0		$145,618		$   1,356,059		$2,100,253

		16		$118,075		$0		$1,206		$0		$119,281		$1,171,151		$75,898		$1,171,151		$1,915,345		$143,867		$0		$1,751		$0		$145,618		$   1,501,677		$2,245,871

		17		$121,617		$0		$1,243		$0		$122,859		$1,294,010		$78,175		$1,294,010		$2,038,204		$143,867		$0		$1,751		$0		$145,618		$   1,647,295		$2,391,489

		18		$125,265		$0		$1,280		$0		$126,545		$1,420,555		$80,520		$1,420,555		$2,164,750		$143,867		$0		$1,751		$0		$145,618		$   1,792,913		$2,537,107

		19		$129,023		$0		$1,318		$0		$130,341		$1,550,896		$82,936		$1,550,896		$2,295,091		$143,867		$0		$1,751		$0		$145,618		$   1,938,531		$2,682,725

		20		$132,894		$0		$1,358		$0		$134,252		$1,685,148		$85,424		$1,685,148		$2,429,343		$143,867		$0		$1,751		$0		$145,618		$   2,084,149		$2,828,343



		Net Present Value		$2,036,439		$0		$20,806		$0		$2,057,245								$27,404,905		$2,429,470		$0		$26,776		$0		$2,456,246











CodeBLDGcash flow (plateau)

		Bennington Courthouse								Code Building Cash Flow														7-Feb-20

		Financial Projection



				Financial Assumptions										Costs/Savings								Additional $

				Interest Rate				5.0%		Not used				Increase building cost								$0.00

				Term				20		Not used				Oil  		cost, yr 1		- 0		(gallon)

				Inflation Rate				0.0%						Electric 		cost, yr 1		727,078		(kWh)

				Discount Rate				0.0%						Propane 		cost, yr 1		571		(gallon)

				Oil  		cost / 1st yr		$3.50		(gallon)

				Electric 		cost / 1st yr		$0.17		(kWh)

				Energy Escalation Rates (above inflation)										Wood pellet fired boiler, PV system, other advanced systems

						low		high		Present cost				Added maintenance costs:				$0		per year

				Fuel Oil 		3.0%		6.0%		3.497 (gallon)

				Wood Pellets		1.0%		5.0%		  $190/ton

				Electricity		3.0%		6.0%		0.17 (kWh)								2/24/13 11:42

				Propane		3.0%		6.0%		2.933 (gallon)

																		Re-run at $3.5/watt installed

																		100% pain factor (doubling)

		Cash flow and Present Value

				Code cash flow low fuel escalation												Code Cash flow high fuel escalation

				Low Energy Escalation Rates										cumulative		High Energy Escalation Rates										cumulative

				Electtricity 		Oil		Propane		Added		cost		cash flow		Electtricity 		Oil		Propane		Added		costs		cash flow

				cost		cost		Costs		Maintenance						cost		cost		Costs		Maintenance

		Year										$   - 0		$   - 0										$   - 0		$   - 0

		1		$123,603		$0		$1,675		$0		$125,278		$   125,278		$123,603		$0		$1,675		$0		$125,278		$   125,278

		2		$127,311		$0		$1,725		$0		$129,036		$   254,314		$131,019		$0		$1,775		$0		$132,795		$   258,073

		3		$131,131		$0		$1,777		$0		$132,907		$   387,222		$138,881		$0		$1,882		$0		$140,762		$   398,835

		4		$135,065		$0		$1,830		$0		$136,895		$   524,116		$147,213		$0		$1,995		$0		$149,208		$   548,043

		5		$139,117		$0		$1,885		$0		$141,001		$   665,118		$156,046		$0		$2,114		$0		$158,161		$   706,204

		6		$143,290		$0		$1,941		$0		$145,232		$   810,349		$165,409		$0		$2,241		$0		$167,650		$   873,854

		7		$147,589		$0		$2,000		$0		$149,588		$   959,938		$175,334		$0		$2,376		$0		$177,709		$   1,051,563

		8		$152,016		$0		$2,060		$0		$154,076		$   1,114,014		$185,854		$0		$2,518		$0		$188,372		$   1,239,935

