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Northeast Energy Efficiency Partnerships 88

“Assist the Northeast and Mid-Atlantic region to reduce building sector
energy consumption 3% per year and carbon emissions 40% by 2030
(relative to 2001)”

We seek to accelerate regional collaboration to
promote advanced energy efficiency and related
solutions in homes, buildings, industry, and
communities.

We envision the region's homes, buildings, and
communities transformed into efficient, affordable,
low-carbon, resilient places to live, work, and play.

Drive market transformation regionally by fostering
collaboration and innovation, developing tools, and
disseminating knowledge



assachusetts Achieving Zero Energy

Nne
(MAZE) CP

 Codes: Provide technical assistance, resources and
collective strategic planning with the goal of advancing
Massachusetts to a zero energy building code by 2030.

e Zero Energy Schools: Continue with Northeast CHPS,
provide targeted technical assistance to communities,
and convene working group of school building
professionals.




Webinar Overview & Housekeeping Rules 88

NEEP is hosting this webinar to give stakeholders a
different perspective on zero energy schools and pique
the interest of those who haven’t yet considered a zero
energy school for their community.

* Opening poll

* Two 15 min presentations
* Q&A

* Resources

Closing poll




Opening Poll



Meredith Elbaum
Executive Director of USGBC, MA Chapter
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Driving sustainable and regenerative
design, construction, and operations of the
built environment.



@ U.S. Global Change
Research Program

FOU rth N ational Global climate continues to
Climate Assessment

change rapidly

Northeastern U.S. is
particularly vulnerable

Must reduce greenhouse
gas (GHG) emissions and
do so as soon as possible.




FIGURE 1
Why Buildings?

The buildings and construction sector is a key actor in the fight against climate change: it accounted for
36% of final energy use and 39% of energy and process related emissions in 2017 globally.

“....the global building stock is
expected to double by

2060, with two-thirds of the
building stock that exists today
still in existence.”

SOURCE: https//www.unenvironment.org/resources/report/global-status-report-2018



- Any bundlng not built to zero energy
| today will require more money to
make it zero energy in the future.
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Various Certifications
ZNE Certifications

100% Building Energy
Load with on-or-offsite
100% Building Energy renewables
Load with on-or-offsite Net zero carbon
renewables Premium off-site emissions from
renewables for high energy consumption Achieve a source
Best in class energy energy building types and occupant energy use balance
efficiency transportation to of zero over a period
carbon emissions of 12 months.
Performanced Based Performanced Based avoided or offset
over a period of 12
months.
For Existing buildings, No combustion allowed
combustion allowed

A N 2E
fmes,?.,. (‘s.rez.er

Zero Energy Certification

LEED Zero Carbon LEED Zero Energy

Zero Carbon Certification



Zero Energy Building Growth

Building Count
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Growth by Building Ownership

M Private - For-profit

B Public - County

W Public - City

M Public - State
Private - Non-Profit

W Private - Multifamily

M Private - Federal

© New Buildings Institute

2002 2004 2006 2008 2010 2012 2014 2016 2018

Completion Year



FIGURE 41
Barriers to ZE: “What obstacles are you facing pertaining to ZE?”

. NAuRst l_n
Avsumgtions and s of ZNE » GROUP CONSENSUS

Within the list, multiple people agreed
on certain barriers. Each mark represents
a barrier confirmed by a person
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FIGURE 3
ZE Studies in the US

Multiple studies have been conducted around the county on the upfront cost premium of ZE buildings.

Net Zero Energy Feasibility Study
(Efficiency Vermont, 2015)

Single Family—12% cost premium
Quadplex—10% cost premium
Office—7% cost premium

®
“Zero Net ®
Energy Buildings
Cost Study”
(Davis Energy
Group, 2012) @ @
Commercial— Py
0% to 7% cost
premium
®
@
® o
. e BB

The Technical Feasibility ® CHALLENGE

of Zero Net Energy Buildings ® FINANCIAL STUDY;

in California

(Efficiency California, 2012) _ HE DISTRICT OF ¢

THE EC(;NOI;(IICS
The Economics of Zero-Energy  FaelaaZileg=ii=ii0Nd Net Zero and Living Building
Homes: Single-Family Insights Challenge Financial Study

B Statewide/Regional Studies Rocky Mountain Institute, 2019 (Efficiency Washington, D.C., 2012)

