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This case study analyzes a 54% reduction in utility use 
that grew from collaboration between NOVO 
Development (owner), National Water and Power 
(billing service provider) and Wellspring Wireless 
(manufacturer) to fully exploit sub-metering and control 
systems installed in a master metered building with 60 
apartments in 6 floors. The project began with a request 
for proposals by NOVO of several suppliers for electric 
sub-metering. AllianceData (now part of National 
Water and Power, or NWP) was one of several  
respondents  offering  a combination of IMS electric 
meters and run-time monitors + Inovonics radios. Had the job gone forward with electric 
& heat monitoring only, Alliance may have captured an order at a competitive “per 
apartment” price and a multi-year contract to bill for heating gas and electric.  
 
However, the AllianceData NE Regional Sales Manager, Dennis Carapezza (now with 
NWP) was familiar with Wellspring, and decided that Wellspring’s unique approach 
could differentiate his offering. He recognized that the total utility expense of the 
property was heavily impacted by water and sewer expense – and that gas used for 
domestic hot water was also a significant cost. He contacted Wellspring to propose a 
more comprehensive system, metering electric, water, sewer, domestic hot water energy, 
and gas used for heating. Novo Properties decided to go with this more comprehensive 
measurement and control system. Wellspring now provides diagnostic reporting and 
NWP provides billing for water, sewer, domestic hot water energy, gas heat and electric.   
 
Each apartment has a breaker panel and a gas furnace with an air conditioner. The water 
system is riser piped, with a central gas boiler generating domestic hot water energy.  
 

Wellspring’s proposal offered Green Thermostats to 
control and measure the heating AND air conditioning 
use, Aqura water meters mounted at the tub, shower, 
toilet and kitchen hot water feed (4 meters per 
apartment), and IMS electric meters with line powered 
ZigBee radios that double as routers. In Wellspring’s 
system, every line powered radio node becomes a mesh 
network  node  –  an  intelligent  repeater that chooses the  

best route for data transfer from 16 alternatives, operating on one of four frequencies. 
(Competing systems are one way, with one path, operating on one frequency.)  
 

 

 
Aqura water/wet energy meter 
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The Zigbee radios incorporated into every 
thermostat and electric meter are line powered so 
they act as data routers. This creates an 
unbelievably robust network of nodes that have no 
batteries to degrade and replace over time. 
Lithium battery powered water meters choose a 
router to talk to, from up to 16 alternatives they 
may see. In every case, if a message is sent and no 
acknowledgment is received, the sending node 
chooses  a  different  route.   If  repeated  attempts  

fail, the end node will search for a new network on a different frequency. All ZigBee Pro 
nodes (whether made by Wellspring or others) do this.  
 
Novo Properties planned, and ultimately implemented a rent reduction for existing 
residents of around $170, which was most of the projected $223 average monthly cost of 
utilities. Novo was counting on utility use reductions to justify their investment. 
Everyone knew there would be reductions. The projection included in the original 
proposal is shown below. This kind of a table is part of every Wellspring proposal.  
 

Prepared for:
Property:

Units:

After 
Submetering

$$ Benefit

Total Utility Costs
Conservation Savings - Water 20.0%
Conservation Savings - Hot Water Energy 7.0%
Conservation Savings - Electric 10.0%
Conservation Savings - Heating Energy 20.0%
Water & Sewer - Inside Units $48,096 $38,484 $9,612 
Water & Sewer - Common Area $9,240 $9,240 $0 
Domestic Hot Water Energy $20,400 $18,876 $1,524 
Electric Energy - Inside Units $73,140 $65,826 $7,314 
Gas Heating Energy - Inside Units $37,993 $30,394 $7,599 
Common Area - Elect., Gas, Heat, Cool Energy $8,127 $8,127 $0 
Refuse Removal $0 $0 $0 
Total $196,996 $170,947 $26,049 

Collections
Occupancy % 95.0%
Utility & Other Cost Billed $155,104 
Metering Service Fees $5,513 
Collection % 95.0%
Collections (are less due to lag in receivables) $0 $150,442 $150,442 

Metering Service Fees
RBC Fee ($ apt unit/month - proforma) $7.67 
Maintenance Fee $0.00 
Less: Resident Fee Collections $7.28 
Net Fees paid by Owner (due to collection loss) $0.39 

Total Owner Fees, gross before recovery per year $0 $5,509 

Net Utility Expense $196,996 $26,013 $170,982 
Plus Rent Concession ($170 for existing, $120 for new tenants) $104,040 
Total  $196,996 $130,053 $66,942 

Total Investment $115,080 

58.2%
Simple Payback (after lease phase in period) 1.7 years
Months to Break Even (incl. lease phase in period of 12 mo.) 38 months

Increase in Property Valuation @ 9.0% Cap Rate $743,804

Billing Service Company

Ave. Monthly bill = $223.08

Baseline
Following Full Implementation (Second Year)

Investment Analysis

Case Study
60 

ROI
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Actual Result – Water and Sewer 
 
Water usage experienced the most dramatic reduction, from 225 gallons per apartment 
per day, to 68. Cheverly’s water/sewer utility uses a graduated rate that increases as 
consumption rises. While the property reduced water use by 66% (last 12 months 
compared to the baseline), they reduced their water/sewer expense by over 80%. Water 
sewer averaged $115 per apartment per month in the first 9 months of 2008 – in first half 
of 2010, it averaged $13.25. Total water sewer expense has dropped from $73,320 in 
2008 (higher than our proposal baseline of $57,336), down to $13,565 over the last 12 
months. 
 
