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& 40 Staff
@ Hartford/Boston Offices

Eastern Greenwich Civic Center
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Leaders in Net
Zero Energy

Mansfield Elementary
New Construction - Mansfield, CT

Lot

e 3
Buckley Elementary Bowers Elementary Keeney Elementary
Renovation - Manchester, CT Renovation - Manchester, CT Renovation - Manchester, CT
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Presenter Notes
Presentation Notes
We also have become leaders in low energy schools with 4 currently tracking toward net zero. 
3 renovations and 1 new school.
These are all public schools and as of yesterday, per the New Building Institute, there are no verified net zero public schools in new England. Buckley will be verified next month and should be the first.


;22 CMTA By the Numbers
sl 1290

Employees

50

Offices Nationwide

288

Professional Engineers

56

Years of Service
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Operational Zero Energy / Zero Carbon
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Manchester’s Sustainable & Equitable Transformation

10-Year 2025 School Modernization Plan for Elementary Schools

| Tha 20%8 Plan Timeline fer Elemantasy 3ehool Upgrages

Phase 1 School Renovations (2015-2020)

*Reimagined Elementary Schools through strategic consolidation

Vo e P gy e

*Maximized Space Efficiency to align with State grant reimbursement criteria S e

= e i B

*Targeted Additions built to meet Education Specifications and support modern learning ..

*Redistricting and Consolidation designed to reduce racial imbalance

«Equity in Education advanced through consistent, high-quality learning environments

Phase 2 School Renovations (2020-2025)

« Phase 1 Strategic Objectives plus

« Net Zero Energy Goal and full Electrification

Manchester sets a statewide benchmark for cost-effective, Net Zero-ready schools—

blending climate action with educational equity and 21st-century design.

B 3
O iy pp
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Presenter Notes
Presentation Notes
CHRIS


Learning Objectives

> ldentify strategies for balancing budget constraints with the need to modernize
aging school infrastructure while fostering sustainability.

> Learn how to incorporate high-performance design strategies and integrate efficient
technologies to achieve energy goals.

» Explore innovative funding methods, including leveraging state grants, utility
incentives, and federal tax credits, to support sustainable construction and renovation
projects

> Learn how to design flexible, interdisciplinary learning spaces that promote student
engagement, support STEAM education, and enhance academic success within

sustainable environments.
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B
Buckley ES, Bowers ES & Keeney ES

Can a Ford Pinto be
transformed into a Tesla

“Reducing the EUI to less than half of the prior
similar renovation seemed like a long shot. The .
first glimpse of optimism came during the
interview process for the design teams when
Manchester was presented with several successful
Net Zero Energy projects completed by CMTA
across the country.”

Chris Till, Facilities Manager
Town of Manchester, CT

Buckley Elementary Scho\o\


Presenter Notes
Presentation Notes
CHRIS


B
Manchester’s Vision

» Community Input
« Carbon Footprint Reduction
« 21st Century Technology
 Electrification - Eliminate Fossil Fuels
> Net Zero Energy Goal Uncertainties

« Technically viable for 1950's-era school renovations?

» Financially feasible?

> Budgeting for NZE Goal - Add 5% ($4.1M total for 3 schools)

* Budget conscious, working-class community — Show ROI
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Presenter Notes
Presentation Notes
CHRIS / community engagement / blue collar / context / CT reimbursement – set the stage


02 | Manchester Schools

What did we do?

All Three Schools Include:

* Renovate as New

* Envelope Improvements

» Geothermal HVAC

» Geothermal Water Heating

 Dedicated Outside Air with Energy Recovery
 Solar PV

« Zero Energy Performance

e s

e g

Bowers EleMientary School


Presenter Notes
Presentation Notes
CHRIS


B
Aging School Infrastructure

73% of US Schools
Were Built Before
1969...

Source: US Department of Education,
National Center for Education Statistics



Presenter Notes
Presentation Notes
73%....
They all are typically solidly built but the walls are almost always uninsulated, there is no mechanical ventilation, and the industrial approach to education with a sage on the stage does not lend itself to a 21st century teaching pedagogy of student centered learning. 
So what do we do with all these schools? Tear them down? From a carbon footprint standpoint, the implications of tearing down an existing building and building new are significant.
So can we renovate? We believe in most cases the answer is yes.


