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About NEEP 

 

 
 
NEEP was founded in 1996 as a non-profit accelerating energy efficiency in the Northeast and Mid-Atlantic 
states. Today, it is one of six Regional Energy Efficiency Organizations (REEOs) funded, in part, by US 
Department of Energy to support state efficiency policies and programs. 

 
The High Performance Buildings Project was developed to promote operational energy savings in new and 
ǊŜǘǊƻŦƛǘǘŜŘ ōǳƛƭŘƛƴƎǎ ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ ǊŜƎƛƻƴΦ b99tΩǎ Ǿƛǎƛƻƴ ƛǎ ǘƘŀǘ ǘƘŜ ǿƻǊƪ ŘƻƴŜ ǘƻŘŀȅ ƻƴ IƛƎƘ 
Performance Buildings will pave the way for the development of zero energy buildings (buildings that 
consume no more energy than they produce, on a broader scale throughout the region). 
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A Note on This Publication 

This publication is designed to provide accurate and authoritative information with regard to the subject 
matters covered. Although great care has been taken in the compilation and publication of this manual, 
it is published with the understanding that (1) the publisher and authors make no guarantee that the 
manual meets all federal, state, and local statutory, regulatory, or other requirements, and (2) the 
publisher and authors are not engaged in rendering professional advice via this manual. The publisher and 
ŀǳǘƘƻǊǎ Ŏŀƴƴƻǘ ōŜ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ŜǊǊƻǊǎ ƻǊ ƻƳƛǎǎƛƻƴǎΣ ƻǊ ŀƴȅ ŀƎŜƴŎȅΩǎ ƛƴǘŜǊǇǊŜǘŀǘƛƻƴǎΣ ŀǇǇƭƛŎŀǘƛƻƴǎΣ ŀƴŘ 
changes of regulations or specifications described in this publication. Use of any provision contained 
herein is the sole responsibility of the specifier.  

State, local, and federal governments maintain a collection of codes and regulations that apply to the 
construction and operation of public schools and other public buildings. Northeast-CHPS does not attempt 
to present or replace any regulations or code requirements. All relevant codes and regulations should be 
adhered to and the adoption of recommendations presented in this guide should be considered as 
enhancements that improve the educational environment and workplaces beyond what is required by the 
appropriate codes and regulations. 

A note on the Collaborative for High Performance Schools (CHPS)   

The Operations and Maintenance Guide is a companion piece to the 
Northeast-CHPS Protocol. The Protocol provides a set of guidelines for 
the construction and renovation of K-12 schools in a manner that 
provides for enhanced learning environments, energy efficiency, and low 
environmental impact. Northeast Energy Efficiency Partnerships (NEEP) 
has tailored Northeast-CHPS to the climate zones and school construction 
needs of the states in our region. 

Above all, a high performance school provides an environment that enhances the primary mission of 
public schools: the education of future citizens. Northeast-CHPS provides guidelines for the construction 
of new schools, the renovation of existing schools, and the operations and maintenance of all schools. 

CHPS Best Practices Manual 

Portions of this O&M Guide were adapted from the CHPS Best Practices Manual by permission of the 
Collaborative for High Performance Schools, Inc. The CHPS Best Practices Manual is copyrighted by CHPS, 
Inc. Anyone may use or copy the content without further consent. However, prior permission from CHPS, 
Inc. must be granted in order to re-license, publish, or develop derivative works from CHPS-copyrighted 
materials. 

The publication is based, in part, on materials from: 

The Collaborative for High Performance Design, Inc. (CHPS), San Francisco, CA 94104 

© 2005 by CHPS, Inc. 

All rights reserved. Published 2005. 

Printed in the United States of America: www.chps.net 

http://www.neep.org/
http://www.neep.org/
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Why Operations and Maintenance is Important - Using this Guide to 
Create Efficient, Healthy, and Resilient Buildings 

 

This Regional Operations and Maintenance Guide is intended to provide direction to state and local 
jurisdictions to ensure the continued performance of new buildings that are built to green building 
standards, as well as put existing buildingsτregardless of ageτon the pathway to becoming energy-
saving high performance facilities. 

The Guide contains operations and maintenance (O&M) procedures that will help buildings reduce their 
operating costs, as well as lead to healthier indoor air, improved occupant comfort, reduced water 
consumption, improved environmental stewardship, and overall improvements in productivity. O&M 
procedures targeted at energy efficiency can save 5 to 20 % on a ōǳƛƭŘƛƴƎΩǎ energy bills. These savings can 
total up to hundreds of thousands dollars annually, and many can be achieved at little to no cost. Embedded 
throughout the guide are facts, figures, and calculators to help make the case for improving the efficiency 
of the public building stock.  

The importance of incorporating resiliency into public buildings is increasingly prevalent as more 
communities in the Northeast and Mid-Atlantic regions face the devastating impacts of extreme weather 
events such as blizzards, hurricanes, and torrential rainstorms. Community or coastal resilience refers to a 
ŎƻƳƳǳƴƛǘȅΩǎ ŀōƛƭƛǘȅ ǘƻ άōƻǳƴŎŜ ōŀŎƪέ and maintain services after natural or manmade disasters occur. Co-
benefits of resiliency include: risk management, business continuity, reduced insurance rates, brand 
recognition and positive PR, employee health and wellbeing, reduced utility bills, and the ability to capture 
opportunities as they are. Many of the strategies and best practices found in this guide may also help to 
improve the resiliency of buildings throughout the region.  

Public buildings, more so ǘƘŀƴ ƻǘƘŜǊǎΣ Ǉƭŀȅ ŀƴ ƛƳǇƻǊǘŀƴǘ ǊƻƭŜ ƛƴ ŀ ŎƻƳƳǳƴƛǘȅΩǎ ǿŜƭƭ-being during and after 
an extreme weather event. Maintaining power and communications at emergency personnel stations is of 
the utmost importance during these times. Schools and other public facilities often become community 
shelters during times of need. With this in mind, many high performance design features also enhance the 
resiliency of the building, coupling cost-savings, and added safety measures for the community.  

South Easton, Massachusetts is a noteworthy example of a community focused on providing a high quality, 
sustainable, and resilient learning environment. Southeastern Regional Vocational Technical (SERVT) High 
School, a Collaborative for High Performance Schools (CHPS) Verified School, upgraded their energy supply 
system by installing a tri-generation plant on campus. In addition to reducing their monthly energy costs by 
$16,000, the tri-generation plant allows the school to retain power, even when the rest of the town is 
without it. The recent renovations and incorporation of energy efficient measures allows the schools to act 
as a community safe haven in case of emergency.   

This Guide was developed with input from and at the request of local stakeholders, ranging from facilities 
managers to efficiency program administrators. NEEP will continue to update this guide periodically as new 
O&M strategies become available.  We encourage continuous feedback from practitioners to ensure that 
the Guide is a useful and comprehensive tool for Northeast and Mid-Atlantic communities. 

http://www.neep.org/
http://www.neep.org/
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Establishing Operations and Maintenance Policies 

Operating and maintaining public facilities to a high performance standard requires a coordinated, 
integrated process that provides guidance for the multitude of individual items that facility staff need to 
address. The establishment of an overall operations and maintenance policy is an important step in 
achieving high performance results. 

Establishing an Operations and Maintenance Advisory Committee 

Building administrators who institutionalize high performance policies and habits are not just operating 
better buildings; they are protecting the health, and improving performance of the occupants while 
lowering the ōǳƛƭŘƛƴƎΩǎ operating expenses. It is recommended that   policy makers such as school district 
leaders, public works directors, and facilities directors, collaborate to create a high performance 
operations and maintenance (O&M) advisory committee to oversee the implementation of an integrated 
O&M approach and that provides guidance for adhering to standards that promote a safe, healthy, and 
efficient environment. 

The established committee should include representatives from the facilities department, administration, 
and staff in order to address all relevant concerns. For educational facilities, high school students should 
also be encouraged to participate in the committee, with the possibility of offering academic credit for 
constructive participation. A representative of the school board and/or a community sustainability 
committee may also prove valuable. The O&M advisory committee should be charged with guiding and 
executing the recommendations presented in this guide.  

Develop and Implement an Energy Plan at the Municipal Level 

 
A Municipal Energy Plan is a comprehensive long-term plan designed to improve energy efficiency, reduce 
energy use and mitigate greenhouse gas emissions within a city or town. Municipalities are establishing 
energy plans to create community energy conservation in addition to planning ahead for future 
development, land use planning, growth planning, and energy generation and transmission infrastructure. 
By creating an energy plan, municipalities have an outline on how to effectively address local energy needs 
now and for the future. This eliminates decision making based on a single-year, or on an as-needed basis.  
Included in an energy plan are: 

o Existing energy policies and strategies 

o Overview of the municipalities energy use 

Á Energy usage data and energy sources 

o Goals, objectives and strategies for moving forward 

o Financing energy improvements 

o Energy procurement 

o Guiding framework 

Á Monitoring and verification 

¶ Tools to use in achieving the energy plan- these should be included in the energy plan to 

understand how to achieve the goals and objectives  

o Alternative and renewable sources 

o Transportation 

o Municipal energy programs 

http://www.neep.org/
http://www.neep.org/
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Á Utility demand side management programs 

Á Public energy efficiency; energy efficiency in residential, commercial, and 

industrial   

o By-laws and regulations to implement energy plan 

Guidance on how to put together a plan 
 
The Department of Energy has developed a guide for creating municipal level energy plans. The Guide to 
Community Energy Strategic Planning outlines 10 strategic steps in creating an effective plan that will 
create jobs, energy security, a cleaner environment, and resiliency for the community. This guide builds 
on basic steps from other successful initiates. There are also tools, examples, and resources available to 
use for each step within the guide. While the guide outlines the steps in a linear process, there is a lot of 
crossover and it will prove necessary to revisit previous steps as the plan moves on.  
 
To do steps: 

1. Identify effective leadership team 

a. Local governments are in the position to lead the process 

2. Identify and engage stakeholders 

a. Utilities, energy intensive industries, businesses in the energy sector, environmental 

organizations, representatives from the community, etc. 

3. Develop an energy vision 

a. E.g. Zero energy 

b. Where does the community want to be in 10-20 years? 

4. Assess current energy profile 

a. Current and projected future energy use and supply data 

b. An inventory of existing energy-related activities, projects, programs, and policies 

c. Identify future energy supply resources 

5. Develop energy goals and strategies 

a. Clear and measurable 

i. ά{a!w¢έ ƎƻŀƭǎΥ {ǇŜŎƛŦƛŎΣ aŜŀǎǳǊŀōƭŜΣ !ǘǘŀƛƴŀōƭŜΣ wŜƭŜǾŀƴǘΣ ¢ƛƳŜ-bound 

ii. Strategies are designed to articulate the specific approaches that collectively 

will achieve the goals. 

6. Identify and prioritize actions to achieve goals 

a. Establish a ranking systems for ideas 

b. Identify projects, policies and programs to consider 

7. Put together a funding and financing strategy 

a. ESCOs, bonding, cost savings from EE and RE, capital reserve funds, short-term 

financing, fund balance, grants, public/private partnerships, third-party ownership etc. 

8. Develop a blueprint for implementation 

a. Who will be responsible for each action, what the specific deliverables will be, and when 

they will be accomplished. 

b. It also incorporates conclusions from the finance strategy (Step 7) and the plan to do 

ongoing monitoring and evaluation (Step 9). This portion will be integrated in the final 

report and can also be used as a standalone document in the implementation phase 

9. Monitoring plan 

http://www.neep.org/
http://www.neep.org/
http://energy.gov/sites/prod/files/2014/05/f15/cesp_guide.pdf
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a. Identify the resources and process for monitoring and evaluation 

10. Prepare the final plan and adopt/publicize it 

a. The final plan should be a roadmap, and will be revisited as progress is made and 

conditions change 

b. incorporates the implementation blueprint, including responsible parties, timelines, 

financing strategy, and process for tracking progress 

 

 

 

 

See it in Action:  
City of Warwick, Rhode Island 
 
In 2013, the City of Warwick established an energy management guide (EMG) in order to minimize 
ǘƘŜ /ƛǘȅΩǎ ƛƳǇŀŎǘ ƻƴ ǘƘŜ ŜƴǾƛǊƻƴƳŜƴǘ ŀƴŘ ŜƴǎǳǊŜ ƭƻǿ ǘŀȄŜǎ ŦƻǊ ǊŜǎƛŘŜƴǘǎ ōȅ ǇǊŀŎǘƛŎƛƴƎ ǎǳǎǘŀƛƴŀōƭŜ 
ŜƴŜǊƎȅ ƳŀƴŀƎŜƳŜƴǘ ǘƘǊƻǳƎƘƻǳǘ ƳǳƴƛŎƛǇŀƭ ōǳƛƭŘƛƴƎǎΦ ¢Ƙƛǎ ƎǳƛŘŜ ƛǎ ǳǎŜŘ ōȅ ǘƘŜ /ƛǘȅΩǎ 9ƴŜǊƎȅ 
Management Team, which includes facility managers, building operators, maintenance 
ǘŜŎƘƴƛŎƛŀƴǎΣ ŎǳǎǘƻŘƛŀƴǎΩ ŘƛǊŜŎǘƻǊǎΣ ǊŜŎǊŜŀǘƛƻƴ ǎǘŀŦŦΣ ŦƛƴŀƴŎƛŀƭ ƻŦŦƛŎŜǊǎΣ ŜǘŎΦ ¢ƘŜ ŜǎǘŀōƭƛǎƘŜŘ 
ŦǊŀƳŜǿƻǊƪ ŦƻǊ ǘƘŜ Ǉƭŀƴ ƛǎ ǘƘŜ άtƭŀƴ-Do-Check-!Ŏǘέ ŦǊŀƳŜǿƻǊƪ ŀŘŀǇǘŜŘ ōȅ ǘƘŜ 9t!Φ 

Based on the selected framework, the steps included in this plan include: 

1. Plan- establish leadership, assess baseline & set goals 

2. Do- Implement energy improvement programs 

3. Check & Act- monitor, measure and maintain 

 

http://www.neep.org/
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 The EMG offers model standard operating procedures and building codes, energy financing options, 
information on energy procurement, and a variety of other municipal energy resources from the EPA, the 
U.S. Department of Energy, the U.S. Department of Housing and Urban Development, etc. In order to 
maintain relevance, the plan is updated and expanded over time. This plan is used to conserve energy, 
reduce costs, lower greenhouse gas emissions, and reduce the depletion of non-renewable resources.  

Developing Policies for Joint Use of Public Buildings 

The most successful public facilities have a high level of community involvement. Public building managers 
should support the sharing of spaces for neighborhood meetings, recreational activities, adult education, 
and other community functions that can take place in a safe and secure environment. Municipalities 
should give careful thought to the types of programs, services, and facilities they currently offer, and look 
for opportunities to expand such offerings (e.g., library services, recreation services, meeting space, space 
for special events, etc.). At the same time, municipalities should establish policies to ensure that when 
outside groups utilize public spaces, they adhere to principles conducive to the safe, and efficient 
operation of the space, including compliance with the established waste management and recycling 
procedures, use of less toxic products, etc.  

Joint use of recreational space is a growing trend across the country. Public facilities, schools in particular, 
are used by a number of community organizations for a variety of recreational purposes and other uses. 
For example, use of school playing fields by the local recreation department allows the community to 
optimize resources dedicated to community recreation and to share costs with other municipal 
departments.  A common challenge is when there are multiple groups that use the recreational areas.  In 
this case, all groups should receive clear information on waste management and recycling policies, 
practices, and expectations, as well as a contact person if there are questions or problems.  

 

 

SEE Action 2020 Leadership Agenda  
 
In order to harness the full potential of energy efficiency in our buildings stock, state and 
local governments must take action and lead the public. The SEE Action Network, a state 
and local lead effort facilitated by the US Department of Energy and Environmental 
Protection Agency, released the 2020 Leadership Agenda establishes a baseline for all 
governments to drive energy efficiency and realize the cost and energy savings 
opportunities. The report focuses on six key areas:  

1. Strengthening market demand for energy efficiency 
2. Unlocking data related to buildings and energy 
3. Expanding public-private partnerships and intergovernmental collaboration 
4. Improving access to capital for energy efficiency improvements 
5. Improving the energy efficiency of publicly owned facilities 
6. Adopting and implementing strong building energy codes.  

More information on the Leadership Agenda can be found here.  

http://www.neep.org/
http://www.neep.org/
https://www4.eere.energy.gov/seeaction/
https://www4.eere.energy.gov/seeaction/publication/2020-leadership-agenda-existing-commercial-and-multifamily-buildings
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District Programs 

2030 Districts 

2030 Districts commit to reducing building energy use, water consumption, and transportation GHG 

emissions by 50 percent by 2030. 2030 Districts are led by the private sector, with local building industry 

leaders coming together with a shared vision for sustainability and economic growth in the built 

environment. These Districts align with local community groups and government to achieve energy, 

water and emissions reductions within the commercial sector. The targeted market and audience 

includes commercial buildings under 50,000 square feet, which represents over 90 percent of all U.S. 

commercial buildings and consumes over 40 percent of the sectorΩs energy use. A private sector led 

approach can increase the buy-in across a community leading to improved best practice sharing and 

collaboration between building owners. To make the most of leading efforts, the 2030 Districts Network, 

a national effort of local 2030 Districts, was formed to coordinate resources and collaborations. The 

Network helps leverage the aggregated purchasing power of the District partners to secure reduced 

costs for products and services, as well as influence national policy on energy efficiency, water use, and 

transportation infrastructure in the built environment. In addition, the district approach motivates 

members included to achieve their goals. For building owners, managers and developers a 2030 District 

means access to exclusive incentives, discounts, and programs, as well as improved competitive 

positions, special financing programs, and comparative analysis reports.  

 

Key barriers to reducing energy consumption include: 

 

Source: US DOE ς 2030 District Program and Small Commercial Toolkit   

 

Targeting small commercial means financial incentives or alternative financing options are a high 

priority, and without options, may deter some players. Since these Districts are led by the private sector, 

they are inherently driven by profit.  