B ZNEBuildingReports



Case Studies

King Open/Cambridge
Street Upper School
BUILDING TYRE: K12 School
Location Cambridge, MA

2126 270,000 sf

246 Norwell Street

BUILDING TrpE Multifamily Residential
LocaTion Boston, MA
526 4,518 sf

Bristol Community College

John J. Sbrega Health and
Science Building

sUILDING Tyee Teaching Lab
Location: Fall River, MA

wize 50,600 sf

E+ Marcella Street

BULDING TYPE Multifamily Residential
Locanion Boston, MA
size 7,083 of

RW Kern Center
SUILDING TYPE

Welcome Center, School
LocATION Amberst, MA
size 17,000 sf

The Distillery North

suoiNG TYeE; Multifamily Residential

wocaTion Boston, MA
5175 58,800 sf



ENERGY MODELING / DEFINITIONS / EUI

SITE e 3 Lighting
Energy Use = ==

Intensity Pumps/fans
(kBtu/sf/yr) *

Source: Oregon Sustainability Center

Gross Building
Area (sf)



ENERGY MODELING / DEFINITIONS / ZERO ENERGY

O

Envelope
" « Wall/roof
insulation
Typical « Glazing
Single-Family « Air tightness

Residential

~ & &

HVAC Domestic Lighting

« Decouple air Hot Water « LED/HE
conditioning & « Low flow Lighting
ventilation « All electric

« Heat racovery

« All electric

ENERGY EFFICIENCY MEASURES

¢

Plug Loads
« Nightime
kill switch

Zero Energy
Ready



ENERGY MODELING / DEFINITIONS / ZERO ENERGY

A ) 4 k| =

Zero Energy On-site On-site Off-site
Ready Renewable Renewable Renewable
Energy _ Energy Energy

Zero Energy

* Enesgy Lise Inte=nsity (kBtw/sliyr)



ENERGY MODELING / DEFINITIONS / ZERO ENERGY

A = & & %

Envelope HVAC Domestic Lighting Plug Loads =
— « Wall/roof + Decouple air Hot Water « LED/HE « Nightime _—
insulation conditioning & « Low flow Lighting kill switch
Typical « Glazing ventilation « All electric Zero Energy
Single-Family - Air tightness « Heat recovery Ready
Residential « Al electric

ENERGY EFFICIENCY MEASURES

o--13 -®- -7 -6
= OR | : b o o :i -
Zero Energy On-site On-site Off-site ZeroE
Ready Renewable Renewable Renewable ehebolinal 1
Energy _ Energy Energy

* Enesgy Lise Inte=nsity (kBtw/sliyr)



FIGURE7

Prototype Model Data

Six different building types were modeled in this study with the parameters identified here.
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Existing New K-12 Mixed Use Small Single-Family
Office Office School Retail/Residential Multifamily Residential
498,588 Sq Ft 498,588 Sq Ft 73,959 Sq Ft 56,2415q Ft 10,804 Sq Ft 3,600 Sq Ft
11 Stories 11 Stories 1Story 5 Stories 3 Stories 2 Stories
9-00” 9'-00” 13"-00” 16-10” 8-6” 8-6"
Floor-to-Floor Floor-to-Floor Floor-to-Floor Floor-to-Floor Floor-to-Floor Floor-to-Floor
Height (ft) Height (ft) Height (ft) Height (ft) Height (ft) Height (ft)
38,353 38,353 73,959 22,500 3,601 1,265
Roof Area (Sq Ft) Roof Area (Sq Ft) Roof Area (Sq Ft) Roof Area (Sq Ft) Roof Area (Sq Ft) Roof Area (Sq Ft)




METHODOLOGY / BUILDING TYPE / ENERGY

Single-Family Small Existing New K-12 Mixed Use
& Residential Multifamily Office Office School Retail/Residential
a
>
P —_—
g < ooo||o
- w ooo||o
3 opol|o ﬂ
2
-]
Energy models .,"13 ,.,-7 -6 |
tell us how A P 9
much energy 6 4 4
we can save o«
and how '; — -r o T —
much renew- w |
able energy Typical ZER ON-SITE ON-SITE + OFF-SITE Zero Energy

wensad: RENEWABLES RENEWABLES



FIGURE 8

Energy Efficiency Measures for ZE Design

Many different energy efficiency measures were utilized for the zero energy ready designs.

