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Purpose – from April 2023 RFP: 
 

“The Town of Milton has been actively engaged in work to address climate change 
and its effects on municipal services, energy use, and utilities. This project, “Energy 
Resilience in Milton: Winter Valley Microgrid” envisions a district-level microgrid 
composed of the Winter Valley senior housing community, Milton Town Hall, and the 
Milton Police Department to protect our most vulnerable residents alongside our 
critical municipal services when we are faced by climate-driven disasters. The Town 
intends to connect these three locations through a microgrid system that will allow 
for continued power in times of need through a system that is sustainable and locally 
controlled. This feasibility study will explore the current demand load of the proposed 
project area, as well as the timelines for installing the necessary energy generation, 
storage, and grid operations infrastructure, grid maintenance and ownership 
structure, and potential for expansion or replication throughout other areas of the 
town.” 

 
CESI performed a site inspection at Winter Valley on May 23, 2023.  During the visit, 
CESI interviewed site staff and noted existing conditions at all Winter Valley buildings.  
Over the last six weeks, Milton has provided CESI with the necessary information 
required to issue this Report (equipment specifications, energy billing data, site 
drawings, and responses to a CESI questionnaire).  
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Summary of Recommendations and Draft Proforma 
 
To date, our efforts have not revealed the need for any significant energy efficiency (EE) 
improvements at any of the buildings.  Winter Valley is to be commended for installing 
more energy efficient equipment over time, especially when financial assistance in the 
form of grants is available. 
  
An exception may be to replace several of the electric-resistance baseboard heating 
and through-wall air conditioners with air-source heat pumps (ASHPs) in each 
electrically heated apartment. Given the very generous subsidies and tax credits 
available in the federal IRA legislation, the capital expenditure would be substantially 
discounted. This would reduce the total electric load in both heating and cooling 
seasons. It would be disruptive, however, and the possible tight federal timelines may 
make it difficult to phase change-overs with occupancy changes. Detailed engineering 
and financial analysis are recommended early in the Design Phase.  
 
As this feasibility analysis evolves, we may recommend additional EE improvements 
such as more efficient common area air conditioners, additional wall insulation, and 
perhaps replacement toilets and aerators in all common area rest rooms, including 
those at the Office/Community building. 
 
Our major recommendations are to install rooftop solar PV arrays that would be owned 
by the Town of Milton (or perhaps Winter Valley) on all buildings except building #5 and 
to install a lithium “battery energy storage system” (BESS) at the exterior of all six 
buildings, sized to meet the current average monthly demand of each building (as 
historically recorded on each building’s master electric meter).  The roof surfaces on 
Bldgs. 1-4 are now 14 years old and that age needs to be considered regarding the 
placement of PV panels.  It is also presently assumed that the existing trussed roof 
structures will not require modification to support the weight of the PV arrays. 
 
This report treats only non-residential loads at WV to start.  When we refer 
to "the current average monthly demand of each building (as historically recorded on 
each building’s master electric meter" we are not including the residential electricity 
loads that are recorded on each resident’s electric meter.   The rationale is that 
residents probably will not see bill savings because of their utility allowances will be 
adjusted as the consumption is reduced and their monthly rent will increase by a 
commensurate amount. To overcome that obstacle might require complex design 
modifications that we address in the next phase of work (called "Energy Load 
Assessment"). 
 
 
Rationale for sizing Solar and BESS installations: 
 
We generally start by maximizing the amount of solar PV that will fit at each facility. In 
the Winter Valley buildings, we will consider sharing solar and BESS resources with 
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behind-the-meter wiring (which seems to be the intent of the new generator 
specification). If that is impractical, we will consider a Community Solar arrangement 
with Eversource cooperation. (When the total solar output exceeds the connected 
electric load, the combination of a BESS and net metering – and possible inter-building 
sharing -- will usually make any surplus economical.)  Our current analysis indicates 
that the rooftop PV potential of Bldgs. 1-4 and the office/community building will only 
provide on average about 40% of each building’s annual kWh requirements, so sharing 
among buildings may not be practical at Winter Valley. 
 
To size the BESS power rating (kW), we generally try to serve the full average electrical 
load of the facility, or at least it’s important circuits. Where apartments are individually 
metered, we consider sharing as above. 
 
To size the BESS energy capacity (kWh), we start by recommending four hours of 
resilience at the predicted coincident average demand for each building. In the rare 
case where grid power is lost for more than four hours and the solar energy is unable to 
keep the BESS charged, a backup generator could automatically assume the load. The 
kWh capacity of the BESS is the principal cost driver. Backup generators are not 
currently included in this analysis.  Final recommendations will be made in the detailed 
Design phase. 
 
