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FOREWORD 
J.E. Martin, a student consultant, prepared this Sustainability Action Plan as part of the degree 
requirements for her Master of Liberal Arts (ALM) Degree in Sustainability at Harvard University 
Extension School (HES). She completed this during the summer and fall semester of 2019. J.E. thanks 
Tim Bartlett, the Central Connecticut Coast YMCA’s Senior Vice President and Chief Operating Officer 
for being her project executive sponsor and for allowing the project to be done. She also thanks the 
Director of Property Management, Michael Bonnardi, who shared both his wealth of building and 
property knowledge and his motivation for thinking bigger on the project’s scope than simply changing 
lightbulbs and replacing windows. J.E. thanks the leadership staff at the Woodruff facility for their time 
and input on ideas for areas to address. She thanks Chelsea Kodiak of the Stratford YMCA who 
introduced J.E. to Tim which led to this project opportunity. J.E. gives special thanks to her HES course 
instructor and faculty advisor, William O’Brien, for his guidance and encouragement “to go forward 
enthusiastically in addressing the client's request.” 
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PROJECT BACKGROUND 
Harvard Extension School’s (HES’s) Master of Liberal Arts Degree in Sustainability leverages the 
concept of sustainability similar to the one found on www.Investopedia.com that reads, “Sustainability 
focuses on meeting the needs of the present without compromising the ability of future generations to 
meet their needs. The concept of sustainability is composed of three pillars: economic, environmental, 
and social—also known informally as profits, planet, and people.”1   

The YMCA nationwide has three key focus areas that overlap those sustainability pillars as the YMCA is 
“for youth development, for healthy living and for social responsibility.” With that as a backdrop, the 
HES student consultant (to be referred to as “the consultant”) contacted the Central Connecticut Coast 
(CCC) YMCA’s Senior Vice President and Chief Operating Officer (to be referred to as “the COO”) and, 
in turn, the CCC YMCA’s Director of Property Management (will be referred to as “the Property 
Manager”) about creating a Sustainability Action Plan (SAP) for any of the 
locations within the CCC YMCA network. The two leaders agreed to 
allow the consultant to create a SAP as they are interested in sustainability 
for several reasons. First is related to the YMCA’s overarching dedication 
to healthy living and social responsibility that are both fostered by 
sustainable operations. Second, they are interested in cost reductions that 
could be gained from energy efficiency improvements since “each dollar 
saved could help send one more kid to camp.” Third, they are interested in 
improving the member experience for existing members and to encourage 
new members to join.  

They chose to have the SAP done for the Woodruff Family YMCA branch 
(also called Woodruff or “the Y" in this SAP) that is located in Milford, 
Connecticut.   

THE WOODRUFF FAMILY YMCA AND PROJECT REQUIREMENTS  
The Woodruff Family YMCA building is a 1970’s cinderblock construction, multi-use building with 
offices, classrooms, meeting rooms, and exercise space containing open space for fitness equipment as 
well as exercise classrooms. The building also has a large pool in an adjoining enclosure. The COO and 
Property Manager are interested in how to keep this building “relevant” for 
the next several decades. They are interested in emerging trends in buildings 
that will help ensure that relevance. One underlying hope they have is that 50 
years in the future, the leadership of Woodruff at that time would look back at 
today’s leadership and think “they were really planning ahead when they did 
that.” 

Woodruff asked for the SAP to provide recommendations for:    

 Reducing operational costs by reducing waste and improving building 
efficiency, 

 Improving the member experience, 
 Vendors, although no vendors were to be brought onsite during the SAP 

development.  

The consultant’s research findings and resulting recommendations are contained in this SAP document.   

http://www.investopedia.com/
https://www.investopedia.com/articles/investing/100515/three-pillars-corporate-sustainability.asp
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BUSINESS CASE FOR THE RECOMMENDATIONS 
The overarching recommendation for Woodruff is to move toward being an ultra-low energy or net zero 
energy (NZE) building where the building uses minimal energy because it is so well insulated and tightly 
sealed that any energy needs are provided by on-site generation from renewable sources like solar or 
wind. This section contains the business case for that recommendation. (Note: Any readers familiar with 
the concepts of ultra-low energy or NZE as well as their rationale and benefits can skip this Business Case 
section and being reading again at the Recommendations section.) 

A business case addresses why an initiative is needed including why it is needed now. This business case 
includes information about new building standards, changing regulations and building codes and the 
YMCA’s own areas of focus and impact.  

New Building Standards 
The consultant contacted a principal in the architectural firm of Prellwitz Chilinski Associates, Inc. (PCA) 
in Boston to ask about forthcoming building standards. The architect said that the “next gen[eration] 
standards” are buildings that meet the requirements of organizations like Passive House or International 
Living Future Institute or that are moving toward “the AIA 2030 commitment and challenge for Zero 
carbon by 2030.”2 Although not mentioned by this architect, Leadership in Energy and Environmental 
Design (LEED ®) is another well-known standard for ensuring building efficiency and comfort and is 
still a coveted designation for building owners and occupants.   

A brief description of each of these organizations and associated standards is below. More information 
can be found at each organization’s website.    

 Passive House (or Passive Building): A set of design principles that allow a building to reach a 
very rigorous and quantifiable energy efficiency level within a specific, quantifiable comfort 
range. More information at www.phius.org 

 International Living Future Institute: Mission is “to lead the transformation toward a civilization 
that is socially just, culturally 
rich, and ecologically 
restorative” with a rigorous, 
regenerative building design 
framework that seeks to 
“create buildings that generate 
more energy than they use, 
capture and treat all water on 
site, and are made using 
healthy materials….[that is, to] 
create spaces that reconnect 
occupants with nature.” 3  
More information at 
www.living-future.org  

 

 2030 Challenge: Established in 2006 and challenged the global architecture community 
(including the AIA), states, cities, companies and other organizations to commit to build such that 
“[a]ll new buildings, developments, and major renovations shall be carbon-neutral by 2030” that 
is, they will not use any “fossil fuel GHG emitting energy to operate.”4  More information at 

Source:  Architecture 2030 1 

http://www.phius.org/
http://www.living-future.org/
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https://architecture2030.org/2030_challenges/2030-challenge/  
 AIA 2030 Commitment / Resolution: Passed overwhelmingly in June 2019, this resolution “calls 

for [the AIA’s] 94,000 members worldwide to ‘exponentially accelerate the decarbonization of 
buildings, the building sector, and the built environment’” in support of the 2030 Challenge.5  
More information at https://www.aia.org/resources/50766-where-architects-stand-a-statement-of-
our-va  

 Leadership in Energy and Environmental Design (LEED) is the U.S. Green Building Council’s 
voluntary rating system that measures building sustainability areas like impact on the location, 
water efficiency, energy efficiency, materials used and indoor environmental quality.  More 
information at https://www.buildinggreen.com/leed  
 

A common requirement among all of these standards is moving toward an ultimate target of ultra-low 
energy use or NZE. (For simplicity, this SAP will refer primarily to NZE for the remainder of the 
document, but readers can interpret that terminology as including ultra-low energy targets as well.) 
Architects and other building design professionals and organizations are helping promote the NZE 
concept on many fronts. With major retrofits, they are likely asking building owners to consider taking 
the steps to make their buildings even more efficient than those owners might have previously considered.   

Changing Regulations and Building Codes 
In addition to the architectural industry’s stance, regulations and building codes are changing making 
movement toward NZE important. 

International  
One such code is the International Code Council's® (ICC®) 2012 International Green Construction Code 
(IgCC). This is a model code that contains minimum requirements for increasing the environmental and 
health performance of buildings, sites and structures. Generally, it applies to the design and construction 
of all types of buildings except single- and two-family residential structures, multi-family structures with 
three or fewer stories, and temporary structures.6  

Another international code that is being updated is the International Energy Conservation Code ® 
(IECC®). This code is designed by code officials to provide “a modern, up-to-date energy conservation 
code addressing the design of energy-efficient building envelopes and installation of energy-efficient 
mechanical, lighting and power systems through requirements emphasizing performance…that will result 
in the optimal utilization of fossil fuel and nondepletable resources in all communities…”7 It “establishes 
minimum requirements for energy-efficient buildings using prescriptive and performance-related 
provisions [and] is founded on broad-based principles that make possible the use of new materials and 
new energy-efficient designs.”8  Each edition is fully compatible with all of the International Codes®(I-
Codes®) published by the ICC. 

Part of the updates for this periodic review cycle is a proposed ZERO Code Renewable Energy Appendix 
(CE264-19) for consideration in the final 2021 IECC version. The appendix, if approved this year by the 
IECC voting membership, “will permit local jurisdictions to adopt mandatory provisions to meet or 
exceed the efficiency standards of the IECC and achieve zero-net-carbon emissions annually” by 
encouraging on-site renewable energy systems where possible, but also allowing off-site site renewable 
energy if necessary.9 This appendix will give the building industry a standard set of guidelines from 
which to work and give the  communities like those still committed to the Paris Climate Agreement tools 
and a consistent policy to use to meet their GHG reduction targets.   

 

https://architecture2030.org/2030_challenges/2030-challenge/
https://www.aia.org/resources/50766-where-architects-stand-a-statement-of-our-va
https://www.aia.org/resources/50766-where-architects-stand-a-statement-of-our-va
https://www.buildinggreen.com/leed
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California 
California has one of the most aggressive stances on moving toward zero greenhouse gases (GHGs) 
emissions from buildings. The California Energy Commission (CEC) set goals in its 2007 Integrated 
Energy Policy Report (IEPR) to achieve NZE building standards, that they call zero net energy (ZNE), for 
new residential buildings by 2020 and for new commercial buildings by 2030. These same goals were 
included in the California Public Utilities Commission’s (CPUC’s) 2008 California Long Term Energy 
Efficiency Strategic Plan. In addition, they have targets to retrofit 50% of commercial buildings to NZE 
by 2030 and 50% state building new major renovations to NZE by 2025. 
The code standard they use is that NZE buildings must achieve a high level of energy efficiency and 
offset any actual energy consumed on an annual basis using on-site solar photovoltaics (PV).10  New 
building codes will implement the requirements in 2020 making California the first state to mandate NZE 
buildings.11  
 
Massachusetts 
Massachusetts’ Green Communities Act of 2008 requires the state to update its building code every three 
years to remain consistent with the most current version of the IECC. Massachusetts was the first state to 
adopt a “Stretch Code” that is “an above-code appendix to the ‘base’ building energy code” and that 
“emphasizes energy performance, as opposed to prescriptive requirements, [and] is designed to result in 
cost-effective construction that is more energy efficient than that built to the ‘base’ energy code.”12 It is 
being updated in conjunction with the base code to the IECC 2015 and is called the 2015 Stretch code 
update.13 
 
Cities and towns have targets and plans for moving toward or reaching NZE status by various dates. The 
map below shows NZE Initiatives in Massachusetts by city as of July 2018. 
 

 
Source:   Zero Energy Buildings in MA: Saving Money from the Start | 2019 Report  

 
New York City 
New York City is also focused on reducing building emissions. The city’s goals include: 
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1. 80x50, which is focused on achieving an 80 percent economy-wide reduction in 
overall New York City emissions (covering both City government operations and private 
sector) by 2050, using a Fiscal Year 2006 baseline for City government operations. 
2. 40x25 and 50x30, which are focused on achieving a 40 percent emissions reduction 
for City government operations by 2025 and 50 percent by 2030, using a Fiscal Year 
2006 baseline. These new targets, put forth under the 2019 Climate Mobilization Act, are 
intended to accelerate progress towards 80x50. 
3. 100MWx25, which is focused on installing 100 megawatts of solar photovoltaic 
systems on City buildings by 2025. 
4. 100MWhx20, which is focused on installing 100 megawatt hours (“MWh”) of energy 
storage across private and public facilities by 2020. 
5. Executive Order 26 (“EO26”), which committed the City to the principles of the Paris 
Climate Agreement. As part of the planning associated with EO26, the City pledged to 
reduce energy usage from City buildings by a further 20 percent by 2025 from a Fiscal 
Year 2016 baseline.14  

 
Connecticut 
Connecticut’s commitment to addressing climate change began in 1990 with Public Act 90-219, An Act 
Concerning Global Warming, a landmark act that “required the state to implement a wide range of 
measures to reduce energy consumption and associated greenhouse gas emissions.”15  It passed another 
forward-thinking act, Public Act 08-98, An Act Concerning Connecticut Global Warming Solutions that 
“requires the state to achieve a 10 percent reduction from 1990 emissions by 2020 and an 80 percent 
reduction from 2001 emissions by 2050”16  The state is addressing the requirements of these acts and 
other needs through strategies including regulations, monetary and non-monetary incentives, market-
based levers and voluntary action recognition that are targeted to encourage economic growth, improve 
the quality of life and ensure a sustainable future.  
 
These are just some examples of organizations and entities that are raising codes and standards to make 
buildings be highly energy efficient and reaching toward the ultimate goal of NZE.  
 
Going beyond codes 
The final component in the Changing Regulations and Codes category is about going beyond exising 
codes. National Grid, a large investor-owned energy company that covers Massachusetts, New York, 
Rhode Island and the United Kingdom, points out that exceeding building codes is an important theme in 
today’s building construction and management market.  By exceeding the building codes, utility 
customers both maximize performance of their buildings and are eligible for incentives offered by their 

utility providers. When building 
codes catch up to the efficiency levels 
of the technology already installed, 
the building will be better prepared 
for future upgrades. The evolution of 
building code baselines can be 
generally summed up as “today’s 
efficient technologies will be 
tomorrow’s code minimums.”17 

 
 Source:  National Grid in conjunction with New Building Institute 
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YMCA’s Areas of Focus and Impact 
The third component of the business case for starting to move now toward NZE is the Y’s own impact 
focus areas of: 

• Youth Development: Empowering young people to reach their full potential. 
• Healthy Living: Improving individual and community well-being. 
• Social Responsibility: Giving back and inspiring action in our communities. 

 
Several CCC YMCA and Woodruff leaders stated that cost savings (e.g., from energy cost reductions) 
means another child can go to camp or take part in other YMCA programs. Savings from energy cost 
reductions over time could mean more opportunities for more youth.  The benefits of reduced air 
pollution from burning fewer fossil fuels for heat and electricity directly relates to the Y’s Healthy Living 
focus area. While the Y will not single-handedly reduce GHG emissions for the globe, they can do their 
part to reduce their environmental footprint. This type of leadership would be directly related to the Y’s 
third impact area, Social Responsibility.  Hopefully their actions to reduce the footprint of the building 
will inspire other YMCAs in the US as well as other building owners in Milford to do the same, thereby 
specifically “inspiring action.” This business case component could be quite compelling for the long-term 
view that the CCC YMCA leadership has taken for the Woodruff building. Thirty or 50 years in the 
future, leadership of the YMCA would almost assuredly be able to look back at today’s leadership and 
think “yes, that leadership team was planning ahead when they kicked-off the journey in 2020 toward the 
net zero energy status we enjoy today.” 

What Other YMCAs Are Doing 
The consultant contacted the YMCA of the USA’s headquarters (www.YMCA.net) asking about any 
nationwide standards or requirements around sustainable buildings or operations.  The YMCA of the 
USA responded that it does not have any such standards or requirements, and that it leaves those 
decisions to local management. Other YMCA associations and branches do have some of the technologies 
recommended in this SAP, and the consultant contacted several of them about their experiences with 
those technologies. Responses received and other publicly available information about what they have 
done are included in various sections of this SAP document and those YMCAs could serve as additional 
support should Woodruff decide to pursue any SAP recommendations. (A list of YMCAs referenced or 
contacted is Appendix 9.) 

What the Business Case Means for Woodruff 
The business case describes the context for why becoming a NZE building is important for keeping the 
Woodruff branch relevant for the future. Since there is no national YMCA guidance on the topic, 
Woodruff should start its own decades-long journey toward increased energy efficiency and reduced 
fossil fuel use ending ultimately at NZE status. Other branches or associations may be helpful along the 
way, but if Woodruff or the whole CCC YMCA starts this effort now, it will likely be a leader among the 
overall Y organization in the sustainability realm and hopefully inspire others to action. 

RECOMMENDATIONS 
The Recommendations section is divided into four groups. First are “primary recommendations.”  These 
are recommendations the consultant strongly felt were most important to considered in order to start 
moving on the path toward NZE. They can be started in the immediate to seven-year timeframe. Next are 
“secondary recommendations” that the consultant thought were also worthy of consideration in a similar 
near-term timeframe but were not as critical to starting the path toward NZE as the first group. Third are 
future initiative recommendations that could be started in seven years or beyond. The fourth group are 
funding option recommendations. The groupings are not mutually exclusive since, for example, virtually 

http://www.ymca.net/
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every recommendation will need some sort of funding, so the Y’s leadership can regroup or implement 
the recommendations as they think most appropriate. 

 
Primary Recommendations – Most Important for Starting toward NZE in the 
Short-term 

Recommendation A – Pick a Path  

Description of Need 
While new construction is generally easier to build as ultra-low or no energy use, retrofitting buildings 
like Woodruff is gaining much attention in the building management and design world as there are so 
many existing buildings. The trend for retrofitting buildings to move toward the next generation, low 
carbon standards is to do so over time and to use normal building cycles to make modifications toward a 
goal established by the building’s owners. If the Y’s leadership choses to set and pursue a NZE (that, as 
noted before, could be a ultra-low energy) goal, it will need to follow a path like one outlined in the 
Rocky Mountain Institute’s (RMI’s) “Guide: Best Practices for Achieving Zero Over Time for Building 
Portfolios.18 For high efficiency buildings, architects and advocates alike support a long-term strategy for 
moving toward all electric energy, reducing energy use and generating renewable energy on-site or near-
site to reach any of the ultra-low energy goals including NZE. 