O

Envelope

® Increased wall/
roof insulation

® Improved glazing
® Improved air tightness

y

“6

HVAC

® Decoupled condi-
tioning and ventilation

® Heat recovery
ventilation

® All electric HVAC
(heat pumps)

Domestic Hot Water
® | ow flow fixtures

@ All electric DHW
(heat pumps)

&

=

Lighting

® | ED/high efficiency
lighting

® Daylighting &
occupancy controls

¥

Plug Loads
® Nighttime kill switch



METHODOLOGY / LIFE CYCLE COST (30 YEAR)

Lifo-Cyclo
Cost Asiess-

ments tell us Enargy Consarvation

A % v
$ |+ 5% _’_L $ ‘ — $ mityincerties m‘gxsiv:?ovm

money wo will
save and how
so0n we wil

see i return on

LIFE-CYCLE COSTS (30 YEAR)

3 Typical $ Zero Enargy $ Ranewsbles on/and $ Savings $ Zero
Ready off-site Enargy
We bagan We added a Based on energy We subtracted We calouated the
with typical conservative noeds established enargy savings breakeven yeor and
construction 5% for ZER. inthe models, we and available the amount of money
costs. In practice added costs for incentives and saved for each
wa found the renewable anorgy. rebates. tulding type.
SCtusl range

10 be 0-T%,



TABLE2

Baseline Upfront Costs Provided by
Daedalus Projects, Inc.
Building Type Price ($/sf)
l Existing Office $195.00
New Office $500.00
'------------q---------.,
| |
: o) K $365.00 :
L---------------------I
@ Mixed-Use $290.00
=5 ) smallMultifamily | $32500
Single Family $250.00




K-12 SCHOOL BUILDINGS

FIGURE 15
Energy Consumption—K-12 School

3.5000.000

B Gas

3,000,000 W Electricity

2,500,000

2,000,000

2,065,284
1,850,455

ENERGY USE (kBtu)

1,500,000

1.000.000

500.000

Baseline

FIGURE 16

EUI Breakdown and PV—K-12 School

50.0

45.0

40.0

35.0

30.0

25.0

20.0

15.0

ENERGY USE INTENSITY (kbtu/sf-yr)

10.0

5.0

0.0

K-12 Baseline

% On-site B Hot\
Renewable Shacas 44 9 kBtu/sf
Energy BASELINE
W Fans B Lighting
W Pumps B Pluglosds 25 kBtu/sf
B Cooling ZEREADY

\\

K-12Proposed  K-12 PV Offset

oo[ |oo

100%
% PV ON-SITE

44%
ENERGY
SAVINGS



K-12 SCHOOL BUILDINGS I)®=W

oo[ |oo
FIGURE 27
Cumulative Annual Expenditure Comparison—K-12 ($/sf)
4.8% Year 15
$500 M K-12Typical [} Breakeven Year $ SAVINGS BREAKEVEN

$450 W K-12ZE

$400

$350

$300

$250

$200 | |

$150 i

$100 | |
$0 -

Today 1 3 4 5 6 7 10 1 12 13 14, 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

o

*Assumes 5% cost premium for ZER Years



K-12 SCHOOL BUILDINGS é
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FIGURE 28
Cumulative Annual Cost Difference Between ZE and Typical—K-12 ($/

$60

$50 4.8% Year 15
$40 $ SAVINGS BREAKEVEN

$30
$20
$10
$0
~$10
~$20
-$30
~$40

Today 1 2 3 4 5 6 7 8 9 10 1M 12 13 14;15516 17 18 19 20 21 22 23 24 25 26 27 28 29 30

*Assumes 5% cost premium for ZER Years



SENSITIVITY ANALYSIS / PAY BACK PERIOD (YEARS) WITH DIFFERENT COST PREMIUMS FOR ZE

FIGURE 38
Payback Periods for Different First Cost Premiums
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18 19 B Cost Premium 3%
B Cost Premium 5%

15
Cost Premium 7%
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PAYBACK PERIOD (years)
Payback period tyears) with different cost premiums for ZE




SENSITIVITY ANALYSIS / NVP OF COST SAVINGS AT THE END OF 30 YEARS

FIGURE 38

Percent Cost Savings for Different First Cost Premiums
NPV of cost savings at the end of 30 years,