The table below displays the estimated 10-year Cash Flow per the average Winter 
Valley building’s savings and cost resulting from the installation of the recommended 
solar PV rooftop arrays, a BESS at each building, and new controls.  The aggregate 
total for all 6 buildings is displayed in the yellow highlighted box at the top of the table.  
The total installation cost for all six buildings would cost approximately $1,109,000, of 
which a total loan of $598,000 (net of the 30% investment tax credit) would be 
amortized with savings/revenues over a 10-year period.  First year savings/revenues for 
all six buildings would be approximately $165,000 against expenses of $103,000.  A 
total funding shortfall (or Resiliency Gap) of $255,000 would have to be filled with grant 
or other financial sources. It should be noted that cost estimated are also based on the 
assumption that the existing trussed roof structures will not require modification to 
support the weight of the PV arrays. 
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Table 1 – Winter Valley Average Building Parametric Model ProForma Cash Flow 
 

 
 
 
The roof space on Building 5 is not likely to accommodate much if any solar PV and it is 
not recommended in this analysis.  Building 5 is getting a new 100kW diesel fueled 
generator, the cost of which is not included in our recommendations.  Since it is to be 
connected to apartment loads as well as common area loads, we have sized the BESS 
at all buildings to also meet the combined average loads of the apartments as well, but 
only when the grid is down and not as a means of reducing resident electricity payments 
as calculated for the utility allowances.    
 
The actual ITC value would not be available to Milton until year 2 of any financing so the 
initial debt would be based on the full installation cost and then paid down with a balloon 
payment.  On the other hand, revenue streams such as SMART, Connected Solutions 
and Clean Peak are reduced annually over time and may perhaps disappear altogether 
before the debt is fully repaid.  These particulars will be more fully evaluated in our Final 
Report.  For now, we encourage feedback from Milton on the overall project approach. 
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The analysis does not yet include the possibility of a Production Tax Credit available 
under the IRA for PV system installations. 
 
 
Existing Conditions 
 
Winter Valley is located at 600 Canton Avenue in Milton.  It contains 160 senior citizen 
units, typically housing about 164 residents.  There are five apartment buildings and a 
separate office/community building. 
 
Apartment types per building are as follows: 
 
Bldg.  # 1 2 3 4 5 

      
One Bed 31 30 31 30 24 
Two Bed 1 2 1 2 0 
Studio     8 

Totals: 32 32 32 32 32 
 
Current common spaces and use patterns:  
 

• Residential buildings  
o Hallways (generally 8am-9pm used by residents)  
o Laundry room (generally 8am-9pm used by residents)  
o The community room in each building is used by residents with no set 

schedule. 
 

• Office building  
o Office spaces occupied daily. 
o Dining room/activity room  

§ Some activity almost every day 
o Beauty shop  
o Commercial kitchen has an electric stove/oven, one commercial 

refrigerator, three commercial freezers, and two residential type 
refrigerators. 
 

• Community Room 
o Generally, Monday to Friday, at least one activity is held in the building 

with about 10 -25 participants. Monthly at least 4 larger events are held 
with 25 – 40 participants. 
 

• During the day, twelve to fifteen staff are deployed throughout the five residential 
buildings and management office. 
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Building Shell / Exterior  
 
Buildings # 1-4 are 2-stories in height. Building #5 is partially 3-stories.  Buildings 1-4 
are steel frame construction with vinyl siding.  Building #5 is wood framed.  All have slab 
on grade foundations.  Buildings 1-4 were built in the late 1970s, Building 5 in 1990.  A 
sixth apartment building is currently in the design stage. 
 
The office/community building is also steel framed, vinyl sided, one story with a slab on 
grade foundation. 
 
Absent building plans, the square footage per building was estimated by CESI using 
Google Earth measurements.  Total square feet are approximately 162,000 (roughly 
31,000+ each for Bldgs. 1-5 and 6,000 for the office/community building. 
 
Prior to 2004, the property received a HUD grant to do some drainage work around the 
buildings. As they trenched around the buildings, they had to remove some of the siding 
along the slab foundation and it was found that the insulation in places was not installed 
properly.  Insulation was replaced or added at areas where insulation was found 
lacking. The buildings were thermal scanned by MassSave around 2009 and blown in 
insulation was placed in areas where insufficient insulation was detected. 
 
Roof 
 
All roofs are wood frame truss construction, with various pitched (shingled) and flat 
(membrane) areas.  The roof framing and surfaces of Bldgs. 1-4 were replaced in 2009 
due to structural defects in the original roof framing.   Bldg. 5 received new shingles and 
a new membrane over the third floor of the central building section in 2018. 
 
Windows  
 
In 2010 and 2011 the windows were replaced in buildings 1-4 and the office building 
with Energy Star rated energy efficient (U-value of .30) double hung vinyl clad windows.  
Following is an excerpt from the window specifications for that project: 
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The windows at Bldg. 5 may be original from the time of construction. 
 
