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Picture 1: Aerial view of the Athol Waste Water Treatment Plant  
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Project Contact Information 

 

The primary purpose of this report is to review the existing heating, cooling and ventilation systems within 
the Athol Waste Water Treatment Plant, WWTP, located at 69 Jones Street in Athol, MA. The review of 
the on-site conditions occurred on June 20th, 2023.   
 

Building Summary 
 

Building Use and Description 

The facility is used as the Waste Water Treatment Plant for the Town of Athol.  The original plant was built 
in 1971 with additions and renovations completed in 2009. That included a major Headworks Building 
addition, new aeration systems, Pump Station Building modifications, new Ultraviolet disinfection and 
renovations to the front Process Building including a new boiler system.  

The Pump Galley Building has three levels which comprise about 870 square feet.  The brick and concrete 
building is minimally heated with electric resistance type, suspended unit heaters. The two (2) model 
EUL25B73C unit heaters have a 25 kW capacity.  The building is rarely occupied for more than a few 
minutes per day.  There is an existing rooftop air inlet hood along with an exhaust fan.  The two (2) 7.5 
horsepower (hp) and single (1) 20 hp pumps operate continuously and have VFDs (variable speed drives). 
The remaining two (2) pumps which are located under the stairs operate six times per day for only fifteen 
minutes.  They are controlled by ABB VFDs.  At the time of the site visit, pump #2 was operating at 98% 
speed.   
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Picture 2: Pump Gallery/Station Building 

The Headworks Building is the location at which the raw sewage enters the plant.  The original section of 
the building has one level with the addition having two levels.  Together they comprise about 4,010 square 
feet.  The building includes a blower room, an alkalinity supplement chemical storage area (known as the 
“Mag Room” given the two (2) Magnesium Hydroxide tanks), boiler room, a solids loading area, and a grit 
removal and channel system.   

 

 

Picture 3:  Headworks Building 

The addition to the Headworks Building has four to six inches of rigid board insulation under the roof 
membrane. The existing portion of the roof was replaced about eight years ago with about two inches of 
rigid board insulation.  The walls have 1 ½” rigid board insulation in between the exterior brick and eight 
inch concrete blocks.  There is a rear insulated overhead door.  Doors and windows have thermal pane 
glass and several skylights exist in the roof.  
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The Process Building contains the office, laboratory, visitor’s restroom, locker room, staff bathroom, 
electrical room, break room, tool room, Vehicle Storage, Solids Handling Room, and the Chemical Room.   
There are two levels in this building which comprise about 9,016 square feet.  The Solids Room has four 
(4) large sludge tanks.  The calorifier tank room pumps run continuously.  The basement sludge pumps 
only operate one hour per day.  The septage pumps operate about one and half hours per day.  The 
Laboratory includes a Fume Hood.  Doors and windows have thermal pane glass, and several skylights 
exist in the roof.  

 

Operations Schedule and Energy Usage 

The building is staffed from Monday through Friday from 6:45 AM – 2:45 PM and about four hours during 
the weekend.  The front Process Building is generally maintained at 68°F during the heating season and 
70°F for cooling.   

There is no natural gas service at the remote site location of the Athol WWTP. There are two (2) #2 fuel 
oil storage tanks; one for the Wastewater Headworks Building for which 3,321 gallons were delivered  in 
the period from December 19th,  2019 through March 18th, 2022.  The total cost during that time was 
$9,432 with an average cost of $2.84 per gallon.  The most recent price per gallon for oil delivered is $2.63.  
Looking back to available usage figures from about fourteen years ago, the Headworks building annual oil 
usage was 3,755 gallons.  

The #2 oil account for the second tank at the WWTP Process Building incurred the following usages:   

Period of Deliveries Total Gallons Total Price   (average $/gallon) 
November 2019 – April 2020 3,952                   $7,290   ($1.85) 
May 2020 – June 2021 4,195  $7,841   ($1.87) 
September2021 – June 2022 3,397 $11,024   ($3.25)    

 

The fuel oil usage pattern is fairly typical for this type of building.  Looking back to available usage figures 
from about fourteen years ago, the main building oil annual usage was 3,299 gallons and the price per 
gallon was $3.04.  The usage per square foot per year is in the normal range for the front Process Builidng 
but seems higher than necessary for the Headworks building.  That type of facility would normally have 
an energy recovery ventilation system to reduce heating loads. 