There are many paths toward low or no carbon buildings. The consultant chose to recommend RMI’s 
version because it is simple and similar to what the Y might use for any large scale, long-term project. 
RMI’s path is called Zero Over Time (ZOT) and has six steps:   

1. Set goals 
2. Measure a baseline 
3. Plan efficiency projects 
4. Analyze renewable energy and energy storage  
5. Procurement (namely, start implementing projects) 
6. Track progress 

The key premise is that each time there is a major renovation or replacement in the building, the owners 
look at it as an opportunity for a major retrofit with the most energy efficient alternative possible. If there 
is additional cost involved, that is weighed against the reduction in energy use and associated cost savings 
going forward and the ability to apply for funding from non-traditional sources given the energy efficient 
nature of the project.    

Recommended Vendor(s) 
A) Rocky Mountain Institute – www.RMI.org   
 
Next Steps 

1. Woodruff management agree to use that path from RMI or pick another path 

Recommendation B – Set Goals, Measure a Baseline and Track Progress 

Description of Need 
Woodruff’s leadership can pick a goal like a certification from Passive Building, NZE or LEED as 
mentioned in the Business Case. (Appendix 1 compares the three programs for homes.) More 
simplistically, however, they could choose a straight energy use goal that could involve transitioning all 
energy sources to electric over time and simultaneously implement energy efficiency measures. This SAP 

http://www.rmi.org/
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recommends choosing a target that uses Energy Use Intensity (EUI) units. EUIs are calculated by dividing 
the total energy consumed by the building in a year as measured in kilo-British thermal units (kBtu) or 
gigajoules (GJ) by the total gross floor area of the building.19 This goal setting and baselining 
methodology has two benefits over the certifications mentioned above. First there is no need for external 
validation including associated costs for certifications. Second, it is simple but still allows the Woodruff 
building to be compared to other buildings within the CCC YMCA’s portfolio or beyond the portfolio to 
find energy reduction best practices or if the building was ever to be sold.  

An example of EUI use is the Architecture 2030 Challenge target whereby the AIA aims to improve the 
“average building” from 69 EUIs in the base year of 2003 (from the 2003 Commercial Building Energy 
Consumption Survey) to 14 EUIs by 2020 representing an 80% reduction and to 0 EUIs by 2030 
representing an 100% reduction. (See Figure 1 for graphic display.20)  Woodruff could set goals such as 
30% by 2030, 50% by 2040, 80% by 2050 and NZE by 2060. It could then measure its baseline and 
determine exactly how much EUI change would be needed to meet those percentage reduction goals. 
Some paths to NZE recommend measuring the baseline before setting goals. The recommended RMI 
approach sets goals first, as they are percentages and not set EUI targets, and then measures the baseline. 
The process can be iterative and percentage reductions or target timing could be adjusted also over time, 
but the intent of the path is to set goals from a baseline measure and have everyone in the organization 
start thinking in terms of those reduction targets. 

Tracking progress toward the EUI goals could be annual as the time required would be relatively small 
since only annual energy use must be tallied. Other information, like building size, needed for the EUI 
calculation would remain static. The consultant’s best estimate is that it will take three hours of time to 

collect and add data 
and then to compare 
current results 
against prior results 
to see progress for 
the prior period and 
cumulative results 
versus the original 
baseline. This could 
be kept in something 
as simple as an Excel 
Spreadsheet (and on 
a wall display to 
remind people of the 
goal). Cost savings 
or other metrics 
could be kept in this 
same spreadsheet 
adjusting for cost 
increases of the 
energy or demand 

charges. The Recommended Vendor, Zero Tool ™ makes the energy data entry and analysis quite quick 
and easy. 
 
Recommended Vendor(s) 

Zero Tool ™ calculator:  www.zerotool.org  

Figure 1 Stealth Passive House Boring, Invisible & Everywhere 

http://www.zerotool.org/
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Created by the Architecture 2030 organization: www.architecture2030.org 
 
The Zero Tool calculator is free. It uses assumptions, methodologies and outputs from ENERGY 
STAR®, the U.S. Environmental Protection Agency’s (EPA’s) voluntary program focused on energy 
efficiency. It combines those with user inputs, including building size, current energy use and reduction 
target, to provide a baseline and a projection of the resulting EUI use target based on the user’s desired 
percentage reduction (e.g., 30%, 50%, NZE). The Y’s leadership, for example, could calculate the current 
baseline for the Woodruff building and then what a 30% EUI reduction would be. Any reduction target 
can be added including net zero or even carbon positive – meaning the building would generate more 
renewable energy than it uses annually. The consultant created an example for a 30% reduction using 
generic data from the tool and estimates about Woodruff square footage, headcount, computers, etc. The 
estimate input and results are in Appendix 2.  

As noted above, tracking could be annual (or any time period) as the Zero Tool is always accessible. The 
Zero Tool is a simple solution to address multiple ZOT path steps of setting a goal (Step 1), measuring a 
baseline (Step 2) and tracking progress (Step 6).   
 
Next Steps 

1. Review the Zero Tool example output in Appendix 2. 
2. Agree on an initial goal or goals over time. 
3. Use the Zero Tool to determine the building’s baseline using actual data including square footage, 

energy use and other needed input. 
4. Create a spreadsheet or other format to document current state and to be used over time to track 

progress toward the EUI goal. 

Once Steps 1 (goals) and 2 (baseline) are completed, the Y is ready to begin the journey toward the goals. 
The following recommendations touch on the other 3 steps of the RMI path, namely Step 3 – Plan 
efficiency projects, Step 4 – Analyze renewable energy and energy storage and Step 5 – Procurement 
(start implementing projects). 

Recommendation C – Continue building relationship with United Illuminating and Southern 
Connecticut Gas  

Description of Need 

Energy companies provide energy efficiency programs including incentives for customers.  This means 
reduced cost and even free services or products are available to their customers. Woodruff should take 
advantage of any services offered by their local providers.   

Recommended Vendor(s) 

United Illuminating and Southern Connecticut Gas 

United Illuminating (UI) and Southern Connecticut Gas (SCG) are the electricity and natural gas 
providers for Woodruff.  They are both owned by Avangrid and both provide energy efficiency 
improvement programs along with product and service incentives to customers. 

The consultant contacted Gary Pattavina, an Energy Engineer – Energy Conservation & Load 
Management at UI/SCG, to ask how Woodruff could start to utilize UI and SCG energy efficiency and 
reduced cost or rebate programs. Mr Pattavina stated he was already speaking with the CCC YMCA 

http://www.architecture2030.org/
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leadership. He did not provide any information about those conversations but he did say that this SAP 
should recommend that the Y continue the dialog and partnership with him. 

This recommendation was also stated by Pat Costanzo, Director, Property and Facilities of the Westport 
YMCA, who “highly recommend[ed] utilizing the rebate programs that the utility companies offer.”21  

Vendor Contact information 
Name: Gary Pattavina, Energy Engineer  -  Energy Conservation & Load Management 
Address: 60 Marsh Hill Road, Orange, CT 06477 
Telephone: (203) 499-2832     Mobile: (860) 707-4533  
Email: gary.pattavina@uinet.com 
Website:  www.uinet.com      http://www.soconngas.com   

Next Steps: 

1. Continue discussions with Mr. Pattavina. 
2. Check for lighting rebates as an example starting point. A list of eligible lighting items and 

participating distributor in New Haven County is in Appendix 3. 
3. Ask for additional program suggestions and information. 
4. Ask for options to add meters for different areas of the building to be able to evaluate energy use 

and conservation or reduction options for those different building areas. 

Recommendation D – Have an Energy Audit Completed 

Description of Need  

The Woodruff facility has not had a full energy audit in recent times, possibly ever. Such an audit would 
(i) provide a baseline of current energy use; (ii) confirm heating, cooling and ventilation systems are 
operating efficiently; (iii) find areas where the building is losing energy through air leaks or thermal 
bridges (spots where heat or cold transfers to unintended areas); (iv) highlight energy saving quick fixes 
or improvements; and (v) identify longer term, more complex projects the Y could consider.    

Recommended Vendor(s) 

Energize Connecticut and Connecticut Green Bank approved contractors 

Use Energize Connecticut ℠ (Energize CT) and the Connecticut Green Bank to find contractors to 
conduct the energy audit or multiple audits. Energize CT is an initiative of the Connecticut Energy 
Efficiency Fund (CEEF), the Connecticut Green Bank (or simply, the Green Bank), the State of 
Connecticut and the electric and gas utility companies in the state. It provides consumers and businesses 
with information and resources to help them save energy and create a clean energy future. (Read more 
about the Green Bank in the “Funding Option Recommendations” section.) 

Both Energize CT and the Green Bank have lists of approved contractors who do energy audits and are 
familiar with Energize CT’s programs and incentives, the Green Bank’s lending programs or both. While 
the contractors listed on the Energize CT website are “utility-authorized,” the site still has the following 
disclaimer, “As with any building improvement project, Energize CT recommends shopping around, 
checking references, seeking as much information as possible and obtaining multiple quotes. Neither 
Energize CT nor any of its partners endorse, guarantee, represent, or assume liability for any work 
proposed or carried out by any entity listed.”22  Presumably the Green Bank has a similar position 

mailto:gary.pattavina@uinet.com
http://www.uinet.com/
http://www.soconngas.com/
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regarding its contractors although no similar wording was found on their website after a cursory search.  
The Y should approach any work with its normal vendor screening process. 

The contractors on the two providers lists are almost completely different, and the consultant found only 
one contractor on both (based on a 20-mile radius from Milford). The Energize CT listing is for 
commercial and industrial businesses or organizations with an average annual peak demand between 10 
and 200kW. Their audit program is called Small Business Energy Advantage (SBEA) and is no-cost and 
no-obligation. The contractor doing the audit can also install any suggested improvements making that 
contractor a one-stop-shop for the services. The SBEA program can provide up to $100,000 in financing 
on a meter that is repaid over a four-year term with 0% interest. Most of the improvements will likely be 
related to electricity savings, they have a relatively quick payback.  

The Green Bank administers the Commercial Property Assessed Clean Energy (C-PACE) program in the 
state. This program offers longer repayment terms and allows higher amounts of financing so it can be 
used to finance virtually any kind of energy-saving improvement regardless of the payback period.  
Contractor suggestions can be for deeper retrofit projects as they are only constrained by meeting the 
Green Bank’s Savings to Investment Ratio (SIR) – estimated savings must outweigh the lending amount – 
and property underwriting requirements – the debt obligation is secured by a benefits assessment lien. 
(More information can be found in the “Funding Option Recommendations” section.) 

This SAP recommends pursuing both programs since the path for the Y is for the long-term energy 
reduction and clean energy goal of NZE. Both the audit and some resulting SBEA projects could start in 
2020. C-PACE projects could start in late 2020 or beyond. Projects from either or both programs could 
run concurrently or sequentially over subsequent years. With a decades-long view, there could be several 
smaller projects and one major project each decade. 

Contractors  

A) Artis Energy ™ was the only contractor the consultant found on both lists. This SAP recommends 
contacting them and asking about both SBEA and C-PACE audits. Artis is located in Middletown, CT 
and services industries including commercial, healthcare and K-12 education. They can provide some 
initial recommendations with their analytics platform called RTIS® using a recent utility bill and 
historical interval data from UI and SCG provided by the Y. So initial opportunities could be identified 
before Artis comes on-site.   

Vendor Contact information: 
Names:  Karen Dorsey or Dan Robertson 
Address:  362 Industrial Park Rd,  Suite 7, Middletown, CT 06457 
Phone: (860) 613-7000 
Website: https://www.artisenergy.com/ 
 
B) NORESCO, a division of United Technologies, would be another contractor option. They are on the 
C-PACE contractor list and also service industries from commercial to healthcare to schools. They offer 
performance contracting as one of their key services where retrofit upgrades are funded through cost 
savings from the projects. This would reduce or eliminate the up-front capital expenditures for the Y and 
offer a level of guarantee that the energy savings will be met so the Y would have less risk exposure over 
time as NORESCO would pay if energy savings did not meet projections.  

Vendor Contact Information:   
Name: Mike Williams  

https://www.artisenergy.com/
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Address: 5 Research Drive, Shelton, CT 06484 
Phone: 914-260-1576 
Email: mrwilliams@noresco.com 
Website:  www.noresco.com 

C) Additional contractors within 20-miles of Milford for both Energize CT SBEA audits and Green Bank 
C-PACE audits are listed in Appendix 4 (two parts). 

A full listing of each program’s contractors can be found on their respective websites: 

Energize CT’s SBEA list: Energize CT Find a Contractor Link  

Green Bank’s C-PACE list:  https://www.cpace.com/Building-Owner/Get-Started/Find-a-Contractor 

Next Steps 

1. Decide whether to pursue SBEA, C-PACE or both types of audits and decide timing 
2. Contact contractors and ask for complete descriptions of services.  
3. Ask about obtrusiveness of audit, primarily if members and staff can be onsite during the audit.  
4. Coordinate dates and times for the audit(s). 
5. Meet with key stakeholders to review audit results, decide what audit recommendation to pursue 

along with appropriate timing. 

Recommendation E – Install a Property Management System  

Description of Need  

According to experts in building design, construction and operations roles, a system to automate and 
manage the equipment in the building is a critical component of managing a building’s energy use, 
functionality and occupant comfort. These systems can be called Property Management Systems (PMS), 
Building Management Systems / Solutions (BMS) or Building Automation Systems (BAS), but they all 
do similar work both in terms of efficiently using energy, improving occupant comfort and highlighting 
equipment status or problems. The CCC YMCA Property Manager indicated that a PMS at Woodruff 
would be very useful and would allow him and the Facility Manager to be notified of problems, 
troubleshoot them and possibly even solve without having to drive to the facility. It would also allow 
them to be able to adjust for occupant issues. He is seeking a modern technology solution that includes 
mobile device controls and dashboards.  

Recommended Vendor(s) 

A) 75F®  https://www.75f.io/  

75F considers themselves a disrupter in the industry versus longstanding vendors in the market space. 
They are focused on sustainability and energy conservation as part of their stated mission and are part of 
the United Nations Environmental Programme’s (UNEP) Sustainable Buildings and Climate Initiative 
(SBCI). Their name is actually derived from the UN’s campaign that started in 2008 to raise secretariat 
building temperatures from 70° to 75°F to help reduce GHG emissions. They have earned a spot in the 

mailto:mrwilliams@noresco.com
http://www.noresco.com/
https://www.energizect.com/find-a-contractor?query=1&sectorName=2&tid=All&field_programs_nid=All&field_zip_value=&title=&tid_2=11&Submit=Submit&temp_save=#map_canvas
https://www.cpace.com/Building-Owner/Get-Started/Find-a-Contractor
https://www.75f.io/
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very selective Wells Fargo Innovation Incubator (IN²) run in partnership with the US Department of 
Energy Efficiency and Renewable Energy (NREL).  

They use the Internet of Things (IoT) and cloud computing to combine weather data from outside the 
building with data from their wireless 
sensors, equipment controllers and 
smarter thermostats to provide an out-of-
the-box, self-commissioning solution. It is 
modular, proactive and self-optimizing 
and all controlled from a graphic user 
interface that can be accessed from 
tablets, PCs or mobile devices. The 
system helps control lighting and HVAC 
on a room by room basis saving an 
estimated 30-50% on expenses while 
simultaneously improving the occupant 
experience. 

It is simple enough that 75F worked with 
a local elementary school in their area to 
have the students do the actual installation 
in the school building. This simple 
installation process also means less 
disruption of existing operations. While 

easy to install, 75F’s products have 
diverse applications and can be used 
in new construction and retrofit 
circumstances. When the consultant 
emailed 75F and asked about the Y’s 
concerns with being able to integrate 
with various equipment vendor’s 
software, 75F’s Bob French, Chief 
Evangelist, responded “we have 
learned how to integrate with most 
OEM equipment as this is essential to 

wide adoption of our system. Once we know specifically what equipment we’re looking at, we can 
confirm. But [the Y’s] team should be confident this will be known and well established before a project 
begins.”23 This should be expected of any vendor under consideration, but 75F emphasized it in their 
response to the consultant.  

Source: 75F.io – An IoT-Powered Building Management Solution (BMS) 

Source: 75F.io – Combines internal and external data 
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Because of its 
highly modular 
nature, a small 
75F system can be 
installed for 
around $1000 in 
equipment. It can 
then be scaled up 
to larger space or 
more operating 
equipment. This 
could be useful to 
the Woodruff 
facility if a pilot 
was desired or if 
cost to install a 

complete system was too expensive and funding could not be found at launch. 75F estimates the payback 
period will generally be one to three years. 75F provides a Payback calculator based on input square 

footage and number of rooftop units 
(RTU). They contact the submitter 
with the results and to schedule a 
demonstration.  

 

Source: 75F.io – Dynamic Airflow Balancing ™ 

Source:  75F – Payback calculator    
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Source:  75F.io – Occupant App™ and Facilisight® 

 
Source: 75F.io – Smart VAV with Reheat ™ 

Note: If 75F is the chosen vendor, an additional recommendation is to consider the following scenario.  
75F completed an installation at an elementary school near their headquarters with the students doing the 

Source: 75F Air circulation results diagram 
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installation under the guidance of 75F employees. This concept might be a fun project for a group of 
summer camp attendees perhaps as a reward at the end of the camp, or simply for some of the older 
campers who might enjoy a hands-on project. As another option, Woodruff could enlist some of the better 
performing students from Platt Technical High School’s (www.platt.cttech.org) concentrations in 
Electrical, Electronics Technology, Information System Technology, Mechanical Design & Engineering 

Technology, Mechatronics, Plumbing and Heating or Sustainable Architecture to assist with the 
installation. This tactic would also support the YMCA’s focus area of Youth Development.  