 
HVAC 
 
Heating 
  
Buildings 1-4 common areas, all apartments and the entire office building are heated 
with electric resistance baseboard and a few wall mount terminal heaters in the office 
building and common areas. 
 
Building 5 (common and apartment spaces) are heated by two oil-fired Budurus 
hydronic boilers, Model G215/7 which are 86% efficient, standard atmospheric 
combustion oil-fired (the boilers are about 2 years old).  The boiler replacement bid set 
(see excerpts in Appendix A) provided by Milton appears to show one hydronic loop 
throughout the building, two redundant heating circulators with efficient variable 
frequency drives (VFDs).  The boiler water supply temperatures are reset as a function 
of outdoor temperature. The drawings do not show how the hydronic heating loop is 
piped (reverse return, etc.). The drawings note that all work must conform to Appendix 
115M, 780CMR of the Stretch Building code as adopted by the Town of Milton. 
 
The boilers also provide priority domestic hot water heating through a heat exchanger 
loop in two large domestic hot water storage tanks with 3-speed circulator pumps.  The 
system also utilizes a domestic hot water recirculation loop and associated pump. 
 
A 4,000-gallon underground oil tank is located south of (behind) Bldg. 5. 
 
 
Thermostats  
 
All electric resistance heaters in apartments and common areas are controlled by wall-
mounted line voltage thermostats (Photo 1995 in Appendix B).  A few wall-mounted unit 
heaters are controlled by integral thermostats.  The wall-mounted thermostat in the 
community room has a locked cover to prevent unauthorized temperature adjustments 
(Photo 2043).  The thermostats in the Bldg. 5 apartments are Cadet low-voltage heat 
only digital models, probably wired to an electric zone valve. (Photo 2089). 
 
 
Air Conditioning 
  
Each apartment has one through the wall AC unit of various vintages and efficiencies. 
Building 5 has nine units on the top floor, six of which are serviced by a central AC unit 
replaced in the spring of 2022.  From the specifications provided by Milton the 
installation included two LMU36CHV outdoor units on stands and six LSN120HSV5 
indoor wall hung units. 
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A central AC/Heat unit was added to Bldg.3 when the central area underwent an 
assisted living conversion. There is an underground propane tank next to the building. 
 
The only common area/corridor air conditioning is a through the wall unit in each 
apartment building’s activity room on the first floor and in the office building community 
room. 
 

Ventilation 
  
All bathrooms and laundry rooms have active ventilation of some kind.  
(Photo 2107) Bldg.5 basement shows what may be a make-up air system in 
background. 

 
 
 
Emergency Systems 
  
There is a small diesel generator at the back of Building 5 which is to be replaced 
shortly with a new 100kW generator to meet HUD’s project refinance requirement of 
being able to use the elevator during a grid outage.  The specification provided by 
Milton indicates that the new generator will also supply power to the apartments 
(although individually metered) during a grid outage. That will require new wiring and an 
ATS behind each meter. If this is done, we can potentially share the BESS among 
apartments. 
 
In addition, Bldgs. 1-4 have emergency backup batteries for common area lighting for 
45 minutes and to also power the alarm systems.  The generator in Bldg. 5 is currently 
wired to two Kohler Power Systems transfer switches (Photos 2115 and 2116). 
 
 
Lighting   
 
MassSave upgrade all common area (controls and sensors) to LED 4 years ago.  The 
retrofit also included LEDs in all apartments. 
 
Interior Emergency/Security 
 
All emergency lighting is now LED.  Interior common areas have battery backup of the 
required 45 min although the conversion to LED should extend that time by a 
considerable amount (see certificate of substantial completion in Appendix) 
 
Exterior Security  
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Winter Valley has no specific exterior security lighting requirements but the areas are 
well lit.   As lighting fixtures get replaced some are move reconfigured to a lower poll set 
up.  Exterior lighting is controlled by manually adjusted timers that come on at dusk  
 
Interior Fixture Types 
 
There is a mixture of surface mounted ceiling troffers, typically 8-foot LED bulbs in 
laundry, community rooms and hallways. Bldg. 5 common areas have surface mounted 
troffers and circular fixtures recessed in drop ceiling panels (kitchen and community 
room.  
 
 
Domestic Hot Water and Potable Water 
 
Hot Water 
 
Water for the apartments is heated by electric resistance coils in Rheem 30-gallon 
tanks, each containing two 4500-Watt coils.  The tanks are located in apartment closets.  
About 40 or so tanks were updated last year with similar models. 
 
The community/office building has a Rudd Achiever 80-gallon electric resistance coil 
tank (Photo 1952).  The laundries in Bldgs. 1-4 have a Rheem 65-gallon electric tank 
(Photos 2021 and 2053). 
 