#
5 16% B CostPremium 0%
g s, 1A% premm=——== B Cost Premium 3%
3 : I B Cost Premium 5%
% 12% %
§ 5 3 l : hLis Cast Premium 7%
10%
8;E 10% ) : 9% B -
@E 8% ! ,
es I 7% I 7% .
¥ %
S5 6% I I 6%
i 5%
it & i = a
8 4% I 3 | 3
s l e | I 1.3%
5 0% - [ I [
i Existing Office New : K-12 | Mixed Use Single Family Small 5%
g -2% Office 5% | I Residential
|
§ 4% R o o o o o



Dr. MLK Jr. School & Putnam Ave School,
Cambridge, MA.

J/sflyr

—y

21 l‘. Martm Lulher ng

—

After three years of operation, the Dr. Martin Luther King. Jr. School & Putnam Avenue School in Cambridge, MA, is operating at a site EUIl of 24 kBTU/sf/yr and
outperforming this report’s predicted energy models for K-12 Schools of 25 kBTU/st/yr. The construction costs without photovoltsics were only 1% more than
our baseline of $365/sf. Phatovaltaics on the roof provide 45-50% of the school's energy. Owner: City of Cambridge, Architect: Perkins Eastman, Mechanical En-
gineer: AKF, Photo credit: Sarsh Mechling Perkins Eastman



King Open / Cambridge Street Upper School,

Cambridge, MA.

EUI 25kBTU/sf/yr
$480/sf
1,300 MWh PV

EUI(ENERGY USEINTENSITY)

85 40 25 PV

TYPICAL
K-8 School

KOCSUS
Geothermal
& Efficient
MEP Systems

KOCSUS
Occupant
Engagement

Generation

Cast sTUOY: King Open/Cambridge Street Upper School
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Belmont Middle and High School
"EUI 30 KBTU/sflyr

Cash positive year one -
: 100% renewable energy (on and off-:s;t

The Belmont Middle and High
School is a 445,100 sf four-story
building that is anticipated to
achieve Class D Zero Net Energy.
The building has a predicted site

EUI of approximately 30 kBtu/sf*yr
and is designed to rely on 100%
renewable electricity (from on-site
and off-site sources), eliminating
fossil fuel consumption. Because the
reduction in building operating costs
is greater than the bond payments
associated with the ZNE-enhance-
ments, the net cash flow is positive
from year one. Therefore, the pay-
back is immediate. Owner: Town of
Belmont, Architect: Perkins+Will,
Mechanical Engineer: BALA. Image
credit: Perkins and Will.
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Kate Crosby, Energy Manager § oz d, Director of
School Operations
Acton-Boxborough Regiol
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Acton-Boxborough Regional School District
Acton, Massachusetts

JD Head, Director of School Operations

Kate Crosby, Energy Manager

To develop engaged, well-balanced learners through collaborative, caring relationships
WELLNESS * EQUITY ¢ ENGAGEMENT



ACTON-BOXBOROUGH

PROJECT
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Critical to set EUl energy target early in the planning process —
either before or as design team is assembled.

Early support in setting an EUI target received from Eversource
(Kim Cullinane) and NGRID via the Accelerate Performance
Demonstration Program (as well as ongoing support with
modeling and energy target).

== ENERGY STAR” Total Energy Used

o PortfolloManager® per Square Foot

per Year

Energy Use Intensity = kBtu/square foot



Path to Net Zero

ENVELOPE

« Limited amount of glass
* High Insulation levels

* High performance windows
* Envelope commissioning

* Airtight building
« Exterior shading

REDUCED LOADS
« LED Lighting

BASELINE BUILDING « Smart outlets
t‘vpical school €ﬂ€fg}
usage in MA

. Occupancv Sensors

Energy Use Intensity
kBtu/sf/yr

Image provided courtesy of Arrowstreet Architects

OCCUPANT ENGAGEMENT

* Sub-metering and friendly
competition

*» Wider set points

* Shared equipment

HVAC

» Ground source heat pump

* De-couple ventilation from
conditioning

« Energy recovery

. Penormance monitoring

2 ON-SITE PVs

ARROWSTREET ThomtonTomasetti



Energy balance for Net Zero building

|
| LEGEND
| ON-SITE w—Electricity
' RENEWABLE ENERGY w— Hoating Energy
F - w— Cooling Energy
' ° ® o w— ]
! vV
DELIVERED ENERGY ENERGY USE
(Renewable & ! BUILDING NEEDS
Non-Renewable) * Heaﬂﬂg
| BUILDING SYSTEMS Cooling
i sessses®  Ventilation
| Energy use = "': Domestic Hot Water
| and production Lighting
| Plug Loads
0*
EXP(;:: ED E:lE:RGY System losses Process
e e 3N CONVETSIONS
|
|