		9		$156,577		$0		$2,122		$0		$158,698		$   1,272,713		$197,005		$0		$2,669		$0		$199,674		$   1,439,609

		10		$161,274		$0		$2,185		$0		$163,459		$   1,436,172		$208,825		$0		$2,829		$0		$211,655		$   1,651,264

		11		$166,112		$0		$2,251		$0		$168,363		$   1,604,535		$221,355		$0		$2,999		$0		$224,354		$   1,875,617

		12		$171,096		$0		$2,318		$0		$173,414		$   1,777,949		$234,636		$0		$3,179		$0		$237,815		$   2,113,433

		13		$176,229		$0		$2,388		$0		$178,616		$   1,956,566		$234,636		$0		$3,370		$0		$238,006		$   2,351,438

		14		$181,516		$0		$2,459		$0		$183,975		$   2,140,541		$234,636		$0		$3,572		$0		$238,208		$   2,589,646

		15		$186,961		$0		$2,533		$0		$189,494		$   2,330,035		$234,636		$0		$3,786		$0		$238,422		$   2,828,069

		16		$192,570		$0		$2,609		$0		$195,179		$   2,525,214		$234,636		$0		$3,786		$0		$238,422		$   3,066,491

		17		$198,347		$0		$2,687		$0		$201,034		$   2,726,248		$234,636		$0		$3,786		$0		$238,422		$   3,304,913

		18		$204,297		$0		$2,768		$0		$207,065		$   2,933,314		$234,636		$0		$3,786		$0		$238,422		$   3,543,336

		19		$210,426		$0		$2,851		$0		$213,277		$   3,146,591		$234,636		$0		$3,786		$0		$238,422		$   3,781,758

		20		$216,739		$0		$2,937		$0		$219,676		$   3,366,267		$234,636		$0		$3,786		$0		$238,422		$   4,020,180



		Net Present Value		$3,321,266		$0		$45,001		$0		$3,366,267				$3,962,267		$0		$57,913		$0		$4,020,180









Code cash flow low fuel escalation	0	125278.00300000001	258072.68618000002	398835.05035080004	548043.15637184808	706203.74875415897	873853.97667940857	1051563.2182801731	1239935.0143769835	1439609.1182396025	1651263.6683339789	1875617.4914340177	2113432.5439200588	2351438.3461394487	2589646.3430761886	2828068.6664133193	3066490.98975045	3304913.3130875807	3543335.6364247114	3781757.9597618422	4020180.2830989729	Code Cash flow high fuel escalation	0	125278.00300000001	254314.34609000001	387221.77947269997	524116.43585688097	665117.93193258741	810349.47289056506	959937.96007728204	1114014.1018796004	1272712.5279359885	1436171.9067740683	1604535.0669772904	1777949.1219866092	1956565.5986462075	2140540.5696055936	2330034.7896937616	2525213.8363845744	2726248.2544761118	2933313.7051103953	3146591.1192637072	3366266.8558416185	NZBldg_low fuel escalation	106114.99462500002	215413.43908875002	327990.83688641252	443945.55661800492	563378.91794154514	686395.28010479151	813102.13313293527	943610.19175192341	1078033.4921294812	1216489.4915183657	1359099.1708889166	1505987.1406405843	1657281.7494848019	1813115.1965943461	1973623.6471171766	2138947.3511556918	2309230.7663153624	2484622.6839298233	2665276.3590727183	2851349.6444699001	NZBldg_high fuel escalation	106114.99462500002	219171.77917875006	339604.10776451259	467872.27713297203	604464.73476311669	749899.78389363503	904727.39133582637	1069531.1042493065	1244930.0824330952	1431581.2530782763	1630181.595345644	1841470.5625740341	2052154.4969780433	2262220.9700649413	2471657.5238367347	2680224.5045215678	2887895.8249268322	3094644.6152441404	3300443.1995708542	3505263.0717272554	Net zero ready low fuel escalation	-372097.25	-295535.408	-216676.71074000001	-135452.25256220001	-51791.06063906601	34379.967041762022	123136.12555301489	214554.96881960536	308716.37738419353	405702.62820571935	505598.46655189095	608491.18004844768	714470.67494990118	823629.55469839822	936063.20083935023	1051869.8563645307	1171150.7115554668	1294009.9924021307	1420555.0516741946	1550896.4627244205	1685148.116106153	Net zero ready high fuel escalation	-372097.25	-295535.408	-214379.85547999997	-128354.96980879994	-37168.590997327919	59488.970542832438	161945.9857754024	270550.42192192655	385671.12423724215	507699.06869147671	637048.68981296534	774159.28820174327	919496.52249384788	1064921.9493071507	1210440.8601929233	1356058.8641955142	1501676.8681981051	1647294.872200696	1792912.8762032869	1938530.8802058778	2084148.8842084687	
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Cash Outflow- Energy Savings (solar Plateau included)