Case Study: Pittsburgh 2030 District 

An example of a 2030 District is the Pittsburgh 2030 District in Pennsylvania. The Green Building Alliance 

founded the District in Downtown on August 21, 2012 and launch a second boundary in nearby Oakland 

on August 28, 2014. Current commitments to the 50% reduction goals by the year 2030 include 438 

buildings, totaling 68.2 million square feet, and 85 property partners 

http://www.neep.org/
http://www.neep.org/
https://energy.gov/sites/prod/files/2015/05/f22/cbi26_Regnier_041415.pdf
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Pittsburgh 2030 District achievement through year end 2015: 

ENERGY: 12.5% reduction, exceeding 2015 incremental goal of 10% below baseline 

¶ 868 million kBtu avoided 

¶ Equivalent to the annual energy use of 6,353 homes, 14,673 passenger vehicles, 162,087 barrels 

of oil, or 1,358 flights between Pittsburgh and Los Angeles 

WATER: 10.3% reduction, exceeding 2015 incremental goal of 10% below baseline 

¶ Equivalent to the annual water use of 624 homes 

¶ Includes the first-ever Oakland-specific water baseline calculations 

TRANSPORTATION EMISSIONS: 24.2% reduction, exceeding 2020 incremental goal of 20% below 

baseline 

¶ Developed emission baseline for Downtown Oakland 

INDOOR AIR QUALITY: Pilot complete. 

¶ Completed development for standard protocol for measurement, tracking and benchmarking 

 

hƴ hŎǘƻōŜǊ муΣ нлмсΣ tƛǘǘǎōǳǊƎƘΩǎ /ƛǘȅ /ƻǳƴŎƛƭ ǇŀǎǎŜŘ a Citywide Building Benchmarking legislation. This 

legislation ǿƻǊƪǎ ƛƴ ŎƻƴƧǳƴŎǘƛƻƴ ǿƛǘƘ ǘƘŜ ŎƛǘȅΩǎ ōŜƴŎƘƳŀǊƪƛƴƎ ŜŦŦƻǊǘǎ ŀǎ ŀ нлол 5ƛǎǘǊƛŎǘΦ ¢ƘŜ ƭŜƎƛǎƭŀǘƛƻƴ 

requires owners of nonresidential buildings over 50,000 square feet, or portions of mix-use buildings 

with at least 50,000 square feet of nonresidential space, to submit a benchmarking report with the 

whole building energy and water usage to the city on an annual basis. Building owners will use the U.S. 

9ƴǾƛǊƻƴƳŜƴǘŀƭ tǊƻǘŜŎǘƛƻƴ !ƎŜƴŎȅΩǎ ENERGY STAR Portfolio Manager to track and share information. This 

annual building benchmarking report will be published online, which will allow owners, tenants, 

prospective buyers or lessees, and the general public to view energy and water usage. 

EcoDistricts 

EcoDistricts are a form of urban development centered on the people within the neighborhoods and the 

environment.  In each neighborhood, EcoDistricts focus on addressing some of the biggest challenges 

facing cities to date, such as income, education and health disparities, ecological degradation, climate 

change, and rapid urban growth. EcoDistricts focus on creating neighborhoods that are sustainable, 

resilient and equitable by attending to the needs of individual communities. With sustainable 

development at its core, the values upheld by an EcoDistrict include social equity, inclusion and 

democracy, as well as economic opportunity, community well-being and ecological health.  

EcoDistrics can range from affordable housing communities to downtown business districts. This 

variability allows for application throughout cities. Each District within one city can have different 

initiates since they are focused on a neighborhood scale. A few examples of programs an EcoDistrict can 

implement include community-scale energy generation, recycling, urban gardens, and low-carbon 

transportation options. Economic benefits include operational efficiency cost savings from energy and 

water. With a commitment to sustainable development, improved infrastructure will allow people to 

http://www.neep.org/
http://www.neep.org/
https://www.go-gba.org/pittsburgh-building-benchmarking-legislation-approved/
https://www.energystar.gov/buildings/facility-owners-and-managers/existing-buildings/use-portfolio-manager
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conserve energy, reduce and mange manage water 

consumption and reduce outputs of waste. Communities 

will see improved public health, more greenspace, and 

livability within their neighborhood.  

Communities can use the EcoDistrict Protocol to achieve 

their sustainable development goals. The Protocol 

launched globally in April 2016, after five years of 

development with support from over 100 global advisors 

and testing across 11 districts in eight North American 

Cities. The Protocol includes a rigorous performance framework that is also flexible to adapt to the type 

of EcoDistrict. It also helps form inclusive governance to create effective planning and project delivery. 

Essential to planning in the Protocol is the integration of equity, resilience and climate protection to 

ensure continued growth of the District for future generations. It also supports public-private 

partnerships and cross-sector collaboration. EcoDistricts are often a good fit because there is often 

times already some level of community organizing in place, therefore the process to integrate the 

Protocol can be easier.  

There are some gaps in Eco Districts. Gaps include lack of funding, the need for investment from utilities 

in existing infrastructure, as well as investment from local businesses for future jobs and development. 

In order to fill in some of these gaps, there are two phases a community should go through in order to 

develop a successful EcoDistrict. Phase one is focused on engagement. Engaging stakeholders and 

creating an EcoDistrict Steering Committee to develop a vision and priorities. Phase two should be 

ŦƻŎǳǎŜŘ ƻƴ ƎƻǾŜǊƴŀƴŎŜΦ ¢Ƙƛǎ ƛƴŎƭǳŘŜǎ ŘŜǘŜǊƳƛƴŜ ǎǘŀƪŜƘƻƭŘŜǊǎΩ ǊƻƭŜǎ ŀƴŘ ǊŜǎǇƻƴǎƛōƛƭƛǘƛŜǎ ŀƴŘ ŦƻǊƳŀƭƛȊƛƴƎ 

the governance structure.  

Exemplar: Kendall Square, Cambridge, MA 

Five delegates from the Kendall Square Neighborhood and the Cambridge Community Development 

Department gathered in Portland, Oregon for the EcoDistrics Incubator workshop in May, 2013 to 

ŀŎŎŜƭŜǊŀǘŜ ǘƘŜ /ƛǘȅΩǎ ǊŜǾitalization and sustainable development. Cambridge has taken on sustainable 

neighborhood revitalization projects in an effort to create jobs, save resources and lower carbon 

emissions. The EcoDistrict framework provides a platform for Kendall Square to continually improve the 

ŀǊŜŀΩǎ ǾƛōǊŀƴŎȅ ǘƘǊƻǳƎƘ ŎƻƭƭŜŎǘƛǾŜ ŀƴŘ ǾƻƭǳƴǘŀǊȅ ŀŎǘƛƻƴǎΦ  

Kendall Square has grown into a bustling, mix-use urban center that is transit oriented and full of 

innovative industries, such as biotechnology and information technology. These industries, as well as the 

numerous startups appearing in the Square continues to attract professionals who wish to live closer 

tow work. With this atmosphere of innovation and change, the EcoDistrict framework fits in and can 

build on the existing momentum towards sustainability. The initiatives implemented by the EcoDistrict 

in Kendall Square foster opportunities for increased energy efficiency and smart energy systems through 

the neighborhood educational, economic and research activities. Innovative energy efficiency solutions 

will help decrease local energy use.  

Another goal is to increase transit capacity through improved pedestrian and bicycle facilities. It is 

essential to the continued growth to improve mobility, but also a key element for sustainability not to 

add cars to meet this need. This will reduce emissions and promote a safe and lively environment. 

http://www.neep.org/
http://www.neep.org/
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Projected growth for 2020 indicates that an additional three million square feet of retail, office, and 

residential space will be added to the existing seven million square feet of development, which includes 

11.2 acres of green, open parks and public space. This projected growth embodies the core values of 

sustainable development, integrated through the EcoDistrict framework.      

STAR Communities: Sustainability Tools for Assessing & Rating Communities 

The STAR Community Rating System (STAR) is a sustainability framework and certification program for 

local governments to implement action that address their social economic and environmental goals. The 

rating system is divided into seven thematic sustainability goal areas: 

¶ Built environment: quality, choice & access where people live, work and play 

¶ Climate and energy: increase efficiency, reduce impact 

¶ Economy & jobs: quality jobs, shared prosperity 

¶ Education, arts and community: vibrant, connected and diverse culture 

¶ Equity & empowerment: Inclusion & access for all community members 

¶ Health and safety: Strong, resilient and safe 

¶ Natural systems: Protect and restore the resources of life 

On this system, a community is rated from three to five stars, based on their total scores in the seven 

goal areas. There are a total of 44 objectives that are the core areas that contain evaluation measures 

and metrics to achieve the goals. There are two types of evaluation measures in the rating system, 

which includes community level outcomes and local actions. Each goal has between five and seven 

objectives. This systems allows cities and counties to set a clear path towards sustainability, while 

providing helpful tools that measure and track progress towards meaningful results. This is a robust 

framework, but necessary for communities to credibly track progress towards the overall objectives, as 

well as enable communities to compare progress and learn from each other since they are using the 

same evaluation measures. It is a roadmap tool that encompasses economic, environmental, and social 

equity indicators. This system can be used for various tasks, such as a planning framework, aid in 

decision-making, performance based budgeting, to build partnerships, identify and implement best 

practices, and catalyze local action, etc. STAR provides support as localities benchmark progress, and a 

third-party review ensures accountability. 

Case study: City of Northampton, MA 

NortƘŀƳǇǘƻƴΣ aŀǎǎŀŎƘǳǎŜǘǘǎ ǊŜŎŜƛǾŜŘ ƛǘǎ {¢!w /ŜǊǘƛŦƛŎŀǘƛƻƴ aŀȅ мΣ нлмп ŀƴŘ ǿŀǎ ŎŜǊǘƛŦƛŜŘ ŀǎ {¢!wΩǎ 

first 5-STAR community. Northampton joined STAR to gain an understanding and benchmark how the 

City was doing in becoming more sustainable. The scores that Northampton received for the objectives 

ǿƛǘƘƛƴ ǘƘŜ {¢!w wŀǘƛƴƎ {ȅǎǘŜƳ ǿƛƭƭ ƘŜƭǇ ƛƴŦƻǊƳ ǘƘŜ /ƛǘȅΩǎ ƴŜȄǘ ǎǘŜǇǎ ƛƴ ǘƘŜƛǊ ǇƭŀƴƴƛƴƎ ǇǊƻŎŜǎǎ ŦƻǊ ǘƘŜ 

Sustainable Northampton Comprehensive Plan. Northampton is one of more than 30 local governments 

that participated in a year-long pilot program with STAR Communities. 

 Efforts that helped Northampton receive a 5-STAR rating include: 

http://www.neep.org/
http://www.neep.org/
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¶ Being on track to produce zero waste by 2050, and instituting a "pay as you throw" system 

¶ Setting a target of preserving 25 percent of the city as ecologically intact conservation areas 

¶ A "Buy Local/Buy Fair" policy requiring city departments to purchase locally produced, Fair 
Trade Certified products whenever possible.  

 

Developing Policies for Leasing Public Buildings 

Establishing Guidelines for the Leasing of Public Space for Private Use 

When donating or leasing use of public building space, consideration should be given using a space 
appropriately sized for the task or activity.  An example of this might be if a social group is interested in 
obtaining a space for a gathering, they should not be assigned a gymnasium or large hall if a conference 
room or cafeteria will do.   

Municipalities should consider establishing green lease policies and energy efficient procedures 
when drafting joint use agreements. This will guide community users of public spaces towards the 
effective use of that space consistent with the adopted public policies. Included would be information on 
the efficient building practices outlined in this guide, information on local resources such as recycling 
programs, and energy efficiency protocols associated with the operation of building controls.  

Establishing Guidelines for the Leasing of Private Space for Public Use 

It is sometimes necessary, or desirable, to lease privately owned buildings for public use. In order to 
provide for the same level of comfort and environmental health that is offered to those occupying publicly 
owned buildings, and to reduce environmental impacts and associated energy costs, it is important to 
establish protocols for the leasing of such buildings. The protocols established will likely cover permanent 
attributes of the building, but also may include standards that are implementable before taking 
occupancy. Some of the issues to be addressed include: 

Ç Insulated envelope cavities 

Ç Air sealing of the envelope 

Ç Minimum efficiency levels of heating systems 

Ç Delivery of outside air 

Ç Thermostatic and zone controls 

Ç Lead paint and asbestos testing and/or inspection 

Ç Low VOC surfaces and materials 

Ç Lighting power density and lighting quality 

Ç Automatic lighting controls and/or bi-level switching 

Ç Access to views and daylight 

The State of Maine has established a set of protocols for the leasing of private space for government office 
use. It provides a good template for establishing a protocol for any public jurisdiction. Some examples of 
individual lease guidelines from the Maine document include: 

http://www.neep.org/
http://www.neep.org/
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Ç Automatic temperature setback during unoccupied times to no greater than 60 deg. F. 

Ç Shutdown of outdoor air supply and interior exhaust fans during unoccupied times except for 
systems service areas and other areas required by code. 

Ç Replacement of any continuously operated lights to energy efficient lighting such as incandescent 
lamps to CFL or LED lamps. 

Municipalities should consider the possibility of leasing buildings that are ENERGY STAR certified, which 
will ensure the building occupied is energy efficient.  In order to obtain the ENERGY STAR label, a building 
must be in the top 25 percent of buildings of a similar type for energy efficiency in the country.  If utilities 
are the responsibility of the lessee, monthly operating costs will be lower compared to a typical building 
of the same type. 

Tenant Star 

Tenant Star is a tenant-focused version ƻŦ 9t!Ωǎ ǎǳŎŎŜǎǎŦǳƭ 9ƴŜǊƎȅ {ǘŀǊ ǇǊƻƎǊŀƳ ŦƻǊ ŎƻƳƳŜǊŎƛŀƭ 

buildings, developed in contingency with the Energy Efficiency Improvement Act of 2015 (the Act) that 

directed the U.S. EPA and the DOE to create a buildings energy efficiency program for tenants. Tenant 

Star promotes energy efficiency by creating lease structures which equitably align the costs and benefits 

of efficiency investments between building owners and tenants. The Act encourages office tenants to 

explore cost-effective and energy-efficient solutions to reduce operating costs when designing and 

constructing tenant improvements, particularly in managing electric plug loads from equipment, lighting 

and water usage and HVAC systems. There are two programs in Tenant Star: 

¶ ENERGY STAR recognition for design and construction of efficient tenant spaces.  

¶ ENERGY STAR recognition for top energy performance in occupied tenant spaces, as voluntary 

ENERGY STAR recognition. Introduction of this recognition will take several years to develop this 

metric because it relies on data collected by the Energy Information Administration.  

When implemented, the Tenant Star recognition aims to address the following objectives: 

1) Stimulate greater market adoption of energy efficiency technologies and practices specific to tenant 

spaces. 

2) Provide a mechanism to recognize tenants that voluntarily pursue high levels of energy efficiency in 

their spaces. 

3) Create opportunities for greater tenant-landlord engagement around energy efficiency. 

EPA plans to enhance the existing ENERGY STAR strategy for tenant recognition. One way this can be 

doneς for example, is by encouraging tenants to work with building owners and managers to improve 

efficiency, and share data to enable whole-building benchmarking.  

EPA anticipates awarding the recognition to tenants, with the option for landlords, designers, and 

possibly others involved in design, construction, and/or management of the space to be recognized 

along with the tenant.  

Eligible space types will initially include separate office space within a multi-tenanted building. In the 

future, EPA hopes to include other types of tenants in multi-tenanted buildings, such as retail stores in 

shopping centers and warehouse spaces. Tenants leasing an entire building will not be eligible.  

http://www.neep.org/
http://www.neep.org/
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EPA proposes 5 criteria that must be met in order to be eligible for recognition: 

1. Estimate 
Energy Use 

2. Meter 3. Light Efficiently 4. Share Data 
5. Purchase Efficient 

Equipment 

Provide an 
estimate of the 
total energy use 
intensity of the 
space, through 
an energy 
model or 
technical 
analysis. 

Document that 
appropriate 
metering is in place 
that enables 
accurate 
monitoring and 
tracking of the 
ǘŜƴŀƴǘΩǎ 
contribution to 
total building 
energy use. 

Option One: 
Document that the 
projected lighting 
energy use intensity 
for the tenant space 
is below a specified 
level.  

Option Two: 
Document that all 
installed lighting 
within the space 
consists of LED 
technology. 

Document, through 
the executed lease 
or other 
authorization that 
the tenant agrees 
to share monthly 
(or more frequent) 
utility consumption 
data with the 
landlord upon 
request.  

Demonstrate that all 
eligible installed 
equipment will be/is 
ENERGY STAR certified, 
including computers, 
laptops, printers, and 
kitchen appliances. This 
requirement also 
applies to ENERGY STAR 
eligible HVAC and data 
center equipment if 
installed or replaced by 
the tenant. 

In addition, if a public entity is leasing their space, it is important to consider the availability of 
recycling and/or other waste reduction options as well as consider trash fee or limit on the 
amount of trash generated for tenants, as an incentive to reduce waste 

Resources 

United States General Services Administration: Green Lease Policies and Procedures, US General 
Services Administration: http://www.gsa.gov/portal/content/103656 

Green Lease Library: http:/ /www.greenleaselibrary.com/ 

Maine Leased Building Energy Efficiency Requirements: 
http://www.maine.gov/bgs/leased/lease_docs.htm 

SEE Action, High-Performance Leasing for State and Local Governments: 
https://www4.eere.energy.gov/seeaction/system/files/documents/commercialbuildings_factsheet_high
performanceleasing_statelocal.pdf  

ENERGY STAR for Buildings and Manufacturing Plants: 
http://www.energystar.gov/index.cfm?c=business.bus_bldgs 

Massachusetts Department of Environmental Protection Recommended School Recycling Policy: 
http://www.mass.gov/eea/docs/dep/recycle/smrpsrpt.pdf 

 

 

 

http://www.neep.org/
http://www.neep.org/
http://www.gsa.gov/portal/content/103656
http://www.greenleaselibrary.com/
http://www.maine.gov/bgs/leased/lease_docs.htm
https://www4.eere.energy.gov/seeaction/system/files/documents/commercialbuildings_factsheet_highperformanceleasing_statelocal.pdf
https://www4.eere.energy.gov/seeaction/system/files/documents/commercialbuildings_factsheet_highperformanceleasing_statelocal.pdf
http://www.energystar.gov/index.cfm?c=business.bus_bldgs
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Establishing an Indoor Environment Management Plan 

Implementation of an Indoor Environment Management Plan 
provides valuable guidance for establishing and maintaining 
healthy indoor environments. The U.S. Environmental 
tǊƻǘŜŎǘƛƻƴ !ƎŜƴŎȅΩǎ ό9t!ύ indoor air quality resources provide 
valuable guidance for establishing protocols. Notable is their 
Tools for Schools program which provides specific guidance for 
educational facilities. For proper implementation, a trained staff 
person should be designated as the point of contact for 
implementing the EPA tools or equivalent programs. 

The EPAΩs indoor air quality resources and the Tools for 
Schools program are designed to identify, address, and 
prevent indoor air quality problems. The prevention and 
comprehensive planning for indoor air problems is more 
effective and far less costly than crisis-reaction approaches, 
especially when considering the worst-case-scenario of 
closed facilities while problems are mitigated. The EPA 
resources, including the Tools for Schools kit provide a basic 
set of operations and maintenance guidelines to this end. They 
establish responsibilities and clear communication channels so 
that indoor air problems can be prevented and problems can 
be quickly identified and solved. In addition, the Tools for 
Schools system can be used as a framework to address other 
environmental health and safety conditions that may arise in 
schools.  

