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1. ABOUT NEEP
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NORTHEAST ENERGY EFFICIENCY PARTNERSHIPS
“Accelerating Energy Efficiency”
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MISSION
Accelerate the efficient use of energy in the 

Northeast and Mid-Atlantic Regions

APPROACH
Overcome barriers to efficiency through 

Collaboration, Education & Advocacy

VISION
Transform the way we think about 

and use energy in the world around us.

One of six Regional Energy Efficiency Organizations 

(REEOs) designated by U.S. Dept. of Energy to 

work collaboratively with them in linking regions 

to DOE guidance, products



2. NEEP’S SCHOOL AND PUBLIC BUILDING 

OPERATION AND MAINTENANCE GUIDE

(FREE @ NEEP.ORG/PUBLICBUILDINGS)
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REGIONAL OPERATIONS & MAINTENANCE GUIDE 
Strategies for creating green, healthy & energy efficient

existing buildings in your school or municipal building

WHAT IS IT?

• A pathway for existing Schools and 

Public Building to adopt high 

performance operation and 

maintenance strategies

• Many low cost ideas

• Regionally developed

• 15 sections

• Indoor Environmental Quality

• Renewable Energy

• Commissioning/Retro-Comissioning

• Financing

• Recycling

• Etc.



COVERING… 

• Establishing Operations and 

Maintenance Policies

• Occupant Engagement

• Indoor Environmental 

Quality

• Integrated Pest 

Management

• Energy Efficiency

• Alternative and Renewable 

Energy Systems

• Commissioning and Retro-

Commissioning

• Water Efficiency

• Materials Selection and 

Specification

• Recycling

• Landscaping to Reduce 

"Heat Island Effect”

• Transportation

• Innovative Financing 

Options

• Cafeteria Practices

• Zero Net Energy Buildings

• Specialized Building Types



O & M GUIDE: ENERGY EFFICIENCY
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1. Overview
2. ‘No Cost’ Measures
3.  New Technologies and Hot Topics



ENERGY EFFICIENCY ISSUES COVERED:
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• Benchmarking

• Lighting Retrofits

• Energy Management Systems

• Boilers

• Building Envelope Improvements

• Renewables



THE CHALLENGE

Energy 

• Average school building is 42 yrs. old 

• Not designed to meet demands of today's 

energy loads ( technology)

• Space heating, cooling, and lighting together 

account 70% of school energy use.

• Per pupil energy expenditure have risen 19% 

while inflation was only 4%.

The cost of energy is one of the few things that can be 

reduced without negatively affecting classroom 

instruction.

Source NREL



‘NO COST’ ENERGY EFFICIENCY MEASURES
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1. Occupant Engagement

2. Equipment Scheduling

3. Maintenance Policies and Planning



OCCUPANT ENGAGEMENT
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Photo Credit: HU2.com Eco 

Reminders

Photo Credit: HU2.com Eco Reminders



OCCUPANT ENGAGEMENT

• Green Teams 

• Shutting lights off 

• Open / closing windows



OCCUPANT ENGAGEMENT
DCSEU and Anacostia High School

Energy Efficiency Curriculum 
• Energy audit walkthrough

• Carbon footprint assessment

• Poster campaign

• Energy Patrol

• “Random Acts of Greenness Day”



EQUIPMENT SCHEDULING
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• Conduct an occupant survey regarding times of use

• Take a nighttime field trip through your facilities

Photo Credit: Our Greenwich



EQUIPMENT SCHEDULING

16

• Metal Halide Lamps: 5 Minute Warm up, 10 Minute 

Cool Down

• Football Field: 4 towers x 18 lamps each= 72 lamps

• Wattage: 72 lamps x 400W= 28.8kW/h



MAINTENANCE POLICIES AND PLANNING
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Saves Money, Decreasing:
• Equipment replacement costs over time

• Renovation costs because fewer large-scale repair jobs are needed

• Overhead costs (such as utility bills) because of increased system efficiency

• Consider a computerized maintenance management system

Maintenance Policies Should Incorporate 

Benchmarking
• Municipalities should BENCHMARK ALL BUILDINGS annually

• Benchmarking identifies opportunities for strategic investment

• Green Button provides portal for utility data access

• Portfolio Manager compares your building to similar buildings

• Identify energy hogs, and investigate



SYSTEMS MAINTENANCE PLAN
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• Putting our fires