Embodied Carbon

Cumulative Emissions Over Time

Do Nothing
New Net Zero Building
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Presenter Notes
Presentation Notes
The Buckley school was built in 1953, has seen no major work done since it was built except for the installation of a new roof. It was basically a 50’s timecapsule.


Site Plan
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Presenter Notes
Presentation Notes
Existing building was two stories, 55,000 SF with a lower mechanical level
One of the strengths of the existing building was its east wet orientation with almost every space facing north and south.
There is significant topography as the site slopes over 20” from the high end to the south and low end to the north.
Site circulation was a problem with parents and visitors on all 4 sides of the building. Security problem. Entrance…
We also needed to expand the building footprint to accommodate the educational program.



Existing Upper Floor
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Presenter Notes
Presentation Notes
Typical floor plan with a double loaded corridor.
Main office but no entry…
Moreover, no visual or special connection to the lower floor. Not only is this a security problem, but it is incompatible to creating a sense of community for the school.


Proposed Upper Floor
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Presenter Notes
Presentation Notes
Addition to accommodate expanded main office and LMC.
Main entrance now adjacent to office.
Bearing walls somewhat limited our ability to open up the corridor, but we did create holes in the floor to connect the two floors and create break out areas


Proposed Upper Floor
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Breakout Area
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Existing Lower Floor
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Presenter Notes
Presentation Notes
Similar to upper floor however the corridor is single loaded because the building is tucked into the hillside creating a 6’ high crawlspace the length of the building.
This would prove to be critical to the success of the project.
You can also see where the main entrance was ….


Proposed Lower Floor

mﬁl E MATH

CRAWLSPACE / MECHANICAL ' ’ STEAM
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Presenter Notes
Presentation Notes
Two additions, classrooms to the west and a STEAM suite to the east.
We also move the playground up to this level to make it more secure and accessible.


Building Section
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Presenter Notes
Presentation Notes
This section through the building helps to illustrate why the crawl space was so important.
The floor to floor height in the school was 11’-1”. To get a 8.5 -9’ ceiling, you are left with 2 – 2.5’ for structure and ductwork
You can also see the grade change and the new playground now on the same level as the classrooms.


Achieving Net Zero Energy

Heating

Cooling

Pumps + Fans

Lighting

Hot Water

Plugloads

IT/AV

Kitchen

_____ ’
# | = EUI

Energy Use Intensity
(kBtu/sf/yr)

-

Energy per Square Foot per Year
Measured in kBtu
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Achieving Net Zero Energy

Heating —

Cooling
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Benchmarking

Partial School District Energy Use Intensity
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Verplanck ES

Bowers ES*

Kenney ES *

Buckley ES

Waddell ES

Bennet Elementary Energy Star - 50 NZE Target
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The Process

©0 0

Building Orientation Building High Performance On Site
& Massing Envelope MEP Systems Renewables
Maximize daylighting and Tight envelope for low Fully electrified, heat Reduce EUI first and
control solar heat gain infiltration, reduced heating pumps, improved IEQ maximize roof area

and cooling loads
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03 | Design Strategies
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Geothermal HVAC = $ !
Maximized HVAC Efficiency Solar Photovoltaics Array
Reduced Energy Use Maximized Available Roof PV High Performance Kitchen
Eliminates On Site Combustion Modeled Energy Generation 100% Electric / Fossil Fuel Free
60 Wells — 500 Feet Deep / K Verified Zero Energy Performance / Highly Efficient Appliances and
E K Refrigeration /
I it
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. = Occupant Health + Wellness Verified Performance
Ultra Tight Building Envelope P
Improved Ventilation Verified Zero Energy through NBI
New Roof, Walls and Windows . . .
High MERV Filtration Data-Driven Design Decisions
Building Pressure Test C . .
UV Lighting Significant Utility Incentives
/ K Performance: 17 EUI /

Reduced Building Energy Loss
) Energy Recovery
Enhanced Daylight Access
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Building Envelope

Where does the Insulation
go? Inside or Outside?