There is also the EPA IAQ Design Tools for Schools guidance, which provides strategies for key school 
construction and renovation issues such as: 

¶ Preliminary Design Phases 

¶ Controlling Pollutants and Sources 

¶ Heating, Ventilation and Air-Conditioning (HVAC) Systems 

¶ Moisture Control 

¶ Construction 

¶ Commissioning 

¶ Renovation and Repair of Existing Schools 

¶ Operations and Maintenance 

¶ Portable (Relocatable) Classrooms 

See it in Action:  
Hartford, CT Tools for Schools 
Champion 
 
/ƻƴƴŜŎǘƛŎǳǘΩǎ Public Act 09-81, Chapter 
170, Section 10-220(d) requires schools to 
adopt and implement an indoor air quality 
(IAQ) program. Hartford Public Schools 
ŘƛǎǘǊƛŎǘΣ ǊŜǎǇƻƴŘƛƴƎ ǘƻ ǘƘŜ ǎǘŀǘŜΩǎ 
legislation, utilized the IAQ Tools for 
Schools Action Kit to mobilize staff to 
address IAQ issues and establish 
procedures that would lead to sustained 
improvements. Each school established a 
School Health and Safety Team that was 
trained to use information in the IAQ 
Tools for Schools Action Kit to identify, 
organize and prioritize IAQ issues- in both 
existing and new construction. For more 
ƛƴŦƻǊƳŀǘƛƻƴ ŀƴŘ ŜȄŀƳǇƭŜǎ ƻŦ άL!v 
/ƘŀƳǇƛƻƴǎΣέ Ǿƛǎƛǘ ǘƘŜ EPA Tools for 
Schools website. 
.   
 

http://www.neep.org/
http://www.neep.org/
http://www.cga.ct.gov/2009/ACT/PA/2009PA-00081-R00HB-06496-PA.htm
http://www.cga.ct.gov/2011/pub/chap170.htm#Sec10-220.htm
http://www.cga.ct.gov/2011/pub/chap170.htm#Sec10-220.htm
http://www.epa.gov/iaq/schools/
http://www.epa.gov/iaq/schools/
http://www.epa.gov/iaq/schools/region1.html
http://www.epa.gov/iaq/schools/region1.html
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Resources 

EPA, Environmental Protection Agency, Region 1 New England office in Boston, Massachusetts, phone: 
(888) 372-7341: http://www.epa.gov/iaq/ 

EPA, Healthy School Environment Resources: https://www.epa.gov/schools 
 
EPA, Tools for Schools: http://www.epa.gov/iaq/schools/ 

EPA, Indoor Air Quality Design Tools for Schools: https://www.epa.gov/iaq-schools/indoor-air-quality-
design-tools-schools 

The Building Technologies Program Indoor Air quality Resources:  
https://www1.eere.energy.gov/buildings/pdfs/btp_implementation.pdf 

 

 

 

 
Making the Case 

¶ άDǊŜŜƴ ǎŎƘƻƻƭǎ ƘŜƭǇ ƛƳǇǊƻǾŜ ǘŜŀŎƘŜǊ ǊŜǘŜƴǘƛƻƴΦ {ǘǳŘƛŜǎ ǎƘƻǿ ǘŜŀŎƘŜǊǎ ƛƴ ƎǊŜŜƴ ǎŎƘƻƻƭǎ ǊŜǇƻǊǘ 
they are more satisfied with their school environments than teachers in conventional schools, 
making them more likely to stay. They cite indoor air quality, access to daylight and outside 
views and better acoustics as reasons they prefer these high-performing schools. Increasing 
ǘŜŀŎƘŜǊ ǊŜǘŜƴǘƛƻƴ ƘŜƭǇǎ ǘƻ ƭƻǿŜǊ ŀ ǎŎƘƻƻƭ ŘƛǎǘǊƛŎǘΩǎ ǇŜǊǎƻƴƴŜƭ ǊŜǇƭŀŎŜƳŜƴǘΣ ǊŜŎǊǳƛǘƳŜƴǘ ŀƴŘ 
ǘǊŀƛƴƛƴƎ Ŏƻǎǘǎέ ς AIA Green Schools White Paper 

 

¶ ά9ƴŜǊƎȅ-efficient school building designs often use natural daylight to reduce the energy 
needed to light a building. Natural light has also been proven to have a positive effect on 
student performance. According to a study for the California Board for Energy Efficiency, 
students exposed to natural daylight in classrooms progress as much as 20 percent faster on 
math tests and as much as 26 percent faster on reading tests than students with no daylight 
ŜȄǇƻǎǳǊŜέ ς EPA K-12 Guide 

¶ ά!ŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ ¦Φ{Φ 9ƴǾƛǊƻƴƳŜƴǘŀƭ tǊƻǘŜŎǘƛƻƴ !ƎŜƴŎȅ ό9t!ύΣ ǘǿŜƴǘȅ ǇŜǊŎŜƴǘ ƻŦ ǘƘŜ ¦Φ{Φ 
population, nearly 55 million people, spend their days in elementary and secondary schools. 
Further studies show tƘŀǘ ƻƴŜ ƛƴ ŦƛǾŜ ƻŦ ƻǳǊ ƴŀǘƛƻƴΩǎ ммлΣллл ǎŎƘƻƻƭǎ ǊŜǇƻǊǘŜŘ ǳƴǎŀǘƛǎŦŀŎǘƻǊȅ 
indoor air quality (IAQ), and one in four schools reported ventilation ς which impacts IAQ ς as 
ǳƴǎŀǘƛǎŦŀŎǘƻǊȅέ ς NEA HIN 

 

http://www.neep.org/
http://www.neep.org/
http://www.epa.gov/iaq/
https://www.epa.gov/schools
http://www.epa.gov/iaq/schools/
https://www.epa.gov/iaq-schools/indoor-air-quality-design-tools-schools
https://www.epa.gov/iaq-schools/indoor-air-quality-design-tools-schools
https://www1.eere.energy.gov/buildings/pdfs/btp_implementation.pdf
http://www.aia.org/aiaucmp/groups/aia/documents/pdf/aiab093466.pdf
http://www.epa.gov/statelocalclimate/documents/pdf/k-12_guide.pdf
http://www.neahin.org/health-safety/environmental/ieq.html
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Develop and Implement a Master Maintenance and Staff Training Plan 

All public jurisdictions should have a master plan for the maintenance of all equipment and the training 
of staff as well as a process for assuring that future additions and renovations adhere to high performance 
standards. The plan should include an asset inventory of all equipment in the new or renovated buildings, 
its preventive maintenance needs, and projected operating costs and potential savings of the new 
systems. The inventory should track warranties and cover at least the following systems: 

Ç HVAC  

Ç Plumbing 

Ç Non-HVAC mechanical systems 

Ç Lighting 

Ç Building control systems 

Ç Life and safety systems 

Ç Interior finishes 

Ç Roof systems 

Ç Switchgear 

Ç High efficiency lighting transformers 

Ç Solid waste, recycling, and other waste reduction practices, as well as safe handling of potentially 
hazardous materials (e.g. mercury bearing waste) 

The plan should address the preventive maintenance needed including: staff/vendor time and materials 
costs for each maintenance task, a schedule for these tasks, and a clear definition of who is responsible 
for performing the task, as well as the overall management of maintenance activities. 

Ongoing staff training in the maintenance and operation of the inventoried equipment should be an 
integral part of the plan and must include provisions for expanding the plan to include any school additions 
and/or renovations. 

Regular maintenance and staff training are critically important to the operation and performance of public 
buildings. Every district has unique maintenance needs, but districts should invest sufficient staff and 
resources to ensure that the building systems continue to operate as designed. District should also ensure 
that equipment added during future additions and renovations is properly maintained.  

High performance buildings are not maintenance intensive. However, all buildings and building systems 
require preventative ς not deferred ς maintenance if performance goals are to be met.  

http://www.neep.org/
http://www.neep.org/
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Master plans should include: 

Ç Regularly scheduled preventative maintenance tasks 
over the lifetime of the building system or equipment. 
These tasks include cleanings, calibrations, component 
replacements, and general inspections. A 
commissioning plan and the required maintenance 
documentation are excellent starting points and 
references for developing the maintenance plan. The 
plan should include staff/vendor time and materials 
budgets for each maintenance task and clearly define 
who is responsible for performing the task, as well as the 
overall management of maintenance activities. 

Ç An ongoing training plan for staff in the operation and 
regular maintenance of all building systems. 

Ç Provisions to incorporate newly added equipment and 
systems that result from equipment replacement, 
renovations, and additions. 

Ç Consider downstream management such as reuse, and 
recycling and proper disposal of potentially hazardous 
items (e.g. CRTs, mercury waste, etc). 

Ç Replacement and updating of signs is also important to 
ensure accurate information is provided to all building 
users (e.g., signs indicating which switches to turn off, 
what is to be recycled, location of emergency response 
equipment, utility shut-offs, etc.). 

Resources 

New York City: Energy Efficiency Operations and Maintenance Plan: 
http://www.nyc.gov/html/dem/downloads/pdf/EEOM_Plan.pdf 

LEED Existing Buildings, Operations & Maintenance: This guide is 
http://www.usgbc.org/ShowFile.aspx?DocumentID=3617; See page 30 

Energy Star: Operations and Maintenance Best Practices Guide for Energy Efficient Buildings: 
http://www.energystar.gov/ia/business/15best.pdf 

Energy Star: Guidelines for Energy Management Overview: 
http://www.energystar.gov/index.cfm?c=guidelines.guidelines_index 

Facility Energy Management Program: 
http://www1.eere.energy.gov/femp/program/sustainable_buildings.html 

CŀŎƛƭƛǘȅ hǇŜǊŀǘƛƴƎ tƭŀƴ ¢ŜƳǇƭŀǘŜ ŦǊƻƳ ±ŜǊƳƻƴǘ {ǳǇŜǊƛƴǘŜƴŘŜƴǘΩǎ !ǎǎƻŎiation: This template facilitates 

See it in Action:  
Manchester Essex Regional 
School District, MA  
 
The MERSD Green Team 
developed a brand, logo and 
consistent signage throughout the 
school to provide information on 
the ways the building works and 
how users can help reduce energy 
and waste. 
 
 

 
 

Photo Credit: MA DEP 

http://www.neep.org/
http://www.neep.org/
http://www.nyc.gov/html/dem/downloads/pdf/EEOM_Plan.pdf
http://www.usgbc.org/ShowFile.aspx?DocumentID=3617
http://www.energystar.gov/ia/business/15best.pdf
http://www.energystar.gov/index.cfm?c=guidelines.guidelines_index
http://www1.eere.energy.gov/femp/program/sustainable_buildings.html
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the creation of an operating plan to properly manage buildings for efficiency and educational 
atmosphere for Vermont schools. 

http://www.vtvsa.org/school-energy-management-program.php 

 

Apples to Apples- the Importance of Training 

Improving the operation and maintenance of a building to 

enhance energy performance requires a highly skilled and 

qualified workforce. When looking to hire within the 

commercial building workforce, it is important to ensure 

potential candidates have gone through an accredited program for their certifications. A workforce 

should have the proper training that is needed to complete a job in a successful manner, with 

consistency and quality work. In order to ensure credentials from different certificate and training 

programs are comparable to national standards, one recourse available is the Better Buildings 

Workforce Guidelines (BBWG).  

In order to develop the BBWG project, the U.S. Department of Energy (DOE) established a partnership 

with the National Institute of Building Sciences (NIBS) experts in the Commercial Workforce 

Credentialing Council (CWCC). The National Institute of Building Sciences is a congressionally authorized 

nonprofit organization and well-respected building industry convener. The Council has numerous 

resources available and leads the development of voluntary national guidelines to improve the quality 

and consistency of commercial building workforce credentials. The purpose of the BBWG project is to 

reduce the confusion and uncertainty around workforce credentialing; lower costs; and support better 

credentials, better workers and better buildings. The BBWG set an industry-validated Job Task Analysis 

(JTA) for the different job titles, as well as certification schemes and learning objectives for available 

training programs. 

Industry groups receive the following benefits from the BBWG project: 

 

Certification programsτRecognized by DOE as accredited programs that meet high-quality industry 

guidelines 

Employers and building owners/managersτObjective way to identify high-quality certification 

programs that train skilled and qualified workers 

Governments and utility programsτObjective criteria for specifying workforce certification 

requirements for contracts on government buildings or for contractors participating in incentive or 

ratepayer-funded programs. 

WorkersτTransparency in the training and certification market; clearer professional development 

pathways; increased skills and greater mobility. 

 

http://www.neep.org/
http://www.neep.org/
http://www.vtvsa.org/school-energy-management-program.php
https://www4.eere.energy.gov/workforce/projects/workforceguidelines
https://www4.eere.energy.gov/workforce/projects/workforceguidelines
https://www.nibs.org/?page=cwcc
https://www.nibs.org/?page=cwcc
https://www.nibs.org/?page=cwcc_resources
https://www.nibs.org/?page=cwcc_resources
https://www4.eere.energy.gov/workforce/sites/default/files/BBWG-Guidelines-Fact-Sheet-Final.pdf
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Train and Certify Facilities Personnel Through a Comprehensive O&M Training 
Program 

A good example of a comprehensive O&M training program is The Building Operator Certification (BOCϰ), 
a nationally recognized training and certification program that focuses on practical skills improvement for 
facility operators. This program was developed by the Northwest Energy Efficiency Council and the 
courses are taught nationwide at select locations by an experienced group of instructors with practical 
experience in their subject matter. Locations where courses are taught can be found on the BOC website 
in the resources below. 

Independent evaluation research shows that BOC certified operators are saving money and energy in their 
facilities. BOC operators apply concepts learned in training and undertake measures such as large energy 
conservation projects and IAQ improvements. Average annual per participant energy savings are 
estimated by this research to be 172,000 kWh per year, equivalent to $12,000 annually at national average 
electricity rates. 

BOC participants earn certification by attending training and completing project assignments in their 
facilities. Upon successful completion of the course, operators have learned techniques that will assist 
with operating facilities in a manner that promotes energy conservation, indoor air quality, and enhances 
the environmental health and safety of building occupants. 

The BOC is not the only program that teaches energy efficiency building operation and management skills. 
Other organizations, such as the Building Owners and Managers Association (BOMA) and the Association 
of Physical Plant Administrators (APPA), offer programs targeted towards their respective audiences 
which are real estate owners and educational facility managers. BOMA is an international organization 
that developed its curriculum in partnership with the U.S. Environmental Protection Agency ENERGY STAR 
program, and APPA specializes in campus management. 

ENERGY STAR also has its own online training program that is free and available to the public at any time. 
It consists of live web conferences, animated presentations and pre-recorded trainings accessible from 
the website located below. There are workshops geared towards specific sectors such as government and 
educational organizations, healthcare or entertainment.  

Additionally, many state agencies and utility companies periodically offer training sessions that are 
relevant for building operators. These trainings are often an intǊƻŘǳŎǘƛƻƴ ǘƻ ǘƘŜ .h/Σ ƻǊ ŀǊŜ ǘŜǊƳŜŘ ά.h/ 
[ƛƎƘǘΦέ tƭŜŀǎŜ Ŏƻƴǎǳƭǘ ǘƘŜ ǊŜǎƻǳǊŎŜǎ ƭƛǎǘŜŘ ōŜƭƻǿ ŦƻǊ ǳǇŎƻƳƛƴƎ ǘǊŀƛƴƛƴƎ ƻǇǇƻǊǘǳƴƛǘƛŜǎ ƛƴ ŀƴȅ ƻŦ ǘƘŜ ŀōƻǾŜ 
programs.  Training for custodians responsible for recycling and waste diversion programs can be provided 
by tours of local recycling or composting facilities. 

Resources 

BOC Web site: http://theboc.info/index.html 

BOC Training Locations and Schedules: http://www.theboc.info/h-training-locations.html#register 

BOMA: http://www.boma.org/sustainability/Pages/education-training.aspx  

APPA: http://credentialing.appa.org/  

http://www.neep.org/
http://www.neep.org/
http://theboc.info/index.html
http://www.theboc.info/h-training-locations.html#register
http://www.boma.org/sustainability/Pages/education-training.aspx
http://credentialing.appa.org/
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State and Local Energy Efficiency Action Network: http://www1.eere.energy.gov/seeaction/ 

Energy Star Free Online Training: 
http://www.energystar.gov/index.cfm?c=business.bus_internet_presentations 

Public Service of New Hampshire Seminars:  
https://www1.eere.energy.gov/buildings/pdfs/btp_implementation.pdf 
 

Efficiency Maine Training Programs: http://www.efficiencymaine.com/professional-training/  

State of Connecticut Training Programs: 
http://www.ct.gov/deep/cwp/view.asp?a=4405&Q=481606&deepNav_GID=2121 
 
Massachusetts Facilities Administrators Association: http://massfacilities.com/  

Eversource Electric Power Utility Technology Program:  
https://www.eversource.com/Content/docs/default-source/pdfs/electric-power-utility-technology-
program.pdf?sfvrsn=4 
 
National Grid Training Programs:  
https://www9.nationalgridus.com/commitment/d3-13_support.asp 
 
PEPCO (Maryland Operations) and Maintenance Training: 
https://cienergyefficiency.pepco.com/OMTraing.aspx 

BOC Tuition & Funding Opportunities 

Standard national tuition cost is $1,695. Additional registrants from the same organization for the same 
training qualify for discounted tuition rate of $1,395. 

BOC Level 1: $1,695 per participant 

The registration fee includes 74 hours of classroom instruction, seven course handbooks, facility project 
assignments, and certification recognition materials. 

BOC Level II: $1,695 per participant 

The registration fee includes 61 hours of classroom instruction, seven course handbooks, facility project 
assignments, and certification recognition materials. 

Course Discounts and Tuition Reimbursement 

Many sponsoring utilities and energy efficiency programs offer financial assistance for completing the BOC 
programs. To find out if discounts are offered in your area, contact your local energy efficiency program, 
which can be located through the Database of State Incentives for Renewables & Efficiency (DSIRE), or 
look up your local registration page from the BOC website above. 