 

B) Siemens AG ® – Siemens Building Technology  https://www.siemens.com/  

In direct contrast to 75F, Siemens markets its 170-year existence and long history of innovation as a key 
strength. Their building management products for energy efficiency and safety have been around for 165 
years. They have three Business Units within the Siemens Building Technologies Business Unit:   
Building Automation (BAU), Control Products and Systems (CPS) and Fire Safety and Security (FSS).24  

 
Source: Siemens.com - History of Siemens Building Technologies 

Building Technologies is part of the Smart Infrastructure Operating Company within the new Siemens 
organization structure.  The tag line for the Operating Company is smart grids + smart buildings = smart 
infrastructure. They see opportunities “at the grid edge” where buildings connect with the grid and create 

Source:  75F   Elementary school installation done by the students 

https://www.siemens.com/
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new markets. They believe that they can take advantage of those new markets because they “are the 
leading automation and digital service provider” in the building technology arena. 

 
Source:  Siemens.com – Vision 2020+ organization structure  

Siemens has a “smart building approach” that are comfortable and safe, energy efficient, space and user 
efficient, and energy intelligent and resilient. These smart buildings are part of an “intelligent 
infrastructure” built on (i) smart devices that collect data from systems like IoT and smart sensors, (ii) 
their integrated building management system (IBMS) called Desigo CC ® that provides control across the 
smart infrastructure, and (iii) advanced analytics on their Navigator platform that allows continuous 
monitoring.25 

Siemens builds a sense of urgency for making changes to stay current with the market trends as they 
emphasize on their website and marketing materials that “Tomorrow is closer than you think. The era of 
smart buildings is here.”26 They highlight key outcomes from their smart building approach as being 
lower capital costs, reduced operating costs, enhanced occupant experience and increased staff 
productivity. 

 

Source:  Siemens – “Desigo CC is the leading integrated building management platform in the market place.” 
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The Desigo CC system has features for all systems and component of the building as well as for the layers 
of the organization structure to get the most efficiency from the building possible. 

 

Source:  Siemens Building Technologies - Ingenuity for life creates perfect places.  

Desigo CC combines: 

 Systems performance reporting that helps identify when to replace systems  
 Benchmarking that allows cost savings identification by comparing buildings 
 Forecasting that can help determine energy mixes including investment in solar PV 
 Smart Room Operator that allows lights, blinds and HVAC to be adjusted via PC or mobile 

device 
 Key performance indicator (KPI) tracking to show achievements 
 Key parameter comparisons to help identify additional savings.27 

The Desigo CC Compact was developed for small to medium-size buildings and includes the key 
features of Desigo CC and can be expanded as needed. At its base level installation, it is focused on 
HVAC but can add other features for such tasks as security and fire management, validation monitoring 
and electrical applications. It has a catalog from which to pick desired applications that looks like this: 
  

 
Source: Siemens Building Technologies 

The Building Technologies website has an “Explore Offerings” section that shows the variety of products 
and services they provide. This includes the SI Academy that provides training on various products, like 
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the building automation platforms’ for customers. With so many variations and options within the 
systems, the Y would need to evaluate the trade-off between flexibility and complexity. The Y should be 
very clear in describing its requirements and needs to the Siemens representative so as to get as much 
functionality as needed, but not more, given the size and configuration of the Woodruff building.  

 
Source: Siemens – Portfolio – Explore Offerings website     

There was no pricing listed as each installation is unique to the customer needs. To get started, the Y 
would need to fill out a Siemens USA Contact Us Request form or call the phone number listed on the 
Contact Us form 800-241-4453. 

  

Source:  Siemens – “Contact Us” Form 
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Next Steps 

1. Contact 75F, Siemens or both companies through their website data collection forms.    
a. For 75F, enter information into the 75F Payback Calculator and watch for a response 

email from 75F offering to schedule a demonstration within one to two business 
days.    

b. For Siemens, fill out the “USA Contact Us” form and wait for a response.  (The 
consultant did not test this form.)     

2. Schedule demonstration sessions.     
3. Decide whether to pursue either or both for a quote based on each product’s features.  
4. Gather baseline metrics before installations to evaluate results against vendor claims.  

Recommendation F – Install a UV Pool System 

Description of Need  

Several of Woodruff’s leadership staff indicated that it would be useful to have a recommendation on 
ultraviolet (UV) light or salt pool disinfecting processes to compare against the existing standard chlorine 
pool. They were interested in reduction in chemical needs and any subsequent improvement in air quality, 
expected maintenance schedule, cost of maintenance and members feedback about the pools. 

Other YMCAs’ experiences – Salt Pools 

The YMCA of Alaska has a Salt Pure® chlorine generation system that has the Salt Synergy® UV and 
Chemistry Controllers components added. According to the Aquatics Director, Lauren Langford, they 
have had this system since August 2017. They had the processor model and like it so much, they 
purchased the current one. They “love the company [they] work with,” TMI Sustainable Aquatics. She 
believes the upgrade cost was about $35,000 for parts and labor. She says it is “a dream of a system to 
operate. Very safe and user friendly.” Maintenance and additional costs have been minimal. She would 
recommend any Y should switch to this system as the water is “gentler on skin, hair, eyes and clothes of 
the members” and safer for the lifeguards and pool operators than traditional chlorine pools. A 
worthwhile investment according to her.28 

The Chinatown YMCA in San Francisco also has a salt pool. Courtney Wheelock, Director of Aquatics 
and Wellness, said they have had their system since September 2010 and it replaced a standard chlorine-
based system. She did not mention the brand, and she was not aware of the reasons for the switch nor the 
costs. She did believe the system was quite effective in terms of not having a harsh chlorine smell in the 
pool itself nor leaving the smell on the skin after swimming. She listed other benefits as having “softer 
water, lower cost of operation, and no chloramines.”  She said it is lower maintenance but is not 
maintenance free as some people think. She said it is not the chlorine that causes eye irritation, but the 
trichlor and dichlor mixtures in chlorine tablets, but the saltwater systems do have “the edge in this 
category” because the sanitizing agent is a purer form of chlorine. The agent is derived from the salt 
(NaCl) instead of synthetic / concentrated chlorine. However, it is still chlorine, and the pool is not 
chlorine free, so people with extreme sensitivity or allergies to chlorine may still have a reaction. 
Courtney said that other Ys considering a salt pool must remember it is still a chlorine pool and that most 
people, but not all have less negative effects compared to standard chlorine pools. Lastly, she pointed out 
“that salt is EXTREMELY corrosive” [emphasis hers] and that the effects on an indoor pool can be 
destructive. Metal can rust or corrode, batteries corrode very fast, “and electronics seem to die faster.” Be 
“very particular” that items put into the pool area are “suitable for marine environments.”29 
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Other YMCAs’ experiences – UV Pools 

The YMCA of Greenwich has a UV pool. It is a 50-meter pool (estimate 500,000 gallons) and they 
installed a UV disinfection system when the pool was built in 2007 according to Lauren Chiappetta, 
Interim Aquatic Director, Swim School Specialist. (A local newspaper had an article in 2014 that said the 
Greenwich YMCA had just installed a state-of-the-art UV system at that time.30 Either way, the system 
has been in place for a number of years.) The Y wanted to reduce the chloramine levels that are a 
corrosive gas that escapes from the pool water. By reducing the levels to zero, they improved the air 
quality for all those in the pool area and more than met the health code regulations around chloramine 
levels. The UV process also “disinfects chlorine tolerant pathogens” that cause 75% of Recreational 
Water Illnesses (RWI’s) according to the Center for Disease Control (CDC). The CDC also recommends 
UV for pools for children under five.31 UV pools still require chlorine, but Ms. Chiappetta said they keep 
the chlorine at a lower level like 2.0 to 3.0ppm and they have found UV to be most helpful with the total 
combined chlorine. She said that even “when we have 250+ bodies in the pool, we don't get a total 
residual of more than 0.2.” The UV system helps reduce the chloramines that are just above the water 
surface.  She said maintenance including checking the UV lamps is required twice a year, but that they 
“really don't have much of an issue with the system. It's very reliable. The bulbs do get expensive to 
replace, but it still cheaper to run and maintain than the extra chlorine it would take us to disinfect the 
way the UV does.”32  Neptune-Benson was the vendor on the project and according to the Y’s CEO at the 
time, the system “work[ed] like a charm.” 33   

The Rogue Valley Family YMCA in Southern Oregon did not respond to queries about their experience 
with UV, but information about their UV pool was available on their website. They installed their UV 
system in March 2009 and the local Health Department both approved the installation and inspects the 
facility every six months. The website notes that the World Health Organization (WHO) has reported that 
UV pools are “near” to drinking water in terms of purity and that some states have begun requiring new 
swimming pools to have UV systems. The Y felt the UV system was better for the people as there were 
fewer chemicals being used, better for the environment for much the same reason and better for the 
YMCA itself in terms of saving money and maintenance time. Their website states they see “up to 95% 
reduction in chemical use” while still destroying germs and bacteria like cryptosporidium and giardia that 
are not destroyed by chlorine or salt.34 

The Maquoketa Area Family YMCA in Iowa qualified for energy saving incentive grants and a 0%, 10-
year loan working with their local energy provider for installing an ETS-UV disinfection system and 
other energy reduction measures including installation of Variable Frequency Drives (VFDs) in their 
motors and pool pumps. They found the benefits included reduced athletic asthma, less need for 
swimmers to wear goggles and it is less corrosive to the facility and swimwear. They knew that “indoor 
pools [often] struggle with air quality due to chloramine levels and use significantly more outside 
fresh air than is required by international ASHRAE building standards.”35  Improving the water and 
air quality by adding UV allowed them to reduce their fresh air make-up to ASHRAE requirements. 
The reduced air volume reduced the amount of natural gas used to heat fresh make-up air and 
electricity to cool it in the summer. Scott Warren, the Maquoketa Area Y’s Executive Director, 
“applied for custom incentive grant money based on calculation of reducing [the pool’s] make-up air 
by 19%.”36   

Recommendation is to install a UV system (and to consider installing VFDs if not already present). 

In spite of generally positive feedback about the salt pools, this SAP recommends moving forward with 
further evaluation of a UV system. Key reasons: i) even the Alaska YMCA’s salt system used UV as a 
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component, ii) UV pools use even less chemicals than salt pools thereby reducing cost and environmental 
impact, iii) UV light kills waterborne pathogens responsible for most RWI’s but salt and chlorine do not, 
and d) energy use can be reduced due to better water and air quality. Adding UV to help with air quality 
was also the November 2019’s “Feature Article” in the Recreation Management newsletter, so air quality 
is becoming a more prevalent concern.37 A UV system installation should also include installation of 
VFDs for pumps in the filter room and the HVAC if integrated with the pool room equipment and 
installation of chemical controllers to monitor water quality if not already present.38  (See Appendix 5 for 
additional information about energy savings with this sort of configuration.)  

Recommended Vendor(s)   

A) Neptune-Benson®, an Evoqua brand, part of Evoqua Water Technologies, LLC. (Wisconsin)    

Neptune-Benson is a leading manufacturer of recreational water quality products. They were the provider 
for the YMCA of Greenwich project and for the Maquoketa Area Family YMCA project. (Note: The 
Woodruff pool is 218K gallons and the YMCA of Greenwich pool is an estimated 500K gallons.  No size 
was found for the Maquoketa Y’s pool.) Although not all are UV, Neptune-Benson has 20,000 
installations in 50 states and 45 countries. They are focused on water quality, reducing energy costs, 
saving space and providing sustainable water treatment options. Installation and service of their products 
is done through a regional dealer network of factory certified installers. The ETS-UV™ (an Evoqua 
brand) disinfection generators are part of their product line. ETS-UV generators have WiFi/Ethernet 
connections that allow them to be easily integrated into a building’s PMS. 

Neptune-Benson launched a lease-to-buy option in 2017 to make it easier for organizations to make major 
equipment purchases. The lease is through First American Vendor Finance, a division of the Royal Bank 
of Canada.  

Vendor Contact information:  

1) Neptune-Benson, an Evoqua brand 
Contact: Michael Mancini, Sales Director (Rhode Island) 
Office: (401) 821-2200 x1139     Mobile: (401) 297-7066 
E-mail: michael.mancini@evoqua.com 
Headquarters Address:  238 Commercial Drive, PO Box 392, Beaver Dam, WI 53916 
Websites: www.Neptunebenson.com   www.ets-uv.com   www.evoqua.com/en/brands/Neptune-Benson 

2) Regional Neptune-Benson Dealer for Connecticut and factory certified installer of ETS-UV systems 
Construction Services of New England, Inc. 
Contact:  Joe Worthen, President  
Phone:   860-651-0500 
Mobile: 860-655-5391 
Email:  csnejw@comcast.net 
Address:  P.O. BOX 366, West Simsbury, CT 06092 
Website: http://csneonline.com 
 
B) Savol Pools (Connecticut) 

Savol Pools (SP) has been in East Hartford, Connecticut for 80 years. They are a full service, 
year-round, swimming pool servicing and supply company. All work is done by SP staff.  They 
are also one of Woodruff’s current pool vendors making them a known entity. Their website 
highlights that they offer leases on a variety of pool equipment including UV systems and VFDs.  

mailto:michael.mancini@evoqua.com
http://www.neptunebenson.com/
http://www.ets-uv.com/
http://www.evoqua.com/en/brands/Neptune-Benson
mailto:csnejw@comcast.net
http://csneonline.com/
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Savol Pools did not respond to the consultant’s email request for information about costs and 
functionality, so all information in this SAP is from their website. Since the Y is an existing 
customer, it is likely they would be responsive to requests directly from the Y staff for 
information about their offerings for UV pool equipment. 

Vendor Contact information:  
Contact:  Lynn Spaulding 
Office: (860) 282-0878 or (800) 867-0098 
E-mail: lspaulding@savolpools.com 
Address: 91 Prestige Park Circle, East Hartford, Connecticut 06108 
Website: www.Savolpools.com 
 
Next Steps 

1. Decide whether to further evaluate UV (or salt or both) and decide possible timing. 
2. Contact Neptune-Benson and Savol Pools to schedule discussions or on-site visits. (Michael 

and Joe from Neptune-Benson / CSNE indicated they were interested in coordinating an 
onsite visit to evaluate the Woodruff pool for UV equipment options.)  

3. Determine financing options including each vendor’s lease agreements. 
4. Decide to move forward, postpone or abandon. 

Recommendation G – Install a Solar Photovoltaic System 

Description of Need  

Architects and others in the building design and management arena suggest getting all of a building’s 
energy needs to be electric-based, then finding ways to reduce energy use and then generating renewable 
energy on-site or near-site to offset remaining energy needs and some energy costs. Solar Photovoltaic 
(PV) is generally the easiest renewable energy (vs wind or geo-thermal) to generate on-site in residential 
areas like where Woodruff is located. Solar PV panels can be installed on building roofs or on the ground 
in parking lots or open areas on a building’s property.    

At the Woodruff site, solar PV could be added to the roof as there are no obstructions blocking the sun, 
but the area would be relatively small. A ground system could be installed on the property but would 
potentially require cutting trees to ensure enough space for safety reason making it both environmentally 
unfriendly and costly. The third option would be a carport solar PV installation in the parking lot.  

Paying for a solar PV installation could be quite expensive, so Woodruff could pursue a solar Power 
Purchase Agreement (PPA). A solar PPA is a financial agreement involving a developer that coordinates 
the design, permitting, financing and installation of a solar PV system on a host customer’s property for 
little or no cost to the host. This developer sells the power generated by the solar PV system to the host 
customer at a fixed rate that is generally lower than local utility rates. The lower electricity price helps 
offset the host’s electricity purchases from the local grid while the developer receives the income from the 
sales of electricity as well as any tax credits and other incentives generated by the system. PPA contract 
terms are typically 10 to 25 years. The developer is responsible for the PV system’s operation and 
maintenance for the life of the agreement. At the end of the contact, the host may extend the PPA, buy the 
solar PV system from the developer or have the developer remove it.39  (Figure 2 shows the relationship 
between the three parties.) 

mailto:lspaulding@savolpools.com
http://www.savolpools.com/
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The key advantages of  PPA for the Y 
include little or no upfront cost, having 
a fixed electric cost each month that 
can help with budget planning and one 
that cost could be lower than 
prevailing utility company rates as the 
developer would qualify for any tax 
benefits that would otherwise be lost 
due to the Y’s non-profit status.  

A small side benefit of solar energy 
would be a dashboard provided by 
each vendor that would be displayed 
somewhere in the Woodruff building 
and could be used for educational 
purposes with the afterschool or 
summer camp programs. 

As an aside, the Westport YMCA is 
currently evaluating solar options if 
the Woodruff leadership wanted to 
contact them to learn about their 
experience with any technology, 
financing or vendors. 

Recommended Vendor(s) 

A) RGS Energy  

RGS Energy (RGS) has been in the 
solar industry for 41 years. They 
installed the first solar systems in 
Connecticut, Vermont and other 

locations in New England. They deliver turnkey solar solutions followed by lifetime service availability.  
They have worked with a variety of locations and installation types.    

Below are a few examples of RGS installations. The first three are installations in Connecticut and the 

Figure 2 - Power purchase agreement relationships 

Source: Solar Energy Industries Association (SEIA) 
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fourth is a carport installation like the one proposed in this SAP for the Y.  

    

  

Tom Champlin, RGS’s Director of Commercial Business Development, modelled the rooftop and carport 
installation options for the Woodruff building using HeloiScope software. The full reports for both 
installation options are in Appendix 6 along with a Production Report Summary explanation document 
from the HelioScope Knowledge Base. 