• Plan ahead, set aside 

time, money

• Document maintenance 

intervals



HOT TOPICS AND NEW TECHNOLOGIES

• Plug Loads

• LED Lighting

• NEMA Premium Motors

• Photovoltaic Generation

• Lighting Controls

• Building Envelope Imaging Options



PLUG LOADS AND OCCUPANT ENGAGEMENT



PLUG LOADS AND ADVANCED POWER STRIPS

Infographic Credit: 

Lawrence Berkley 

National Labs



PLUG LOADS AND THE VENDING MISER

• Resource: Tufts University- Vending Misers Handout

Photo credits: Tufts, USA Technologies Corp, and Harvard

• Vending Machine Average Annual Energy Cost: $380

• Vending Miser Cost: $170

• Average Annual Savings: $192 (@ $0.11/kWh)

• Payback Period: less than one year

http://sustainability.tufts.edu/wp-content/uploads/VendingMiserHandout-updated020310.pdf


LED LIGHTING

Linear LED T8 Fluorescent replacement:

• Stopgap measure

• Costs 3x as much before incentives, 

but lasts twice as long and uses 30% 

less energy

• No ballast change necessary

New Construction?

LED now a no-brainer



NEMA PREMIUM MOTORS

Photo Credit: Alan Mulak

• National Electrical Manufacturer’s Association

• Efficiency program incentives tied to NEMA rating

• 2-4 year payback period, without incentives 

(baseline dependent)

• As simple as copying down manufacturer’s tag 

numbers and googling a replacement



PHOTOVOLTAIC GENERATION

Rhode Island Distributed Generation Standard Contract:

• Installations 50kW+ (otherwise, net metering)

• Third party turn-key project developers around the country:

Solar City, SunRun, Sungevity, Vidaris, Real Goods Solar

• Who offers in Rhode Island? 

http://webserver.rilin.state.ri.us/BillText/BillText13/HouseText13/H5803A.pdf


PHOTOVOLTAIC GENERATION



BUILDING LIGHTING CONTROLS

Types (to name a few):

• Photosensor-based (reactive to daylighting)

• Scheduled (on a timer)

• Motion sensitive (Ceiling or wall mount- ceiling preferred)

• Wireless controls are cost-competitive in many applications

Photo Credits: Lighting Controls Association



BUILDING ENVELOPE IMPROVEMENTS AND 

THERMAL IMAGING OPTIONS

Photo Credit: Alan Mulak

Photo Credit: Abby Allain

Photo Credit: Abby Allain

When justifying efficiency investments to 

budget-makers, sometimes a picture is worth 

a thousand words.

• Traditional Equipment is expensive 

(thousands of dollars)

• Efficiency program administrator may loan 

thermal imaging equipment to 

municipalities

• Several manufacturers now offer phone-

based thermal imaging cameras, some for 

as little as $350

• A thermal image+ 

portfolio manager benchmarking charts= 

great argument for investing in efficiency



O & M GUIDE: INDOOR AIR QUALITY

29

1. Overview
2. Tools for Schools
3. Group Procurement



REGIONAL OPERATIONS & MAINTENANCE GUIDE 
Organizes Indoor Environmental Quality Best Practices

For Example:

• No Irrigation System-Building Overspray

• Walk-off Mat Systems

• Obstruction-free Intakes

• Filter Replacement

• Replacing Pilot Lights with Electric Ignition

• Eliminating Use of Fossil Fuel Powered 

Machinery within the building

• Minimizing mercury exposure

• Integrated Pest Management



THE ENERGY EFFICIENCY/IAQ NEXUS

• Leaky building envelope allows 

heat/cool to escape occupied areas 

AND allows allergens, contaminants, 

and mold to enter building

• A dirt air filter takes more energy to 

move air through

• In many cases, a dirty air filter will also 

reduce perceived efficacy of lighting

Photo Credit: New Ceiling Tiles LLC



INDOOR AIR QUALITY AND

US EPA’S TOOLS FOR SCHOOLS

Download Tools for Schools here

http://www.epa.gov/iaq/schools/actionkit.html


GROUP PROCUREMENT AND ENVIRONMENTALLY 

PREFERABLE PRODUCTS

FAC59- Massachusetts’ Environmental Purchasing Policy

• Multi-state Group Procurement Contract, 

Available to: MA, RI, CT, NH, NY, RI, ME (possibly others)

• Third Party Certified Products (GreenSeal, etc.)