1. The dashed knes represent enargy transfer within the boundary
2. The solid lines represent energy transfer entenng/leaving the boundary
used for zeco energy accounting

3-4 Energy balance diagram.
Source: A Common Definition for Zero Energy Buildings (DOE 2015)



Life Cycle Analysis ~ Douglas Gates School Building Project
Acton-Boxborough RSD
(50-year study period)
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https://drive.google.com/open?id=18Ru1v2-qNTHoXnPaeeGCa_zVSsh8mdIs

Option

System

1. Displacement ventilation diffusers with passive chilled beam
cooling/heating radiation

2. Hot water coil heating/chilled water cooling VAV ventilating
units with energy recovery with terminal VAV boxes with CO2
controls

3. Geothermal wells with high-efficiency water-to-water source
heat pump chillers

1. Displacement ventilation diffusers with passive chilled beam
cooling/heating radiation

2. Gas-fired heating/dx cooling VAV ventilating units with energy
recovery with terminal VAV boxes with CO2 controls

3. High efficiency gas-fired condensing boiler plant

4. High efficiency air-cooled chiller plant

1. Variable refrigerant flow (VRF) terminal evaporator units with
air-cooled condensing units

2. Air-cooled dx heat pump heating/cooling 100% O.A. ventilating
units with energy recovery with terminal VAV boxes with CO2
controls serving VRF units

3. Air-cooled dx heat pump heating/cooling VAV AHU systems
with energy recovery with terminal VAV boxes with CO2 controls
serving the cafetorium

1. Displacement ventilation diffusers with passive chilled beam
cooling/heating radiation

2. Hot water coil heating/chilled water cooling VAV ventilating
units with energy recovery with terminal VAV boxes with CO2
controls

3. Geothermal wells with high-efficiency water-to-water source
heat pump chillers

4. Supplemental electric boiler plant




Evaluating results of Life Cycle Analysis

Gross Capital Gross Capital Total Life Cycle | Total Life Cycle
cul Investment Investment Savings Savings
(initial) (initial) (50years) (50years)
delta vs Option 2 vs Baseline delta vs Option 2
Baseline 55.1 510,643,800 X X X

Option 1 Geothermal 27.2 $12,838,650 $3,765,440| $2,732,400 -$1,902,605
Option 2 Efficient gas boiler + chiller 34.2 $9,073,210 $4,635,005
Option 3 Air Source Heat Pump 32.9 $9,331,350 $258,140] -$1,363,213 -$5,998,218
Option 4 | Geothermal + electric boiler | 27.5 $12,208,150 $3,134,940| 4 53,237,454 -$1,397,551

$3,134,940 more initial cost vs Option 2

$3,237,454 more over 50 year analysis vs Baseline

$1,397,551 less over 50 year analysis vs Option 2




EUI 22.71 = current energy modeling for proposed building

Energy End Use [kBTU/sqft]
w0 36.62
35
30
25
20
15
10
5
0 :
LEED_ASHRAE2013 0_CurrentDesign_GSHP
i Water Systems 036 036
Heat Rejection 0.25 S
W Pumps | 136 201
Fans | 271 1.53
u Exterior Equipment : ' 0.18
o Interior Equipment 808 808
" Exterior Lighting | 018 0.18
® Interior Lighting | 9.81 a7
Hiaote i s ARROWSTREET
M Heating 1201 5.80
TOTAL 36.62 22.71 Thornton Tomasett|
REDUCTION % 38.0%

Basad on current assumptions, the design indicates 38% energy consumption savings from an ASHRAE
90.1-2013 Basaline. In the Baseling, approximately 22% of the total energy use comeas from eguipmeant
loads, which remains energy saving neutral in the as design case, and makes it difficuit to have large amount
of savings.