net-zero ready cash flow low fuel escalation 	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	372097.25	448659.092	527517.78925999999	608742.24743780005	692403.43936093408	778574.46704176208	867330.62555301492	958749.46881960542	1052910.8773841937	1149897.1282057196	1249792.9665518913	1352685.680048448	1458665.1749499014	1567824.0546983986	1680257.7008393505	1796064.356364531	1915345.211555467	2038204.492402131	2164749.5516741951	2295090.9627244212	2429342.6161061539	net-zero ready Cash flow  high fuel escalation	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	372097.25	448659.092	529814.64451999997	615839.53019119997	707025.90900267195	803683.47054283228	906140.48577540228	1014744.9219219264	1129865.6242372422	1251893.5686914767	1381243.1898129655	1518353.7882017435	1663691.0224938481	1809116.4493071509	1954635.3601929238	2100253.3641955149	2245871.3681981061	2391489.3722006972	2537107.3762032883	2682725.3802058795	2828343.3842084706	Net-zero ready cash flow with financing low fuel escalation	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	101572.6219535954	205442.09916719078	311677.33729858615	420349.30917531555	531531.11680973903	645298.05527458736	761727.67849477322	880899.86701295676	1002896.8977880779	1127803.516087845	1255707.0095379972	1386697.2843930461	1520866.9440951385	1658311.3701896858	1799128.8056684618	1943420.4408129931	2091290.5016132526	2242846.3408389119	2398198.5318427333	2557460.9651780613	Net-zero ready cash flow with financing high fuel escalation	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	101572.6219535954	207738.95442719079	318774.62005198619	434971.77881705359	556640.12031080935	684107.91549697472	817723.13159709424	957854.61386600533	1104893.3382738354	1259253.7393489194	1421375.1176912927	1591723.1319369928	1762159.3387038908	1932689.0295432589	2103317.8134994451	2273946.5974556315	2444575.3814118179	2615204.1653680042	2785832.9493241906	2956461.733280377	Code cash flow low fuel escalation	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	125278.00300000001	254314.34609000001	387221.77947269997	524116.43585688097	665117.93193258741	810349.47289056506	959937.96007728204	1114014.1018796004	1272712.5279359885	1436171.9067740683	1604535.0669772904	1777949.1219866092	1956565.5986462075	2140540.5696055936	2330034.7896937616	2525213.8363845744	2726248.2544761118	2933313.7051103953	3146591.1192637072	3366266.8558416185	Code Cash flow high fuel escalation	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	125278.00300000001	258072.68618000002	398835.05035080004	548043.15637184808	706203.74875415897	873853.97667940857	1051563.2182801731	1239935.0143769835	1439609.1182396025	1651263.6683339789	1875617.4914340177	2113432.5439200588	2351438.3461394487	2589646.3430761886	2828068.6664133193	3066490.98975045	3304913.3130875807	3543335.6364247114	3781757.9597618422	4020180.2830989729	Years from project start