• Resource: State of Massachusetts- Operational Services 

Division Handout

• Covering:

Cleaning Chemicals- all purpose, restroom, glass, carpet, floor care, appliance, 

degreasers, urinal blocks, odor control, and laundry detergent

Hand Soap/Hand Sanitizers- alcohol and non-alcohol

Janitorial Paper Products- wide range of brands and types

Trash Can Liners- plastic/recycled content & biodegradable

Equipment- vacuums, scrubbers, extractors, sweepers, etc.

Entryway Mats- many brands and sizes

Disinfectants/Sanitizers- performance based selection

Supplies- microfiber, energy efficient hand dryers, non-chemical scrubbing pads,

mops, buckets, etc.

Vendor Services at No Charge- FREE facility assessment, standard operating procedures,

training on disinfection, tracking and recording your cleaning, communication strategy

Innovative Technologies- energy efficient clean air system, 

steam vapor cleaning (non-chemical)

http://www.mass.gov/anf/docs/osd/epp/fact-sheets/fac59fact-sheet-2014-faqs.pdf


Financing Strategies

• Capital Reserve Fund

• Efficiency Program 

Incentives

• Revolving Loan Fund

• Performance Contracting



CAPITAL RESERVE FUNDS

Photo Credit: RIDE

• Saves money for 

municipalities and the state 

by avoiding costly long term 

interest payments

• But where does it come 

from??



Efficiency Program Incentives

Slide Credit: Alan Mulak

Check Before Purchase!!

http://www.nhec.com/
http://www.nhec.com/
http://www.nhec.com/
http://www.nhec.com/


Revolving Loan Funds

• Ensure cost-savings can be re-invested in more 

energy efficiency projects

• Bridges the operating budget/capital budget 

divide

• Start with low-hanging fruit 

(lighting, fuel switching, insulation) and move 

toward deeper retrofits

• Vermont $8 million revolving loan fund for 

public building energy efficiency (March 2014)

• Also applicable in smaller communities (ex. 

Thetford, VT)

http://greenbillion.org/full-implementation-guide/
http://greenbillion.org/full-implementation-guide/


Performance Contracting

• Energy Service Company (ESCO) delivers turn-key 

energy retrofits for municipalities

• Often using off-balance sheet tax exempt lease 

purchase agreement

• Contracts for $1 million or more

BUT

• Can aggregate municipalities

• Connecticut Conference of Municipalities RFQ

• Metropolitan Area Planning Council

BUT (2)
Beware: Not all energy performance contracts/ESCOs are equal



3. NORTHEAST COLLABORATIVE FOR HIGH 

PERFORMANCE SCHOOLS (NE-CHPS)
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BACKGROUND: WHAT IS NE-CHPS?

• NE-CHPS criteria is a points based new 

construction/renovation roadmap toward healthier, more 

efficient, and more productive schools

• For all schools from pre-K through community colleges.

• Stresses an integrated design process, 

indoor environmental quality, energy 

efficiency and building operation and 

maintenance practices that enable high 

performance without high costs



BACKGROUND: HISTORY OF CHPS CRITERIA

• First version released in 

California in 2002

• CHPS Criteria versions 

cover 13 states 

• CHPS National Core 

Criteria developed 

2009-2013

• US CHPS released last 

week for districts 

looking to adopt CHPS



BACKGROUND: CHPS IN THE REGION

1

13

9*

6

45+



RHODE ISLAND AND NE-CHPS
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BACKGROUND: WHY IS NE-CHPS DIFFERENT?