The rooftop solar installation would generate an estimated annual production of 46.28 MWh of electricity 
and would likely be too small for a PPA partner according to Mr. Champlin. 

Yale University | New Haven, CT | 106 kW 

Source: RGS Energy – Commercial Solar Book 

R.C. Bigelow, Inc. | Fairfield, CT | 194 kW 

Source: RGS Energy – Commercial Solar Book 

Source: RGS Energy – Commercial Solar Book 

Timex Group USA, Inc. | Middlebury, CT | 244 kW 

Source: RGS Energy – Commercial Solar Book 

West Sonoma County Union High School District - 
Analy High School, Sebastopol, CA | 1 of 3 sites, 
834 kW 
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The carport installation would generate an estimate annual production of 444.4MWh. This would be of 
interest to RGS’s various PPA partners according to Mr. Champlin. In addition to PPA partners, RGS has 
a partnership with ChargePoint, a maker of electric vehicle (EV) charging stations. Such a station or 
stations could be added in the Woodruff parking lot at the time of installation of the carport solar PV or 
after the fact. This arrangement would be subject to review by ChargePoint but coordinated by RGS. 

This vendor is recommended if the Y is pursuing only solar PV at this point. The carport option or even 
the carport plus rooftop together should be what the Y pursues. 

Vendor Contact 
Name:  Thomas (Tom) Champlin, Director of Commercial Business Development   
Phone: 866-567-6527   
Mobile: 802-793-3853  
Email: thomas.champlin@rgsenergy.com 
 

B) AEGIS Solar Energy   http://www.aegis-solar.com/about/ 

Aegis Solar Energy is a full-service solar energy contractor that has been in business for 20 years. Their 
electricians and installers are in-house staffers. They were selected as a recommended vendor option for 
this SAP because they install solar PV and solar hot water and both were originally planned to be part of 
the near-term recommendations. However, when the consultant spoke with Leslie Higgins, Aegis Solar 
Analyst, about installing both solar PV and solar hot water at Woodruff, he discouraged installing solar 
hot water at this time. He said the cost of natural gas is so cheap, that solar hot water systems are not 
generally financially attractive. Therefore, the solar hot water recommendation has been moved to 
Recommendations – Future Initiatives section. Should there be a market disruption in natural gas, for 
example, due to regulations like a carbon tax that makes natural gas less cheap, then the Y should re-
evaluate the option. As a case study of actual use, the Kohler Environmental Center at Choate Rosemary 
Hall School (also called Choate School) in Wallingford, Connecticut is seeking Passive House 
certification and has solar hot water for the 14 to 20 resident students and staff. So, the option is possible, 
but for the Woodruff facility, the retrofit cost is likely to be more appropriate in the future.  

Mr. Higgins was more interested in a roof top solar PV installation than carport structures as he said the 
ground structures introduced an additional layer of complexity and cost due to the need to dig trenches for 
power lines.  He said some PPA developers would not be interested in the car-port options due to the cost.  

He was interested in providing more concrete estimates of the potential costs and benefits if the Y 
provided its utility usage information. Aegis is part of the Green Bank C-PACE contractor list. 

This vendor is recommended if the Y decides to pursue solar PV and hot water either at the same time or 
if the Y expects to pursue solar PV in the near-term and solar hot water in the mid-term of perhaps three 
years.   

Some example Aegis Solar Energy installations are below although locations are not provided. 

http://www.aegis-solar.com/about/


31 
 

    
Source:  Aegis Solar Energy – More Commercial Solutions   

Vendor Contact  
Name: Leslie Higgins, Solar Analyst 
Address:  81 School Ground Road, Branford, CT 06405 
Phone: (203) 208-1856  X307 
Website:  www.aegis-solar.com 

Next Steps: 

1. Contact RGS Electric, Aegis Solar Energy or both for more information and to schedule an on-
site visit.  

2. Provide each vendor with electric consumption and utility rate class and they can model the offset 
and potential savings. This would help determine if either a solar PV rooftop or carport project or 
both are worth pursuing.    

3. Aegis can also provide information about solar hot water costs and benefits if water volumes and 
utility bill amounts are provided to them.  

 

Secondary Recommendations – Worth considering but Not Critical for Starting 
toward NZE 

Recommendation H – Install a Recirculation Valve and Timer 

Description of need 

When members or staff wait for hot water to reach lavatory sinks or showers before using them, there is 
water wasted. Additionally, the energy used to heat the water is wasted if the water sits and cools in the 
pipe before the next time the faucet is turned on. Depending on the distance of the water heater to the 
sinks or showers, the water and heating energy wasted could be substantial. Member and staff frustration 
at waiting and wasted water almost assuredly exists as well. 

http://www.aegis-solar.com/
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Recommended solution 

Wasted water and heating energy could be reduced by installing a recirculation valve on a timer or 
connection to the building’s PMS. The recirculating pump keeps hot water moving through the pipes so it 
is available at each faucet immediately. The initial cost can be kept low if existing pipes are used for the 
return water, or a return path pipe for unused hot water could be added for even more efficiency gains. 
(For example, it could be added during a major plumbing renovation like running plumbing for summer 
camp). A retrofit design would likely need a double tee bypass valve fitting (also called a comfort valve) 
at each fixture that would need hot water. This keeps really hot water from entering the cold-water pipes 
and causing the opposite problem to the original one – namely, members and staff waiting for cold water. 

There are a variety of configurations. In the simplest configuration, pumps run constantly, but this 
configuration could negate any energy savings for Woodruff as there are overnight hours when the 
facility is closed and recirculation is not needed. Some configurations have timers that can be set for 
certain times of day such as 15 minutes before Woodruff opening times. Others have “adaptive 
technology that learns [the users] water consumption habits.”40 Still other configurations can integrate 
into the Y’s PMS.41 

  

Source:  RL Deppmann (www.deppmann.com) example recirculation system 

Installing this sort of system to save water and energy and to reduce member and staff aggravation levels 
could be consider now or as part of a future renovation. 

Equipment Vendors: 

 Grundfos – Comfort Series Hot Water Systems – has timer and adaptive technology options – 
https://us.grundfos.com/products/find-product/comfort-pumps-up-10.html 

 Bell & Gossett – Temp Setter Balance Valve – has a PMS controlled high temperature model – 
http://bellgossett.com/ 

http://www.deppmann.com/
https://us.grundfos.com/products/find-product/comfort-pumps-up-10.html
http://bellgossett.com/
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 Griswold Controls – focuses on automatic balancing / flow limiting valves – 
https://griswoldcontrols.com/ 

Recommendation I – Launch a Cupanion ® “Fill it Forward” ™ Program 

Description of need 

According to a 2017 Forbes’ article, humans were buying a million plastic bottles every minute mostly 
made of polyethylene terephthalate (PET). Of those, only 9% were being recycled, while the other 91% 
were going into the trash stream or into nature as litter. The article estimates that in 2020, over five 
hundred billion plastic bottles will be sold42 but recycling rates have not improved and many articles now 
highlight the growing health concerns of chemicals that potentially leach from some plastics like PET. 

On the other end of the water spectrum, there are equally shocking statistics about areas of the world 
where accessing clean water is a daily challenge. Globally, 1 in 9 people (844 million people) lack access 
to safe water. These are places where almost 1 million people are killed annually by water and sanitation-
related disease and where girls and women spend (actually, waste) 200 million hours collecting water 
every day,43 that is the same as 8.3 million days or 22,800 years wasted collecting water daily.44 

Recommended solution 

The Y could help on both fronts by encouraging members and staff to use reusable water bottles and by 
funding clean water for people who need it. One company that is doing this is Cupanion®. They are a 
Certified B Corporation meaning they are “redefining success in business [by] using the power of 
business to alleviate poverty, address climate changes, and build strong local communities and great 
places to work.”45  Profit is not their sole nor even their primary motivation as long as they cover costs. 

Cupanion offers a unique program called Fill it Forward™. Participants fill 
a reusable bottle either their own or one purchased from Cupanion. They 
scan the Fill it Forward bar code using the Fill it Forward app loaded to their 
mobile device. Cupanion donates a cup of water to a partner program that 

specializes in supporting 
entire communities with water 
infrastructure. 

The app shows the user the 
progress on the current clean 
water project being completed, 
their personal contribution toward that progress and 
information about the project and partner running it.   

Fill it Forward ™ bar code tag 

Fill it Forward app components 

https://griswoldcontrols.com/
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The app also can 
show the user 
their personal 
footprint in terms 
of number of 
reuses, waste 
diverted, 
emissions 
avoided and 
ocean pollution 
prevented. It also 
helps the user 
track their water 
intake to stay 
hydrated. 

The Y could give 
out water bottles as part of a fitness or health challenge. Or they could simply 
give out the bar code tags and encourage people to bring their own bottles from 
home and reuse them. A total tracking board could be displayed in the reception 
area to keep people’s interest as Cupanion can provide some total statistics for the 
Y on a periodic basis. The Y could also track the waste stream comparing a 
couple of months before the program to the months after the program to see if there is a noticeable 
difference and if there is any cost reduction from less waste although likely to be negligible if trash cost is 
based on weight. 

Some challenges to consider before pursuing could 
include: (i) members who do not have a mobile 
device could not participate, (ii) the beverage 
vending machine sales could be impact which 
would be a problem if there is a volume-based 
contract associated with that machine, (iii) there 
could an uptick in water usage but relative to the 
amounts used for the pool and showers, that is 
likely to be insignificant.  

The positives, however, should be publicized and 
could include highlighting the waste reduction and 

reinforcing how the program supports the Y’s healthy living objective locally and around the globe as a 
socially responsibility initiative. 

This program would also be an awareness-building opportunity for the members and staff to begin to 
notice their own behaviors and how to make them more sustainable.   

Vendor contact: 

Website:  http://cupanion.com/contact/ 
Phone:  888.824.7375 

Fill it Forward app personal 
hydration statistics 

Fill it Forward app personal footprint statistics 

Example cups and bottles from Cupanion 

http://cupanion.com/contact/
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Recommendation J – Install a Pool Cover to Retain Heat and Reduce Water Evaporation 

Description of need 

The U.S. Department of Energy – Office of Energy Efficiency & Renewable Energy describes 
the energy loss from swimming pools as follows: “Swimming pools lose energy in a variety of ways, 
but evaporation is by far the largest source of energy loss. Evaporating water requires tremendous 
amounts of energy. It only takes 1 Btu (British thermal unit) to raise 1 pound of water 1 degree, but each 
pound of 80ºF water that evaporates takes a whopping 1,048 Btu of heat out of the pool.”46 While indoor 
pools are not subjected to the natural environment like outdoor pools, they can still lose a great deal of 
energy from evaporation. Additionally, if evaporation can be reduced, then humidity control through 
room ventilation can be reduced and the associated need to heat or cool the ventilation air would be 
reduced thereby lowering energy use.47 Reduced evaporation means reduced make-up water is needed 
sometimes being reduced by 30-50%.48 

Recommended solution 

The Y could install a pool cover to help retain heat, conserve water and reduce evaporation and associated 
extra ventilation needs. There are various types of materials including vinyl and polypropylene in mesh 
and sold materials. These covers are effective reducing evaporation and retaining heat, but require 
relatively large amounts of storage space when pulled off the pool as well as the daily process of 
removing and replacing at the start and end of pool use, respectively. Given the Woodruff pool’s size and 
“L shape” another option, called liquid pool covers, might be better.  

Liquid pool covers are an isopropyl alcohol product that forms a thin coating on top of the pool water 
because it does not mix with the water.49 The Ann Arbor Public Schools use the brand Heatsavr™ in their 
high school and most elementary schools “to help the pools conserve water, maintain temperatures and 
reduce energy costs.”50 Heatsavr is part of the product line called Liquid Pool Covers™ manufactured by 
Flexible Solutions International® that claims to be the original creator of liquid solar pool covers. 
Heatsavr is biodegradable.51 They recommend using “1 ounce per day for every 400 square feet of pool 
surface area, or 15,000 gallons.”52 The manufacturer sells an Automatic Metering System with a timer to 
ensure appropriate coverage and reduce manual intervention.53 

A competitor is Natural Chemistry’s® Coverfree™ that is called PRO SERIES® Liquid Cover™. It uses 
4 ounces to treat every 20,000 gallons or 667 square feet of water. This product notes that skimmer 
systems are preferred and “for gutter system pools or pools with high splash out or drag out [to] dose 2 
times per week.”54 Natural Chemistry also sells an automatic pump and Coverfree is listed as “Eco-
Friendly” by at least one online seller.55 

Both products seem to be readily available via online channels which means they are likely available 
through the Y’s current pool supply partners like Savol.   

Vendor Websites: 

Heatsavr™ - http://www.liquidpoolcovers.com/ or https://www.flexiblesolutions.com/  

Coverfree™ - https://naturalchemistry.com/commercial-products/pro-series-liquid-cover or 
https://naturalchemistry.com/ 

 

https://www.flexiblesolutions.com/
https://naturalchemistry.com/commercial-products/pro-series-liquid-cover
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Recommendation K – Tour Local NZE Buildings 

Description of need 

To best understand what NZE really looks and feels like in a building, it would be useful to see and 
experience it.  

Recommended solution 

There are two NZE buildings within approximately 60 miles of Milford, the Blake Group building and the 
Choate Rosemary Hall School’s Kohler Environmental Center. Taking a tour of either or both could 
prove informative and even encouraging as to the possibilities for the Y. 

The Blake Group is a full-service manufacturers’ representative and distributor of water and thermal 
energy solutions. Their 17,000 square foot pre-engineered metal, sales and distribution branch is the only 
New Buildings Institute (NBI) NZE Certified building in Connecticut. Karen Karg, Director of Marketing 
and Communications, can coordinate a tour of the facility for anyone from the CCC YMCA. The facility 
houses sales offices, a corporate training center, a shop and fabrication center, customer service counter 
area and a warehouse.   

Contact:  Karen.Karg@blakeequip.com 
Address:  4 New Park Road | East Windsor, CT 06088 
Phone: (860) 218-1011    Mobile: (860) 890-9309 
Website:  www.blakeequip.com 
 
The consultant emailed a Choate School Facilities Services representative about possibility of scheduling 
a tour of the Kohler building, but the representative did not reply. If there is interest among Woodruff’s 
staff to take a tour, another contact attempt could be made, perhaps to the school’s main number. 
 
Choate Rosemary Hall School main contact information: 
Address: 333 Christian Street, Wallingford, CT 06492 
Phone: (203) 697-2000 
Website of contacts: www.choate.edu/about/directory 
 
Future Initiative Recommendations 
The recommended ZOT (Zero Over Time) path to retrofit a building to NZE is intended to last at least 20 
years. It can take longer and for Woodruff, the path will likely be much longer. Over the years, Woodruff 
will undergo normal repairs and replacement of key building components. Those cycles offer 
opportunities for major steps toward the NZE goal when the replacements or repairs go beyond the 
standard the Y might usually procure and opt for the most efficient version of the repair being done or 
item being purchased. If there is an incremental cost, that amount should be weighed against the ongoing 
cost savings that will be realized over time (and against any possible regulatory or code requirements that 
might be forthcoming as mentioned in the Business Case section above). Additionally, if favorable 
funding can be found, then that payback period might be shortened as well. 

The ZOT general approach is to electrify over time, reduce energy needed especially from improvements 
to the building’s “envelope” (the exterior that keeps heat or cold from penetrating the building) and to 

http://www.blakeequip.com/
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generate any energy used on-site. The following Future Initiative Recommendations focus on reducing 
energy use.  

Recommendation L – Replace Windows 

Based on the energy audit, the windows might need to be replaced in a near term (perhaps 3 to 7 years) or 
in a longer term (more than 7 years, as an example). When they are replaced, this is the opportunity to get 
a very good or even the best window possible. Either grade would move the building toward NZE and 
provide member comfort in the meantime. 
 The industry trend is toward triple pane, also called triple glazed windows.  
 Auto shades are also becoming more prevalent in the building. The Rollease® brand’s Acmeda 

Illuminate shade model is being tested by California Energy Commission (CEC) and results of 
their year-long test should be available in 2020.56 They chose to test this shade because it has a 
70/30 split that moves from the top to affects lighting in the space and from the bottom that serves 
the occupant’s view. The blinds are controlled by the PMS working with daylight sensors that 
optimizes natural light and reduces electrical light. Occupants or facility management can also 
manually control the visual and the thermal space with the lower shade. These are wireless so a 
standard contractor can install. They have an integrated mini-PV for energy, meaning there is no 
energy needed from the building and no battery replacement. These two features should result in 
relatively lower installation, operation and maintenance costs. 

 Light shelves can help block glare and excess sun especially in the summer while allowing 
daylight year-round and solar heat in the winter. Figure 3 shows an internal light shelf. 