Cash Outflow - Energy Costs
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Cash Outflow- Energy Savings (solar Plateau included)

net-zero ready cash flow low fuel escalation 	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	372097.25	448659.092	527517.78925999999	608742.24743780005	692403.43936093408	778574.46704176208	867330.62555301492	958749.46881960542	1052910.8773841937	1149897.1282057196	1249792.9665518913	1352685.680048448	1458665.1749499014	1567824.0546983986	1680257.7008393505	1796064.356364531	1915345.211555467	2038204.492402131	2164749.5516741951	2295090.9627244212	2429342.6161061539	net-zero ready Cash flow  high fuel escalation	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	372097.25	448659.092	529814.64451999997	615839.53019119997	707025.90900267195	803683.47054283228	906140.48577540228	1014744.9219219264	1129865.6242372422	1251893.5686914767	1381243.1898129655	1518353.7882017435	1663691.0224938481	1809116.4493071509	1954635.3601929238	2100253.3641955149	2245871.3681981061	2391489.3722006972	2537107.3762032883	2682725.3802058795	2828343.3842084706	Net-zero ready cash flow with financing low fuel escalation	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	101572.6219535954	205442.09916719078	311677.33729858615	420349.30917531555	531531.11680973903	645298.05527458736	761727.67849477322	880899.86701295676	1002896.8977880779	1127803.516087845	1255707.0095379972	1386697.2843930461	1520866.9440951385	1658311.3701896858	1799128.8056684618	1943420.4408129931	2091290.5016132526	2242846.3408389119	2398198.5318427333	2557460.9651780613	Net-zero ready cash flow with financing high fuel escalation	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	101572.6219535954	207738.95442719079	318774.62005198619	434971.77881705359	556640.12031080935	684107.91549697472	817723.13159709424	957854.61386600533	1104893.3382738354	1259253.7393489194	1421375.1176912927	1591723.1319369928	1762159.3387038908	1932689.0295432589	2103317.8134994451	2273946.5974556315	2444575.3814118179	2615204.1653680042	2785832.9493241906	2956461.733280377	Years from project start



Cash Outflow - Energy Costs
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		Bennington Courthouse								Existing Building Cash Flow														7-Feb-20

		Financial Projection



				Financial Assumptions										Costs/Savings								Additional $

				Interest Rate				5.0%		Not used				Increase building cost								$0.00

				Term				20		Not used				Oil  		cost, yr 1		30,000		(gallon)

				Inflation Rate				0.0%						Electric 		cost, yr 1		960,000		(kWh)

				Discount Rate				0.0%						Propane 		cost, yr 1		0		(gallon)

				Oil  		cost / 1st yr		$3.50		(gallon)

				Electric 		cost / 1st yr		$0.17		(kWh)

				Energy Escalation Rates (above inflation)										Wood pellet fired boiler, PV system, other advanced systems

						low		high		Present cost				Added maintenance costs:				$0		per year

				Fuel Oil 		3.0%		6.0%		3.497 (gallon)

				Wood Pellets		1.0%		5.0%		  $190/ton

				Electricity		3.0%		6.0%		0.17 (kWh)								2/24/13 11:42

				Propane		3.0%		6.0%		2.933 (gallon)

																		Re-run at $3.5/watt installed

																		100% pain factor (doubling)

		Cash flow and Present Value

				Existing cash flow low fuel escalation												Existing Cash flow high fuel escalation

				Low Energy Escalation Rates										cumulative		High Energy Escalation Rates										cumulative

				Electtricity 		Oil		Propane		Added		cost		cash flow		Electtricity 		Oil		Propane		Added		costs		cash flow

				cost		cost		Costs		Maintenance						cost		cost		Costs		Maintenance

		Year										$   - 0		$   - 0										$   - 0		$   - 0

		1		$163,200		$104,910		$0		$0		$268,110		$   268,110		$163,200		$104,910		$0		$0		$268,110		$   268,110

		2		$168,096		$108,057		$0		$0		$276,153		$   544,263		$172,992		$111,205		$0		$0		$284,197		$   552,307

		3		$173,139		$111,299		$0		$0		$284,438		$   828,701		$183,372		$117,877		$0		$0		$301,248		$   853,555

		4		$178,333		$114,638		$0		$0		$292,971		$   1,121,672		$194,374		$124,949		$0		$0		$319,323		$   1,172,878

		5		$183,683		$118,077		$0		$0		$301,760		$   1,423,432		$206,036		$132,446		$0		$0		$338,483		$   1,511,361