 

http://www.neep.org/
http://www.neep.org/
http://www1.eere.energy.gov/seeaction/
http://www.energystar.gov/index.cfm?c=business.bus_internet_presentations
https://www1.eere.energy.gov/buildings/pdfs/btp_implementation.pdf
http://www.efficiencymaine.com/professional-training/
http://www.ct.gov/deep/cwp/view.asp?a=4405&Q=481606&deepNav_GID=2121
http://massfacilities.com/
https://www.eversource.com/Content/docs/default-source/pdfs/electric-power-utility-technology-program.pdf?sfvrsn=4
https://www.eversource.com/Content/docs/default-source/pdfs/electric-power-utility-technology-program.pdf?sfvrsn=4
https://www9.nationalgridus.com/commitment/d3-13_support.asp
https://cienergyefficiency.pepco.com/OMTraing.aspx
http://www.dsireusa.org/
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Training Staff To Ensure Occupant Behavior Contributes To The Efficient 
Operation of the Building 

While there are many technologies that eliminate the human component of energy-saving measures, such 
as the installation of sensors that turn off light fixtures or building automation systems that control HVAC 
systems based on a schedule, there are still many opportunities for building occupants to reduce the 
energy consumption of the space occupied.  By educating staff about the specific actions they can take to 
reduce energy consumption, as well as the impact their actions can have, significant savings can be 
realized. 

Examples of recommendations include signs and/or policies that encourage users to: 

Ç Turn off desk and office lighting, and any other 
lighting not controlled by automatic controls, when a 
space is vacated 

Ç Close windows and doors securely when HVAC 
system is operating, and conversely, shut-off or 
adjust thermostat settings when windows are 
opened for ventilation 

Ç Turn off all computer peripherals and office 
equipment at the end of the workday 

Ç Ensure faucets are fully off after use to prevent the 
waste of water. 

Ç Encourage all users to separate waste in compliance 
with the waste management program in place.  It is 
important to locate recycling containers adjacent to 
trash barrels and make sure these sorting stations 
have consistent color coding, restrictive lids for 
recycling containers, and good signage. 

Ç Change default settings on all printers to print 
double-sided unless users request otherwise. 

¢ŜŀƳƛƴƎ ǳǇ ǿƛǘƘ ŎƻǿƻǊƪŜǊǎ ǘƻ ŘŜǾŜƭƻǇ ŀ άDǊŜŜƴ ¢ŜŀƳέ Ŏŀƴ ōŜ ŀƴ ŜŦŦŜŎǘƛǾŜ ǿŀȅ ǘƻ ŜƴŎƻǳǊŀƎŜ ŜƴŜǊƎȅ-
efficient behavior through-out the workplace.  The key to having a successful Green Team is to develop a 
list of goals, and then work together to accomplish these goals. In a school, it is recommended to include 
a member of the parent community on the Green Team. ENERGY STAR has a developed a Green Team 
Checklist to use as a reference that can result in a more energy-efficient and a more engaged workplace. 

Implementing a system that provides real-time feedback regarding energy consumption is a helpful tool 
to encourage sustainable occupant behavior.  Simply by making occupants aware of the effects of their 
actions can result in a change in behavior that leads to a reduction in total building energy consumption. 

Outside of encouraging actions beneficial to the operation of the building, staff should also be encouraged 
to pursue actions beneficial to society.  Such an example can include encouraging staff to bike, carpool, 
ƻǊ ǘŀƪŜ ǇǳōƭƛŎ ǘǊŀƴǎǇƻǊǘŀǘƛƻƴ ǘƻ ǿƻǊƪΣ ǿƘƛŎƘ Ŏŀƴ ŀƭǎƻ ǊŜŘǳŎŜ ŜƳǇƭƻȅŜŜΩǎ commuting costs. 

See it in Action:  
Andover, MA  
Memorial Hall Library has trash and 
recycling containers as part of a sorting 
station with color-coded barrels and signs, 
restrictive lids and clear photos 
 

.  
 

Photo Credit: MA DEP

http://www.neep.org/
http://www.neep.org/
https://www.energystar.gov/ia/business/challenge/bygtw/Green_team_checklist_FINAL_4.pdf
https://www.energystar.gov/ia/business/challenge/bygtw/Green_team_checklist_FINAL_4.pdf
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Resources 

US DOE Building Technologies Program ς Manage Organization Energy Use in a Commercial Building: 
https://www1.eere.energy.gov/buildings/commercial/manage_energy.html 

US DOE Building Technologies Program - ά!ŎƘƛŜǾƛƴƎ 9ƴŜǊƎȅ 9ŦŦƛŎƛŜƴŎȅ ¢ƘǊƻǳƎƘ wŜŀƭ-¢ƛƳŜ CŜŜŘōŀŎƪέΥ 
http://www.pnnl.gov/main/publications/external/technical_reports/PNNL-20930.pdf 

See it in Action:  
UNH Unplugged Energy Challenge  
 
¢ƘŜ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ bŜǿ IŀƳǇǎƘƛǊŜΩǎ ό¦bIύ ŀƴƴǳŀƭ Unplugged Campus Energy Challenge began in 2006 to 
address and reduce the energy usage of on-campus residence halls and apartments. According to the UNH 
Unplugged website, UNH dorms emit 19,000 metric tons of greenhouse gas emissions every year. The 
Campus Energy Challenge focuses on educating and advocating for energy conservation behavior by 
encouraging students to turn off lights and unplug unused appliances. On-campus residence halls and 
apartments compete with one another and prizes are awarded to those who reduce their energy use the 
most.  
 
Winners of the competition from previous years, such as Hubbard Hall, saved over 3,000 kilowatt hours 
of electricity in a 3-week period, a 15.9% reduction when compared to a baseline value. With 
comprehensive advocacy and education efforts on college campuses, occupant behavior holds serious 
potential for energy savings. Additional resources available to students from UNH Unplugged Campus 
Energy Challenge include virtual tour of an energy efficiency dorm, Energy IQ quiz, on-campus building 
energy use data, as well as useful energy saving tips.  
 

See it in Action:  
Energy Behavior Program in the Workplace: An Energy and Cost Savings Initiative 
from New Hampshire State Government 
 
!ŎŎƻǊŘƛƴƎ ǘƻ !/999 нлмн ǊŜǇƻǊǘΣ άGreening Work Styles: An Analysis of Energy Behavior Programs in the 
WorkplacesΣέ government and institutional buildings are the best candidates to take the lead in promoting 
and set an example for energy behavior programs. An analysis of the reviewed case studies reports energy 
savings between 4% and 75% from standalone behavior program to comprehensive project with behavior 
component. Notable shared strategy among successful behavior programs is the use of community-based 
social marketing techniques and effective communication tools to engage building occupants.  
 
As part of the interagency effort to encourage energy-savings behavior among state employees both at 
work and at home, New Hampshire recently launched an initiative that uses personal pledge forms asking 
employees to commit to various energy-saving actions, such as shutting off lights or unplugging appliances 
when not in use. The initiative accompanied with the use of prompt signs as action cue throughout state 
agency further increases the visibility of the program. The ACEEE 2012 study notes that personal pledge 
forms made in public often lead to a higher rate of actual action.  
 

http://www.neep.org/
http://www.neep.org/
https://www1.eere.energy.gov/buildings/commercial/manage_energy.html
http://www.pnnl.gov/main/publications/external/technical_reports/PNNL-20930.pdf
http://www.unh.edu/unhtales/unh-unplugged-tug-that-plug/
http://sustainableunh.unh.edu/past-energy-challenge-winners#.ThXlQ82lt2c
http://sustainableunh.unh.edu/unh-virtual-energy-efficient-dorm-room
http://www.energystar.gov/index.cfm?c=bygtw.view_showQuiz
http://energy.sr.unh.edu/graph/
http://energy.sr.unh.edu/graph/
http://www.energy.unh.edu/tips.html
http://aceee.org/research-report/b121
http://aceee.org/research-report/b121
http://www.cbsm.com/public/world.lasso
http://www.cbsm.com/public/world.lasso
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The Center For The Built Environment ς !ƴŀƭȅȊƛƴƎ .ǳƛƭŘƛƴƎ hǇŜǊŀǘƻǊǎΩ .ŜƘŀǾƛƻǊ ǘƻ wŜŘǳŎŜ 9ƴŜǊƎȅ ¦ǎŜ ƛƴ 
Commercial Buildings: http://www.cbe.berkeley.edu/research/operations.htm 

Centerline (CBE Newsletter), Summer 2010 ς ά.ŜƘŀǾƛƻǊ ŀƴŘ .ǳƛƭŘƛƴƎǎ ς Leveraging Occupants to 
LƳǇǊƻǾŜ 9ƴŜǊƎȅ ŀƴŘ /ƻƳŦƻǊǘέΥ http://www.cbe.berkeley.edu/centerline/summer2010.pdf 

Teamcore Research Group ς άIǳƳŀƴ-.ǳƛƭŘƛƴƎ LƴǘŜǊŀŎǘƛƻƴ ŦƻǊ 9ƴŜǊƎȅ /ƻƴǎŜǊǾŀǘƛƻƴ ƛƴ hŦŦƛŎŜ .ǳƛƭŘƛƴƎǎέΣ 
2012: http://teamcore.usc.edu/papers/2012/CRC_Final_Paper.pdf 

 

Strategies for Reducing Plug Loads: Behavior, ENERGY STAR Equipment and 
Advanced Power Strips 

Behavior 

The energy use of a facility is not only associated with the building systems (HVAC, lighting, etc.), but also 
with the supplementary equipment associated with typical operations. So-ŎŀƭƭŜŘ άǇƭǳƎ ƭƻŀŘǎέ are a rapidly 
growing portion of operating budgets because of the reliance on computer systems and other related 
equipment. Choosing efficient equipment has a large impact on energy consumption and costs and as 
ōǳƛƭŘƛƴƎǎ ōŜŎƻƳŜ ƳƻǊŜ ŜŦŦƛŎƛŜƴǘΣ ǇƭǳƎ ƭƻŀŘǎ ōŜŎƻƳŜ ŀ ƭŀǊƎŜǊ ǇƻǊǘƛƻƴ ƻŦ ǘƘŜ ōǳƛƭŘƛƴƎΩǎ total energy 
consumption. Office, instructional, vocational, and cleaning equipment, as well as personal appliances 
brought from home, are all examples of plug loads. Most of this equipment is left on all day and can 
account for up to 25% of the electricity consumed annually. To conserve energy from these loads, O&M 
procedures should include plug load management approaches. 

The National Renewable Energy Laboratory published a guide, Assessing and Reducing Plug and Process 
Loads in Office Buildings, outlining nine steps that a facility can undertake to reduce plug loads. In general 
terms these steps cover the following actions: 

1. Designate a ά/ƘŀƳǇƛƻƴέ - a person or team to undertake the plug load reduction project 

2. Institutionalize plug load reduction measures 

3. Benchmark current equipment with an audit and possible metering  

4. Establish a business case for the proposed actions 

5. Identify ƻŎŎǳǇŀƴǘΩǎ true needs 

6. Eliminate unneeded equipment and select efficient equipment 

7. Turn it off - during non-business hours equipment should be powered down 

8. Address unique plug loads such as vending machines 

9. Promote building occupant awareness 

The school environment provides a rich learning laboratory for students to learn about energy 
consumption in a way that is in line with Science, Technology, Engineering, Arts and Math (STEAM) 
curriculum and to get involved in hands-on plug load reduction activities.  
 

http://www.neep.org/
http://www.neep.org/
http://www.cbe.berkeley.edu/research/operations.htm
http://www.cbe.berkeley.edu/centerline/summer2010.pdf
http://teamcore.usc.edu/papers/2012/CRC_Final_Paper.pdf
http://www.nrel.gov/docs/fy13osti/54175.pdf
http://www.nrel.gov/docs/fy13osti/54175.pdf
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Purchasing Policies: ENERGY STAR Equipment 

Establishing a written policy that all newly purchased equipment and appliances to be used in the facility 
be ENERGY STAR compliant (in any product categories where there are applicable ENERGY STAR categories) will ensure 
that plug loads are kept to reasonable levels. Additionally, the policy should prohibit the purchase of low 
efficiency products, including incandescent task lights, halogen torchieres, and portable electrical resistance 
heaters. 

The ENERGY STAR program was established to provide accuracy and consistency in energy usage ratings 
and to encourage the purchase of efficient equipment. The program maintains a database of compliant 
manufacturers and products, including computers, monitors, copy machines, water coolers, printers, 
scanners, refrigerators, ceiling fans, and washing machines. In many cases, equipment that exceeds 
ENERGY STARΩs efficiency requirements is available and should be considered. 

Advanced Power Strips 

An additional option for reducing plug loads is the use of advanced power strips (APS). Two basic types 
are available. The first type of APS are essentially occupancy sensors for plug loads. These devices turn off 
some of their outlets when vacancy is detected, returning power to those outlets when the space is re-
occupied. The second type of APS turns off peripheral devices when the power consumption at the 
άŎƻƴǘǊƻƭ ƻǳǘƭŜǘέ drops to an off or hibernating level, such as when a computer goes into sleep mode. This 
second type of device is gaining better market acceptance as they are both less expensive and more 
consistent in operation than are occupancy based controls. Investing in devices such as these can reduce 
energy consumption and increase awareness of plug loads. 

Another intuitive way to decrease plug loads is by data collection and feedback for behavior change. There 
are companies that offer energy monitoring devices that provide feedback on energy consumption. Users 
who are more aware of their consumption habits are more likely to reduce them through conscious 
adjustment of habits. 

Active Power Management 

It is estimated that up to $100 per computer can be saved annually on energy costs through active 

power management. Power management is a mechanism for controlling the power consumption of 

personal laptop and desktop computers by limiting the power needed to operate hard drives and 

monitors while they are not in use. This is done by programming the devices to enter low-power states, 

ƻǊ άǎƭŜŜǇ ƳƻŘŜǎέ ǿƘƛƭŜ ǘƘŜȅ ŀǊŜ ǎƛǘǘƛƴƎ ƛŘƭŜΦ ¢Ƙƛǎ ǎǘŀǘŜ ǎƭƻǿǎ ǘƘŜ ǎǇƛƴƴƛƴƎ ƻŦ ǘƘŜ ƘŀǊŘ Řƛǎƪ ŀƴŘ ǘǳǊƴǎ ƻŦŦ 

monitor output. By simply moving the mouse or hitting the key board, the computer immediately 

returns to its normal operating state. Separate power management options for both hard drives and 

monitors can be reached in the settings menu of all operating systems. EnergyStar provides guidance for 

configuring these settings for various operating systems on its website.  

 

 

 

 

http://www.neep.org/
http://www.neep.org/
https://www.energystar.gov/products/low_carbon_it_campaign/power_management_computer
https://www.energystar.gov/products/low_carbon_it_campaign/power_management_computer
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Case Study: Fairfield School District, Pennsylvania 

To provide a high quality of education to students 
and a high level of value for local taxpayers, the 
Fairfield School District, like all school districts, must 
make tough decisions on how to spend their limited 
funds. As the district spends about $400,000 a year 
on energy costs, they decided to implement a 
variety of measures to make its buildings more 
energy efficient. One of these measures was 
installing a Plug Load Management System, 

provided by Bertᴜ , which allows district facility 
managers to remotely schedule and control the 
entirety of plug-based load of school facilities across 
the district. As it is estimated that about 25 percent 
of the total electricity consumed by schools is from plug loads, the Fairfield District now completely 
controls roughly $100,000 worth of its electricity usage per year used to power the wide variety of devices 
plugged into traditional outlets. As schools are often closed for more hours per year than they are open, 
this system will allow the district to save a significant amount of their energy budget, which can then be 
allocated to other student services. 

!ŘŘƛǘƛƻƴŀƭ !t{ ǘȅǇŜǎ ƛƴŎƭǳŘŜ άǊŜƳƻǘŜ ǎǿƛǘŎƘέ ŀƴŘ άƳŀǎǘŜǊƭŜǎǎέ ǇƻǿŜǊ ǎǘǊƛǇǎΦ wŜƳƻǘŜ ǎǿƛǘŎƘ ǇƻǿŜǊ ǎǘǊƛǇǎ 
can be powered on and off remotely by the user via a control switch, and are especially fit for seldom 
used and miscellaneous appliances. Masterless power strips turn off to outlets completely when all 
connected devices are also turned off, which eliminates vampire load.  

APS come with numerous benefits, making them a simple and effective way to reduce plug loads. These 
benefits include:  

ω Retrofit option for controlling outlets  

ω Savings potential is 830 trillion Btu primary energy annually  

ω Automatically turn off outlets when not needed 

ω Low-procurement cost  

ω Can be installed in phases  

ω Applies to all buildings 

 

 

 

 

Source: Bert Case Study 

http://www.neep.org/
http://www.neep.org/
http://www.bertbrain.com/files/Fairfield_Case.pdf
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Resources 

NREL Assessing and Reducing Plug and Process Loads in Office Buildings: 
http://www.nrel.gov/docs/fy13osti/54175.pdf  

ENERGY STAR: http://www.energystar.gov/  

ACEEE: Plug Load Reduction ς Rumsey Engineers:  
http://aceee.org/files/proceedings/2010/data/papers/2196.pdf 
 

EPA: Managing Plug Loads: 
http://www.epa.gov/climateleadership/documents/events/11feb_plugloads.pdf 

Plug Load Action Plan Template (EnergySmart Schools): 
http://apps1.eere.energy.gov/buildings/publications/pdfs/energysmartschools/ess_plug-loads-
template.pdf 

Guide to Operating and Maintaining EnergySmart Schools: 
http://apps1.eere.energy.gov/buildings/publications/pdfs/energysmartschools/ess_o-and-m-guide.pdf 

Getting to Know Advanced Power Strips, Northeast Energy Efficiency Partnerships (NEEP) 
http://www.neep.org/sites/default/files/resources/APSCommonMisconceptionsFinal.pdf  

Advanced Power Strip Common Terminology, Northeast Energy Efficiency Partnerships (NEEP) 
http://www.neep.org/sites/default/files/resources/APSCommonTerminology.pdf  

National Energy Education Development Project (NEED) ς Plug Load Curriculum: 
http://www.need.org/files/curriculum/guides/PlugLoads.pdf 

United States Green Building Council (USGBC) ς Plug Loads: 
http://usgbcma.org/plug-load-usage-green-guide-plugg 

http://www.neep.org/
http://www.neep.org/
http://www.nrel.gov/docs/fy13osti/54175.pdf
http://www.energystar.gov/
http://aceee.org/files/proceedings/2010/data/papers/2196.pdf
http://www.epa.gov/climateleadership/documents/events/11feb_plugloads.pdf
http://apps1.eere.energy.gov/buildings/publications/pdfs/energysmartschools/ess_plug-loads-template.pdf
http://apps1.eere.energy.gov/buildings/publications/pdfs/energysmartschools/ess_plug-loads-template.pdf
http://apps1.eere.energy.gov/buildings/publications/pdfs/energysmartschools/ess_o-and-m-guide.pdf
http://www.neep.org/sites/default/files/resources/APSCommonMisconceptionsFinal.pdf
http://www.neep.org/sites/default/files/resources/APSCommonTerminology.pdf
http://www.need.org/files/curriculum/guides/PlugLoads.pdf
http://usgbcma.org/plug-load-usage-green-guide-plugg
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 Steps for Energy Conservation & Efficiency 
 

There are many opportunities for energy conservation and efficiency in our schools and public buildings. You 
might be wondering where to start. Although it can be overwhelming to determine your starting point, the first 
step is always to build a relationship with your custodial and facilities staff to find out what has already been 
done and what activities you can work together on moving forward. 