Take a moment to consider – the $60,000 savings in water and sewer expense at this 
property was sufficient to pay back their total investment for sub-metering heat, electric, 
water, sewer and domestic hot water energy in 2 years. Current water consumption of 
under 80 gallons per apartment per day is consistent with other Wellspring sub-metered 
properties, and serves as a benchmark goal that can be achieved on other properties. 
 
Of course, this dramatic reduction in water use resulted from much more than resident 
behaviorial change. The BIG change was in leak mitigation. This too is a behavioral 
change – but the behavior that changed was NOVO maintenance team behavior, armed 
with Wellspring’s daily leak monitoring reports sent by e-mail to NOVO’s asset manager 
and site personnel. In this case, the on-site manger was aggressive in repairing leaks as 
they were reported.  Today, leak reports sent to the property show “0” leaks, and they are 
maintaining water use in the 65 to 75 gallon per apartment per day range for the total 
property (this figure includes water used in common area laundries). 
 

60 Unit Case Study
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Submetering was installed in January of 2009. The data shown above represents the 
master meter data. Sub-meters installed on the kitchen hot, toilet, tub, and shower 
account for 78.6% of the utility meter water use. To make invoicing easy for NWP, 
Wellspring grosses up measured use to account for unmeasured use points, dividing hot 
water use by 0.9 so billing actually totals 83.6% of master meter usage, leaving 16.4% of 
total usage attributable to common area laundries.   
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When comparing total consumption in the first half of 2010 to the 4 month period prior to 
sub-metering, the drop is 51%. If we compare the last 12 months to all of 2008, the drop 
is 66%. The instructive conclusion – every property in Wellspring’s meter reading 
portfolio operates below 105 gallons per apartment per day, with an average around 80. 
Savings projections to these levels are reasonable, but the amount saved depends on the 
baseline, which generally includes many undetected toilet leaks. 
 
Water/sewer rates at this property are graduated, so that high consumption is penalized 
with a much higher rate per thousand gallons. The plot below shows dollars spent rather 
than gallons consumed, which reveal a bit more dramatic decline from $115 average per 
month during the first 9 months of 2008 to only $13.25 per month in the first half 2010.  

60 Unit Case Study - Water/Sewer
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Actual Results – Electricity 
 
Tracking electric usage reveals a 33% decline in use. However, in the three critical 
summer months of 2009 after metering, consumption was down by 49% vs the same 
three months of the prior year. Savings is $24,126 per year, of which $16,500 accrued in 
the summer months alone.  

60 Unit Case Study - Electric

0

2,000

4,000

6,000

8,000

10,000

12,000

14,000

1 2 3 4 5 6 7 8 9 10 11 12

M
on

th
ly

 C
os

t i
n 

$

2008 2009 2010
 



 5 

Of course, residents have a large incentive to behave differently now that they are 
metered. But just as important, they now have Green Thermostats that they use to control 
utility use. These thermostats were purchased to track heating energy of the gas furnaces, 
but they also control air conditioner use. Residents program them aggressively, allowing 
temperatures to rise when they are at work, and scheduling the temperatures to more 
comfortable levels when they return. Unlike traditional Honeywell programmable 
thermostats, Green Thermostats are easy to program with a simple menu function, in one 
of three user determined languages. And they provide visible (on display) feedback to 
residents, telling them how long their air conditioner has been on. If they want to 
conserve, they have a thermostat dashboard to show them results. 
 
We have no way of knowing how other behaviors may have changed, such as closing 
open windows while the A/C is on. Regardless, the impact of sub-metering along with 
Green Thermostats has been dramatic.  
 
Wellspring has begun to report average indoor and outdoor temperatures, set-points, 
thermostats status (scheduled, hold or over-ride), along with demand (in minutes) for 
cooling. Diagnostics are being developed from this data. For example, the data will tell us 
when the system capacity is compromised (dirty filters, broken fan motor), and when 
windows are open. We can also correlate high electric bills with thermostat settings and 
A/C operating time. This information is especially helpful when a resident experiences a 
high bill – the owner can see why, and do something about it.  
 