		6		$189,194		$121,619		$0		$0		$310,813		$   1,734,245		$218,398		$140,393		$0		$0		$358,792		$   1,870,153

		7		$194,869		$125,268		$0		$0		$320,137		$   2,054,383		$231,502		$148,817		$0		$0		$380,319		$   2,250,472

		8		$200,715		$129,026		$0		$0		$329,741		$   2,384,124		$245,392		$157,746		$0		$0		$403,138		$   2,653,610

		9		$206,737		$132,897		$0		$0		$339,634		$   2,723,758		$260,116		$167,211		$0		$0		$427,327		$   3,080,937

		10		$212,939		$136,884		$0		$0		$349,823		$   3,073,581		$275,723		$177,243		$0		$0		$452,966		$   3,533,903

		11		$219,327		$140,990		$0		$0		$360,317		$   3,433,898		$292,266		$187,878		$0		$0		$480,144		$   4,014,047

		12		$225,907		$145,220		$0		$0		$371,127		$   3,805,025		$309,802		$199,151		$0		$0		$508,953		$   4,523,000

		13		$232,684		$149,577		$0		$0		$382,261		$   4,187,286		$309,802		$199,151		$0		$0		$508,953		$   5,031,953

		14		$239,665		$154,064		$0		$0		$393,729		$   4,581,014		$309,802		$199,151		$0		$0		$508,953		$   5,540,906

		15		$246,855		$158,686		$0		$0		$405,540		$   4,986,555		$309,802		$199,151		$0		$0		$508,953		$   6,049,858

		16		$254,260		$163,446		$0		$0		$417,707		$   5,404,261		$309,802		$199,151		$0		$0		$508,953		$   6,558,811

		17		$261,888		$168,350		$0		$0		$430,238		$   5,834,499		$309,802		$199,151		$0		$0		$508,953		$   7,067,764

		18		$269,745		$173,400		$0		$0		$443,145		$   6,277,644		$309,802		$199,151		$0		$0		$508,953		$   7,576,717

		19		$277,837		$178,602		$0		$0		$456,439		$   6,734,084		$309,802		$199,151		$0		$0		$508,953		$   8,085,670

		20		$286,172		$183,960		$0		$0		$470,133		$   7,204,216		$309,802		$199,151		$0		$0		$508,953		$   8,594,623



		Net Present Value		$4,385,245		$2,818,971		$0		$0		$7,204,216				$5,231,593		$3,363,030		$0		$0		$8,594,623











NZcash flow finance (plateau)

		Bennington Courthouse								Net Zero Ready Building Cash flow with financing																7-Feb-20

		Financial Projection

																										*assumes 20 year bond duration

				Financial Assumptions										Costs/Savings										Additional $		interest rate of bond						2/24/13 11:42

				Interest Rate				5.0%		Not used				Increase building cost										$   372,097		3%

				Term				20		Not used				Oil  		costs, yr 1				- 0		(gallon)								see solar needed tab>>		Re-run at $3.5/watt installed

				Inflation Rate				0.0%						Electric 		costs, yr 1				- 0		(kWh)										100% pain factor (doubling)

				Discount Rate				0.0%						Propane 		costs, yr 1				0		(gallon)

				Oil  		cost / 1st yr		$3.50		(gallon)

				Electric 		cost / 1st yr		$0.17		(kWh)

				Energy Escalation Rates (above inflation)										Wood pellet fired boiler, PV system, other advanced systems

						low		high		Present cost				Added maintenance costs:						$0		per year

				Fuel Oil 		3.0%		6.0%		3.497 (gallon)

				Wood Pellets		1.0%		5.0%		  $190/ton

				Electricity		3.0%		6.0%		0.17 (kWh)

				Propane		3.0%		6.0%		2.933 (gallon)

		Cash flow and Present Value

				Net zero low fuel escalation												savings net-zero above net-zero ready low fuel escalation		savings net-zero above code low fuel escalation		Net zero high fuel escalation												savings net-zero above net-zero ready high fuel escalation		savings net-zero above code high fuel escalation

				Low Energy Escalation Rates										cumulative						High Energy Escalation Rates										cumulative