Bldg. 5’s domestic hot water is heated on a priority basis by the two Budurus oil-fired 
hydronic heating boilers and stored in two large storage tanks with heat exchangers 
(Photos 2116 and 2117).  Dual Grundfos circulators circulate the boiler water through 
the tank heat exchangers. 
 
Cold Water 
 
All of the toilets (common area and apartment) appear to be 1.6-gallon gravity flush 
types, typically American Standard with Fluidmaster 400A flush valves (Photos 1967 
and 2024).  The office/community building has 2 toilets. 
 
There is no active irrigation system in use at any of the buildings. 
 
CESI has not yet received any water billing histories for Winter Valley.  It is assumed 
that each building has its own water meter and account.  Given the elderly-occupied 
nature of the site it is not likely that toilet, showerhead, or aerator replacements will yield 
much water savings through normal usage alone (with the possible exception of the 
fixtures in the community building which likely see the most use [flushes, minutes of 
faucet run time) per day.  However, even the newer 1.6 or 1.2 gallon per flush gravity 
toilets can gradually begin to use more water, especially if the flappers no longer seal 
properly or the water levels gradually rise above the water fill tube.  These issues can 
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be controlled by good maintenance practices which Winter Valley is likely adhering to. 
Nonetheless, a quick review of actual water use in each building may be warranted.  
 
 
Smoke/CO Detectors  
 
In units, smoke/carbon monoxide detectors are installed per HUD requirements.  All 
were replaced about a year ago.  Each unit has at least one detector, most have 
multiple detectors.  In addition, each apartment has fire suppression sprinklers, 
activated by heat. 
 
 
Central Laundries  
 
Each building has 4 or 5 new electric dryers and washing machines replaced in 2022, 
coin operated, and owned by the site.  The community building also has a laundry with 
2 washers and 2 dryers. 
 
 
Apartments  
 
Each apartment has a full kitchen, full living room/dining area, bedroom (except for the 
eight efficiency units) and a full bathroom. Individual kitchen equipment is replaced as 
necessary.  There have been no large-scale upgrades. Appliances include a refrigerator 
(with freezer, about 17 cubic feet in size) and an electric stove.  There is no 
dishwasher or in-unit laundry equipment. Residents typically provide a microwave, 
toaster oven, coffee maker, etc. 
 
Energy and Water Baselines 
 
Electricity: 
 
Building 1: 
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Building 2: 
 

 
 
 
 
 
Building 3 
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Building 4 
 

 
 
 
Building 5 
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Office / Community Building 
 

 
 
Fuel Oil Building 5 Heat and Domestic Hot Water 
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Propane is used for heating at Building 3.  According to site management, the average 
annual consumption over the past three years is 555 gals. 
 
 
Water and Sewer 
 
Only one 89-day bill was submitted for review.  Analysis below shows what may be 
reasonably low consumption per occupant (assuming it represents an annual usage 
rate). 
 

 
 
 
 
Individual Metering  
 

• Apartments are individually metered for electricity. 
• All residents receive a Utility Allowance for electricity. 

 
Residents receive a HUD subsidy for electric utilities effective 02.01.2023 as follows: 
Buildings 1-4: 1 BD $104, 2 BD $150 and Building 5: studio $37 and 1 BD $33 or $41. 
Building Five the heat is included in the rent, Buildings One through Four, residents pay 
for heat, it is electric baseboard. 
 
 
Other Potential Recommended ECMs 
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• EE – in addition to selective ASHP’s, Windows and wall Insulation as Mass Save 

noted on their inspection.. 
 

• BESS energy storage battery, utility’s electric service and main switchgear? 
Add to current critical loads? 

 
• Install a Public Display of MG performance in Community Building 

 
• Resilience- Communications – Evaluate microwave, satellite, and LTE etc.,   

during communications outages. 
 
 
Phase 2 Recommendations: 
 

• Site is on opposite side of Canton Ave. from Town Hall and opposite side of 
Franklin from the Police Department.  

• Investigate opportunities at other sites. 
 
 
Next Steps 
 

1. Consult Eversource engineers regarding potential changes to electric service. 
2. Inspect front-end electric service in each building with PV and BESS in mind. 
3. Interview engineer regarding design of new 100kW generator at Building 5. 
4. Develop costs, savings, and recommendations regarding "Other Potential 

Recommended ECMs.” 
5. Consider sharing DERs among adjacent town facilities. 

 
 
 
 
 
 
 
 
 
 
 
 
 
Appendix A  
 
Excerpt from recent Building #5 central heating system improvements drawings: 
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Appendix B 
 
Photos 
 

2107    1995    2043 
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2089    2115    1952 

 

 
 
 
 
 
 
 
 
 
 
2021    2116    1967 
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Appendix C 
 
Electricity Allowance kWh Consumption Calculations – 2021-2022 
Based on Sample of Apartment Usage 
 

 