Electric Meter Registration Challenge 
 
In the early months, NOVO observed that sub-meters were accumulating kwh that was 
about 300 kwh/day short of what the master meter was showing. Naturally, we 
investigated, and confirmed their conclusions as the chart shows below for 2009.  
 

60 Unit Cast Study Electrical Use
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A site visit revealed that a T-mobile cell tower was operating on the roof. This cell tower 
had been previously sub-metered, but the sub-meter had never been read. By reading it 
several times over a week, we showed that this tower accounted for most of the common 
area use. This sub-meter was subsequently fitted with a ZigBee radio, and added to the 
property billing contract, so that now T-mobile pays for the energy they consume right 
along with other tenants.  
 
Results - Natural Gas   
 
Gas is used for heat burned in furnaces located in each unit, and at the central boiler used 
to generate domestic hot water energy. Green Thermostats are being used to track (and 
display) the time of operation on heat – the time that the gas valve is open. Each furnace 
has a nameplate rating (BTU input per hour), which is multiplied by the run time 
recorded at the thermostat to determine the BTU’s of gas consumed in each apartment.  
 
Of course, tracking set-points, thermostat status and actual temperatures has been helpful 
to explain why some gas-heat bills are higher, and others lower. This data also reveals the 
exaggerated benefit frugal residents enjoy, thanks to thermal sharing. When winter set-
points are kept low, energy is transferred from warmer neighbors, reducing their furnace 
run time more that one would expect. The opposite is also true – those who raise their set-
point relative to their neighbors give up energy through their shared walls, floor and 
ceiling. The greater incentive to control set-points has inspired more aggressive setpoint 
control, saving energy and lowering utility expense for everyone at the property. 
 
The last 12 months show a 36% drop in total gas usage compared to 2008. However, gas 
rates have also declined, so the drop in gas expense has been 61%. Since historical rates 
were much higher in the winter months, dollar denominated savings attributable to 
reductions in water use are 35%, while savings in heat related consumption is a 
staggering 71%.  The chart below shows the more objective decline in therm use. 

60 Unit Case Study - Gas
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It is difficult to draw conclusions regarding the drop in gas used for heating, without also 
comparing the “degree-day” demand for heat in the periods used for comparison. NOAA 
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publishes this data. At this writing, we have data through January of 2010, showing that 
degree days for the most recent winter were 5% below the prior year.  Novo also installed 
a more efficient domestic hot water system that is better controlled, which contributed 
significantly to the drop in domestic hot water energy use.   
 
This result has been influenced by weather (5%), by a more efficient domestic hot water 
system, by use of Green Thermostats (even though billing was not in force), and by folks 
who kept their windows shut, knowing that they would be billed at some point in time.    
 
Results Summary 
 
The table below compares our projections made at the time of the proposal, to actual 
results that we know from utility data provided through the first quarter of 2010. 
 

Baseline Proposed Savings % Saved Actual Savings % Saved
Water/Sewer $57,336 $47,724 $9,612 17% $13,565 $43,771 76%
DHW Energy $20,400 $18,876 $1,524 7% $11,782 $8,618 42%
Electricity $78,358 $71,044 $7,314 9% $54,232 $24,126 31%
Gas Heat $40,902 $33,303 $7,599 19% $11,864 $29,038 71%

Total Utility Expense $196,996 $170,947 $26,049 13% $91,443 $105,553 54%

Actual Invested Capital $115,080
Simple Payback (years) - based on savings alone 1.1

Annual Project Finance Payments (4 year amortization at 10%) $35,025
Annual Cashflow Improvement $70,529
Equivalent Rent Increase (per month) $98

Increase in Property Valuation at 8% CAP Rate $1,319,418
Increase in Valuation - per apartment unit $21,990

Original Proposal Actual Results

 
 
The bottom line for NOVO – a $70,000 + per year cash flow improvement and a $1.32 
million boost in property valuation ($22,000 a unit).  It is hard to conceive of a better 
place for this owner to have invested their time and energy, where they could have 
generated a greater return? 
 
It is also instructive, that Dennis Carapezza (NWP NE Regional Sales Manager) took the 
customer from where they began – seeking to control electrical and heating expense that 
ultimately generated $57,000 in savings, to a more comprehensive Wellspring system 
saving $105,000 per year.  The owner captured MUCH more, with no increment in cash 
investment (the job was financed). The billing company (now NWP Services Corp) 
increased their sale by a factor of 2X, and their billing fees by 80%. Residents are paying 
utilities that average $130 a month; considerably less than the $223 initially projected. 
This keeps the property competitive in their marketplace.  
 
Everybody wins. As it should be.   
 
To learn more about how Wellspring metering/control systems and NWP Services can 
impact your properties net income and valuation, contact: Dennis Carapezza, NE 
Regional Sales Manager for NWP Services at 866-729-5750, or Rick Whiffen of  
Wellspring at 215-788-8485 ext 404.  