ά[ƻǿ IŀƴƎƛƴƎ CǊǳƛǘέ aŜŀǎǳǊŜǎ 
Lighting  

¶ Turn off lights when not in use and utilize daylight 

¶ Post turn-off reminder sign near light switches 

¶ Reduce lighting loads and maximize daylighting 

¶ Replace all incandescent bulbs with high efficiency CFL or LED lights 
 
HVAC 

¶ Keep large items away from air vent to avoid the obstruction of heat or AC flow into rooms 

¶ Let your facility staff know if a room is uncomfortably hot or cold. Avoid opening of windows when 
the heat is on to minimize energy loss or plugging in space heater when it is cold 

¶ If possible, reduce the demand for heating or air conditioning in unoccupied areas in the building 
through shades and thermostat setting 

¶ Replace air filters on a regular schedule 
 
Electronics and Appliances (Plug Loads) 

¶ Turn off computers, printers, and other electronics when not in use. 

¶ Use power strips to shut off multiple appliances and electronics at the end of the day 

¶ Post signs about άvampireέ or άphantomέ loads to educate occupants about the amount of energy 
consumed when electronic devices are off or in standby mode 

o Unplug unused electrical equipment such as laptop or cell phone chargers when not in use 
 
Occupant Behaviors and Education 

¶ Hold public or intra-organizational training to educate staff and occupants on building energy/ 
resource uses and conservation tips. Publicize energy costs and savings. 

 
Further Conservation & Efficiency Measures 

 
Weatherization 

¶ Utilize weather-stripping and caulk to seal leaks and drafts near windows, doors, and any other area 
where outside air may infiltrate the building 

 
Lighting 

¶ Install occupancy sensors 
 
HVAC 

¶ Keep regular maintenance of air filter in the ventilation systems and replace them based on 
ƳŀƴǳŦŀŎǘǳǊŜǊΩǎ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴ. 

¶ Identify ducts and pipes that are lacking insulation.  
 
Appliances 

¶ Decommission refrigerators for the summer in unoccupied buildings 

¶ Set a policy that requires that all new appliances or electronics be ENERGY STAR rated or very energy 
efficient. 

¶ Specify in procurement documents that an energy-consuming devices will be selected based upon the 
lowest lifecycle-cost, not the lowest first-cost 

 
Water 

¶ Install low-flow showerheads and sink aerators and worn washers to reduce water use 

¶ Identify and repair leaky faucets 

http://www.neep.org/
http://www.neep.org/
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Anti-Idling Policies for School Buses and Other Vehicles 

According to the Environmental Protection Agency (EPA), exposure to diesel exhaust, even at low levels, 
is a serious health hazard and can cause respiratory problems such as asthma and bronchitis. Diesel 
emissions are well-documented asthma triggers and may increase the severity of asthma attacks. Asthma 
is currently the number one cause of missed school days for American children, and asthma affects more 
than one in nine children in the Northeast. (Source: Asthma Regional Council Web site ς see Resources 
below) 

All school systems should adopt a no idling policy that applies to all school buses used to transport the students 
of the school. The policy should include the following minimum provisions: 

Ç School bus drivers will shut off bus engines upon reaching destination, and buses will not idle for 
more than five minutes while waiting for passengers. This rule applies to all bus use, including 
daily route travel, field trips, and transportation to and from athletic events. School buses will not 
be restarted until they are ready to depart and there is a clear path to exit the pick-up area. 

Ç Prohibit idling of all vehicles for more than five minutes (including all passenger vehicles and 
delivery trucks) in the school zone AND post appropriate signage. 

Ç School bus companies and drivers will limit idling time during early morning warm-up to 
ƳŀƴǳŦŀŎǘǳǊŜǊǎΩ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴǎ ς generally five minutes in all but the coldest weather and for 
pre-trip safety inspections. 

Ç Establish provisions for an indoor waiting space for drivers.  

Ç Evaluate and shorten bus routes whenever possible, particularly for older buses with the least 
effective emissions control.  

Ç !ƭƭ ōǳǎ ŘǊƛǾŜǊǎ ǿƛƭƭ ǊŜŎŜƛǾŜ ŀ ŎƻǇȅ ƻŦ ǘƘŜ ǎŎƘƻƻƭ ŘƛǎǘǊƛŎǘΩǎ bƻ LŘƭƛƴƎ tƻƭƛŎȅ ƻǊ ŜǉǳƛǾŀƭŜƴǘ ŜŘǳŎŀǘƛƻƴŀƭ 
materials at the beginning of every school year. 

Ç Put anti-idling signs in bus loading and parent pick-up areas.  Explore ways to minimize the 
number of parent pickups. Publicize the importance of doing this to improve air quality 

Ç Establish a program to enable school children and parents to help support, explain, and enforce 
the anti-idling rules 

Exceptions are appropriate only to meet state regulations or when running an engine is necessary to 
operate required safety equipment or perform other functions that require engine-assisted power, e.g., 
waste-hauling vehicles, handicap accessible vehicles, etc. 

Be sure to check applicable state laws about anti-idling policies.  

 

 

http://www.neep.org/
http://www.neep.org/
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Resources 

New Hampshire Department of Environmental Services, School Bus Anti-Idling Initiative:  
http://des.nh.gov/organization/divisions/air/tsb/tps/msp/irc/school_bus.htm 

 

Asthma Regional Council of New England ς School Bus No Idling Policy:  
http://asthmaregionalcouncil.org/wp-content/uploads/2014/02/Model-No-Idling-Policy.pdf 

  

Anti-Idling Policies for Municipal Vehicles 

Idling of both diesel and gasoline-powered vehicles should be avoided to protect health and to minimize 
the amount of fuel and money wasted. Municipal fleets present a unique challenge in anti-idling 
campaigns due to their various functions: police cruisers needing emergency radios and road/construction 
equipment needing auxiliary power, for example. Municipalities should consider adopting a no idling 
policy for their municipal fleets and should explore anti-idling retrofit technologies that are commercially 
available. 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.neep.org/
http://www.neep.org/
http://des.nh.gov/organization/divisions/air/tsb/tps/msp/irc/school_bus.htm
http://asthmaregionalcouncil.org/wp-content/uploads/2014/02/Model-No-Idling-Policy.pdf
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Establishing an Alternative Fueled Vehicle and Equipment Program 

Beyond reducing the impact of diesel fueled buses and equipment, 
municipalities may want to consider adopting/promoting clean 
alternatives to diesel fuel for their school bus and public works fleets. 
The municipality should carefully consider the pros and cons of each type 
of alternative fuel.  

Ç B-20 bio-diesel is a mixture of 20 percent agriculturally derived 
oils and fossil fuel. It burns cleaner than 100 percent diesel fuel, 
but is known to exhaust elevated levels of nitrogen oxides. B-50 
and B-100 (50 percent and 100 percent agriculturally derived oils 
respectively) are also available in many areas. The oil is typically 
soybean derived and has been successfully used by the United 
States Military for years.  

Ç Compressed natural gas (CNG) is an efficient and clean fuel. 
However, CNG refueling stations can be quite expensive to 
construct, so this option would be more attractive to 
communities with existing CNG fuel stations.  

Ç Diesel hybrid buses employ a mixture of battery power and 
diesel fuel power. The technology is available for city transit 
buses and is currently being studied for its applicability to school 
ōǳǎŜǎΦ 9ŀǊƭȅ ǊŜǎǳƭǘǎ ƛƴŘƛŎŀǘŜ ǘƘŀǘ άǇƭǳƎ-ƛƴέ ƘȅōǊƛŘ ŜƭŜŎǘǊƛŎ-diesel 
vehicles, which charge at night, exhaust few emissions and can 
reduce fuel costs over the life cycle of the vehicle.  

Ç Kings Canyon Unified School District in California received the 
first all-electric school bus made by Trans Tech Bus and called 
the eTrans. It has a range of 45 to 120 miles based on a lithium-
ion battery and should be competitively priced against other 
hybrid buses. 

Ç Iƴ 5ŜŎŜƳōŜǊ нллу ǘƘŜ ¦Φ{Φ 5ΦhΦ9Φ ǊŜƭŜŀǎŜŘ ŀ ǊŜǇƻǊǘ ǘƻ ŎƻƴƎǊŜǎǎ ŜƴǘƛǘƭŜŘ άCǳŜƭ /Ŝƭƭ {ŎƘƻƻƭ .ǳǎŜǎέΣ 
which documents the development of demonstration programs utilizing hydrogen fuel cells. To 
date, there have been several demonstrations of fuel cell or hybrid fuel cell battery buses for use 
in public transportation. However, fuel cell powered vehicles are very expensive to purchase and 
operate, and remain in an experimental phase.  

Resources 

9t!Ωǎ Clean School Bus USA: http://www.epa.gov/cleanschoolbus/ 

DOE's Clean Cities:  
https://cleancities.energy.gov/ 

L/[9LΩǎ Clean School Bus Initiative Biodiesel Toolkit: http://www.icleiusa.org/action-center/learn-from-
others/clean-school-bus-initiative-biodiesel-toolkit 

Fuel Cell School Buses: http://hydrogen.energy.gov/pdfs/epact_743_fuel_cell_school_bus.pdf 

See it in Action:  
New York City Greens its  
Municipal Fleet 
 
bŜǿ ¸ƻǊƪ /ƛǘȅΩǎ ŜŦŦƻǊǘǎ ǘƻ ƛƳǇǊƻǾŜ ŀƛǊ 
quality as outlined in OneNYC include 
reducing emissions from the 
transportation sector by reducing, 
replacing, retrofitting, and refueling 
ǾŜƘƛŎƭŜǎΦ bŜǿ ¸ƻǊƪ /ƛǘȅΩǎ ƳǳƴƛŎƛǇŀƭ ŦƭŜŜǘ 
consists of more than 26,000 vehicles and 
motorized equipment, of which 25% are 
hybrid or alternative-fuel vehicles, making 
it the largest clean-fuel municipal fleet in 
ǘƘŜ ŎƻǳƴǘǊȅΦ ¢ƘŜ /ƛǘȅΩǎ Clean Fleet 
Transition Ǉƭŀƴ ǎŜŜƪǎ ǘƻ ŎƻƴǾŜǊǘ ǘƘŜ /ƛǘȅΩǎ 
fleet to hybrid and electric vehicles. The 
City also works with the New York State 
Energy Research Development Authority 
(NYSERDA) to encourage private and non-
profit entities to retrofit their vehicles 
with the assistance of the federal 
Congestion Mitigation and Air Quality 
initiative, as well as other funding sources. 
The City works with NYSERDA to 
encourage and support alternative-fuel 
vehicles, anti-idling technologies, and the 
installation of charging stations.  
 

http://www.neep.org/
http://www.neep.org/
http://www.epa.gov/cleanschoolbus/
https://cleancities.energy.gov/
http://www.icleiusa.org/action-center/learn-from-others/clean-school-bus-initiative-biodiesel-toolkit
http://www.icleiusa.org/action-center/learn-from-others/clean-school-bus-initiative-biodiesel-toolkit
http://www.nyc.gov/html/onenyc/downloads/pdf/publications/OneNYC.pdf
http://www.nyc.gov/html/dem/html/conservation/fleet.shtml
http://www.nyc.gov/html/dem/html/conservation/fleet.shtml
http://www.ogs.ny.gov/bu/ss/afv/default.asp
http://www.ogs.ny.gov/bu/ss/afv/default.asp
http://www.ogs.ny.gov/bu/ss/afv/default.asp
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Vehicle-to-Grid Electric School Bus Pilot Project Underway in Massachusetts  

Massachusetts Department of Energy Resources (DOER) announced the schools that will participate in 

their Vehicle-to-Grid Electric School Bus pilot program, which aims to reduce petroleum use and test the 

benefits of electric school bus technology. The project will be administered by the Vermont Energy 

Investment Corporation (VEIC). The participating schools will receive grants to purchase electric school 

buses and chargers, and data will be collected on their use of the vehicles. VEIC will conduct an 

economic analysis of the project in order to determine if this is technology should be more widely 

adopted. The project goal is to reduce petroleum usage by approximately 22,680 gallons of gasoline 

equivalent. 

Maintaining Bicycle and Walking Access to the Facility 

Proper maintenance of walking and bicycle paths and providing proper bicycle storage areas will help to 
encourage occupants to arrive at their location under their own power. Paths should be kept clear of dirt, 
stones, and especially broken glass. Warning signs where paths cross roads should be clearly visible and 
warning lines should be repainted annually. If the paths are part of a town or regional bike path system, 
it should be clearly understood what portions of the path are the responsibility of the building personnel 
to maintain. 

Active methods of traveling to work also promote a healthier lifestyle. The 2012 Bicycling and Walking in 
the United States Benchmarking Report establishes that in areas where bicycling and walking rates are 
higher, obesity, high blood pressure and diabetes are lower. 

In order to encourage active methods of transportation to work, and in addition to maintenance of paths, 
a shower area or changing room should be provided for the convenience of those participating. A bike 
rack in a secure enclosed space should be provided and kept free of other objects and debris. Providing 
storage for bike shoes and helmets will help keep the storage room tidy. Additional encouragement can 
be offered in the form of incentive or challenge programs that log how many miles have been commuted 
by the participant and how much fuel has been saved. 

For the overall promotion of safe walking and biking to school, it is recommended that districts participate 
in the National Safe Routes to Schools Program.  

Resources 

9ƳǇƭƻȅŜǊΩǎ /ƻƳƳǳǘƛƴƎ DǳƛŘŜΥ http://www.sfbike.org/?employers 

Implementing a Successful Bicycle and Active Commuting Program: 
http://www.fedcenter.gov/_kd/Items/actions.cfm?action=Show&item_id=15046&destination=ShowIte
m  

2012 Bicycling and Walking in the United States Benchmarking Report: 
http://www.peoplepoweredmovement.org/site/index.php/site/memberservices/2012_benchmarking_r
eport/#findings 

International Walk to School provides information on encouraging safe walking and biking to school: 
http://www.iwalktoschool.org/ 
 

http://www.neep.org/
http://www.neep.org/
http://www.saferoutesinfo.org/
http://www.sfbike.org/?employers
http://www.fedcenter.gov/_kd/Items/actions.cfm?action=Show&item_id=15046&destination=ShowItem
http://www.fedcenter.gov/_kd/Items/actions.cfm?action=Show&item_id=15046&destination=ShowItem
http://www.peoplepoweredmovement.org/site/index.php/site/memberservices/2012_benchmarking_report/#findings
http://www.peoplepoweredmovement.org/site/index.php/site/memberservices/2012_benchmarking_report/#findings
http://www.iwalktoschool.org/


Regional Operations & Maintenance Guide for Schools and Public Buildings   

Northeast Energy Efficiency Partnerships      91 Hartwell Avenue Lexington, MA 02421      P: 781.860.9177      www.neep.org
 38 

 

Phasing-out the use of CFC and HCFC-based Refrigerants 

CFC and HCFC based refrigerants both contain chlorine, a chemical proven to be a significant contributor 
to ozone depletion. The production and sale of CFC refrigerant-based equipment was banned in the 
¦ƴƛǘŜŘ {ǘŀǘŜǎ ƛƴ мффрΦ IƻǿŜǾŜǊΣ Ƴŀƴȅ /C/ ōŀǎŜŘ ŀƛǊ ŎƻƴŘƛǘƛƻƴƛƴƎ ǎȅǎǘŜƳǎ ŀǊŜ ǎǘƛƭƭ ƛƴ ƻǇŜǊŀǘƛƻƴΦ ά±ƛǊƎƛƴέ 
HCFCs can no longer be produced or sold after December 31, 2009, and all HCFC refrigerants are scheduled 
to be phased out by 2030. Further, the U.S. Environmental Protection Agency is considering accelerating 
the phase-out of HCFCs.  

Facility projects should not include the installation of CFC or HCFC-based refrigerants in building Heating, 
Ventilating, Air Conditioning, & Refrigeration (HVAC&R) systems when renovating or adding systems. 
Consider replacing any equipment that uses CFC or HCFC-based refrigerants and is over ten years old.  It 
is economically beneficial to install newer, more efficient equipment and take advantage of efficiency 
program incentives. Implementing a plan to phase-out the use of such refrigerants in all existing 
equipment within five years will also return efficiency and environmental benefits.  Many local utilities 
offer a rebate and recycling program to further encourage removal of old appliances. 

In replacing such equipment no refrigerants should be released into the atmosphere. Licensed and trained 
contractors should remove the used equipment, complete with all refrigerants, for proper 
disposal/recycling. 

Resources 

Greening your Refrigerants; USGBC: 
http://www.fmlink.com/ProfResources/Sustainability/Articles/article.cgi?USGBC:200607-25.html 

U.S. EPA Refrigerant Guidelines and Regulations: http://www.epa.gov/Ozone/title6/608/index.html 

 

 

 

 

 

 

 

 

 

 

http://www.neep.org/
http://www.neep.org/
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Utilizing Facilities as Teaching Tools 

A high performance building offers an excellent opportunity to serve as a teaching tool for staff and the 
public. A plan to utilize schools and other facilities as teaching tools for environmental quality, energy 
efficiency, and renewable energy should include annual training of all relevant facility characteristics, as well 
as an informational kiosk or other display that presents these same benefits. 

In particular, high performance schools should take advantage of the educational opportunity their buildings 
offer by providing information about the facilities to the students. 