				Electricity 		Oil		Propane		Added		Financing cost		cash flow						Electricity 		Oil		Propane		Added		cost		cash flow

				cost		cost		Costs		Maintenance		Bond payment		Bond payment - energy savings						Costs		Costs		Costs		Maintenance		Bond Payment		Bond payment - energy savings

		Year										$   18,605				$   - 0		$0										$   18,605				$   - 0		$0

		1		$0		$0		$0		$0		$19,163		$   106,115		$76,562		$125,278		$0		$0		$0		$0		$19,163		$   106,115		$76,562		$125,278

		2		$0		$0		$0		$0		$19,738		$   215,413		$155,421		$379,592		$0		$0		$0		$0		$19,738		$   219,172		$157,717		$383,351

		3		$0		$0		$0		$0		$20,330		$   327,991		$236,645		$766,814		$0		$0		$0		$0		$20,330		$   339,604		$243,742		$782,186

		4		$0		$0		$0		$0		$20,940		$   443,946		$320,306		$1,290,931		$0		$0		$0		$0		$20,940		$   467,872		$334,929		$1,330,229

		5		$0		$0		$0		$0		$21,568		$   563,379		$406,477		$   1,956,048		$0		$0		$0		$0		$21,568		$   604,465		$431,586		$   2,036,433

		6		$0		$0		$0		$0		$22,215		$   686,395		$495,233		$   2,766,398		$0		$0		$0		$0		$22,215		$   749,900		$534,043		$   2,910,287

		7		$0		$0		$0		$0		$22,882		$   813,102		$586,652		$   3,726,336		$0		$0		$0		$0		$22,882		$   904,727		$642,648		$   3,961,850

		8		$0		$0		$0		$0		$23,568		$   943,610		$680,814		$   4,840,350		$0		$0		$0		$0		$23,568		$   1,069,531		$757,768		$   5,201,785

		9		$0		$0		$0		$0		$24,275		$   1,078,033		$777,800		$   6,113,063		$0		$0		$0		$0		$24,275		$   1,244,930		$879,796		$   6,641,394

		10		$0		$0		$0		$0		$25,003		$   1,216,489		$877,696		$   7,549,234		$0		$0		$0		$0		$25,003		$   1,431,581		$1,009,146		$   8,292,658

		11		$0		$0		$0		$0		$25,753		$   1,359,099		$980,588		$   9,153,770		$0		$0		$0		$0		$25,753		$   1,630,182		$1,146,257		$   10,168,275

		12		$0		$0		$0		$0		$26,526		$   1,505,987		$1,086,568		$   10,931,719		$0		$0		$0		$0		$26,526		$   1,841,471		$1,291,594		$   12,281,708

		13		$0		$0		$0		$0		$27,322		$   1,657,282		$1,195,727		$   12,888,284		$0		$0		$0		$0		$27,322		$   2,052,154		$1,437,019		$   14,633,146

		14		$0		$0		$0		$0		$28,142		$   1,813,115		$1,308,160		$   15,028,825		$0		$0		$0		$0		$28,142		$   2,262,221		$1,582,538		$   17,222,792

		15		$0		$0		$0		$0		$28,986		$   1,973,624		$1,423,967		$   17,358,860		$0		$0		$0		$0		$28,986		$   2,471,658		$1,728,156		$   20,050,861

		16		$0		$0		$0		$0		$29,855		$   2,138,947		$1,543,248		$   19,884,073		$0		$0		$0		$0		$29,855		$   2,680,225		$1,873,774		$   23,117,352

		17		$0		$0		$0		$0		$30,751		$   2,309,231		$1,666,107		$   22,610,322		$0		$0		$0		$0		$30,751		$   2,887,896		$2,019,392		$   26,422,265

		18		$0		$0		$0		$0		$31,674		$   2,484,623		$1,792,652		$   25,543,635		$0		$0		$0		$0		$31,674		$   3,094,645		$2,165,010		$   29,965,601

		19		$0		$0		$0		$0		$32,624		$   2,665,276		$1,922,994		$   28,690,227		$0		$0		$0		$0		$32,624		$   3,300,443		$2,310,628		$   33,747,359