The annual energy usage was 669,200 kWh for the 21-22 season and 645,000 kWh for the twelve months 
prior.   Just before this report was finalized, RISE received the most recent bill showing the summation of 
the preceding twelve months to be 692,600 kWh.  Looking back to available usage figures from about 
fourteen years ago, the main building electricity usage was 612,000 kWh per year at a blended rate of 
16.5 cents per kWh. Monthly electric demand over the past two years has typically ranged from 86 To 120 
kW with the annual average firgures at 115 and 101 respectively.  This report uses a marginal cost of 16 
cents per kWh.  The current demand charge is $12.47 per kW.  The use of electricity is in a high range of 
45 kWh/sq.ft./year. However, much of the electric usage is outside of the buildings so that the builidng 
square footage becomes less relevant.  Gauging the annual usage on a per capaita basis derives a figure 
of 56 kWh/resident.   That figure happens to be just under one-third the usage of a similar waste water 
treatment plant for a smaller town reviewed a few years ago.  
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HVAC Equipment  
The Head Works Building has a thirteen year old, cast iron boiler. The Smith 19A-7-W series boiler has a 
Carlin oil-fired burner with a firing range of 6 to 13.2 gallons per hour.  The boiler has an IBR net minimum 
output rating of 901,000 Btu/hour and was specified to operate with glycol fluid.  The boiler was designed 
with the intention set up to have a positive pressure fire with a slide damper at the breeching. The 
barometric damper controls the vertical chimney draft rate.  The current boiler size seems to be large for 
this building especially given that its gross output is over 1,000,000 Btu/hour.   
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Pictures 4 and 5:  The front and rear views of the Headworks Building’s Smith hydronic boiler.   

It was noted that the bottom edge of the boiler cabinet has either corrosion or burned off paint. Inside 
the boiler cabinet should be factory installed insulation over the cast iron sections and fire sealing 
compound in between the sections to prevent the latter.    

The boiler distribution system includes two (2) redundant cast iron in-line Taco single speed pumps piped 
in parallel.  The pumps are each driven by a 3 hp motor at 1755 rpm.  A Yankee Technology (now Carrier) 
BMS control panel box contains an Automated Logic SE6104 control module for the boiler system.  

                        

Picture 6:  A view of the bottom edge of boiler.      Picture 7:  Electric water heater for emergency wash.                                                            
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There is a small freestanding electric water heater in the Headworks Building boiler room.   The Bradford 
White Corporation model number RE120U6-1NAL has a 19 gallon capacity and one 1,500 watt electric 
resistance heating element.  This tank only serves the wash station in the adjacent Mag Room after passing 
through the Leonard mixing valve.  It was noted that the copper hot piping out of the tank was not all 
insulated.  Insulation applied to the remainder of the piping is recommended.  Pipe insulation does exist 
in the adjoining room.   

The exhaust fans in the Mag Room are controlled by Johnson Controls exhaust fan temperature reverse 
thermostat.   

For the main Process Building, there is a roof top unit (RTU) which is designed to provide cooling and 
ventilation for the laboratory, office, corridor, and shower room.  With the use of the hydronic duct coils, 
the RTU fan also operates during the heating season.  An American Standard/Trane model 
4TCC3048A4000AA which was manufactured in 2006 was found to be operating at the time of the visit.   
It has one (1) ¾ horsepower supply air fan, one (1) ¼ horsepower outdoor condenser fan motor and one 
(1) compressor motor.   The RTU has 11 EER and 13 SEER efficiency ratings; a 1,600 cfm supply air flow 
rate; and a cooling capacity of 46,500 Btu/hour.  The RTU operates with R-410A refrigerant which is now 
in the process of being phased out.  Given the need for constant air turnover in this type of facility,  it is 
recommended that the RTU fan shall be operated in the “ON” mode for continuous air flow.  Ventilation 
should occur continuously during occupied hours, not just during a heating or cooling demand fan cycle.   

The Process Building has a thirteen year old cast iron boiler which is located in the basement.  The Smith 
19A-8-W series boiler has a Carlin oil-fired burner.  The boiler has an IBR net rating of 1,063,000 Btu/hour 
and was specified to operate with glycol fluid.  The boiler was intended to be set up to have a positive 
pressure fire with a slide damper at the breeching. The barometric damper controls the vertical chimney 
draft rate.   

                

Pictures 8 and 9: Modine suspended unit heaters in the Headworks Building.  
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Picture 10:  The oil-fired, Smith cast iron boiler in the Process Building basement. 