RESOURCES

* New Buildings Institute — Zero Energy hub and Zero Buildings Database
https://newbuildings.org/hubs/zero-energy/

* Advanced Energy Design Guide for K-12 School Buildings - free download at

https://www.ashrae.org/technical-resources/aedgs/zero-energy-aedg-free-download

e CHPS & NE-CHPS (NEEP)
 USGBC & USGBC-MA

Local school building projects with ZE targets and/or incorporating geothermal:
 Cambridge

* Worcester

* Brookline

* Lexington

* Westborough
 Belmont

e Lincoln

* Arlington

* Wellesley

e Sharon

* Concord


https://newbuildings.org/hubs/zero-energy/
https://www.ashrae.org/technical-resources/aedgs/zero-energy-aedg-free-download

A0S ASJaua MmMmm

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

"t TREATMENT . .......

vvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvv

!!!!!!!!!!!!!!!!!!!!!!

Scenario 2: The Mainstream Net Zero Water Building |
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Non-Potable
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Gray Water

Net Zero Water

Goal



Key Strategies - No Septic

Blackwater
Treatment

Thornton Tomasetti

Key Strategies - Septic

Thornton Tomasetti



Goal: Net Zero Waste

Net Zero Waste Construction
= Project will require the LEED/CHPS construction waste management:

* Divert at least 75% of construction waste by weight.

= Develop a comprehensive Waste Recovery Plan for reuse / salvage within 1,000 miles.

Net Zero Waste Operations

Definition - USGBC
An average of 90 percent or greater overall diversion from landfill, incineration (waste-to-energy) and
the environment for solid, non-hazardous waste for the most recent 12 months.




Question & Answer

Please type your questions into the chat box
**‘r, “

3 &5"
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Resources to Improve EE in Schools



New Construction and Major Renovations 88

Northeast-CHPS

A complete building criteria that
provides students with premium
educational environments

Priorities
— Indoor Environmental Quality
— Energy Efficiency
— Easeof O& M

— Occupant Comfort
53




Resources for Existing Buildings
K ] i} ] B

.ﬁ VITOCROS - .
NEEP’s O&M Guide
— A pathway to reach high performance in public buildings

— Best practices, checklists and more for improving energy

efficiency and health in schools / public buildings
\ n N

Ie



NEEP’s O&M Guide

Establishing Operations and Maintenance Policies O&M ta rgeting FEE can save
5-20% on energy bills

Indoor Environmental Quality

Integrated Pest Management

Energy Efficiency

Alternative and Renewable Energy Systems

Commissioning and Retro-Commissioning

Transportation

Regional Operations & Maintenance Guide for
High Performance Schools and Public Buildings in
the Northeast and Mid-Atlantic

Water Efficiency

. . o[ . 1 i TEE N T ! W
M ate rl a IS Se I eCtIO n a n d S peCIfI Catlo n Strategies for creating green, heaithy & energy efficent
existing buildings in your state or local government
. : ! H E g -
Recycling N STy | December 2016
| =5 : [ N >

+-

Landscaping to Reduce “Heat Island Effect”

Innovative Financing Options

Cafeteria Practices

Zero Energy Buildings

Specialized Building Types



Other Free NEEP Resources

(click an image below to be redirected to the webpage)

COMMUNITY ACTION PLANNING
FOR ENERGY EFFICIENCY

Igﬂ CAPEE

TRY IT QUT QUESTIONS?

www.neep.org/capee [l capee@neep.org

Air Source Heat Pumps — — Home Energy Management
Systems — Strategic Electrification —

visitusat NEE P.Org for these resources and more 56



https://neep.org/sites/default/files/resources/OMG Update_DEC 2018 Final.pdf
https://neep.org/sites/default/files/resources/OMG Update_DEC 2018 Final.pdf
https://neep.org/capee/
https://neep.org/capee/
https://neep.org/capee/
https://neep.org/capee/
https://neep.org/capee/
https://neep.org/capee/
https://neep.org/initiatives/energy-efficient-buildings/high-performance-schools/by-state
https://neep.org/initiatives/energy-efficient-buildings/high-performance-schools/by-state
neep.org

ing Poll

Clos
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For more information, contact:
jbalfe@neep
kpdunnning@



mailto:jbalfe@neep.org
mailto:kpdunnning@neep.org