 
Figure 3 Light shelf example Source:  DesigningBuildings.co.uk 

  

Recommendation M – Install Solar Hot Water 

If natural gas becomes scarce or more expensive, for example, due to fracking bans or a carbon tax, then 
the Y should re-evaluate solar hot water. In addition to Aegis Solar Energy mentioned in the solar PV 
recommendation, there is New England Solar Hot Water (NESHW). If Woodruff decides to pursue solar 
hot water at a later date, this would be the recommended vendor to compare to Aegis. They started their 
business installing solar hot water systems in 2008, hence their name. They added solar PV installations 
in 2014. Unlike Aegis, NESHW is still a proponent of solar hot water. Comments from their website 
show their rationale. “Federal, state and utility level incentives combine to make commercial…scale solar 
thermal the most attractive renewable technology.”57 Note that those federal and state incentives would 
only be useful if the Y did a solar hot water PPA or possibly a Neighborhood Assistance Act (described in 
the Funding Option Recommendations section. Any utility incentives could be discussed with SCG (Mr. 
Pattavina). NESHW also says “Payback periods of 5 to 7 years are common. Solar thermal is a stable, 
mature, technology, with a life of system of 20 or 25 years…[a]nd solar thermal collectors are so 
efficient, they will not be obsolete in a few years as the technology progresses [as opposed to solar” 



38 
 

PV[which has] plenty of room for generational improvements in the technology ”58 . Since solar thermal 
collectors are 4 to 7 times more efficient than [PV], far less roof area is needed to create an equivalent 
energy saving.”59  This might be of interest to the Y due to the numerous roof top HVAC units that made 
the solar PV estimation from RGS Energy very limited.  “[T]he most efficient application is pre heating 
domestic hot water. This application is a year-round load, so the investment is producing hot water in all 
seasons. Commercial properties with high hot water loads are the best candidates; hotels, health clubs … 
and any multifamily building are all excellent candidates.”60  

As noted in the Recommendation L - Tour Local NZE Buildings, the Choate School’s Kohler 
Environmental Center has solar hot water which means that it is a viable option in the local area.  

At the other end of the spectrum, however, solar hot water projects are not always successful.  According 
to Darryl Head, Senior Vice President and Chief Operating Officer of the YMCA of Northwest North 
Carolina, they installed solar hot water on all their locations, but the units “never provided the amount of 
energy we needed [and t]he energy sold to [them] us was more expensive than the cost of natural gas.”61 
Additionally, some tubes broke during freezing weather and the third party they had hired to install, own 
and maintain everything (presumably a PPA arrangement), would not repair them due to the cost. “One of 
the biggest installs (William G White branch) never produced any energy.”62 As with all contracting 
work, the Y’s should conduct its usual due diligence on all vendors. It should keep in mind the cost of 
natural gas including likely production decreases or price increases over time when considering this 
option.  

Vendor contact information: 

A) New England Solar Hot Water, Inc. 
Address: 54 Corporate Park Drive, Suite 510, Pembroke, Massachusetts 02359 
Phone: 781.536.8633 
Website: http://neshw.com/ 

B) Aegis Solar Energy (contact information in Solar PV recommendation) 

Recommendation N– Install Waste Heat Recovery Equipment 

If there is ever a major repair or renovation planned for plumbing or any air-based systems, the Y should 
look for ways to heat the pool water using waste heat from those air-based systems or heat recovery from 
shower waste water. The reverse could also be used where the pool is used as a heat sink to warm new 
water prior to use elsewhere in the Y. One vendor option for using waste water is Maximizer ® Energy 
Reduction & High Efficiency Water Heating Systems. They manufacturer a waste water heat recovery 
system that can heat clean water to within 5°F of the waste water temperature. The construction is 
stainless steel and uses continuous tube bend technology and a pressure controlled back flush system 
feature both for self-cleaning.63 The system could integrate with the building’s PMS as it has a 
programmable logic controller (PLC), a Human Machine Interface (HMI) screen, remote access 
capability and BTU monitoring system.64 Figure 4 shows a diagram and a picture of an installation from 
Maximizers’s website. They have a video showing how the system operates at 
https://youtu.be/G7WbPemvU50. They provide a lease option to help with financing the system.  

The consultant spoke with Richard Neville-Dove, President of Maximizer, about the Maximizer system as 
an option for the Y. Mr. Neville-Dove said they generally install at industrial locations, but that he could 
give a better assessment of the viability of a system with some basic questions about flow raters, cost of 
gas and some others. He said the lowest flow rate would 40-50 gallons per minute in order for the 
Maximizer to be cost effective. The consultant did not have that information, so the Y would need to 
contact Mr. Neville-Dove if they believe it would be worthwhile to pursue and have that minimum flow 

http://neshw.com/
https://youtu.be/G7WbPemvU50
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volume between the showers and pool. If one could be installed in combination with a solar thermal hot 
water system, the energy savings should be significant.  

Vendor contact information  
Name: Richard Neville-Dove, President, Maximizer Systems 
Address: 313 Main Avenue NE, Hickory NC 28601 
Phone: (828) 322-4044 
Website: rrc@MaxiMizerSystems.com 

Caveat:  Both the solar hot water and waste heat recovery recommendations have the same caveat as 
made with the solar PV option. The Y should confirm any demand charges that are associated with 
natural gas use in order to determine the associated cost savings. 

Figure 4 Maximizer Waster Water Heat Recovery 

 

Recommendation O – Install PoE LED Lighting Systems 

Commercial lighting systems have evolved from halogen, incandescent and compact florescent to LED-
based solid-state lighting (SSL). LEDs offer benefits versus those other lighting types such as longer life, 

mailto:rrc@MaxiMizerSystems.com
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higher energy efficiency and smaller size. They save money compared to other lighting both in cost to 
operate and in reduced labor costs to replace, with the latter also reason also meaning lower safety risks 
with fewer replacements needed.65  Additionally, LEDs are low-voltage DC devices while most wiring 
and outlets are AC. LEDs, therefore, require an AC-to-DC adapter to convert AC mains power to lower 
DC voltage which reduces the system efficiency. If DC power can be used, savings can be $2,000 per 
year. If powered by DC from solar PV, savings could be $5,000 annually.66 

DC power can come from Power over Ethernet (PoE) technology. This technology is governed by IEEE 
802.367 standard that “specifies that power and communication data be delivered across a single standard 
network cable (i.e., Cat5) directly to the connected devices.”68 In this configuration, each LED lighting 
fixture has its own IP address. Adding a sensor to the LED fixture makes it a “smart LED hub” 
that can collect information on 
ambient lighting, temperature, 
humidity, and anonymous room-
occupancy data which it then 
communicates back to a controller.”69  
Sensors can detect occupants and 
turn on/off as people enter and exit a 
room. They can detect daylighting and 
adjust electric lighting to maintain a 
constant amount of light. The lighting 
system is integrated into the IT 
network.70 This integrates with the 
building’s PMS or other network-connected devices to allow the building owner to monitor and 
control all the nodes in the network – lighting, heating, cooling – to adjust any of those real 

time.71  

This configuration also 
“futureproofs” the PoE LED 
network since new sensors can be 
added with lower cost because an 
electrician is not needed to install 
network cable, only the fixtures. 
The lower DC voltage makes for a 
safer installation than 110 or 220 
VAC.  Lastly, since Wi-Fi® 
networks often have a power back 
up, even if the power goes out to the 
regular lights, the PoE light can 
continue to shine which actually 

happened in Super Bowl © XLVII.72  

PoE has challenges around network cable length, but since this is recommended as a future improvement, 
the technology improve by the time this is actually considered by the Y.  

No specific vendor recommended. 

Source: LEDs Magazine 

Source: LEDs Magazine 
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Recommendation P – Begin to Install Commercial Ductless HVAC Systems 

Large HVAC manufacturers like Mitsubishi Electric Trane HVAC US ® and Nortek Global HVAC ® 
(that owns brands like NuTone®, Intertherm®, Frigidaire® and Maytag®) both are seeing increasing 
interest in ductless and hybrid (combined with solar PV) HVAC systems for commercial buildings from 
architects, contractors, end users and others in the building industry.73 It is popular in older building 
retrofits because of its (i) modular nature, (ii) smaller space requirements (like avoiding drop ceilings), 
(iii) need for fewer building penetrations and (iv) ability to allow customized heating and cooling 
solutions including small scales as low as 5,000 Btuh (British Thermal Units per hour).74 These systems 
can integrate with a building’s PMS, allowing them to target hot and cold spots frequently found in 
commercial buildings. Note that hot and cold spots were a problem specifically mentioned by members of 
the Woodruff leadership team for their building, so this might be of particular interest to them. 

Other advances are happening in the ductless HVAC arena. Seasonal Energy Efficiency Ratios (SEER), a 
measure of cooling output from air conditioners, have started to reach 26 versus the usual 13 to 21 SEER 
for newer units or 8 to 9 for older units.75  Variable Refrigerant Volume (VRV) ductless solutions are 
expected to grow here in the US and provide additional opportunities for integrated solutions with more 
simple installation and maintenance.76 Lastly, as the globe continues to electrify commercial applications, 
major HVAC manufacturers are seeing market growth and higher adoption of electric-powered Variable 
Refrigerant Flow (VRF) and “systems that share heat energies from the VRF system to efficiently heat 
water.”77  

As a competitive technology to ductless, Nortek is starting to “[incorporate] inverter technology in unitary 
equipment.”78 Invertors “convert electrical current from AC to DC and are highly versatile when 
controlled by programmed logic.”79 This gives building owners even more options to meet their unique 
needs. 

The HVAC industry is changing quickly as manufacturers vie for the lead in energy efficiency and in 
integration and customization capabilities.  The Y should continue to watch the HVAC market and as 
maintenance or replacement needs arise for the Woodruff building, consider adding a modular ductless 
system or other new technologies to help improve the overall efficiency of the HVAC systems and 
occupant comfort simultaneously.  

Funding Option Recommendations 
In addition to regular bank lending, standard operating budget expenditures and the PPA funding 
described in the solar PV recommendation, there are several other funding options for energy efficiency 
or other “green” building initiatives that the Y should consider. 

Commercial Property Assessed Clean Energy administered by the Connecticut Green Bank 

Commercial Property Assessed Clean Energy (C-PACE) is a financing solution administered in 
Connecticut by the Connecticut Green Bank. It allows building owners to install energy efficiency 
upgrades and repay the loans over time through a voluntary benefit assessment lien against the property. 
These loans are ideally repaid using cost savings from lower energy costs. The Green Bank was the first 
of its kind in the United States, and it supports the state’s strategy for achieving clean, reliable and less 
expensive energy sources. It is not a FDIC insured bank, but instead is a quasi-governmental agency 
historically funded primarily by capital from the Electric Distribution Companies (EDCs), namely 
Eversource and United Illuminating (UI).80 It leverages private investing to maximize public funds, so for 
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every dollar of public funding the Green Bank commits, there is an additional six dollars of private 
investment committed as well.81  

The program requires expert and approved contractors to estimate expected energy savings and do the 
actual work to better ensure a positive return on the investment over the projected payback period and 
beyond.  

 
Source:  www.CPACE.com  

Caveat: There is a utility demand charge associated with commercial properties. Woodruff should 
confirm that this charge is accounted for in the savings estimates given by the Green Bank or any 
contractors. As background, the consultant spoke with another YMCA in Connecticut that had an issue 
where this charge was missed by all parties involved – by the YMCA’s accountants, the Green Bank, the 
Green Bank approved contractors and two independent contractors – so expected savings were not fully 
realized. This YMCA still recommended the Green Bank as a good source for funding particularly for 
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solar PV, but noted that Woodruff should be sure to confirm the demand charge is accounted for in 
estimates.82 

Appendix 7 provides a general overview of the Connecticut C-PACE program and how it can help 
nonprofit organizations.  

Program contact information: 
Connecticut Green Bank 
Name: Nicholas Zuba, Senior Manager of the C-PACE Program 
Phone: 860.258.7825 
Email:  Nicholas.Zuba@ctgreenbank.com 
 

Small Business Energy Advantage  

The Small Business Energy Advantage (SBEA) program provides loans to commercial and industrial 
Eversource and UI customers with an average 12-month peak electricity demand between 10kW and 
200kW. Loan amounts can be up to $10,000 per loan, have an interest rate of 0% for up to 48 months and 
are paid via the electric bill. They are available for eligible energy efficiency improvement projects for 
either gas and electric upgrades including lighting, HVAC and refrigeration. 83 Figure 5 shows a “non-
exhaustive” list of eligible energy efficiency measure.84 

Figure 5-SBEA Eligible Energy Saving Measures 

 

mailto:Nicholas.Zuba@ctgreenbank.com
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Connecticut Neighborhood Assistance Act (NAA) Tax Credit Program 

The Connecticut Neighborhood Assistance Act (NAA) Tax Credit program provides funding for tax 
exempt and municipal entities by giving a tax credit to businesses that make cash contributions to those 
entities. Credits can be up to 60% of the contribution for certain education or community development 
programs or projects and up to 100% for some energy conservation projects. Programs and projects must 
be approved by the Connecticut Department of Revenue Services (DRS). A tax credit can be taken by the 
donating business in the income year during which the contribution was made or “carried back to the two 
immediately preceding income years (beginning with the earlier of such years)”85  

The statutory limits on the NAA include:   

• A business is limited to receiving $150,000 in tax credit annually. 

• A non-profit organization is limited to receiving $150,000 in contributions in the aggregate. 

• The minimum contribution on which credit can be granted is $250. 

• The program has a $5 million cap, that, if exceeded, will lead to approved donations being 
prorated. 

• Projects receiving $25,000 or more must provide a post-project review prepared by a certified 
public accounting firm. The review must be submitted to the organization’s approving 
municipality within three months of project completion.86 

Requesting organizations much complete a Form NAA-01 and submit to the local municipality. In 2019, 
Milford had the following timing for submissions:  

1) Early April - Publicity started with a press release from the city (https://www.ci.milford.ct.us/) 
that was highlighted in articles in the Milford Mirror and The Patch. 

2) Mid-May - Interested organizations had to submit applications and accompanying documents to 
the Director (Julie Nash in 2019), Community & Economic Development, 70 West River St, 
Milford, CT 06460.   

3) Early June - The list of agencies was submitted to the Board of Alderman for final approval at the 
June meeting.   

4) July 1 - The city submitted the approved list to the CT DRS before the July 1 deadline. 

Presumably communications, timing, and process will be similar for 2020 and subsequent years. 

Milford’s only recipient for 2019, was the Connecticut Audubon Society. It was approved for $11,545 for 
“Energy Conservation Modifications to Facilites” with a 100% Credit Percentage given to the donating 
business due to the energy conservation focus of the project. Some examples of 2019 funding recipients 
for projects similar to those found in this SAP are [bold font added by consultant]: 

• New Haven Colony Historical Society d/b/a New Haven Museum’s project for Window 
Restoration Project received 100% credit for its business donor for the $150,000 amount 
requested.  Website: www.newhavenmuseum.org/ 

• Broad River Homes’ (Norwalk) project for Window Replacement received 100% credit for its 
business donor for the $100,000 amount requested. Website: 
www.seniorhousingnet.com/seniorliving-detail/broad-river-homes_108-new-canaan-
ave_norwalk_ct_06850-555215 

https://portal.ct.gov/-/media/DRS/Forms/2019/Corporation/NAA-01-Fillable.pdf?la=en
https://www.milfordmirror.com/news/town-government/article/Milford-accepting-applications-for-tax-credit-13894274.php
https://patch.com/connecticut/milford/neighborhood-assistance-act-tax-credit-program
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• Yeshiva of New Haven, Inc. a/k/a Gan School’s project for Building Energy Conservation III 
received 100% credit for its business donor for the $150,000 amount requested.  Website: 
www.privateschoolreview.com/yeshiva-of-new-haven-profile 

• St. Vincent de Paul Place, Norwich Inc.’s project for Energy Efficient Heating, Cooling and 
Ventilation System received 100% credit for its business donor for the $83,150 amount 
requested. Website: www.svdpp.org/ 

• Mill River Collaborative’s (Stamford) project for Rooftop Solar Panel Installation received 
100% credit for its business donor for the $150,000 amount requested. Website: 
millriverpark.org/the-park/ 

• Urban League of Greater Hartford’s project for Solar Energy System and HVAC Upgrade 
Project Phase III received 100% credit for its business donor for the $150,000 amount requested. 
Website: www.ulgh.org 

Additional information can be found at https://portal.ct.gov/DRS/Credit-Programs/Neighborhood-
Assistance/Neighborhood-Assistance-Act-Tax-Credit-Program. 

A full listing of 2019 approved projects is in the 2019 Connecticut Neighborhood Assistance Act 
Approved Programs publication found at  https://portal.ct.gov/-/media/DRS/NAA/NAA-2019-Approved-
Program-Proposals.pdf?la=en 

Sustainability Capital Reserve 

A capital reserve is a fund set aside to use for specific projects that need a long-term capital investment or 
that may require a future expense. A “sustainability capital reserve” is one in which operating cost 
savings from sustainability projects like energy efficiency projects in years 1 through 10, as an example, 
are set aside or reserved to fund future sustainability projects in years 10 through 20 of the path toward 
NZE. Ideally, the more projects implemented, the larger the fund grows. For the Y, this fund might 
eventually be converted to some sort of scholarship or endowment to support member programs. There 
should be clear leadership or board approved guidelines for any such reserve fund both how it is collected 
and how it is distributed. If NZE or something very close is reached, savings could be substantial over 
time and this approach could provide the money for “one more child to go to camp” that the Y’s 
leadership is always seeking.  

Funding Recommendation  Conclusion  

These funding options along with the PPA described in “Recommendation G – Install a Solar 
Photovoltaic System” above are available for energy efficiency improvement projects like those 
recommended in this SAP. They provide funding beyond standard lending institutions and operating 
budgets and could be used by the Y over the course of several decades for current and future projects.  

FOSTERING SUSTAINABLE BEHAVIOR 
Many of the recommendations in this SAP are equipment or systems changes or upgrades which may 
seem to be foolproof steps on the path to a sustainable, NZE building. However, the best equipment and 
most efficient system can be quickly undermined if occupants are not bought into the idea of their role in 
making the building sustainable or NZE.  
 