A successful plan will include at least the following elements: 

Ç At least one annual workshop for staff that covers the educational and environmental benefits of 
the facility 

Ç A plan to incorporate education regarding the high performance aspects of the school in science 
and vocational curricula, as appropriate depending on grade level taught 

Ç An informational kiosk, or other display, in a public area of the building that presents the 
educational and environmental benefits of any energy efficiency project 

 

 

 

See it in Action:  
Blackstone Valley Regional Vocational Technical HS (Upton, MA) 
 
Completed in 2006, the renovation and expansion project at Blackstone Valley Vocational Technical High 
School remodeled and upgraded its more than 40 year-old facility and added 80,000 sq. feet of additional 
classroom and showcase space. With eco-friendly design and construction, as well as numerous energy 
conservation measures, the high performance buildings achieves more than 40 percent in energy savings 
ŎƻƳǇŀǊŜŘ ǘƻ ƻǘƘŜǊ ōǳƛƭŘƛƴƎǎ ƳŜŜǘƛƴƎ ǘƘŜ ǎǘŀǘŜ ŜƴŜǊƎȅ ŎƻŘŜΦ {ƻƳŜ ƻŦ ǘƘŜ .ƭŀŎƪǎǘƻƴŜ ±ŀƭƭŜȅ ¢ŜŎƘƴƛŎŀƭΩǎ ƘƛƎƘ-
performance features include 43.4 kW peak capacity solar photovoltaic systems, daylight tubes and high-
efficient lighting, efficient boilers, and displacement ventilation that help school officials save more than 
ϷмслΣллл ǇŜǊ ȅŜŀǊ ƛƴ ŜƴŜǊƎȅ ŎƻǎǘΣ ŀŎŎƻǊŘƛƴƎ ǘƻ  bw9[Ωǎ case study.  
 
The school has sought the opportunity to incorporate the high performance features of the newly renovated 
features as a learning opportunity for its students; (i.e. the Energy Management System helps the students 
understand the building energy use.) In addition, the school district also generates curriculum that gears 
toward training in energy efficiency building construction and renewable energy education.  
 
 

http://www.neep.org/
http://www.neep.org/
http://www.nrel.gov/docs/fy07osti/39404.pdf
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Figure: Exterior view of Merrimack Valley Regional High School (Pennacook, NH) Wood Chip Heating Plant. The smaller 
building near the entrance of the plant serves as the observation learning space for students and visitors.  

Credit: The Jordan Institute 

Resources for Schools 

/ŀǇŜ [ƛƎƘǘ /ƻƳǇŀŎǘΩǎ 9ƴŜǊƎȅ 9ŘǳŎŀǘƛƻƴ tǊƻƎǊŀƳ ǇǊƻǾƛŘŜǎ materials, workshops, and support at no cost 
to Barnstable and Dukes Counties in Cape Cod: http://www.capelightcompact.org/energy-
efficiency/energyeducation/  

The Maine Energy Education Program (MEEP) provides experiential energy education programs for Maine 
students and teachers: http://www.meepnews.org/. 

The National Energy Education Development Project (NEED) is a non-profit organization that works with 
students, educators, businesses, government, and community leaders to design and deliver energy 
education programs http://www.need.org. Their catalog of materials may be downloaded at: 
http://www.need.org//Files/curriculum/guides/Catalog2016_17.pdf 
 

The U.S. Department of Energy offers educational materials for K-12 including lessons plans: 
http://www1.eere.energy.gov/education. 

The Vermont Energy Education Program (VEEP) VEEP provides training and curriculum materials for 
Vermont teachers on the topics of energy efficiency, renewable energy, and conventional energy sources: 
http://www.veep.org/. 

Project Green Schools provides innovative environmental education programs to develop the next 
generation of green schools and students: http://projectgreenschools.org/  

Massachusetts Department of Environmental Protection offers curriculum materials for schools that help 
teachers include recycling and composting education in their classes.  http://www.thegreenteam.org  

 

http://www.neep.org/
http://www.neep.org/
http://www.capelightcompact.org/energy-efficiency/energyeducation/
http://www.capelightcompact.org/energy-efficiency/energyeducation/
http://www.meepnews.org/
http://www.need.org/
http://www.need.org/Files/curriculum/guides/Catalog2016_17.pdf
http://www1.eere.energy.gov/education
http://www.veep.org/
http://projectgreenschools.org/
http://www.thegreenteam.org/
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Utilizing Computerized Maintenance Systems 

Computerized maintenance management systems offer the opportunity to enhance maintenance 
practices through the automatic scheduling and tracking of maintenance procedures. Web-based services 
and stand-alone products are available. If a computerized maintenance system does not incorporate 
automated maintenance scheduling, the system can typically be upgraded to allow such capability. 

 

 

 

Resources 

Maintenance World is focused on facility maintenance and maintains a series of articles concerning 
software tools at this link: http://www.maintenanceworld.com/CMMS-software.htm 

{ŎƘƻƻƭ5ǳŘŜΩǎ ǎǳƛǘŜ ƻŦ school scheduling programs: http://www.schooldude.com/ 

MicroMainTM software for preventive maintenance scheduling and automated work orders: 
http://www.micromain.com/industries-we-serve/education/  

NetFacilities maintenance management software: http://www.netfacilities.com/ 

CMMS offers several different maintenance management tools: http://www.cmmssoftware.org/ 

National Institute of Building Sciences: Computerized Maintenance Management Systems: 
http://www.wbdg.org/om/cmms.php  

*These are a sampling of available programs and tools; NEEP does not endorse any specific products. 

  

See it in Action:   
Computerized Maintenance Management Systems (CMMS) Applications in 
Newton, MA 
 
Before its transition to using CMMS, the city of Newton, MA faced a long-standing problem with 
overdue maintenance work orders for its public buildings. The lag time caused by the use of the paper-
based system often caused a lag time and a delay in the process. The lack of tracking and 
accountability further the exacerbated the prolonged deficit in the municipal operation and 
maintenance budget. Since 2007, the use of CMMS has enabled a faster process of work order and 
repairs. The ability to track and report budget, as well as the easy access by school administrators and 
other stakeholders, has resulted in higher accountability and budget stability. With the use of CMMS, 
the city of Newton processes over 7,500 work orders each year among its schools and public buildings. 

http://www.neep.org/
http://www.neep.org/
http://www.maintenanceworld.com/CMMS-software.htm
http://www.schooldude.com/
http://www.micromain.com/industries-we-serve/education/
http://www.netfacilities.com/
http://www.cmmssoftware.org/
http://www.wbdg.org/om/cmms.php
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Indoor Environmental Quality 

A quality indoor environment is crucial to the health and 
performance of building occupants. Indoor air quality is the most 
obvious component of indoor environmental quality, but lighting 
and views of the outdoors also play a role. Proper indoor 
environmental quality reduces the potential for long and short-
term health problems, which helps limit staff sick leave and 
student absenteeism while improving performance. Excellent 
indoor environmental quality is maintained through careful long-
term planning and proper maintenance procedures. 

Maintaining Access to Views 

Access to views has proven to be extremely beneficial in all work 
environments. A human connection to the natural rhythms of the 
outdoor environment is important to both mental and physical 
health. 

In order to maintain access to views, the facilities staff should 
consider the following procedures:  

Ç Make sure that all window blinds and shades are in good 
operating condition 

Ç For schools, avoid displaying student projects on 
windows 

Ç Establish a cleaning schedule for glazing and shades 

Ç Control the growth of vegetation with potential to block 
view 

A Note on Biophilic Design  

Biophilia is the innate human connection to the natural world. By spending most of our time in buildings, we 
can lose our connection to the natural environment. Improving the connection building occupants feel with 
the outdoors can have a positive impact on health, productivity, and overall well-being. Although biophilic 
design principles are typically incorporated in the design and construction of new buildings, there are some 
strategies that existing buildings can undertake, such as: 

Ç Providing direct, unobstructed views of outside  

Ç Incorporating pictures of nature throughout the building  

Ç Proper ventilation and airflow  

Facilitating and Maintaining Daylighting Performance 

Employees and students typically thrive in spaces with natural daylighting, but as with access to views, 
direct sunlight glare restricts the full use of daylighting in most facilities. Properly designed daylighting is 
the best way to illuminate building interiors. Several recent studies have shown that employee and 
student performance improves dramatically under  conditions with natural daylighting. However, poorly 

 
Making the Case 

A green school could lead to the following annual 
emission reductions per school:  
ωмΣнлл ǇƻǳƴŘǎ ƻŦ ƴƛǘǊƻƎŜƴ ƻȄƛŘŜǎ όbhȄύ ς a 
principal component of smog.  
ωмΣолл ǇƻǳƴŘǎ ƻŦ ǎǳƭŦǳǊ ŘƛƻȄƛŘŜ ό{hнύ ς a principal 
cause of acid rain.  
ωрурΣллл ǇƻǳƴŘǎ ƻŦ ŎŀǊōƻƴ Řioxide (CO2) ς the 
principal greenhouse gas and the principal product 
of combustion.  
ωмрл ǇƻǳƴŘǎ ƻŦ ŎƻŀǊǎŜ ǇŀǊǘƛŎǳƭŀǘŜ ƳŀǘǘŜǊ όtaмлύ 
ς a principal cause of respiratory illness and an 
important contributor to smog 
ωнΦс ƎǊŀƳǎ ƻŦ ƳŜǊŎǳǊȅ όIƎύ ςNational Review of 
Green Schools 
ωά/ƻƴǘǊƻƭƭƛƴƎ ŜȄǇƻǎǳǊŜ ǘƻ ƛƴŘƻƻǊ ŜƴǾƛǊƻƴƳŜƴǘŀƭ 
factors, such as carbon monoxide, dust and pollen, 
could prevent more than 65 percent of asthma 
cases among elementary school-age children, 
reports the American Journal of Respiratory and 
/ǊƛǘƛŎŀƭ /ŀǊŜ aŜŘƛŎƛƴŜέ ς AIA Green Schools White 
Paper 
ω/ƻƎƴƛǘƛǾŜ ŦǳƴŎǘƛƻƴƛƴƎ ǎƛƎƴƛŦƛŎŀƴǘƭȅ ƛƴŎǊŜŀǎŜǎ ƛƴ 
indoor environments with lower concentrations of 
volatile organic compounds (VOCs). Cognitive 
functioning was found to be an average of 61% 
higher in these environments and 101% higher in 
environments with both lower concentrations of 
VOCs and a high rate of outdoor air ventilation. - 
Environmental Health Perspectives 

 

http://www.neep.org/
http://www.neep.org/
http://legacy.azdeq.gov/ceh/download/natreview.pdf
http://legacy.azdeq.gov/ceh/download/natreview.pdf
http://www.aia.org/aiaucmp/groups/aia/documents/pdf/aiab093466.pdf
http://www.aia.org/aiaucmp/groups/aia/documents/pdf/aiab093466.pdf
http://ehp.niehs.nih.gov/wp-content/uploads/advpub/2015/10/ehp.1510037.acco.pdf
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ŘŜǎƛƎƴŜŘ ŘŀȅƭƛƎƘǘƛƴƎ ŘƻŜǎƴΩǘ ǇǊƻǾƛŘŜ ǘƘŜ ǎŀƳŜ ōŜƴŜŦƛǘǎΣ ŀƴŘ ǇŜǊŦƻǊƳŀƴŎŜ Ƴŀȅ ŀŎǘǳŀƭƭȅ ŘŜǘŜǊiorate to 
levels below that of the performance under artificially illuminated spaces. There is also growing evidence 
that daylighting positively affects circadian rhythms, playing an important role in regulating sleep 
patterns.  

In order to enhance and/or maintain the utilization of daylight, the following should be considered: 

Ç Replace simple shades and blinds with window shade systems that allow incoming sunlight to be 
directed to ceiling and wall surfaces to facilitate glare-free daylighting. And, make sure that all 
window blinds and shades are in good operating condition 

a. Establish a cleaning schedule for glazing and shades 

b. Avoid displaying school projects on windows 

Ç Utilize blinds and shades to control excess daylighting to avoid glare and overheating of spaces. 
East and West exposures can be problematic year-round, while South exposures present special 
problems during the winter months 

Ç When repainting walls and ceilings select paints with high reflectivity values (85 percent or higher) 
to allow these surfaces to be used to bounce indirect sunlight into the space. 

Ç Limit the display of school projects on walls that have indirect daylighting potential 

Ç Control the growth of vegetation immediately adjacent to vision glazing 

Ç Consider the installation of interior or exterior light shelves to reflect sunlight to ceilings to evenly 
illuminate the space 

Ç Conduct a daylighting workshop for staff, discussing the advantages and demonstrating proper 
use of shades and blinds for daylighting performance 

Ç Install automatic daylighting controls (refer to the Daylighting & Lighting Controls Sections of the 
Northeast CHPS Protocol for information regarding the installation and commissioning of 
Automatic Lighting Controls) 

Resources 

Northeast Collaborative for High Performance Schools Criteria, Version 3.1, Credit EQ 11 
www.NEEP.org/NECHPS ; See page 111 

CHPS Best Practices Manual, ǾƻƭΦ нΣ ά5ŀȅƭƛƎƘǘƛƴƎ ŀƴŘ CŜƴŜǎǘǊŀǘƛƻƴ 5ŜǎƛƎƴέ ŎƘŀǇǘŜǊ: www.chps.net 

LEED Existing Buildings, Operations & Maintenance: 
http://www.usgbc.org/ShowFile.aspx?DocumentID=3617; See page 73 

Lighting Research Center: http://www.lrc.rpi.edu/researchAreas/daylighting.asp  

Pacific Gas and Electric Daylight Initiative - Schools: 
http:// www.pge.com/includes/docs/pdfs/shared/edusafety/training/pec/daylight/1487DBer_repaginat
ed.pdf  

Heschong Mahone Group, Inc., Daylighting Studies:  
http://www.h -m-g.com/projects/daylighting/projects-PIER.htm 

http://www.neep.org/
http://www.neep.org/
http://www.neep.org/NECHPS
http://www.chps.net/
http://www.usgbc.org/ShowFile.aspx?DocumentID=3617
http://www.lrc.rpi.edu/researchAreas/daylighting.asp
http://www.pge.com/includes/docs/pdfs/shared/edusafety/training/pec/daylight/1487DBer_repaginated.pdf
http://www.pge.com/includes/docs/pdfs/shared/edusafety/training/pec/daylight/1487DBer_repaginated.pdf
http://www.h-m-g.com/projects/daylighting/projects-PIER.htm
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U.S DOE Building Technologies Solid-State Lighting: http://www1.eere.energy.gov/buildings/ssl/  

 

 

 

 

Maintaining the Ventilation System with a Goal of Meeting ASHRAE Standard 
62.1-2007 for Indoor Air Quality 

Modern public buildings are designed and constructed to meet ASHRAE Standard 62.1 (2007, 2010, or 
2013depending on current codes) for ventilation rates and performance. Achieving good indoor air quality 
is critical to occupant health, maintained performance and regular attendance. Supplying fresh air to 
occupied areas is vital to the protection of good indoor air quality. Facility staff should ensure that the 
ability of the ventilation system to introduce outdoor air has not been compromised and that Standard 
62.1 is met.  

As ventilation systems age, controls drift out of specification and mechanical components fail. A common 
response to comfort complaints is to block-off or otherwise disable the introduction of outside air. Facility staff 
should strive to understand how the system is designed to introduce outside air, and provide ongoing 
maintenance and repair to ensure that outside air is delivered to the occupied spaces. 

http://www.neep.org/
http://www.neep.org/
http://www1.eere.energy.gov/buildings/ssl/
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If outside air has not previously been introduced to the facility, an overall HVAC system assessment will help 
to ensure that introducing outside air is accomplished cost-effectively and does not adversely affect control 
strategies and occupant comfort.  

 

 

Resources 

The American Society of Heating, Refrigerating and Air-Conditioning Engineers: http://www.ashrae.org/ 

LEED Existing Buildings, Operations & Maintenance: 
http://www.usgbc.org/ShowFile.aspx?DocumentID=3617; See page 63 

Revised Standard 62.1 2007: 
http://www.techstreet.com/standards/ashrae/62_1_2007?product_id=1409997 

U.S. EPA Creating Healthy Indoor Environments In Schools: http://www.epa.gov/iaq/schools/  

 

 

See it in Action:  

Healthy Students  

 
 

As an example of how a proactive approach to indoor air quality can help occupants, the Hartford 
public schools in Connecticut decreased asthma visits to their health rooms by implementing a 
proactive indoor air quality maintenance program.  

This case studȅ ŀƴŘ ƳƻǊŜ ŀǊŜ ŀǾŀƛƭŀōƭŜ ƻƴ ǘƘŜ 9t!Ωǎ ǿŜōǎƛǘŜ here.   

http://www.neep.org/
http://www.neep.org/
http://www.ashrae.org/
http://www.usgbc.org/ShowFile.aspx?DocumentID=3617
http://www.techstreet.com/standards/ashrae/62_1_2007?product_id=1409997
http://www.epa.gov/iaq/schools/
https://www.epa.gov/iaq-schools/indoor-air-quality-schools-case-studies
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Provide and Maintain Walk-Off Systems 

Particles tracked into buildings are one of the chief sources of contamination of carpets and floors. 
Research on carpeting in particular shows that it can be a reservoir of pesticides, heavy metals, and dust 
tracked in on ƻŎŎǳǇŀƴǘǎΩ shoes.  

The best way to keep facilities free of dust, dirt, and contaminants is to prevent these unwanted items 
from entering the building in the first place. In school environments, it is especially important to protect 
young children since they are more likely to sit and play on classroom floors and therefore be more 
exposed to contaminants. 

http://www.neep.org/
http://www.neep.org/
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All buildings should have a walk-off system at any active entryway. At a minimum, for existing buildings, 
a 15 foot walk-off mat should be provided and frequently cleaned. When renovating, or when otherwise 
possible, a two or three-part walk-off system that also incorporates grills or grates in addition to a mat 
will provide enhanced protection. 

 

Resources 

American School & University article focusing on walk-off mats: 
http://asumag.com/mag/university_keeping_clean/ 

Environmental Design and Construction Magazine: CleanZone Matting System: 
http://www.edcmag.com/articles/the-cleanzone-matting-system 

Cleanlink: http://www.cleanlink.com/sm/article/Matting-Leaving-Dirt-At-The-Door--9209  

! DƻƻƎƭŜϰ ǎŜŀǊŎƘ ƻƴ ǘƘŜ ǘŜǊƳǎ άǎŎƘƻƻƭ ǿŀƭƪ-ƻŦŦ Ƴŀǘǎέ ƎŜƴŜǊŀǘŜǎ dozens of suppliers. Specify mats with 
no PVC or other chemicals. 

See it in Action:  
ά{ǘƻƳǇ 5ŀȅέ ŀǘ [ŀƳǇǊŜȅ 9ƭŜƳŜƴǘŀǊȅ {ŎƘƻƻƭ όwŀȅƳƻƴŘΣ bIύ 
 
Being one of the very first schools in the state to receive the Healthy Schools grant by New Hampshire Partners 
for Healthy Schools, Lamprey River Elementary School aims to implement strategies to improve indoor air 
quality (IAQ) in its school environment. One of the approaches that school officials have taken is the purchase 
of additional walk-ƻŦŦ Ƴŀǘǎ ŦƻǊ ōǳƛƭŘƛƴƎ ŀǊŜŀǎ ǿƛǘƘ ƘƛƎƘŜǊ Ŧƻƻǘ ǘǊŀŦŦƛŎΦ tŀǊǘƛŎǳƭŀǊ ƻƴ ά{ǘƻƳǇ 5ŀȅǎέ ǘƘŜ ǎǘǳŘŜƴǘǎ 
are asked to stomp their feet from the buses until the end of the walk-off mats.  
 