The boiler vents into a chimney but it is not clear if there is a liner present.  The chimney has a cap base 
with a fitting for a hood which is missing. There are four stainless steel threaded rods which could secure 
a cap if located.  Perhaps the base was installed to fine tune the chimney draft.  Before installing a hood, 
the flue pipe draft rate should be verified at the stack in the basement both with and without the boiler 
burner in operation.  The boiler provides heat to suspended and wall mounted fan coil units, perimeter 
fin tube convectors and two (2) in-duct coils associated with the RTU system.   

 

            

Picture 11: Missing chimney hood above base cap.                              Picture 12: Heating coil in RTU ductwork.  
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The boiler was designed with an indirect domestic hot water tank.  That tank has since failed; the current 
tank is a two year old SuperStor Contender model SSC-119 with a storage capacity of 119 gallons.   At the 
time of the site visit, the boiler temperature was up to 175°F even though the building was operating in 
the cooling mode.  The indirect tank requires the use of the boiler whenever the tank temperature is 
below the setpoint level.  There is a small fractional horsepower pump that circulates boiler water through 
the indirect tank heat exchanger.  The boiler has two (2) redundant in-line heating  circulation pumps, one 
of which has a newer motor.  The circulation pumps have single speed 1 ½ horsepower motors.  

The installation of a separate heat pump water heater system would be more efficient and operate at a 
lower cost than the current indirect tank system.  Maintaining the boiler at elevated temperatures during 
the summer, spring and fall requires short cycling of the oil burner.  This increases the amount of soot on 
the cast iron heat exchanger resulting in lower heat transfer and efficiency.  If the boiler was smaller or 
gas-fired, the modest indirect tank load would be a better match.  Additional information pertaining to 
heat pump water heaters is provided later in this report.  

Normally, the hydronic heating points of distribution are originally specified to be sized based upon 180°F 
supply and 160°F return heating water temperatures for a design heating day.  Those temperatures would 
be reduced based on a “reset curve” using a boiler reset control.  As the outside temperature goes up, the 
boiler supply water temperature is reduced by the automatic control.  Such controls have been around 
for over fifty years and are now mandated to be integrated in all new hydronic boilers sold.  The reset 
control keeps the heat flowing through the terminal distribution system longer resulting in improved 
comfort as compared to a system set up to provide 180°F regardless of the load.    

In the present world of high efficiency propane gas-fired boilers, hydronic heating systems are often sized 
to a 150°F supply and a 120°F return on a design heating day with a reset for the remainder of the season.   
This would provide an efficient 30°F difference in temperature or “delta T.”  Having a 30°F delta T allows 
for more of the heat to be used before it returns to the boiler system and it can improve the boiler 
efficiency.  It also allows the existing or new pump system to be operated at a lower speed through the 
use of the VFDs.  Running the pumps at a lower speed reduces the use of electricity and can reduce the 
wear and tear on the pump motor.   

While the high efficiency gas-fired boiler can operate at the same temperatures as the existing boiler, it 
would operate more efficiently with 150°F supply and 120°F return temperatures on a design winter day.  
For an even lower (125°F supply and 100°F return) temperature the use of an air-to-water heat pump 
(AWHP) system could be considered.  While most of the existing perimeter heat units could be used with 
the condensing boiler, many of them would likely need to be upgraded in size (or supplemented with 
additional units) to operate with sufficient heat if an AWHP system replaced the existing boilers.  AWHP 
systems are limited to a maximum supply water temperature of 140°F.   See the Appendix of this report 
for two (2) examples of fan coil units with built-in modulating fan speed temperature controls which can 
be designed around lower heating water temperatures.  
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There are several rooftop exhaust fans as noted in the below table. 

Fan Ref. Brand Model CFM Horsepower 

EF-1 Greenheck CUBE-131-4-X  1,850 1/4 
EF-5 Greenheck CUBE-161-4-X 2,128 1/4 
EF-6 Greenheck CUBE-161-4-X 2,138 1/4 
EF-8 Greenheck CUBE-121-4-X 1,290 1/4 
EF-9 Greenheck CUBE-420-10-X 9,200 1 

EF-10 Greenheck CUBE-161-4-X 2,138 1/4 
EF-12 Penn Ventilator XV-94 * * 
EF-13 Penn ventilator XV-94 * * 
EF-14 Greenheck CUE-095-D-X 853 1/8 
EF-15 Greenheck CUE-121-B-X 1,174 1/8 
EF-16 Greenheck CUE-141-B-X 1,825 1/4 
EF-17 Penn Ventilator AB-35 1,855* * 

*This fan appears to be original equipment when the building was built.  