General Electric’s (GE’s) Change Acceleration Process (CAP) training starts with the results of the 
research when then CEO, Jack Welch, wanted to create a formal change methodology to help employees 

https://portal.ct.gov/-/media/DRS/NAA/NAA-2019-Approved-Program-Proposals.pdf?la=en
https://portal.ct.gov/-/media/DRS/NAA/NAA-2019-Approved-Program-Proposals.pdf?la=en


46 
 

cope with the ongoing pace of change within the business. Their research found that, not surprisingly, 
100% of changes deemed “successful” had a 
good “technical solution,” meaning the 
project team picked the appropriate software 
or process improvement. The research also 
found, however, that 98% of changes 
deemed “unsuccessful” also had a good 
“technical solution.” The differentiating 
factor was the acceptance of that change by 
the stakeholders defined as those who could 
impact or were impacted by the change. 
GE developed a formula to make this 
connection easy to remember: Q * A = E. 
That is the Quality of the decision or 
solution multiplied by the acceptance of that 
decision equals the overall effectiveness or 

success of that change initiative.87  
Using that formula as a backdrop, the Y can evaluate 
behavior changes that will be needed from Y leadership, 
staff, members and other stakeholders to make a move 
toward more sustainable operations and ultimately to 
NZE a truly viable option.  Those behaviors may change 
overtime from journey kick-off through each major 
improvement and ultimately to NZE or whatever final 
target the Y has set. 

There are many change management methodologies and 
many have similar characteristics or steps. This SAP recommends the following five-step approach 
because it is straightforward but flexible since the steps are broad enough to allow mixing of sub-steps 
from other methodologies. This SAP draws primarily from John P. Kotter’s Leading Change book88 and 
GE’s CAP methodology to create a version that can work for the Y. 

1. Create a Vision of Sustainability 
2. Define Leadership’s Role and Recommended Actions 
3. Communicate   
4. Provide Educational Programs 
5. Build and Change Organizational Systems and Structures 

In spite of the numbering sequence, each step is not a standalone or one-time activity. Instead steps 
should be considered to be iterative since the Woodruff path toward NZE will last many years and 
different factors may push or delay its progress and warrant a review of the associated change 
management step or steps.  

1. Create a Vision of Sustainability 
This step involves creating and sharing a vision of what a sustainable Woodruff building and Y 
operation looks like when it has reached the ultimate target of NZE. Ideally this vision will tie to or 
build on the existing mission of the Y.  

Source: GE's Change Acceleration Process  

 

Source:  GE’s Change Acceleration Process 
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It should contain a sense of urgency both from possible threats and opportunities of making this 
change. It should outline key milestones (GE) and strategies for achieving the vision (Kotter). It 
should be simple and easy to understand. It is not a slogan or motto to put on the side of a coffee cup 
(GE), but it should be communicated through many channels and repeated frequently over time until 
the end target is reached (Kotter). 
 

2. Define Leadership’s Role and Recommended Actions 
This step outlines roles and actions for leaders both formal and informal that will build buy-in and 
engage others in the change effort (GE and Kotter). Leaders set the tone and hold others accountable. 
Since the Woodruff senior leadership should be involved in this exercise, they should define roles and 
actions for themselves, but they should also identify actions for informal leaders. They should 
identify influential staff members who may not be managers, but who have the ability to influence 
those with whom they interact. Similarly, the Y should identify board members and YMCA regular 
members who can help move the effort forward because of their standing in the community or their 
influencing skills. These additional leaders should also have roles and actions outlined but their buy-
in must first be confirmed or built. 

The leadership behavior most needed is that, with time and practice, every decision about Woodruff 
from programming to member engagement to building operations should be considered through the 
lens of sustainability and moving toward the ultimate goal of NZE. For example, every renovation 
should ensure the highest efficiency possible even though still considering cost and payback periods.  
Member programming and engagement should be encouraging sustainable behaviors like using 
electric buses instead of diesel for field trips, encouraging reusable containers and reminding people 
to turn off equipment when not in use.  

Leveraging peer pressure in circumstances like this is a powerful motivator, so enlisting a few key 
informal leaders from among staff and members could help any specific efforts to make the building 
and operations more sustainable.  

3. Communicate   
This step covers all communications from first launch of the vision to the final celebratory 
announcement with the target is reached and then beyond to reinforce desired behaviors. A thorough 
communication plan should be created before the initiative is started. It should be updated both on a 
regular basis, like semi-annually, and when each new project is started or completed.  
 
A communication plan might look like the following: 

Audience (e.g., 
branch 
management, 
Board of 
Directors, 
general 
membership) 

Message (i.e., 
what is the key 
point(s) of the 
communication) 

Purpose (e.g., 
information 
only or a call 
to action) 

Channel 
(e.g., 1:1 
meeting, 
team 
meeting, 
email, 
newsletter) 

Owner (this 
should be as 
specific as 
possible with 
individual 
names being 
best) 

Timing (e.g., 
one time on 
a certain 
date, 
repeating on 
a cycle) 

      
      
      
      

 
A critical considering for communicating is the more complex the message, the more personal the 
communication channel needs to be. 
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As a beginning communication, there could be a “Sustainability Corner” or “ZNE blurb” in all 
Woodruff newsletters and mass communications to members once the initiative kicks off to 
continually reinforce the project, its intent and what people can do to help. Constant feedback and 
updates especially in the early years of the program are key to building momentum for the initiative 
both for buy-in and to confirm this is really a commitment made by the Y (GE and Kotter). These 
articles should often highlight positive “gains” for staff and members to override people’s normal 
habit of feeling that change means losing something (GE and Kotter). They can contain a “personal 
action” for readers to add to their sustainable behavior list. Regardless of the elements of the 
communication, the key criteria is that it be regular and consistent. 

4. Provide Educational Programs 
Just as with the Communications, educational programming can start before the initiative kicks off 
and continue even when the NZE target is reached. People need frequent reminders of what is needed 
to attain and then maintain NZE. Fifty years into the future, NZE may be more common and occupant 
behaviors more consistent with maintaining NZE, in which case, reminders can be less frequent.  
Getting to that point over the interim decades, however, will require many educational opportunities 
to engage the learners in the experiences and activities involved with sustainability and NZE.  
 
Some educational topics that could be expected and that could enlist installation vendors to share their 
expertise (and potentially generate some sales leads in member homes as their incentive) would be: 
 What to expect as the building moves toward NZE and what occupants need to do to ensure the 

progress continues and that gains are maintained 
 How to read the PMS dashboard in the lobby (if displayed) and what is tells about occupant 

behavior related to energy and water use 
 How to read the Solar PV dashboard and understand what it is showing about the power being 

generate. 
 How they can be involved or how they can bring any of the technologies at the Y to their homes or 

their places of worship or their children’s schools.  

Perhaps an annual “sustainability faire” could provide information on a host of topics all related to 
changes the Y has implemented and what is coming in the foreseeable future and what the people can 
do to help.  Change management metrics are ultimately about changing behaviors not just thoughts. 

5. Build and Change Organizational Systems and Structures 
Systems and structures are the fortification for getting changes into place and keeping them there. 
These changes could touch everything from hiring to vendor selection to member appreciation events.  
 
GE’s CAP list includes:   
 Staffing – Acquiring / placing talent 
 Development – Building competence / capability 
 Measures – Tracking performance 
 Rewards – Recognizing / rewarding desired behaviors 
 Communication – Using information to build and sustain momentum 
 Organization design – Organizing to support the change initiative 
 IT systems – Utilizing IT technology to enable changes to be successful and sustained 
 Resource allocation – Adjusting or planning for financial and other resources to support the 

change project 

For the Y, these systems and structures might translate into the Y wanting to hire and promote people 
based on expertise with sustainability and training that increases staff knowledge of what changes are 
forthcoming and why. Procurement of services and products could begin to include an element of supply 
chain sustainability that could start small like the vendor provides biodegradable products and rachet up 
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over time to assessing the vendor’s supply chain on criteria including social justice topics like no child 
labor. Forming a “Green Team“ consisting of staff and members to generate ideas for future projects, to 
build momentum for projects already underway and to serve as a communication and education channel. 
Appendix 8 lists “10 Tips for a Successful Green Team” from Harvard’s Green Team Leaders Network as 
a reference should the Y wish to pursue the concept. 

PERFORMANCE METRICS AND REPORTING 
Key performance indicators (KPIs) are key metrics the Y can use to measure its progress toward specific 
targets or objectives.  

The overarching recommendation in this SAP document has been to move the building over several 
decades to a NZE state – where the energy used on a net annual basis is so low that it can be produced on-
site. Other recommendations have focused on areas like plumbing changes, heat recovery, improved 
HVAC and funding. KPIs can be established for each improvement as the Y deems appropriate. Some 
recommendations on KPIs and reporting follow  

EUI: The overall KPI for progressing toward NZE can be the EUI metric. Woodruff should establish its 
baseline EUI metric and determine its reduction and timing targets. An annual EUI should be captured 
starting in the year when improvement projects begin and then each year thereafter.  

Energy use: The KPI for all energy efficiency projects is energy use - kWh of electricity and cubic feet 
or BTUs of natural gas. KPI collection would be simplified if the Y has or can add separate meters to 
different areas of the building, perhaps with UI or SCG funding. These meters would allow specific 
actions taken for certain areas – like improvements to the pool – to be measured directly to determine the 
success of the improvement project.  

With or without separate meters, the PMS can help monitor and track energy usage in certain areas or 
rooms and for certain features like showers and lavatories and for the pool if the hot water sources or 
plumbing are segregated. This is a critical metric for any projects involving third parties if contracts 
include commitments about reduction levels or efficiency rates. 

Cost savings: Closely tied to the energy use KPI would be a KPI for costs savings. This would be 
measured versus targets set for certain projects using the anticipated energy use reductions minus any 
minimum demand charges. This would be a critical KPI to track for two reasons in particular. The first is 
that funding from sources like the Green Bank are expected to be repaid using cost savings from the 
project itself. Second, they would need to be tracked in order to establish and maintain a Sustainability 
Capital Reserve since this reserve is funded through savings from each subsequent improvement project.  

Member feedback: If the Y does any sort of member feedback surveys, it would be useful to include 
questions about hot water and building temperature before specific recommended improvements are 
added targeting those areas like the hot water circulator or the PMS itself. Post-implementation surveys 
would be another form of KPI to show if member satisfaction is improved as a result. 

Energy generation vs Needs (if Solar PV is installed):  A graph similar to Figure 6 could be useful to 
track energy use decreases until the meet the energy production capability of the solar PV installation. 

https://green.harvard.edu/group/green-team-leaders-network
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Reporting: First, the PMS should have a standard suite of reports that the Y can use and preferably the 
PMS would provide the ability to enter a target and track toward that target. Hopefully, the PMS would 
calculate the EUI statistic, but if not, that target would need to be housed in a matrix software like Excel. 
Standard reports would be used for reporting on internal dashboards or progress reports for the leadership 
of the branch.  

Reporting could also be expanded to include sustainability sections in newsletters and annual reports once 
the initiative gets started. As an example, the YMCA of San Diego County has the following on their 
website: 

“Incorporating Sustainable Practices at the YMCA 
The YMCA believes that environmental sustainability is rooted in the commitment to social 
responsibility. With 18 branches, three overnight camp facilities and other buildings, the YMCA of San 
Diego County is continuously looking to implement sustainability measures to ensure facilities are energy 
efficient.”89  The article also describes its LEED certified branch and explains that some branches are 
using solar energy while others are in the process of installing high-efficiency solar panels.   

The YMCA of the Greater Twin Cities 2018 Annual Report states “Research shows proximity, views and 
daily exposure to nature settings increase children’s ability to focus and enhances cognitive abilities. The 
YMCA supports a positive relationship with the outdoors by introducing the importance of nature, 
understanding the connection between personal behavior and environmental sustainability and taking 
action to preserve and protect the environment.”90 

Figure 6 Building energy use decreases over time to meet production capability at yellow dotted line 
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As globally and in the US, buildings move to higher efficiency and electrification continue over the next 
several decades, these sorts of marketing stories could prove valuable for keeping the Y competitive and 
serving as an ongoing leader in its community for socially responsible behavior. 

Help with data collection and reporting: Pending analysis of any sensitivity about Woodruff data, the 
Y could consider how to establish a partnership with the Platt Technical High School to have students, 
especially in the Sustainable Architecture concentration, help with data collection and reporting results 
both for specific projects and ongoing. Another local high school, Joseph A Foran High School, has an 
Environmental Club and a Social Awareness Club as well as an Investment Club and a Readers-and 
Authors Club. Any of those might have students interested in helping with data collection, analysis and 
reporting or marketing success stories. All of these would take time to forget the relationships so it might 
or might not be worth the effort. 

A more internal source of help could emerge if the Y formed a “Green team” mentioned previously of 
interested members (adults, students or both) to help with this effort. 

Conclusion: The KPIs for the Woodruff facility’s journey to a NZE future should help management 
identify times for celebration of minor and major milestone as well as help with decision making about 
what projects are worth pursing next. 

ROADMAP FOR ACTION  

This SAP started with the recommendation to use the Rocky Mountain Institute’s (RMI’s) Zero Over 
Time (ZOT) 6-Step methodology for reaching Net Zero Energy (NZE) in existing buildings. This section 
concludes the SAP using the RMI’s “roadmap diagram” to help the Y’s leadership visualize and plan for 
key opportunity points, RMI calls “triggers” over the coming decades. For the Y, these triggers would be 
times when equipment or structures are planned to be replaced or significantly repaired. Knowing about 
these triggers in advance can help with evaluating options against sustainability and NZE criteria, 

securing external funds if budget is not available and updating communication and education plans before 
that trigger point arrives. This gives the Y the best chance to capitalize on it for improvements toward 
NZE.  

Source:  Rocky Mountain Institute 
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Figure 7 shows a RMI example trigger calendar for an entire building portfolio. Some of the triggers, like 
tenant turnover would not be relevant for Woodruff, but the Y could change the legend to be more 
specific and show triggers like HVAC replacement or plumbing upgrade or new items like PMS 
installation planned. 

Figure 7: Rocky Mountain Institute’s Example Trigger Roadmap calendar 
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Figure 8 provides some additional guidance for planning a NZE retrofit. It is from the Building Efficiency 
Initiative (www.buildingefficiencyinitiative.org) and shows a “typical” retrofit process on the left and the 
NZE retrofit / deep retrofit process on the right.91  Note that Step 8 includes Occupant Behavior as a key 
consideration because, as noted previously, occupant behavior plays a large role in attaining and 
maintaining NZE because people have to learn different behaviors when occupying a NZE building in 
order to keep it at NZE..  

CONCLUSION 
The roadmap shows the steps, but it does not show the planned timing. ZOT is at least a 20-year journey. 
For the Woodruff facility, it will likely be longer. Many of the YMCA staff who start the journey will 
likely not be working for the Woodruff facility when it finally reaches NZE. That is the nature of major 
changes like NZE retrofits. They take decades to complete as they balance budgets with opportunities. 
The management of Woodruff in the distant future will no doubt appreciate the efforts started by this set 
of Woodruff leaders to make the building ready to meet the future of ultra-low energy use and on-site 
energy generation, that is to be NZE. 

Closing quote: “The greatest threat to our planet is the belief that someone else will save it.”  Robert 
Swan, polar explorer.  
  

Figure 8 Retrofit process vs Deep Retrofit process 

http://www.buildingefficiencyinitiative.org/
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Appendix 1 – Comparison of Passive vs LEED vs Net Zero Energy Homes  
 

Green Home Building: Passive vs LEED vs Net-Zero Energy 

Feb 1, 2017 Retrieved from https://www.groundreport.com/green-home-building-passive-vs-
leed-vs-net-zero-energy/ 

The environment has become one of the most important topics of discussion in our society. We are 
looking at ways to reduce our carbon footprint and reduce our energy output. We are driving electric and 
hybrid cars and we recycle as much as we can. We all want to do our bit to help protect our environment 
and pass this world down to our kids, grandchildren and beyond. In search of a better future we can also 
make changes to our homes. An in creating these energy efficient, green, homes you can also save money 
yourself. There are three types of home Peak One will help you create to bring you closer to a greener 
lifestyle; Highly energy efficient Passive Homes, sustainable, durable LEED Homes and energy neutral 
Net-Zero Energy. 

Passive Homes 

Passive Homes are the most demanding but also the most successful in reducing your energy 
wastage and greenhouse gas output. These homes require 60-80% less energy than the standard 
home, and as well as this can save you a lot of money. 

The basic idea of a Passive Home is that the house maintains a steady temperature without the 
need for much, if any, heating. These houses work through using excellent insulation to reduce 
heat escaping through the walls and creating an airtight environment so that no heat is wasted. 
The sun is particularly important in these homes by using natural light to warm the house. 

These houses are particularly good in temperate climates. In colder locations through the winter, 
it is still necessary to have a heating element. However, the usage of this will be greatly reduced 
due to the efficiency of the building itself. Therefore the your energy bills can drop dramatically. 

Good insulation isn’t too hard to achieve, but to create a proper airtight home an experienced, 
expert team is required. Peak One Builders have these requirements and can help turn your house 
into a Passive Home. All buildings can become Passive Homes, including single and multi 
family homes. 

LEED Homes 

LEED stands for Leadership in Energy and Environmental Design. It is a scoring system which 
awards points to a home based on the building’s level of sustainability. Unlike Passive or Net-
Zero Energy Homes, LEED Homes are rated through things such as the materials and techniques 
used to construct the home, whereas the other types of home are measured on energy efficiency. 

Green additions to the building are scored well. For example, fiberglass, windows score very 
well due to their durability, energy efficiency and environmental friendliness. The point system 

https://www.baufritz.com/uk/energy-and-safety/eco-passive-house/
https://www.baufritz.com/uk/energy-and-safety/eco-passive-house/
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also favors the use of renewable, green materials over toxic ones overall reducing the impact that 
your home has on its environment for years to come. 