 
Walk off system at New Hampshire school 

 
The practice helps to reduce the cleaning time and cost of hallway and school entrance and significantly 
reduces the amount of dust, dirt, and other pollutants coming off the shoes of 600-plus people entering the 
building each day. According to an industry experts, it costs about $750 per pound to remove dirt tracked into 
a building (International Sanitary Supply Association); thus, capturing more dirt and contaminants by walk-off 
mats further reduces facility cleaning costs.  
 

http://www.neep.org/
http://www.neep.org/
http://asumag.com/mag/university_keeping_clean/
http://www.edcmag.com/articles/the-cleanzone-matting-system
http://www.cleanlink.com/sm/article/Matting-Leaving-Dirt-At-The-Door--9209
http://asthmanownh.org/about/healthy-schools/
http://asthmanownh.org/about/healthy-schools/
http://www.sau33.com/LampreyRiver.cfm
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National Floor Safety Institute:  
https://nfsi.org/ 
 

 

Preventing Irrigation Systems from Spraying Water on Buildings 

Irrigation systems that spray water on buildings often cause structural damage and mold growth. 
Irrigation systems should be redesigned, relocated, and or adjusted to eliminate water spray on buildings. 

Replace HVAC Filters on a Schedule 

HVAC filters perform an important function, trapping airborne contaminants that would otherwise be re-
circulated throughout the facility. But they are often neglected and left in place long after they have 
become clogged and ineffective. Air circulation becomes hampered, fan motors work too hard, and 
containments are often forced around filters and get reintroduced to the indoor environment. A log of 
filter replacement should be kept and dates should be written on filter frames or on filter doors when 
replacement is made. If filter doors are not readily accessible, modifying the configuration may be in 
order. Keeping to the recommended schedule for the filter and equipment type installed will enhance 
indoor air quality and avoid costly repairs. 

Generally speaking, the higher the άaƛƴƛƳǳƳ 9ŦŦƛŎƛŜƴŎȅ wŜǇƻǊǘƛƴƎ ±ŀƭǳŜέ όMERV) rating for filters, the 
more often they will need to be replaced in order to maintain airflow rates. 

Resources 

Furnace Filter Care is an independent website with extensive information on filters: 
http://www.furnacefiltercare.com 

9ƴƎƛƴŜŜǊǎΩ 9ŘƎŜ ŀǊǘƛŎƭŜ ƻƴ ŦƛƭǘŜǊ ǘȅǇŜǎ ŀƴŘ ǇŜǊŦƻǊƳŀƴŎŜΥ 
http://www.engineersedge.com/filtration/air_filter_types.htm 

 

 

Selecting and Upgrading HVAC Filters  

¢ƘŜ ŦƛƭǘŜǊƛƴƎ ŜŦŦƛŎƛŜƴŎȅ ƻŦ I±!/ ŦƛƭǘŜǊǎ ƛǎ ƳŜŀǎǳǊŜŘ ƻƴ ŀ ǎŎŀƭŜ ǘŜǊƳŜŘ ǘƘŜ άaƛƴƛmum Efficiency Reporting 
±ŀƭǳŜέ όa9w±ύΦ a9w± ǊŀǘƛƴƎǎ ǊŀƴƎŜ ŦǊƻƳ м ς 20. The higher the MERV value, the greater the ability of the 
filter to extract particulates from the airstream. Some of the common particles related to MERV ratings 
are dust, spores, bacteria, pollen, insecticide dust, and viruses. Minimizing exposure to viruses and 
common allergens are important goals for indoor air quality and related health issues. Higher MERV filters 
are somewhat more costly, and can restrict airflows making fans work harder, but the improvements in 
air quality outweigh the added expense ǿƘŜƴ ǇǊƻǇŜǊƭȅ ƳŀƛƴǘŀƛƴŜŘΦ CƻƭƭƻǿƛƴƎ ƳŀƴǳŦŀŎǘǳǊŜǎΩ 
recommendations, new high efficiency equipment must have comply with higher filtration requirement 
or warranty maybe voided. 

http://www.neep.org/
http://www.neep.org/
https://nfsi.org/
http://www.furnacefiltercare.com/
http://www.engineersedge.com/filtration/air_filter_types.htm
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Common filters found in residential use only have a 
MERV rating of 1 to 4. The unit ventilators commonly 
found in schools also often have filters that perform in 
that range while older unit ventilators typically utilize 
filters with a rating of MERV 2, and many had their 
filters removed or disabled over the years. Filters 
found in commercial equipment applications 
commonly rated at MERV 5 to 8. These filters will 
collect particles as small as 3 microns. 

Filters with a MERV rating of 9 to 12 are used in 
commercial and industrial applications and will stop 
particles in the 1 to 3 micron range. The most efficient 
filters are rated at 13 to 20 and will capture particles as 
small as .3 microns or even smaller in some instances. 
These filters are used in hospitals and other super 
clean environments. When using filters with MERV 
ratings above 8 it becomes critical to clean or replace 
them on the recommended schedule. If not 
maintained, filters will severely restrict air flow when 
they become clogged with dust, leading to 
performance problems and decreased operating 
efficiency. 

For most commercial air handling equipment found in schools and other public buildings, MERV 10 filters 
can be selected without major performance concerns. However, equipment manufacturer specifications 
and recommendations should be consulted. UVs can typically tolerate filters with MERV ratings no higher 
than 7. 

 

Resources 

Maintenance World article on selecting filters: 
http://www.maintenanceworld.com/Articles/plantengineering/hvac-attack.htm 

Furnace Filter Care is an independent website with extensive information on filters: 
http://www.furnacefiltercare.com/merv-ratings.php 

9ƴƎƛƴŜŜǊǎΩ 9ŘƎŜ ŀǊǘƛŎƭŜ ƻƴ ŦƛƭǘŜǊ ǘȅǇŜǎ ŀƴŘ ǇŜǊŦƻǊƳŀƴŎŜΥ 
http:// www.engineersedge.com/filtration/air_filter_types.htm 

 

Maintaining Energy Recovery Ventilation Systems  

Most schools and many other public buildings built in the last several years incorporate energy recovery 
ventilation (ERV) or heat recovery ventilation (HRV) for at least some of the high occupancy rate spaces. 

See it in Action:  
Keefe Regional Technical School 
(Framingham, MA) ς HVAC filter 
upgrade 
 
Looking to improve indoor air quality (IAQ) for 
its students, teachers, and staff, Keefe 
Technical School worked with National Air 
Filtration Association (NAFA) to upgrade its 
HVAC filter. The school also wanted to upgrade 
the filtration efficiency to meet or exceed the 
filter efficiency required by ASHRAE Standard 
62.1. The decision to upgrade the filter to 4-
inch MERV 11 pleated filter from the 8-inch 
cartridge type MERV 6 helps school officials to 
realize the cost savings associated with 
reduced and labor and disposal costs. The 
higher efficiency filters also keep the ductwork 
clean and optimize HVAC system operating 
efficiency and ultimately improve IAQ.   
 

http://www.neep.org/
http://www.neep.org/
http://www.maintenanceworld.com/Articles/plantengineering/hvac-attack.htm
http://www.furnacefiltercare.com/merv-ratings.php
http://www.engineersedge.com/filtration/air_filter_types.htm
http://www.nafahq.org/dealing-with-schools-ventilation-problems/
http://www.nafahq.org/dealing-with-schools-ventilation-problems/
https://www.ashrae.org/resources--publications/bookstore/standards-62-1--62-2
https://www.ashrae.org/resources--publications/bookstore/standards-62-1--62-2
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For simplicity we will refer to both system types as ERVs in this document. Maintaining proper operation 
of these units is critical for both indoor air quality and energy efficiency. The two most common types of 
ERV units are cross-flow plate units with heat exchange cores and units that utilize heat recovery rotating 
wheels. For any type of ERV system to perform properly facility personnel must understand how the 
system functions and the intended control strategy, as well as perform scheduled maintenance. 

Commissioning/retro-commissioning of ERV systems ς Because they are an integral part of maintaining 
indoor air quality, ERVs should be properly commissioned (Visit Section VI for more on commissioning) 
upon installation. If the installed system was never commissioned, or is not functioning properly, retro-
commissioning is called for. Commissioning should include calibration of the sensors and controls, 
measurement and balancing of airflows, training of facility personnel, and the delivery of a complete O&M 
manual. 

Regular Maintenance ς Although following the system supplier recommendations for scheduled 
maintenance is the recommended procedure, depending on system type, some of the maintenance duties 
may include: 

Ç Replacing air filters 

Ç Checking that outdoor air hoods are free of debris and snow/ice 

Ç Making sure that any condensate drains are clear 

Ç Check the operation of any frost protection cycle 

Ç Clean and service the fans 

Ç CƻƭƭƻǿƛƴƎ ǘƘŜ ƳŀƴǳŦŀŎǘǳǊŜǊΩǎ recommendations, cleaning of the heat exchange core or wheel 

Ç Cleaning of ductwork 

Ç Checking the operation of automatic dampers 

Ç Checking for the proper operation of system controls (CO2
 sensing, occupancy sensing, timer 

operation, and parallel control with standard ventilation system are all possible control schemes) 

Ç Monitoring of CO2
 levels in occupied rooms and other regularly used areas will help ascertain if 

the system is delivery adequate outside air 

 

 

Resources 

ACEEE research paper on commercial ERV systems: http://aceee.org/research-report/a092 

Sustainable Sources website article on ERVs: http://energyrecoveryvent.sustainablesources.com/ 

Contracting Business website ERV maintenance article: 
http://contractingbusiness.com/service/cb_imp_6051/ 

 

http://www.neep.org/
http://www.neep.org/
http://aceee.org/research-report/a092
http://energyrecoveryvent.sustainablesources.com/
http://contractingbusiness.com/service/cb_imp_6051/
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Replacing Pilot Lights with Electric Ignitions 

Under certain conditions, the accumulation of carbon monoxide from pilot lights can cause dangerous air 
quality conditions for building occupants. Therefore, electric ignitions should be specified for all newly 
installed gas-fired equipment, including water heaters, cooking stoves/ovens, air handling units, and boilers. 

Whenever possible, it is advisable to modify any existing gas-fired equipment of the above types with electronic 
ignitions. Installed equipment that retains pilot lights should be identified and included in scheduled 
maintenance checks. 

Eliminating the Use of Fossil Fuel Powered Maintenance Machinery within the 
Building 

If your facility still includes mobile equipment inside the building that burn gasoline, propane, or other 
fossils fuels, now is the time to retire them. Exhaust from equipment such as polishers, burnishers, fork-
lifts, etc. pose a serious threat to indoor air quality. Burning fossil fuels produces a wide range of hazardous 

air pollutants like nitrogen oxides (NOx), carbon monoxide (CO), hydrocarbons, and particulate matter 
(PM). These pollutants are hazardous to health and can manifest in many different health outcomes. Most 
cause inflammation of airways, decrease lung function, increase respiratory sensitivity, aggravate serious 
lung conditions, increase the risk of respiratory infection and increase the risk of developing respiratory 
conditions ï like asthma and chronic obstructive pulmonary disease (COPD). Repeated inflammation can 
easily compound in to serious cardiovascular outcomes like ischemic heart disease, and myocardial 
infarction (heart attack). Exposure to nitrogen oxides is one of the largest contributors to early onset and 
childhood asthmas.  Some pollutants, such as PM, can also penetrate the alveolar membrane and enter 
the bloodstream where they produce changes in blood chemistry and further propagate cardiovascular 
outcomes. By replacing fossil fuel combustion equipment with electric equipment, localized exposure to 

these pollutants can be reduced. Electric powered alternatives are available for all such equipment, and 
have the added benefit of being significantly quieter.  

Minimizing Mercury Exposure 

Many thermostats, Fluorescent lamps, high intensity discharge lamps, batteries, flat screen monitors, and 
backlit electronic devices contain mercury. It is not possible to completely eliminate mercury from public 
buildings, but exposure risks can be minimized by eliminating mercury containing thermostats and other 
equipment, installing only low-mercury lamps, and labeling other products containing significant levels of 
mercury. In addition, the recycling of all fluorescent lamps and batteries should be included in a 
comprehensive recycling program.  All fluorescent lamps need to be managed in accordance with 
Universal Waste regulations.  A common problem is improper storage of end-of-life fluorescent bulbs until 
they can be collected for recycling.   

According to the United States Environmental Protection Agency, mercury exposure is a serious health 
and environmental issue that should be addressed in all public buildings.  

From the United States Environmental Protection Agency: 

άMercury exposure at high levels can harm the brain, heart, kidneys, lungs, and immune system 
of people of all ages. Research shows that Ƴƻǎǘ ǇŜƻǇƭŜΩǎ ŦƛǎƘ ŎƻƴǎǳƳǇǘƛƻƴ ŘƻŜǎ ƴƻǘ ŎŀǳǎŜ ŀ ƘŜŀƭǘƘ 
concern. However, it has been demonstrated that high levels of methylmercury in the 
bloodstream of unborn babies and young children may harm the developing nervous system, 
making the child less able to think and learn. 

http://www.neep.org/
http://www.neep.org/
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In addition, mercury poses a significant threat to the environment and wildlife. Birds and 
mammals that eat fish are more exposed to mercury than other animals in water ecosystems. 
Similarly, predators that eat fish-eating animals may be highly exposed. At high levels of exposure, 
ƳŜǘƘȅƭƳŜǊŎǳǊȅΩǎ ƘŀǊƳŦǳƭ ŜŦŦŜŎǘǎ ƻƴ ǘƘŜǎŜ ŀƴƛƳŀƭǎ ƛƴŎƭǳŘŜ ŘŜŀǘƘΣ ǊŜŘǳŎŜŘ ǊŜǇǊƻŘǳŎǘƛƻƴΣ ǎƭƻǿŜǊ 
ƎǊƻǿǘƘ ŀƴŘ ŘŜǾŜƭƻǇƳŜƴǘΣ ŀƴŘ ŀōƴƻǊƳŀƭ ōŜƘŀǾƛƻǊΦέ 

See the Recycling Section of this Guide for more information on mercury recycling. 

Resources 

United States EPA:  
http://www.epa.gov/mercury/about.htm 
http://www.epa.gov/mercury/mgmt_options.html 
http://www.epa.gov/epawaste/hazard/wastetypes/universal/lamps/index.htm 
http://w ww.epa.gov/epawaste/hazard/wastetypes/universal/lamps/recycle.htm 

Other Resources: 
http://www.pprc.org/  
http://www.newmoa.org/prevention/mercury/imerc/FactSheets/lighting.cfm 
http://www.lamprecycle.org/ 
http://www.mass.gov/eea/agencies/massdep/toxics/sources/mercury.html 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.neep.org/
http://www.neep.org/
http://www.epa.gov/mercury/about.htm
http://www.epa.gov/mercury/mgmt_options.html
http://www.epa.gov/epawaste/hazard/wastetypes/universal/lamps/index.htm
http://www.epa.gov/epawaste/hazard/wastetypes/universal/lamps/recycle.htm
http://www.pprc.org/
http://www.newmoa.org/prevention/mercury/imerc/FactSheets/lighting.cfm
http://www.lamprecycle.org/
http://www.mass.gov/eea/agencies/massdep/toxics/sources/mercury.html
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Integrated Pest Management 

Integrated pest management (IPM) includes a set of techniques that are used to exclude pests from 
buildings and to destroy the habitat of pests by limiting their access to food, water, and free movement 
without dependence upon chemicals that are harmful to human health. Regular monitoring and record 
keeping is used to determine when treatments are needed to keep pest numbers low enough to prevent 
damage. Chemical controls are used only when necessary and in the least toxic formulations that are 
effective. 

Insect and rodent allergens are known triggers for asthma, and pest infestation affects a range of other 
human health issues. Often rodents and insects can serve as vectors for disease transmission. In addition, 
pest infestation can be damaging to building structure and systems. 

Research demonstrates that the use of insecticides and rodenticides helps to limit infestations, but does 
not eliminate them. Over time, repeated application of pesticides may lead to resistance among targeted 
species, requiring greater amounts, or the use of more toxic materials to achieve the same effect.  

An IPM program should include, at a minimum, the following measures: 

Ç For all exterior walls, foundations, attics, roofs, utility chases, and interior partitions and ceilings 
in food storage, preparation and disposal areas, and penetrations: 

¶ Block all openings in the enclosure larger than 1/4 inch by 1/4 inch with concrete or mesh-
reinforced caulk or copper or stainless mesh or screen over openings that must allow air 
flow. 

¶ Caulk all cracks larger than 1/16th inch, including all plumbing and electrical penetrations. 

Ç Keep all shrubbery a minimum of 10 feet from the building structure. 

Ç Utilize dumpsters and other rubbish containers that seal tightly and locate them as far away from 
the building as practicably possible. 

Ç Do not allow debris to collect near doors and other building openings. 

Ç Protect building facades so that pigeons cannot roost. 

Ç Maintain a schedule for the cleaning and degreasing of stoves, refrigerators, cabinets, floors, and 
walls in kitchens, bathrooms, lounges, etc. 

Ç Minimize the use of hazardous pesticides. 

Ç Maintain a schedule and record of treatment. 

Ç Detailed information including; benefits, strategies, a model policy and more can be found on the 
9t!Ωǎ LƴǘŜƎǊŀǘŜŘ tŜǎǘ aŀƴŀƎŜƳŜƴǘ ¢ƻƻƭǎΥ wŜǎƻǳǊŎŜǎ ǘƻ {ǳǇǇƻǊǘ LPM Implementation website.  

 

 

 

http://www.neep.org/
http://www.neep.org/
https://www.epa.gov/managing-pests-schools/integrated-pest-management-tools-resources-support-ipm-implementation
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Resources 

 BIRC IPM for schools: http://www.birc.org/SchoolManual.pdf 
 

State and Regional IPM Coordinators https://www.epa.gov/managing-pests-schools/integrated-pest-
management-tools-resources-support-ipm-implementation 

Safer Schools IPM Guide including several case studies: 
http://www.beyondpesticides.org/schools/publications/IPMSuccessStories.pdf 

 

  

http://www.neep.org/
http://www.neep.org/
http://www.birc.org/SchoolManual.pdf
https://www.epa.gov/managing-pests-schools/integrated-pest-management-tools-resources-support-ipm-implementation
https://www.epa.gov/managing-pests-schools/integrated-pest-management-tools-resources-support-ipm-implementation
http://www.beyondpesticides.org/schools/publications/IPMSuccessStories.pdf
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Energy Efficiency 

High performance buildings incorporate design features 
and systems that operate with minimal energy usage 
while providing superior performance. The buildings are 
well-insulated and resist uncontrolled 
infiltration/exfiltration. In addition, heating, ventilation, 
and lighting systems provide premium efficiency and 
improved comfort levels.  