Orientation can’t change

but, Increase Roof Insulation
e R-35

Increase Exterior Wall

Insulation
e R-20

Improved Glazing
 U-0.38 & SHGC 0.40
* Double-Paned

REDUCE Infiltration!
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Presenter Notes
Presentation Notes
SPF is chemically inert when cured. The concern is during the curing process which can last for several days.



Building Envelope Testing is Critical

Air Infiltration Rate

0.45

s = T

R |/

MY TR

2

LA 7

Blower Door Test: Air leaks in the building envelope can be identified Code Minimum Federal Mandate Buckley ES

and sealed leading to reduced utility costs long-term e
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Follow The Energy

HVAC (~45%)
* Massing/Orientation
* Envelope/Shading
« Systems
« Controls
Kitchen (~25%)
» Cooking
« HVAC + Lighting

 Sanitation
« Refrigeration Plug'Loads

Lighting (~15%) Kitchen =25% ~10%
Plug Loads (~10%) IT=5%
IT (~5%)

HVAC =45%
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Renewable Energy - Solar PV

391 kw PV -> 18 EUI bl
| e S 7

All on the Roof

Predictive Energy Model Needed
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Measure & Verify!

Monthly EUI (kBtu/SF) Predicted vs Actual EUI
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Net Zero Public Schools

The only 3 verified Net Zero Energy

public schools in New England

(+1 soon to be verified)

ZE Status
Verified

Verified
Verified
Verified
Verified
Verified
Verified
Werified
Verified
Verified

Emerging

TSKP STUDIC

State or

Province Name
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Bowers Elementary School

Buckley Elementary School

Kohler Environmental Center

Mansfield Elementary School

Hitchcock Center for the Environment

R W Kern Center at Hampshire College

Shbrega Technology and Leaming Center - Bristol
Smith College Bechtel Environmental Classroom
Coastal Maine Botanical Gardens Bosarge Famil
Putney Field House

Manchester Keeney Elementary School
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Utility Incentives

EVERS=URCE

Ociober 21, 2020

Christopher Till

l'own of Manchester

P.O. Box 191, 321 Oloott Street
Manchester, CT, 06045

Reference: Energy Efficiency Project # CT20-PO00T2533 REVISED
Buckley Elementary School, 250 Vermon Street,Manchester, CT, 06042

Drear Christopher Till:

Congratulations en choosing 1o make your business energy-efficient! Eversource is pleased 1o present

you with the details of your energy incentive for the upcoming project at vour Manchester, Connecticut
Eacility.

Should you decide to move forward with the project as submitted, you nre eligible for a financial
incentive of $266, 789,04,

Thiz packet includes the following documents:

Energy Efficiency Services Letter of Agreement — Please review the document, sign both copies, and
refurn one copy to my atlention al the address noted below, To reserve your incenlive as stated, return
the signed Agreement within 30 days of the signature date on the Agreement.

Standard Terms and Conditions — In order to claim your incentive, vou will need 1o agree io these
teTms.

W-2 Form — This form is necessary to process your incentive payment. Submit this completed form with
your Energy Efficiency Services Agreement,

Exhibit A — The upgrades included in your project are outlined here. Information includes the enengy
and dollar savings estimated for each indlvidual measure.

If wou have any questions regarding this letter or the documents contalned in the packet, plepse contact
(i [1:H

Sincerely,

Jorden Schellens

Energy Efficiency Consultant - Mew Constrsction
Eversource

107 Selden Street

Berlin, CT 06037
jordan.schellens@eversource.com

Bol-605-3749

energize

CONNECTICUT

A |

Leverage Available
Incentives

Contact Utility Company
Early in Process
Buckley - ~$267,000
Bowers - ~$253,000

Keeney - ~$250,000

EVERS=URCE

Eanib &
Seni b ety Bk
Erer gy Bzl oty Sarvican Progct § CTH POREGERES
Jury 4, 2621

Wagassre 1 0d 1: Wirose Bubling Enaigy o ovemsnta
Tres nctive o @ bkl 3 7 @ublulin wii An appeTend b g By TEGHING S0 A0 dubi kb= By Hon e Bones uaing the 2018 Inemallna Enesgy