1. Developed with input from regional stakeholders 
• Working group of state actors and industry professionals

2. Reflects the climate, building codes, and educational 

priorities of the Northeast
• Adopted and adapted throughout the Northeast

3. Emphasizes best practices for ongoing building 

operation and maintenance
• Includes companion Operation and Maintenance guide

4. Stresses Indoor Environmental Quality and Energy 

Efficient Design 
• 40+ pages discussing energy efficient design

• 70+ pages discussing indoor environmental quality and 



New to NE-CHPS 3.0:

• Improved Acoustics Requirements

• Electric Vehicles

• zEPI Energy Scale

• Benchmarking Emphasis

• Greater Occupant Engagement Focus

• Enhanced Commissioning of Building Systems

• District Level Commitment to Sustainability

• Crime Prevention through Environmental Design

THE CRITERIA: THE LATEST UPDATE, 

VERSION 3.0



New to NE-CHPS 3.0:

• Electric Vehicles

THE CRITERIA: THE LATEST UPDATE, 

VERSION 3.0



THE CRITERIA: METRICS AND EXAMPLES

Seven Basic Metrics Related Example

1. Integrated Design Process Engineers consult with teachers & 

students

2. Indoor Environmental Quality Walk-off mats keep pollutants outside

3. Energy Usage Photosensor activated lighting

4. Water Usage Low-flow toilets & waterless urinals

5. Site Selection/Development Facility located near public 
transportation

6. Materials & Waste Management Locally produced materials

7. Operations & Metrics Occupant behavior seminars
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THE CRITERIA: PREREQUISITES

Integration and Innovation
• Integrated Design
• Educational Display
• Crime Prevention through Environmental 

Design

Materials and Waste Management
• Storage and Collection of Recyclables
• Minimum Construction Site Waste 

Management

Indoor Environmental Quality
• HVAC Designed to ASHRAE 62.1
• Outdoor Moisture Management
• Low Emitting Materials
• Daylighting: Glare Protection
• Views 
• Acoustic Performance (35 dBA)
• Pollutant and Chemical Source Control

Energy
• Energy Performance  (IECC 2012+10%/ NBI)
• Commissioning 
• Environmentally Preferable Refrigerants
• Local Energy Efficiency Incentive & Assistance

Operations and Metrics
• Facility, Staff, and Occupant Training
• Performance Benchmarking
• Indoor Environmental Management Plan
• Integrated Pest Management
• Anti-Idling Measures
• ENERGY STAR Equipment and Appliances
• System Maintenance Plan

Sites
• Site Selection
• Site and Building 

Best Practices



THE CRITERIA: POINTS AND EMPHASIS

Criteria Prerequisite
Points

Total Points 
Possible

Integration and Innovation 6 21

Operations and Metrics 12 23

Indoor Environmental Quality 27 76

Energy 13 68

Water 6 21

Sites 4 22

Materials & Waste Management 4 19

TOTALS 72 250

Project Type Required Points

Major Renovations 85

New Construction 110
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4. DEEP DIVE:

INDOOR ENVIRONMENTAL QUALITY
NE-CHPS 3.0 (Pages 69-149)
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INDOOR ENVIRONMENTAL QUALITY
NE-CHPS 3.0 (Pages 69-149)

•NE-CHPS provides a detailed roadmap toward improved 

environmental health

•Points awarded for:

• Effectively designed and commissioned Heating, 

Ventilation and Air Conditioning systems and HEPA filters

• Paints, sealants, wood, and carpets that contain low 

volatile organic compound (VOC) counts.

•Dedicated mechanical exhausts in areas of chemical use 

such as copy or print rooms

• Many more…

“Asthma accounts for a total of 14 million lost 

school days each year.”