Commissioning, maintenance, and training are critical to 
the performance of the building and its systems and are 
key to maintaining energy efficiency. Commissioning 
involves a rigorous quality assurance program that 
ensures the building and its systems are built and 
operated optimally and that the facilities manager 
receives the proper training and documentation needed 
to operate and maintain the building. Chapter VI of this 
guide specifically addresses commissioning and retro-
commissioning. No building can perform optimally 
without adequate maintenance. Training is critically 
important for maintenance staff to thoroughly 
understand how to maintain and operate the building 
systems, and when staff turnover occurs, documentation 
must be on hand for the training of new team members. 

Understanding and Quantifying Energy 
Usage 

The first step in operating a facility more efficiently is to 
understand energy usage by recording energy 
consumption by fuel type, identifying energy using equipment and energy associated building 
components, and identifying O&M energy efficiency opportunities. 

 

 

 

 

 

 

 

 
Making the Case 

ωάhƴ ŀǾŜǊŀƎŜΣ ƎǊŜŜƴ ǎŎƘƻƻƭǎ ǎŀǾŜ ϷмллΣллл ǇŜǊ ȅŜŀǊ 
ƻƴ ƻǇŜǊŀǘƛƴƎ Ŏƻǎǘǎέ ς NEA HIN  
ω 9ƴŜǊƎȅ Ŏƻǎǘǎ ŀǊŜ ǎŜŎƻƴŘ ƻƴƭȅ ǘƻ ǇŜǊǎƻƴƴŜƭ Ŏƻǎǘǎ ƛƴ 
K-12 school district operating budgets, totaling 
approximately $8 billion annually nationwide. An 
estimated $2 billion of that total can be saved by 
improving energy efficiency in K-12 schools, an 
amount equivalent to the cost of nearly 40 million 
new textbooks ς EPA K-12 Guide 
ωά{ŎƘƻƻƭǎ ǎǇŜƴŘ ŀǇǇǊƻȄƛƳŀǘŜƭȅ Ϸтр ǇŜǊ ǎǘǳŘŜƴǘ ƻƴ 
gas bills and $130 per student on electricity each 
ȅŜŀǊΧ.ȅ ƛƳǇƭŜƳŜƴǘƛƴƎ ŜƴŜǊƎȅ ŜŦŦƛŎƛŜƴŎȅ ƳŜŀǎǳǊŜǎΣ 
many K-12 schools have been able to reduce energy 
Ŏƻǎǘǎ ōȅ ŀǎ ƳǳŎƘ ŀǎ ол ǇŜǊŎŜƴǘ ƛƴ ŜȄƛǎǘƛƴƎ ŦŀŎƛƭƛǘƛŜǎέ 
ς EPA K-12 Guide 
ω!ƴƴǳŀƭ ǳǘƛƭƛǘƛŜǎ Ŏƻǎǘ ǇŜǊ ŜƳǇƭƻȅŜŜ ƛƴ ƎǊŜŜƴ 
facilities was $675.26 lower than in non-green 
facilities. - Business Case for Green Building 
ωDǊŜŜƴ ǎŎƘƻƻƭǎ ǳǎŜ ŀƴ ŀǾŜǊŀƎŜ ƻŦ оо҈ ƭŜǎǎ ŜƴŜǊƎȅ 
than conventionally designed schools. -USGBC Cost 
Benefit Analysis 
ω/ƻƎƴƛǘƛǾŜ ǇŜǊŦƻǊƳŀƴŎŜ ǎŎƻǊŜǎ ŦƻǊ ǘƘŜ ǇŀǊǘƛŎƛǇŀƴǘǎ 
who work in the green+ environments are, on 
average, double those of participants who work in 
conventional environments; scores for those 
working in green environments were 61% higher. 
Environmental Health Perspectives 

http://www.neep.org/
http://www.neep.org/
http://www.neahin.org/health-safety/environmental/ieq.html
https://www.epa.gov/sites/production/files/2015-08/documents/k-12_guide.pdf
https://www.epa.gov/sites/production/files/2015-08/documents/k-12_guide.pdf
http://www.usgbc.org/articles/business-case-green-building
http://www.usgbc.org/Docs/Archive/General/Docs2908.pdf
http://www.usgbc.org/Docs/Archive/General/Docs2908.pdf
http://ehp.niehs.nih.gov/15-10037/
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Energy Surveys and Audits 

Energy surveys and audits represent the systematic gathering of information that provides a path for 
determining the energy performance status of a facility at the time of the survey. It should provide a 
blueprint for identifying opportunities 
for energy efficiency improvements. 
Surveys and audits offer a critical 
starting point for identifying 
information about energy usage and 
the O&M procedures that will reduce 
operating costs for any facility.  

There are several different types of 
audits, often available through state 
and local utility efficiency program 
that can be useful for identifying 
energy efficiency opportunities. 
Setting audit goals and budgets will 
help in selecting the most suitable 
type of audit for the facility. The most 
common types for school and public 
facilities are: 

Walkthrough Audits ς This type of 
audit can provide insight into building 
operations, equipment, and the 
associated energy usage. Metering 
and logging is not performed, but a 
comprehensive list of energy related 
factors can be developed that will 
prove useful in developing action 
plans. Some of the issues typically 
covered are:  

Ç Building occupancy schedules 

Ç Energy consumption from utility billing data 

Ç Survey of plug loads such as computers, copiers, vending machines, etc., and their control 
strategies 

Ç Lighting and lighting controls, including the illumination of unoccupied areas 

Ç Type and age of heating and cooling equipment 

Ç General condition of building envelope including windows and doors 

Ç Renewable energy opportunities 

CHPS Operations Report Card  
 
The CHPS Operations Report Card (ORC) is an online benchmarking 
tool available to school building owners and operators. The ORC 
software generates a report card of results and provides 
recommended steps for improving maintenance and operations. The 
report card assesses participating schools according to seven 
categories: energy efficiency, thermal comfort, visual comfort, indoor 
air quality, acoustics, water efficiency and waste. To learn more about 
the ORC, visit the CHPS website. 
 

 
 

http://www.neep.org/
http://www.neep.org/
http://www.chps.net/dev/Drupal/orc
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Walkthrough audits completed at schools can include the participation of students, which can act as a 
valuable learning experience.  Student surveys should always include an action plan that is acted upon by 
facility personnel and utilized as a starting point for further energy efficiency investigation. 

Facilities Personnel Conducted Audits ς The next 
step up are audits conducted by the facilities 
operations staff at the facility. The scope of these 
audits is only limited by the training and 
experience of the staff and the amount of staff 
time available. Training in the facilitation of self-
audits is often available through efficiency 
programs. These audits typically include all of the 
above elements plus: 

Ç The control strategies, and their 
operational status for HVAC systems, such 
as temperature control and setbacks 
based on time and occupancy 

Ç An evaluation of the physical condition of 
HVAC components 

Ç A review of HVAC maintenance 
procedures 

Ç Nameplate information gathering of 
heating and cooling system model 
numbers, sizes and rated efficiencies 

Ç A comprehensive survey of lighting equipment and controls 

Ç A review of staff resources available for energy system maintenance and oversight  

Third-party Comprehensive Audits ς The most valuable energy surveys are third-party comprehensive 
audits. Conducted properly, they provide a comprehensive analysis of the status of the energy 
performance of the facility as well as specific recommendations for improvement. Third party audits are 
relatively expensive, but funding is often available through government or utility managed efficiency 
programs. 

The audit analysis should include at a minimum: 

Ç All of the elements listed in the walkthrough and facility personnel audits 

Ç A full breakdown of energy usage by system type (lighting, heating, air conditioning, plug loads, 
etc.) 

Ç An analysis of energy usage trends over at least a full ȅŜŀǊΩǎ time period 

Ç Low cost/no cost recommendations for improving the operational efficiency of installed 
equipment 

See it in Action:  
άDǊŜŜƴǇǊƛƴǘέ wŜǇƻǊǘ ό{ǇǊƛƴƎŦƛŜƭŘΣ a!ύ 
 
¢ƘŜ /ƛǘȅ ƻŦ {ǇǊƛƴƎŦƛŜƭŘΩǎ 5ŜǇŀǊǘƳŜƴǘ ƻŦ tŀǊƪǎΣ 
Buildings and Recreation Management partnered 
with the 9th grade Environmental Science classroom 
from the Springfield Renaissance School for an 
educational project aimed at reducing energy 
consumption and saving money for the city. 
Students from the school conducted hands-on 
energy audits at four elementary schools, which 
they synthesized into a final report entitled, 
Greenprint.  
 
Participating students outlined the energy 
conservation measures recognized for each school, 
along with payback periods, available incentives, 
and potential energy savings, and presented their 
findings to the Mayor. Involving students 
throughout the process brought a refreshing and 
persuasive perspective while attracting community 
support and media involvement.  
 

http://www.neep.org/
http://www.neep.org/
http://elschools.org/sites/default/files/Greenprint%202010-1_11.pdf
http://www.masslive.com/news/index.ssf/2011/01/springfield_renaissance_school_1.html
http://www.masslive.com/news/index.ssf/2011/01/springfield_renaissance_school_1.html
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Ç Recommendations for the retrofit and/or replacement of energy using equipment 

Ç Referrals to appropriate energy efficiency programs for the funding of projects 

Online Audit Tools - The US Department of Energy and its partners developed the Asset Scoring Tool to 
assess the efficiency of the major physical components of the building. Building assets such as the building 
envelope, lighting systems, HVAC systems and more have a significant impact on how energy is used 
ǊŜƎŀǊŘƭŜǎǎ ƻŦ ƻŎŎǳǇŀƴǘ ōŜƘŀǾƛƻǊ ŀƴŘ Ƙƻǿ ǘƘŜ ŦŀŎƛƭƛǘȅ ƛǎ ƻǇŜǊŀǘŜŘΦ 5h9Ωǎ !ǎǎŜǘ {ŎƻǊŜ ¢ƻƻƭ ǊŜǉǳƛǊŜǎ 
information inputted by the user to run a whole-building energy simulation resulting in an Energy Asset 
Score Report that includes: 

Ç A score ranging from 1 to 10 based on the energy efficiency of the building envelope and the 
mechanical, electrical, and service hot water systems 

Ç Aƴ ŜƴŜǊƎȅ ŜŦŦƛŎƛŜƴŎȅ ŀǎǎŜǎǎƳŜƴǘ ƻŦ ǘƘŜ ōǳƛƭŘƛƴƎΩǎ ƛƴŘƛǾƛŘǳŀƭ ǎȅǎǘŜƳǎ 

Ç Total estimated building energy usage and energy use by end use (lighting, heating, cooling, 
service hot water) under standard operating conditions 

Ç Opportunities to upgrade building efficiŜƴŎȅΣ ŀƴŘ ŀ άǇƻǘŜƴǘƛŀƭέ ŜƴŜǊƎȅ ŜŦŦƛŎƛŜƴŎȅ ǎŎƻǊŜ ōŀǎŜŘ ƻƴ 
identified upgrades 

Information gained from the report can be used by building operators and decision makers to identify 
and implement energy savings projects.  

Time-of-Use and Streamlined Building Modeling Assessments  

Assessments using alternate methods to the methods described above are beginning to be offered. 
These methods incorporate new data sources, such as energy consumption data associated with time-
of-use (TOU) meters, and/or new analytic tools, including streamlined building energy modeling 
protocols, that have not yet been integrated into the standard ASHRAE approach. The main advantage 
to these newer evaluation methods is a much quicker and less expensive energy assessment.  
 
Assessments that use time-of-use meter data are limited to facilities with time-of-use electric meters (also 
ŎŀƭƭŜŘ ƛƴǘŜǊǾŀƭ ƳŜǘŜǊǎύΦ wŜǾƛŜǿƛƴƎ ǘƘŜǎŜ Řŀǘŀ ǇǊƻǾƛŘŜǎ ƛƴǎƛƎƘǘ ƛƴǘƻ ŀ ōǳƛƭŘƛƴƎΩǎ ƻǇŜǊŀǘƛƻƴǎ ǘƘŀǘ ŀ ǘǊŀŘƛǘƛƻƴŀƭ 
analysis, ǿƘƛŎƘ ǊŜƭƛŜǎ ƻƴ ƳƻƴǘƘƭȅ ŎƻƴǎǳƳǇǘƛƻƴ ǊŜǇƻǊǘǎΣ ǿƻǳƭŘ ƻŦǘŜƴ ƳƛǎǎΣ ǎǳŎƘ ŀǎ ǿƘŜǘƘŜǊ ŀ ōǳƛƭŘƛƴƎΩǎ 
electric demand remains high overnight when it would commonly decrease. Conversely, if an on-sight visit 
is not conducted, a time-of-use assessment may miss equipment-based energy savings opportunities. 

Resources 

How to Choose an Energy Assessment for Municipal Buildings in Massachusetts: 
http://www.mass.gov/eea/docs/doer/green-communities/eap/audit-recommendations-for-
municipalities.pdf 

CƛŜƭŘ DǳƛŘŜ ǘƻ bŜǿ IŀƳǇǎƘƛǊŜΩǎ aǳƴƛŎƛǇŀƭ .ǳƛƭŘƛƴƎǎ ϧ 9ƴŜǊƎȅ !ǳŘƛǘ DǳƛŘŜƭƛƴŜǎ 
http://www.nhsea.org/download/Audit_Guidelines_Nov2011.pdf 
 
SEE Action, Energy Audits and Retro-Commissioning: State and Local Policy Design Guide and Sample 
Policy Language: 
http://www1.eere.energy.gov/seeaction/pdfs/commercialbuildings_audits_rcx_policy_guide.pdf 

http://www.neep.org/
http://www.neep.org/
https://www.energy.gov/eere/buildings/building-energy-asset-score
http://www.mass.gov/eea/docs/doer/green-communities/eap/audit-recommendations-for-municipalities.pdf
http://www.mass.gov/eea/docs/doer/green-communities/eap/audit-recommendations-for-municipalities.pdf
http://www.nhsea.org/download/Audit_Guidelines_Nov2011.pdf
http://www1.eere.energy.gov/seeaction/pdfs/commercialbuildings_audits_rcx_policy_guide.pdf
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Figure 1 

Energy Usage Breakdown from Actual New Hampshire Middle School Audit 

HVAC
$101,286 

48%

Kitchen hood fans
$4,474 

2%

Lighting
$70,118 

33%

Kitchen electric 
booster heater

$3,187 
2%

PCs
$29,505 

14%

Vending machines
$2,393 

1%

Total Annual kWh: 1,544,400 
Total Annual Cost: $210,807

 
Source: Public Service of New Hampshire Technical Assistance Program 

http://www.neep.org/
http://www.neep.org/
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Figure 2 

Energy Efficiency Recommendations from the Same NH Audit 

No. Energy Efficiency Measures

Energy 

Savings 

(kWh)

Demand 

Reduction 

(kW/mo)

Gas 

Savings 

(therms/yr

)

Total Cost 

Savings 

($/yr)

Installed Cost

Simple 

Payback 

(Years)

1 EMS Optimization - Demand control - - 10,633 $12,015 $7,000 - $8,000 0.6 - 0.7

ventilation

2 Replace electric booster heater 30,799 31.5 (1,917) $3,473 $2,500 - $4,000 0.7 - 1.2

with gas-fired equivalent

3 Vending miser 8,974 - - $908 $1,200 - $1,300 1.3 - 1.4

4 Building envelope improvements - - 4,078 $4,608 $6,300 - $6,900 1.4 - 1.5

5 Motor Replacement and 167,440 - - $16,938 $27,000 - $30,000 1.6 -1.8

VFD Installation

6 Lighting controls 23,865 - - $2,414 $5,000 - $6,000 2.1 - 2.5

7 Lighting Retrofit 146,930 45.7 (2,951) $15,188 $65,000 - $75,000 4.3 - 4.9

8 Install Daylight Controls 800 - 900 $80 - $90 $700 - $800 8.8 - 8.9

9 Kitchen hood control 1,275 - 671 $888 $11,000 - $12,000 12.4 - 13.5

Totals 379,283 77 10,514 $56,432 $125,700 - $144,000 2.2 - 2.6   
Source: Public Service of New Hampshire Technical Assistance Program 

Benchmarking Facility Energy Usage 

Benchmarking is a process by which municipalities can tabulate and compare their ōǳƛƭŘƛƴƎǎΩ energy use 
with similar buildings around the region, or nation. The information obtained through benchmarking is 
useful for identifying potential problems and to provide the impetus for municipalities to pursue energy 
upgrades. 

As with comprehensive auditing, one of the primary steps is to develop a report of a buƛƭŘƛƴƎΩǎ energy 
usage through current and historical consumption and from utility bills and/or energy management 
systems. Many utilities will provide online access to account information, easing the administrative 
burden.  

The online benchmarking tool, ENERGY STAR Portfolio Manager, provides a relatively simple method for 
assessing a ōǳƛƭŘƛƴƎΩǎ energy performance and water consumption in relation to other similar buildings. 
Users input building specific construction and usage information, as well as energy billing information. An 
energy consumption score ranging from 1 to 100 is calculated for comparing the energy performance with 
the performance of similar buildings. The tool is also useful for benchmarking ongoing performance 
compared with historical performance for the same facility. 9t!Ωǎ tƻǊǘŦƻƭƛƻ aŀƴŀƎŜǊ Quick Start Guide 
provides information on the basic steps to get started using Portfolio Manager. When seeking a Portfolio 
Manager Statement of Energy Performance, discussions with a Registered Professional Engineer should 
start early in the process to ensure that the process and expectations are understood by all parties. A 
sample Statement of Energy Performance is illustrated in Figure 3. It should also be noted that an in-house 
trained energy professional or facility manager can use tƻǊǘŦƻƭƛƻ aŀƴŀƎŜǊ ǘƻ ōŜƴŎƘƳŀǊƪ ǘƘŜƛǊ ōǳƛƭŘƛƴƎΩǎ 
energy performance. A sample Statement of Energy performance is illustrated in Figure 3. 

 

 

 

http://www.neep.org/
http://www.neep.org/
https://www.energystar.gov/sites/default/files/tools/Portfolio%20Manager%20Quick%20Start%20Guide_0.pdf
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Figure 3 

Example Portfolio Manager Statement of Energy Performance 

http://www.neep.org/
http://www.neep.org/
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Source: EPA ς Sample ENERGY STAR performance documents 

 

Resources 

http://www.neep.org/
http://www.neep.org/