Corbanaion Coe with wiswros o ASFHAR 3201 - J01] Guidelines 28 S5y 0ooe. The sciusl inca s asmas wil be hassd on fe acospied s ool 1vngs. This
mmyreguine e nusmimniae of 5e as-bull e R i o

|igmnm

D Incantiess (Payadle be e Che |

s

Sevesiwind Faskty Gavss Floo’ Mv S
Favagted Pemeriags of dsual Soe BTU Saung AT
E40 W hiEad i pe §ouare ool [TEA]
Propaosed EU | eBaedF) (1 %11

Donign Toam incamntivan [Papubis io e Design Taam Lesd]
Dramign Tanre rcwri 5

Enbimatec Meauirs inc sative. frsgsdomn

Conmucton nosnie ' §197 38600 M AW | Eeergy [T
- Ponl Ckoyp ris Fersive: B54 35000 TAEY | Arvsesd Taean |
L Toial Porfuipird inmeaiive [I=IR] fuii 1 2043 ] iine 30007

A3 1AL TOCHN ICENT
Eaue atis) Wi bt s ilies Braih down

L EvlmetesiMaiwsiGagSadings |
203 [ =] Ereepy ECF
$0.000 i Brruia []
EE— Wimit am
|enivs ']

CAF il BT EMERa 2 2 ko I requined Fom 80 BRETEARIE GeE T proee Sl Nl T 505 BB fouth ird clou W08 B ConE R Wi e reed
et on o e BguepTas niieiled and e canied melcoology eTipked (38 sl

"G IR Wea e s i e

-Efnmiops eu e & pogress imspecion or aher wrifcalon mehod i comdn mEesas LeE e I enciosurs Prowde A8l SRRl 0 gk
el SOy ol Bubm iRl of ACoepieed = kel da requin & -lll#l. wndams g SHGE mlings

~Adaibonal Measure Yerricabo=: The Fartopsn| or e Pemci parcs design profiss anal shil s g ke s leing i Byt olnied Pamishal il Ba
B LBk P bare) i B Wi Fagures et Wble ane performing o iniended. By s kgning beicw i Parkcizast verifes Bat

7 wercakin® sl Ba denign professonal s Goometiaion o his B S o inded o ooersts hay been proided

T viihoibes of coFEd da e neslaions The syierms shel oo delned &8 ANy S840, Doningd Stws, s pesd conigd e, secTical ISpiaton
AU RV PR e by TiE RO wassrenl

1 erlicabion thal e il B8 07 AN coninols e been faid ek beed and fe 0 put end ot signals e dooum ssed

& ‘erfcabon thal P skov named e s ard squipe el autom abcaly o e |rended npecslind and Arctos as desgaed

5 sl boin il bperabon dnd Manie e ce NTusions faw bean prosces

0 snbcaion ol fe Famopant s Mpoesa e sslior ooelss Sas been imairucsd n B propes ooeenion ard mis s i of D ag. grend




Clean Energy Tax Credits

High
Performance +
Sustainability

IRA Action
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Clean Energy Tax Credits

Order of Magnitude System Life Cycle Costs with L.R.A.

$70
$60
$50

$40

First Cost
© y/

$34

@‘
D

Millions USD

R__|RA.

Incentives

$10

$0
Year( Yearl0

e A Source Hest Pump ] etric -

30 Year
Cost | | | [ 2d
(2
1
= Replacement
Cost
Year 20 Year 30

Hybrid 75%GS5HP [ 25% ASHP s Flectric - GSHP

Clients in In Targeted
Application Funding
Phase

Bowers - $2,226,340

Keeney - $2,000,000
(projected)
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What Did It Cost?

Total Budget: $96,300,000

Town Bonding: $30,640,000
State Funding: $63,760,000
DOE Grant: $1,900,000
Bid Savings: $1,672,183

Utility Incentives: $774,281
Energy Tax Credits: $4,226,340

> Revised Bonding $25,100,000

18%

Reduction to
Taxpayers!
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Cost Avoidance

$250,000 Projected 30-Year
Savings: $7,500,000
$200,000
6 $150,000
v $150,000/
O
E Year
$100,000
$50,000
$0
Before After
W Costs
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STEAM
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STEAM / PLAY
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Buckley Elementary - Before / After
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