LEED Homes are very energy efficient. The high level of insulation required mean that energy 
bills can decrease. And due to the use of no toxic chemicals, air quality is far better for you and 
your family. As well as this the amount of water used is also decreased by using low-flow taps 
and bathrooms. 

All in all, LEED Homes save you money, make for a better family environment and also have a 
higher resale value. Peak One Builders will make sure you get all the help you need to design 
your new family friendly LEED Home for single and multi family homes up to 6 storeys. 

Net-Zero Energy Homes 

These houses are similar to the Passive Homes but instead of reducing energy usage, a Net-Zero 
Home aims to produce as much energy and it uses in a year. Its efficiency is therefore measured 
over time, unlike LEED Homes. 

Solar energy is particularly critical in these homes. Solar panels will produce the majority of the 
energy used. These homes are still wired into the grid just in case, but the efficiency of the 
building should mean that very little energy is required compared to a normal home. These do 
not reach to levels of efficiency that Passive Homes do. 

By producing as much energy as is used these homes are extremely economical and will cut your 
energy usage down far below a normal home. Therefore, you will have the potential to save a lot 
of money. 

The main difference between Net-Zero Energy Homes and Passive Homes is that Net-Zero 
Energy Homes still require energy, whereas Passive Homes attempt to maintain a constant 
comfortable temperature with little to no outside input, outside of naturally generated heat, such 
as from sunlight. 
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Appendix 2 – Zero Tool ™ Calculator – Example 30% Reduction for 
Woodruff 
The consultant entered estimated space by type (office, classroom, etc.), worker headcount, number of 
computers and other inputs into the Zero Tool calculator along with a 30% reduction target.  The results 
show Woodruff’s estimated current EUI baseline of 66 EUI based on tool assumptions and user input and 
the 30% EUI reduction target of 46 EUI.  

Zero Tool ™ calculator:  www.zerotool.org  
Created by the Architecture 2030 organization: www.architecture2030.org 
 

Zero Tool Information and Disclaimer  

The purpose of the Zero Tool ™Calculator: “Calculate energy reduction baselines and targets for 
existing buildings and building designs, compare your building’s performance to similar buildings, and 
visualize how your building achieves its current energy performance.” (www.zerotool.org) 
 

Zero Tool ™disclaimer 

The Zero Tool – an Architecture 2030 project – was developed for building sector professionals 
to establish energy reduction baselines and targets, compare a building’s energy performance 
with similar buildings and to codes, and understand how a building achieved its current energy 
performance. 

Architecture 2030, in offering the Zero Tool, accepts no responsibility or liability for the accuracy 
of the baseline and target data estimated by the Zero Tool, or for the design of buildings utilizing 
Zero Tool baselines and targets. The underlying assumptions and methodologies of the Zero Tool 
are based on those developed by EPA’s ENERGY STAR program, and are intended to serve as 
guidelines when setting performance targets and understanding (relative) building performance.  
(from http://www.zerotool.org/zerotool/) 

 

http://www.zerotool.org/
http://www.architecture2030.org/
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SAP Consultant Estimated Entries  

 

[Information about the Degree Days Calculator is below.] 
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Degree Days Calculator 

HDD and CDD – Heating Degree Days and Cooling Degree Days are inputs from the Degree Day 
Calculator described in the Zero Tool  https://live-zero-tool.pantheonsite.io/user-guide/ and from the 
Energy Star ® Portfolio Manager ® website 
https://portfoliomanager.energystar.gov/pm/degreeDaysCalculator 

About HDD and CDD 

Heating Degree Days (HDD) and Cooling Degree Days (CDD) are a measure of how much heating or 
cooling is necessary given the recorded temperatures for a particular weather station for a given time 
period. They are computed relative to a base of 65°F.  

 

 

  

https://live-zero-tool.pantheonsite.io/user-guide/
https://portfoliomanager.energystar.gov/pm/degreeDaysCalculator
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Appendix 3 – Example lighting rebates from UI  
The following lighting products are eligible for an instant discount through UI and Eversource at select 
dealers. The dealer that appeared in the consultant’s search for New Haven County was ELECTRICAL 
WHOLESALERS (NEW HAVEN), 75 HAMILTON STREET, NEW HAVEN 06511 

Caveat: The EnergizeCT website had the following restriction listed:  Note: Small Business Energy 
Advantage participants are not eligible for this instant rebate. 

It is not clear if this restriction applies to contractors who perform Small Business Energy Advantage 
audits (as discussed in Recommendation D) or the recipients of those audit. This should be confirmed 
with Gary Pattavina of UI/SCG. (Contact information in Recommendation C).    

Eligible Energy-Efficient Lighting Products  

Product Type and Qualification: 
1= ENERGY STAR® (energystar.gov) 
2= DLC  (DesignLights Consortium) 

2019 
Incentive 

Minimum 
Customer 
Contribution3 

LED Lamp A-Line1 $2 $3 
LED Lamp Decorative1 $5 $3 
LED Lamp G23 LED1 $5 $3 
LED Lamp G24 LED1 $7 $3 
LED Lamp PAR16/MR16/GU101 $3 $3 
LED Lamp PAR20/BR201 $4 $3 
LED Lamp PAR30/BR301 $5 $3 
LED Lamp PAR38/BR401 $6 $3 
LED Downlight Kit LED Retrofit Kit, <25W1 $15 $10 
LED Downlight Kit LED Retrofit Kit, >25W1 $20 $10 
TLED 2 ft2 $4 $2 
TLED 4 ft2 $3 $2 
TLED U-Bend2 $3 $2 
TLED T5 LED2 $3 $2 
Stairwell LED Kit Low-Output w/ Sensor2 $75 $20 
Stairwell LED Kit Mid-Output w/ Sensor2 $100 $20 
Troffers 1x4 LED Fixture Standard2 $15 $10 
Troffers 1x4 LED Fixture Premium2 $20 $10 
Troffers 1x4 LED Fixture Standard w/ Controls2 $25 $10 
Troffers 1x4 LED Fixture Premium w/ Controls2 $35 $10 
Troffers 2x2 LED Fixture Standard2 $25 $10 
Troffers 2x2 LED Fixture Premium2 $35 $10 
Troffers 2x2 LED Fixture Standard w/ Controls2 $45 $10 
Troffers 2x2 LED Fixture Premium w/ Controls2 $55 $10 
Troffers 2x4 LED Fixture Standard2 $30 $10 
Troffers 2x4 LED Fixture Premium2 $40 $10 
Troffers 2x4 LED Fixture Standard w/ Controls2 $55 $10 
Troffers 2x4 LED Fixture Premium w/ Controls2 $65 $10 
Linear LED Fixture LED Linear Ambient/Strip/Wrap2 $35 $10 
High/Low Bay 50-99W2 $80 $20 
High/Low Bay 100-199W2 $120 $20 

https://www.energizect.com/your-business/solutions-list/Small-Business-Energy-Advantage
https://www.energizect.com/your-business/solutions-list/Small-Business-Energy-Advantage
http://www.energystar.gov/productfinder/product/certified-light-bulbs
https://www.designlights.org/
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High/Low Bay >=200W2 $160 $20 
High/Low Bay 50-99W w/ Sensor2 $100 $20 
High/Low Bay 100-199W w/ Sensor2 $140 $20 
High/Low Bay >=200W w/ Sensor2 $180 $20 
High/Low Bay Mogul Interior Low Bay2 $50 $10 
High/Low Bay Mogul Interior High Bay2 $70 $10 
Parking Garage 20-99W Standard2 $75 $20 
Parking Garage 20-99W Premium2 $100 $20 
Parking Garage 100-199W Standard2 $100 $20 
Parking Garage 100-199W Premium2 $125 $20 

Exterior Fixture 20-99W2 $40 $10 
Exterior Fixture 100-199W2 $70 $10 
Exterior Fixture >=200W2 $100 $10 
Exterior Mogul Lamp 175W Equivalent2 $60 $10 
Exterior Mogul Lamp 250W Equivalent2 $70 $10 
Exterior Mogul Lamp 400W Equivalent2 $80 $10 

1= ENERGY STAR® qualified 
2= DLC qualified 
3= The customer is required to pay at least the minimum customer contribution amount noted in the tables 
above.  

Source:   www.UINet.com / Smart Energy / Business Solutions / Business Lighting / Commercial 
Lighting Instant Discounts  

 

 

http://www.uinet.com/
https://www.uinet.com/wps/portal/uinet/smartenergy/!ut/p/z1/vVNNc4IwFPwrvXBkEuSzR3So2vIxCgjkwgRMMY4EhWjbf98wU7U9VDqdaXN7O_ve22w2AIEUIIZPtMKcNgzvRJ0hI1cVz5lpE-hbc02HiyD0_Cc3GkF3BJKbBEMF6Cf98Jtjw6H-FUAAlYzv-QZkR8oIx1WbdzVuOWGkrd4k-KUojp0gdV3eNbtjf8nuit3taLXhlFWfaGeoX7Mv6RpkpWUW94ZlyKTEz7JWmlAuFEuVSaGba8sodUUxe3Yy8fKpG4xtN58EfuSkEcgkGM99J7Kny9y_2CzBGcFr0kow7JU6H0rHZwlhcxZ6gZakwJx0A-4Le9Btc5Ne6MD7Dc3IhAbzOgGu5oqY4D1oi3EwslwTJCdKXkDMmrYWiQp_5-QidpZi03-YOoPgcSh24l_Q7eGAbBG-hnHyykH6l-nb13FcW2otp3CrV7X1Kk-Td-MioU4!/?1dmy&current=true&urile=wcm%3apath%3a%2FUINETAGR_SmartEnergy%2FSmartEnergy%2F
https://www.uinet.com/wps/portal/uinet/smartenergy/!ut/p/z1/vVNNc4IwFPwrvXBkEuSzR3So2vIxCgjkwgRMMY4EhWjbf98wU7U9VDqdaXN7O_ve22w2AIEUIIZPtMKcNgzvRJ0hI1cVz5lpE-hbc02HiyD0_Cc3GkF3BJKbBEMF6Cf98Jtjw6H-FUAAlYzv-QZkR8oIx1WbdzVuOWGkrd4k-KUojp0gdV3eNbtjf8nuit3taLXhlFWfaGeoX7Mv6RpkpWUW94ZlyKTEz7JWmlAuFEuVSaGba8sodUUxe3Yy8fKpG4xtN58EfuSkEcgkGM99J7Kny9y_2CzBGcFr0kow7JU6H0rHZwlhcxZ6gZakwJx0A-4Le9Btc5Ne6MD7Dc3IhAbzOgGu5oqY4D1oi3EwslwTJCdKXkDMmrYWiQp_5-QidpZi03-YOoPgcSh24l_Q7eGAbBG-hnHyykH6l-nb13FcW2otp3CrV7X1Kk-Td-MioU4!/dz/d5/L2dBISEvZ0FBIS9nQSEh/?current=true&urile=wcm%3Apath%3A%2Fuinetagr_smartenergy%2Fsmartenergy%2Fbusiness_solutions%2Fbusiness%2Blighting%2Fbusiness_lighting
https://www.uinet.com/wps/portal/uinet/smartenergy/!ut/p/z1/vVNNc4IwFPwrvXBkEuSzR3So2vIxCgjkwgRMMY4EhWjbf98wU7U9VDqdaXN7O_ve22w2AIEUIIZPtMKcNgzvRJ0hI1cVz5lpE-hbc02HiyD0_Cc3GkF3BJKbBEMF6Cf98Jtjw6H-FUAAlYzv-QZkR8oIx1WbdzVuOWGkrd4k-KUojp0gdV3eNbtjf8nuit3taLXhlFWfaGeoX7Mv6RpkpWUW94ZlyKTEz7JWmlAuFEuVSaGba8sodUUxe3Yy8fKpG4xtN58EfuSkEcgkGM99J7Kny9y_2CzBGcFr0kow7JU6H0rHZwlhcxZ6gZakwJx0A-4Le9Btc5Ne6MD7Dc3IhAbzOgGu5oqY4D1oi3EwslwTJCdKXkDMmrYWiQp_5-QidpZi03-YOoPgcSh24l_Q7eGAbBG-hnHyykH6l-nb13FcW2otp3CrV7X1Kk-Td-MioU4!/dz/d5/L2dBISEvZ0FBIS9nQSEh/?current=true&urile=wcm%3Apath%3A%2Fuinetagr_smartenergy%2Fsmartenergy%2Fbusiness_solutions%2Fbusiness%2Blighting%2Fbusiness_lighting
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Appendix 4 – SBEA contractors for energy audits within approx 20 miles of 
Milford 
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Appendix 4 (Cont’) –  C-PACE Contractors for Energy Audits located within 20 miles of Milford 
zip code 06461 

NORESCO 

5 Research Drive  Shelton, CT 06484 
Services 
Energy Audits, Energy Benchmarking, Energy Modeling & Analysis, Installation & 
Commissioning, Measurement & Verification, Project Design, Project Integration & 
Management, Cogeneration (CHP), Energy Efficiency (general), Renewable Energy 
(general) 
Contact 
Mike Williams  mrwilliams@noresco.com 
914-260-1576 
www.noresco.com 
 

Globele Energy, LLC 

240 Sargent Dr New Haven, CT 06511 
Services 
Energy Audits, Energy Benchmarking 
Contact 
Elena Cahill    elena@globeleenergy.com 
203-799-8200 
www.globeleenergy.com 
 

Solomon Energy 

225 Main Street Westport, CT 06881 
Services 
Energy Audits, Energy Modeling & Analysis, Project Design, Project Integration & 
Management, Energy Efficiency (general), HVAC, Lighting, Motors & Drives, Solar PV, 
Renewable Energy (general), Controls 
Contact 
Andrew Fried  afried@solomonenergy.com 
855-765-8931  
www.solomonenergy.com 
 

mailto:mrwilliams@noresco.com
http://www.noresco.com/
mailto:elena@globeleenergy.com
http://www.globeleenergy.com/
mailto:afried@solomonenergy.com
http://www.solomonenergy.com/
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USA LED Solutions 

330 Main St South  Southbury, CT 06488 
Services 
Energy Audits, Energy Benchmarking, Energy Modeling & Analysis, Installation & 
Commissioning, Measurement & Verification, Project Design, Project Integration & 
Management, Energy Efficiency (general), Lighting 
Contact 
Gene Bloxsom  gbloxsom@usaledsolutions.com 
(203) 232-5964 
www.usaledsolutions.com 
 

Giwusolar LLC 

477 Broad Street  Bridgeport, CT 06604 
Services 
Energy Audits, Installation & Commissioning, Project Design, Project Integration & 
Management, Energy Efficiency (general), Solar PV 
Contact 
Emmanuel Ayowole Afolabi   giwusolar@gmail.com 
203-308-7696 
 

  

mailto:gbloxsom@usaledsolutions.com
http://www.usaledsolutions.com/
mailto:giwusolar@gmail.com
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Appendix 5 – Energy savings case study of UV pool installation 
 

Engineered Treatment Systems, 
LLC. 238 Commercial Drive 
P.O. Box 392 
Beaver Dam, WI 53916 USA 
Phone 877.885.4628 
Fax 920.885.4386 

Energy Savings at Indoor Aquatic Facilities 

A distributor of commercial pool equipment in Wisconsin conducted an 18 month case study on 
reducing energy costs at an indoor aquatic facility. They integrated common pool room equipment 
with the facilities HVAC make up air supply. The equipment included medium pressure UV water 
treatment, VFD drives for pumps in the filter room and the HVAC, and chemical controllers to 
determine water quality. Further savings may be expected by using a liquid pool cover to reduce 
energy required to heat the pool. 

The building was a dedicated aquatic facility so energy usage and billing applied specifically to the 
aquatic center. Usage and billing was measured for water (gal), electricity (kW), and natural gas 
(therms) both before and after the process was implemented. 

It must be stressed that the foundation of the design is the improvement of water quality based on 
oversight of water management and facility practices.  Improving the water quality, results in 
improved air quality; primarily by a reduction in trichloramines. Trichloramines are a by- product of 
chlorine disinfection and off-gas as a vapor into the air. Trichloramines are responsible for the odor, 
dermal irritation, and respiratory issues often associated with indoor pools. Trichloramines easily enter 
into condensate and are responsible for enhanced corrosion to dehumidifiers, air handlers, deck 
equipment, and light fixtures; essentially anything metallic within the airspace. 

Medium pressure UV technology has become a standard for improving air quality at indoor 
commercial pools. UV energy naturally breaks down trichloramines in the filtered water returned to 
the pool.  We estimate that there are approximately ten-thousand systems installed on commercial 
pools in North America. Chemical controllers measure several aspects of water quality and are the 
accepted way to control chlorine levels, pH, alkalinity, and hardness. Advances in the technology 
allow for the measurement of chloramines (including trichloramines) in the pool water.  The chemical 
controller can direct the energy level applied by the UV system based on the chloramine level.  VFD 
drives are well known for reducing energy costs on motors. The chemical controller can direct the 
VFD’s on the pumps to increase, or decrease, power based on the measured chloramines in the pool 
water; as well as when the pool is open and when it is closed. Lastly, the chemical controller can send 
a signal to the make-up air dampener and HVAC motors to reduce, or increase, the amount of make-up 
brought into the facility based on water chemistry. 

Comparing 2010 to 2012 the case study showed a 50% reduction in therm usage and 60% billing (-
51,000 therm, -$53,000), a 57% reduction in water used and 43% billed (-1,500,000 gal, -$9,500), and 
a 47% reduction in kW consumed and 37% less in billing (-598,000kW, -$38,900). 
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Appendix 6 – Annual Production Reports for Woodruff Rooftop and Carport 
installations 
Page 1-2 HelioScope for a rooftop installation. 