		20		$0		$0		$0		$0		$33,602		$   2,851,350		$2,057,245		$   32,056,493		$0		$0		$0		$0		$33,602		$   3,505,263		$2,456,246		$   37,767,539

		Net Present Value		$0		$0		$0		$0		$   533,522								$0		$0		$0		$0		$0
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Net Zero Supports Public School Bond Votes

30-year Capital and Operating Cost
Lincoln School
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Net Zero sustains affordable housing
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4. Net zero is possible. Cost of PV’s comes way
down, changing the limits of energy saving
Investments.




15 year payback

Annual

Annual

v | s | seimaon | T | e | G| Gt | o | eyt g e | e
MMaterial Labar Cost ik Loss Savings Savings oropane/MBTU) Savings tari)
IMBTU) | [MBTU)
Foundation foot wallfunder slab insul.
Base R-10 2" xps 3791 5 105 ¢ 026 |5 496621 1050 $260.75
3" ups
1 R-15 fadditional 1" thickness) 3791 5 149 | & 0265 6634.25 51,668.04 240 210 5 794,30 5215.80 553.95 30.9
R-20 4" 3791 5 210| 5 0525 5,932.42 $3,298.17 5.70 270 5 1,22154 5146.43 $69.35 415
R-25 5" 3791 4 254 % 0525 11,60046 | %1,668.04 4,90 0,80 5 ,0B5.05 412588 420,55 81.2
2 R-30 a" 3791 5 3000 % 05215 1334432 51,743.86 4.30 0.60 5 2,906.43 $110.47 515.41 113.1
tbove grade walls
R-13 24 Dense Pak in Cavity 2279 5 017 | 5 0375 1,230,686 26.00 5667.94
R-20 2wh Dense Pak in Cavity 2279 4 028 % 046 |5 1,686.45 17.70 5454.71
Base R-13 2" 150 1279 5 105] % 0500 5 3.532.45 £0.00 17.50 0.00 5449.58
R-19.5 3" 150 2279 5 172 ] § 050 ] 5 5053,38 51,526.93 13.80 3,60 5 42415 5357.09 532,48 16.3
1 R-26 4" 150 2278 5 210 & 1.00] 5 7,064.90 52,005.52 10,00 3.90 5 514.24 5256.90 5100.19 20.0
R-32.5 5" 150 2279 5 29T |5 100] 5 859183 51,526.93 8.30 170 5 §98.19 5213.23 543,67 35.0
2| R39 8" 150 2279 3 3443 100]5 1011876 | 31526593 7.20 1,10 5 1,388.12 $184.97 $28.26 54.0
Adding Rigid Polyiso to Cavity Insulation
2 R-41 R26+R13(2x4 cavity and 4" 150 22178 5 210 & 1.00 58,295.56 57,064.90 7.90 18.10 5 10033 5202.95 G444 99 152
2 R-47 R-26 +R19(2x6 cavity and 4" 150) 1274 s 210 & 1.00 58,751.36 57,064.90 7.00 10.70 5 660.27 5179.83 5274.88 5.7
Adding Cavity Insulation to Rigid Polyisa
2l R4l R2E+R13{4" 150 and 2x4 cavity) 2279 5 017 | 3 0.37| 3829556 $1,230.66 7.90 2,10 % 5E6.03 $202.95 45395 228
2 R-47 R-26 +R15(4" 150 and 2x6 cavity) 2279 5 0.28] 5 .48 58,751.36 51,686.46 7.00 3.00 5 562.15 5179.83 577.07 21.9
Adding a second wall to the B-13 2x4 Dense Pak in Cavity Wall
2| Rao Double stud Wall 11 1/2" 1279 5 52005 1185080 § 1062014] 339 w00 | 1,016.43 $197.81 $256.90 413




5.Continuous and
Airtight Insulation
is the most cost
effective energy
saving measure.
(Requiring New

Constructio
Detailing)

A




6. Importance of
the emergence
of critical
building science-
not only
understanding
the underlying
science of
failures, but
sharing the
information