-American Lung Association
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INDOOR ENVIRONMENTAL QUALITY

Required:
• HVAC Design – ASHRAE 62.1, MERV filter 11 or higher

• Direct exhaust of indoor pollutant sources (copier, printing rooms)

• Background noise limited to 35 dBA

• Outdoor moisture management keeps water away from building

• 90% of building materials meet stringent VOC requirements

• Glare protection limits direct sunlight to teaching area

• 70% of floor area has direct line of sight to outdoor views

Recommended:
• MERV Filtration of 13 or better

• Dedicated outdoor air system

• Pollutant and chemical source control

• Walk off mats

• No indoor burning of fossil fuels

• Dedicated mechanical exhaust

• Ducted returns (no plenums allowed)

• More Stringent VOC emission rules

• Construction moisture/air quality management

• Radon testing and mitigation

• Thermal comfort standards

• Operable windows and 

• Individually controllable thermostats

• Daylighting

• LEDs

• Enhanced acoustic performance

• Low EMF wiring 

• Limited router exposure

• High intensity fluorescent fixtures
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Walk Off Mats:

• Improving Indoor Air Quality AND 

Limiting Operational Costs by 

Keeping Out:

• Dirt

• Heavy Metals

• Pesticides

INDOOR AIR QUALITY

High Efficiency Particulate Air (HEPA) 

Filters:

• HEPA filter with Minimum efficiency reporting 

value (MERV) of 11 required

• HEPA filter with MERV value of 13 satisfies 

enhanced filtration requirement
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ACOUSTICS

Children are especially vulnerable to 

missed instruction due to background 

noise or reverberation 

• Background noise with all 

operable windows open less 

than 35 dBA

• Maximum reverberation time 

limitations
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OUTDOOR VIEWS

Direct Line of Sight to Outdoor 

Views required on 70% of combined 

floor area in student/administrative 

rooms 

• A child’s growing eyes requires 

distance viewing throughout the 

day for proper development

Courtesy Flansburg Architects
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5. NE-CHPS RI CASE STUDIES



EAST BAY MET ( ZNE DESIGNED)
Newport, RI 
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“The greatest aspect of this 

school is the incredible 

indoor air quality“

-Taylor Rocc
Teacher, East Bay Met School



EAST BAY MET –SCHOOL AS A TEACHING TOOL
Newport, RI 



CLAIBORNE PELL ELEMENTARY ( ZNE CAPABLE)
Newport, RI 
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• Energy Use Intensity of 35.35 kBtu/s.f./yr

• Energy Performance 50 percent above code (ASHRAE 2009)

• Energy efficient construction projected to save $116,855 
annually

• 80%+ construction waste was recycled 

• 40% reduction in potable water use through low flow/dual 
flush fixtures and drought resistant plantings

• 77% of classrooms utilize daylighting and 
photosensors/occupancy sensors to maintain adequate 
lighting while conserving energy



CLAIBORNE PELL ELEMENTARY 

COMMUNITY ENGAGEMENT
Newport, RI 
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NATHAN BISHOP MIDDLE SCHOOL 
(HISTORIC RENOVATION)

Providence, RI 
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Photo Credit: Ai3 Architects



ARCHIE R. COLE MIDDLE SCHOOL
East Greenwich, RI 
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5. NEXT STEPS



RI NE-CHPS EVENT DEC. 5th
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NEXT STEPS: US DOE RESOURCES
1. Recent Energy-Focused TedEd

• Joshua Sneideman’s “A Guide to the Energy of the Earth”

2. Guide to financing Energy Upgrades  for K-12 School Districts
• Tax Exempt Lease Purchasing

• Energy Performance Contracting

• On-Bill Financing

• Power Purchase Agreements

• Grants/Internal Cash

• Bonding

3. Better Buildings Challenge
• Education Partners 

o Ex. NY’s Indian River Central School District

• Summit May 27-29,2015

o K-12 Track

http://ed.ted.com/lessons/a-guide-to-the-energy-of-the-earth-joshua-m-sneideman
http://www1.eere.energy.gov/wip/solutioncenter/pdfs/financing_energy_upgrades_k-12.pdf
http://www4.eere.energy.gov/challenge/partners


RESOURCES

AVAILABLE AT WWW.NEEP.ORG



THANK YOU! 

Brian Buckley

BBuckley@neep.org

May 28, 2014

91 Hartwell Avenue   Lexington, MA 02421 

P: 781.860.9177

www.neep.org

mailto:BBuckley@neep.org


DISCUSSION 