Pages 3-4 HelioScope for carport installation 

Pages 5-8 HelioScope Knowledge Base information as to how to read the reports  
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Annual Production Report produced by Thomas Champlin 
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Annual Production Report produced by Thomas Champlin 

m Wiring Zones a Components 

::: Field Segments 

I 
g Detailed Layout 

© 2019 Folsom Labs October 30, 2019 2/2 

 

 

Description Racking Orientation Tilt Azimuth lntrarow Spacing Frame Size Frames Modules Power 

Field Segment 1    Fixed Tilt   Landscape (Horizontal)    10°   198.916'  1.4 ft 1x1 107 97 34.9 kW 

Description Combiner Poles String Size Stringing Strategy 

Wiring Zone 12 13-42 Along Racking 

Component Name Count 

Inverters SE33.3K (SolarEdge) 1 (33.3 kW) 

Strings 10 AWG (Copper) 3 (256.1 ft) 

Optimizers P850 (SolarEdge) 49(41.7 kW) 

Module Silfab, SLG360M (360W) 97 (34.9 kW) 
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Annual Production Report produced by Thomas Champlin 
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Annual Production Report produced by Thomas Champlin 

m Wiring Zones a Components 

::: Field Segments 

Q Detailed Layout 

© 2019 Folsom Labs October 30, 2019 2/2 

 

 

  

 
Description 

 
Racking 

 
Orientation 

 
Tilt Azimuth Intrarow Frame 

Spacing Size 

 
Frames Modules Power 

Field Segment 
1 

Fixed Landscape 
12°   108.75586107834062°  0.0 ft 1x1 504 504 

181.4
 

Tilt (Horizontal) kW 

Field Segment   Fixed Landscape 
12°   198.76032146081832°  0.0 ft 1x1 564 564 

203.0
 

2 Tilt (Horizontal) kW 

Description Combiner Poles String Size Stringing Strategy 

Wiring Zone 12 14-18 Along Racking 

Component     Name Count 

Inverters STP 50-40 (SMA) 7 (350.0 kW) 

Str in gs 10 AWG (Copper) 63 (11,365.1 ft) 

Module Silfab, SLG360M (360W) 1,068 (384.5 kW) 
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Production Report Summary – HelioScope Knowledge Base 
In This Article: 

 

Overview of Production Report Layout (#overview) 

Glossary of Terms (#terms) 

Overview of Production Report Layout 

A detailed Report is available for each completed Simulation: 
 

A. Summary metrics, including energy production, performance ratio, and kWh/kWp 
 

B. Click the orange PDF button to download a printable PDF report 
 

C. Hourly results can be downloaded in CSV format 
 

D. Project location is shown overhead 
 

E. Monthly production values 
 

F. Chart shows loss factors graphically 
 

G. Detailed loss tree shows the total losses at each step of the irradiance and energy calculations. 
 

H. Records of condition set assumptions 
 

I. Bill of materials the Design, including module quantity, wire quantity, and inverter quantities 
 

J. Detail on electrical design assumptions 
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K. Detail on mechanical layout and module orientation 
 

 
Glossary of Terms 

Summary Metrics: 
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Production The total energy generated during the simulation, in MWh or GWh 
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Performance 
Ratio 

Performance Ratio (PR) shows the percentage of total potential energy for the array that is converted to AC energy. 

Mathematically, the PR is defined in the following formula: 

 
 
 
 
 
 

In the report above we find the following values: 
Energy to Grid: 98,619.3 kWh 

DC Nameplate: 57.5 kW 
 

POA Irradiance: 2,069.3 kWh/m2 
 

We can calculate the performance ratio as 98,619.3 / (2069.3 * 57.5) = 82.9% 
 

Note: rounding in POA Irradiance and DC nameplate can cause slight rounding errors in the calculation. To get the full POA 
irradiance value, you would need to use the hourly CSV export (//help.helioscope.com/article/164-hourly-report-csv). To get full DC 
nameplate multiply module count by module wattage. 

 
Shading will reduce the PR, since it reduces the AC power, but does not reduce the POA irradiance. However, differences in 
orientation angle will have very little effect on PR, since the POA irradiance will change with the module orientation. 

kWh/kWp The total simulation energy generation divided by the system DC nameplate power. 

 

Production Metrics 
 
 

Annual Global 
Horizontal 
Irradiance 

The total irradiance that will fall on a flat plane at the location of the array. This is aggregated directly from the weather file. 

https://help.helioscope.com/article/164-hourly-report-csv
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POA Irradiance The total irradiance in the plane of the modules, accounting for tilt and azimuth angles. This is averaged across all modules 
in the array. 

Shaded Irradiance The total irradiance accounting for all shading (from horizon, row-to-row, and obstruction) 

Irradiance after 
Reflection 

The total irradiance after accounting for reflection off the surface of the module (i.e. IAM reflection). 

Irradiance after 
Soiling 

Irradiance after module soiling is accounted for. Note that soiling assumptions are made in the Condition Set. 

Total Collector 
Irradiance 

The total annual irradiance available to the modules in the array. This is averaged across all modules. 

Nameplate The maximum potential power of the array, defined as the total collector irradiance multiplied by the system nameplate power. 

Output at Irradiance 
Levels 

The total energy output by the modules, after accounting for low-light effects and module IV curve distortions. More details on 
Output at Irradiance available here (//help.helioscope.com/article/47-typical-loss-factors). 

Output at Cell 
Temperature 

The total output of the modules, factoring in the temperature effects on the IV curves. This is the sum of the modules at their 
maximum power points. 

Output After 
Mismatch 

The total energy output of the modules, factoring in all system constraints (e.g. series & parallel mismatch, voltage drop, 
etc.). 

Optimizer Output If DC optimizers are present, this shows the total output of the optimizers, factoring in their efficiency curves and principles of 
operation. 

Optimal DC Output The total energy available energy of the DC system, accounting for all wire resistive losses. 

Constrained DC 
Output 

The total DC energy after accounting for inverter voltage and power limits. More details about clipping and Constrained DC 
Output available here (//help.helioscope.com/article/121-troubleshoot-clipping-losses) 

https://help.helioscope.com/article/47-typical-loss-factors
https://help.helioscope.com/article/121-troubleshoot-clipping-losses
https://help.helioscope.com/article/121-troubleshoot-clipping-losses
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Inverter Output The total AC energy output from the inverters, taking into account inverter performance losses. 
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https://help.helioscope.com/article/123-production-report-summary 

 

 
 
 
 

 
© Folsom Labs (https://www.helioscope.com/) 2019. Powered by Help Scout (https://www.helpscout.com/knowledge-base/? 

utm_source=docs&utm_medium=footerlink&utm_campaign=Docs+Branding) 

 

 

 

 

Energy to Grid The total AC energy output after accounting for AC wire losses to the point of interconnection 

Last updated on March 19, 2019 

RELATED ARTICLES 

 

 

 

 

 

 

https://www.helioscope.com/
https://www.helpscout.com/knowledge-base/?utm_source=docs&utm_medium=footerlink&utm_campaign=Docs%2BBranding
https://www.helpscout.com/knowledge-base/?utm_source=docs&utm_medium=footerlink&utm_campaign=Docs%2BBranding
https://help.helioscope.com/article/52-helioscope-vs-pvsyst
https://help.helioscope.com/article/47-typical-loss-factors
https://help.helioscope.com/article/53-helioscope-versus-pv-watts
https://help.helioscope.com/article/121-troubleshoot-clipping-losses
https://help.helioscope.com/article/60-troubleshooting-low-yield
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Take control of your 
organization’s energy costs 
Energy upgrades in buildings generate real value, but can be hard to pay for. C-PACE 
(Commercial Property Assessed Clean Energy) is an innovative way for nonprofit 
organizations to make affordable green energy upgrades that save money. C-PACE financing 
covers 100% of your project costs with no money down. 

Through C-PACE financing you can: 

• Make your building more comfortable. Invest in upgrades that modernize your building, making your 
facility more enjoyable and attractive for you, your employees, members and other visitors. 

• Take control of energy costs to save money and increase your organization’s bottom line. Lower, 
predictable energy costs allow you to focus on your core mission, investing your time and money where 
it matters most. 

• Act with confidence knowing the Connecticut Green Bank is on your side. Our experts will develop 
trustworthy energy savings projections for your project, and give you numbers you can count on. 

Let us show you how green energy is a safe and smart investment. 

Use C-PACE to lower 
energy costs and increase 

your bottom line. 

   Appendix 7 – C-PACE Nonprofit Pamphlet      
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Green energy lets you focus on your core mission. Lower 
energy costs and increase your bottom line by taking advantage of 
custom-tailored 100% financing for green energy projects. C-PACE  
lets you  go  deeper than ever  before, allowing you  to  develop 
comprehensive projects that will make  a  big difference when it  
comes to operating and improving your  organization. Bundling 
several energy measures can lead to even greater savings, and 
help you build an even better organization. 

Invest with confidence. Projects are developed so that energy 
savings exceed the cost of financing. Our robust technical 
underwriting generates credible and trustworthy projections of 
energy savings, letting you plan for the future. With C-PACE, no 
upfront capital is required and by repaying your green energy 
investment over up to 25 years, you can realize immediate 
positive cash flow. Payments are made through a benefit 
assessment (similar to a sewer assessment) and repaid through 
your municipality. 

C-PACE makes all types of green energy accessible and 
affordable. Whether you want to install clean energy systems or 
upgrade lighting, heating and cooling, insulation, motors, or pumps, 
you can use C-PACE to meet your energy needs and increase your 
building’s efficiency. Any permanently affixed measure that lowers 
energy consumption or produces clean energy is eligible and nearly 
any nonprofit property — museums, theaters, offices, recreational 
facilities and more — can benefit from C-PACE. The Green Bank can 
also work with nonprofits to install solar panels through the Green 
Bank’s solar power purchase agreement program. 

A healthier building means a healthier organization. C-PACE 
creates an opportunity for you to make a positive change and take 
charge of your energy costs. Get started today. 

C-PACE is offered through qualified contractors in your area that will help 
design a project tailored for your building. Work with a C-PACE Registered 
or C-PACE Advanced contractor in your area to get started. Increase your bottom line. 

Savings grow over time 
as energy costs increase. 
Energy savings 

     
   

  Take  control of your energy costs. Connect with us today. 860. 257. 2176 /  www.cpace.com  

The Connecticut Green Bank is the nation’s first green bank. We’re creating a thriving 
marketplace to accelerate green  energy  adoption  in  Connecticut  by  making  green 
energy financing accessible and affordable for homeowners, businesses and institutions. 

 

 

 

 

  

http://www.cpace.com/
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Appendix 8 - 10 Tips for a Successful Green Team92 

 

"Get together a small group and agree on achievable goals. The sense of accomplishment from reaching 

these goals will generate lots of momentum."   –Claire Reardon, FAS Center for Systems Biology 

  

"Make sure to hold Green Team meetings on a regular basis (quarterly works best for our group). Hosting 

year-end and year-beginning celebrations is a good way to set "green goals" and a great time to check-in 

to make sure you're meeting them/reporting progress to date. Celebrate both fiscal year-end and 

beginnings as well as calendar year-end and beginnings. That way you can involve your greater 

community in the updates, not just your Green Team." –Kim Salley, Alumni Affairs and Development 

Green Team 

  

"Feel free to work on issues across departments, divisions, schools, and campuses. It can spread out the 

work load, encourage collaboration and learning, and is a fun way to meet people who are doing 

something similar or completely different from you." – David Havelick, Harvard Longwood 

Campus EcoOpportunity Team 

 

"If you don't have them involved already, do whatever you can to get your Building Services leadership 

on board. Infrastructural projects that may never be seen by the public are the backbone of legitimate 
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efforts. They allow for a more nuanced pitch to non-engaged citizens. Building Services can be 

instrumental in project approval/support, data collection and monitoring, as well as instituting wholesale 

changes that force behavioral change by occupants."  - John Aslanian, Graduate School of Design 

Green Team 

Partnerships don't stop at building services! Fostering strategic relationships and partnerships with 

departments across your School allows for broader communication and involvement in sustainability 

efforts. For example, as a result of partnering with Human Resources, many Schools have incorporated 

sustainability into their new hire orientations.  

 

"Come up with a 12 month campaign schedule to focus on different sustainability topics each month. For 

example the Green Team at the Harvard Graduate School of Education and Harvard Business School 

dedicate March activities to water awareness and October to energy. This promotes sub-committee groups 

spurring off to spearhead specific activities related to the monthly themes." –Allison Webster, Senior 

Sustainability Coordinator, Harvard Business School and Harvard Graduate School of Education 

  

"Brainstorm about priorities and interests and create subcommittees to work on certain projects and issues 

that are the most doable and the most popular among Green Team members." –Harvard Longwood 

Campus EcoOpportunity Team 

"One of things we have at Harvard Law School are subcommittees that are involved in their own projects. 

For example, I run the Waste Reduction subcommittee, and we also have committees for outreach and 

events." –Carrie Ayers, Harvard Law School Green Team 
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"Don’t take yourselves too seriously! Even though sustainability work addresses very serious concerns, 

you’ll get more active participation if you lighten the mood. The EcoOpportunity team is always trying to 

make the Longwood community laugh a little by putting cartoons, memes, and jokes in the stairwells 

during the Take the Stairs campaign, hanging an irreverent newsletter in the bathroom stalls, and holding 

a trivia night and the occasional happy hour." –Caitlin Key Alfaro, Harvard School of Public Health 

  

"Create a newsletter, blog, Facebook page, etc. to get the word out about your events, resources and how 

people can get involved! The EcoOpportunity team sends out a monthly email newsletter, nicknamed 

the “EcoMosquitio,” that also hangs in bathroom stalls to spread the word about sustainability around 

campus." –Katrina Rudnicki, Harvard Longwood Campus EcoOpportunity Team 

  

"If your School has offices in buildings that are somewhat far away from the main parts of the campus, 

satellite green teams will help keep momentum going. The Longwood Campus EcoOpportunity Team has 

created satellite green teams at Smith Street, Tremont Street, and Landmark Center for their Campus." –

Jen Doleva Bowser, Harvard Longwood Campus EcoOpportunity Team 

 

"ALWAYS recognize and show appreciation for your Green Team volunteers and members! We've 

connected with the School's Human Resources department to create certificates for green team 

membership to go in each participant’s file and we encourage Green Team members to talk with their 

supervisor about their Green Team work so everyone is on the same page and recognizes their 

contribution and volunteer work." –Harvard Longwood Campus EcoOpportunity Team 
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Appendix 9 - YMCA Connections Related to SAP Recommendations 
 

YMCA – location or name (State) Recommendati
on topic for 
Woodruff’s 
consideration 

Contact name, if applicable, otherwise, website 
address only 

YMCA of Alaska (AK) 
www.ymcaalaska.org 

Salt water pool Lauren Langford, Aquatics Director, 
lauren@ymcaalaska.org 

YMCA of San Francisco /Chinatown 
(CA) 
www.ymcasf.org/locations/chinatow
n-ymca 

Salt Water Pool Courtney Wheelock, Director of Aquatics and 
Wellness 
 cwheelock@ymcasf.org 

YMCA San Diego - Jackie Robinson 
(CA) 
www.ymca.org/locations/jackie-
robinson-family-ymca 

LEED building Michael Brunker, former Executive Director, now 
Vice President for Mission Advancement; 
mbrunker@ymca.org (No response) 

YMCA San Diego - Copley Family 
YMCA (CA) 
www.ymca.org/locations/copley-
price-family-ymca 

LEED building Jullian Villegas, Executive Director; 
villegas@ymca.org (No response) 

Regional YMCA of Western 
Connecticut (CT) 
www.regionalymca.org 

CT Green Bank 
(and co-
generation unit 
not mentioned in 
the SAP) 

Marie Miszewski, President/CEO; 
mmiszewski@regionalymca.org 

Greenwich YMCA (CT) 
www.greenwichymca.org 

UV pool Lauren Chiappetta, Interim Aquatic Director; 
swimschool@gwymca.org 

Westport YMCA (CT) 
www.westporty.org 

LED lights; 
investigating 
Solar PV; work 
with utility 
company rebates 
(they have 
Eversource) 

Pat Constanzo, Director, Property and Facilities 
pcostanzo@westporty.org 

Maquoketa Area Family YMCA (IA) 
www.scottcountyfamilyy.org/maquo
keta 

UV pool; VFDs; 
energy saving 
incentive grants 
and 10-year loan 
from utility 
provider 

https://www.scottcountyfamilyy.org/maquoketa/ 
(Consultant did not contact directly. Material in SAP 
was from news articles) 

YMCA of the Greater Twin Cities 
(MN) www.ymcamn.org 
 

Sustainability 
reporting – 
Annual Report 

Website only: 
https://www.ymcamn.org/about/annual_reports/
2018  

Northwest North Carolina YMCA 
(NC) www.ymcanwnc.org  

Solar thermal 
hot water  

Darryl Head, Senior Vice President / COO; 
d.head@ymcanwnc.org 

Rogue Valley Family YMCA (OR)  
www.rvymca.org 

UV pool Holly Hawley, Aquatics Director 
hhawley@rvymca.org; Kris Henning, Facilities 
Director maintenance@rvymca.org (No response) 

YMCA Brampton - Part of YMCA 
Greater Toronto (CANADA) 
www.ymcagta.org 

Liquid pool 
covers (they 
were testing 
Heatsavr®) 

ymcagta.org/find-a-y/brampton-ymca (Consultant 
did not contact, News article not used in SAP) 

  

mailto:mbrunker@ymca.org
mailto:pcostanzo@westporty.org
https://www.scottcountyfamilyy.org/maquoketa/
mailto:d.head@ymcanwnc.org
http://www.rvymca.org/
mailto:hhawley@rvymca.org
mailto:maintenance@rvymca.org
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