-



7. With more efficient equipment, and the
potential to send green energy over the electric
lines, suddenly electric is no longer evil

i




Electric heating is
no longer a “crazy”

option

Vermont Fuel Report, 2016

Vermont Fuel Price Report o by

Comparing the Cost of Heating Fuels

Type of Typical High

YPEOL 1 Brujunit e Sfuntt | $/MMBtu - $/MMBtu

Energy Efficiency Efficiency
Fuel Oil, gallon| 138,200 80% §2.23 $20.14 95% 516.96
Kerosene,

136,600 80% 52.80 $25.65

gallon
Propane,

4 91,600 80% $2.54 $34.64 95% §29.17
gallon
Matural Gas,
cof 100,000 80% 5141 $17.67 ° 95% 514.88
Electricity,

Y 3,412 100% 50.15 $43.46
kWh (resistive)
YN
Electricity,
o 3,412 50.15 # 240% 518.32
kwWh {heat pump)
N

Wood, cord | 5 000000 | 60% 227 | 1791
(green)
Pellets, ton 16,400,000 80% §275 $2096 *

* Natural Gas price is based on VG5 residential rate effective Aug Sth, 2016
# see October 2015 Fuel Price Report for discussion of heat pump coefficient of perfarmance
A Cord Wood price updated 8/2015 from small survey sample. Pellet price updated 5/2006 from small survey sample




8. Net Zero: Fuel Mileage for Buildings?

EPA Fuel Economy Estimates

These estimates reflect new EPA methods beginning with 2008 models.

CITY MPG HIGHWAY MPG

1 8 Estimated 2 5
Annual Fuel Cost
$2,039
Expected range

Expected range ;
for most drivers base: o 15‘00[;?'1‘35 for most drivers
at $2.80 per gallon 21 to 29 MPG

15to 21 MPG

Combined Fuel Economy
This Vehicle

21
10;31 :

All SUVs

Your actual
mileage will vary

20— 2o BT TRdncs
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Fnergy Use Intensity (EUI
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Net Zero Building Metrics

Performance Metrics Prescriptive Metrics
oo
SITE 10-25 EUI kBTU/sf &

*without process loads
0.1 cfm/sf

above grade
surface area@

Energy Conservation Standards

* = 50 Pascals

80 o

70

60 R- 5
T 50 Code Compliant Windows
S
= 40
- High Performance

30

20

Net-Zero Ready
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R-20

" [ Netzerofposiive |

{c) Maclay Architects
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Blower Door Testing for reliable results

Passive House (PHIUS +2018) air sealing requirements

0.06 cfmb0/sf gross envelope

13 completed Maclay Architects’ Projects

0.02-0.06 ctmb&0/st gross envelope



Envelope and MEP Commissioning

| FlexWrap NF




9. Certifications Accelerate the Process

‘T INTERNATIONAL
< LIVING FUTURE
INSTITUTE™

'OENERGY
S EENTIEICETIE CERTIFICATION




10. Thinking affects outcomes

RRAIN
Invention

M M M The four-color, four-quadrant graphic and Whole Brain® are reglg.‘éred trademarks of
O e rO I n I n I n g Herrmann Global, LLC. © 1985-2017 Herrmann Global, LLC.
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MONEY = SURVIVAL




Paradigm Shift
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A Better Path to a Low-Carbon Future?

Building materials capable of reducing up-front carbon to zero are available,
code-compliant, and affordable, study shows

d By Scott Gibson | January 14, 2020

fllw||®|=]|

Building superinsulated houses with low energy needs and highly efficient
mechanical systems is the best way for builders to lower greenhouse-gas
emissions that contribute to global climate change, right?

Maybe not. A group of builders and designers led by the director of a sustainable
building school in Canada has concluded that energy efficiency is only part of the
answer, and that accounting for embodied carbon in the materials used to
construct houses is much more important than previously believed.
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Negatlve results are just what | want. They’re just as valuable to me as
positive results. | can never find the thing that does the job best until |
find the ones that don’t.”

— Thomas A. Edison



What was the
most beneficial
aspect of being
involved in the
design and
construction of
the innovative
projects 40-50
years ago?
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