Additional fans include two (2) rooftop Greenheck model CUBE-360-7 located over the Headworks 
Building Screening Room.  Those fans have ¾ horsepower motors which are rated at 7,350 cfm.  Intake air 
is brought in via two (2) gravity air inlets located on the roof at the opposite side of the room.  Headworks 
screening rooms are typically vented with six to twelve air changes per hour (ACH).  The current rate of 
air flow if both fans are operating is approximately three times the 12 ACH.  The location of the fans is 
such that the ACH are not likely to be as effective as compared to if the inlets were installed low on the 
exterior wall.  

Ventilation Systems Assessment   

Ventilation is required by code in these buildings.  Effective ventilation during the primary months of 
heating or cooling are best provided by mechanical equipment.  Mechanical ventilation, as defined by the 
MA building code, takes the form of fresh Outdoor Air (OA) brought in and conditioned (heated or cooled) 
and exhaust air (EA) ventilation being sent out.  For each OA and EA air stream, the code refers to specific 
rates of cubic feet of air per minute (cfm) for each particular use classification within the building.   

Ventilation effectiveness considers the position of the supply and return grilles and the mixing of the 
ventilation air with the heating and cooling air.  When short circuiting occurs, ventilation effectiveness 
decreases and therefore more airflow is required to ensure that the necessary amount of ventilation gets 
to the intended room.  Ultimately, a room-by-room ventilation calculation is required to finalize the fresh 
air ventilation rate that is necessary.   Such ventilation will only be effective if the total of the exhaust air 
rate is just a little higher than the intake air flow rate during occupied hours.  

For WWTP pump stations, ventilation systems shall have a maximum capacity to comply with NFPA 820.  
Additional controls to allow staff to adjust the capacity/operation of the system shall be included as 
discussed more in NFPA 820 Section 9.3.  When ventilation systems are operated at a lower capacity, the 
air quality should be tested routinely to maintain a safe environment for staff and to avoid conditions that 
can degrade the building structure and equipment.  Ideally, a Hydrogen Sulfide (H2S) sensor could be used 
to operate the ventilation system at a variable speed.   
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Incorporating an Energy Recovery Ventilation (ERV) exchanger to recoup approximately 70% of the heat 
from the exhaust to preheat the fresh incoming airflow brings the building up near to state-of-the-art for 
the current system.  Since a standalone ERV recovers heating and cooling energy (only heating in the case 
of the Headworks Building), they also reduce the size of the new HVAC equipment necessary to meet 
building loads.  The ventilation airflow rate is not reduced, just the energy used to heat or cool it before 
it reaches the space.  Additional information regarding the RenewAire ERVs is shown in the Appendix at 
the end of this report.  

 

Picture 13: An example of RenewAire Energy Recovery Ventilator  

As might be expected, the implementation of ERVs will have a positive impact on operating costs for years 
to come.  There are two (2) types of ERV exchangers: the wheel and fixed plate types.  For this application 
the fixed plate type would provide reliable and efficient operation. It should be noted that opening 
windows is not a recommended method of increasing ventilation except on temporary basis in specific 
cases.  Opening windows usually leads to short cycling the air, and not allowing the air to travel properly 
across the room and eventually decreases ventilation effectiveness and efficiency.   

Heat recovery systems like an ERV should only be specified when continuous ventilation must be provided. 
To operate a heat recovery supply and exhaust ventilation system continuously when outside airflow is 
not essential uses more electric energy and exhausts more building heat (small heat recovery systems 
typically recover 60% of the exhausted heat). A better option is to include VFDs/cycle controls on standard 
ventilation units to allow the WWTF staff to adjust ventilation airflow. When adjusting ventilation, staff 
should establish a ventilation rate that provides a safe environment for staff when the space is occupied, 
and adequate ventilation to protect equipment and the building structure from corrosive gases.   

For the Headworks Building Screening Room, reconfiguring the intake and exhaust ports and the use of a 
coated ventilation recovery heat exchange to protect against corrosion are necessary.  With the improved 
ventilation effectiveness, a reduction in the total air flow to 12 ACH may be possible. The NFPA standard 
appears to require both supply and exhaust fans and monitoring for each.  The ERV system could 
accomplish that.  While there is an expected fuel oil energy saving from the use of an industrial ERV system 
for this application, the initial installed cost of such a system is estimated at around $150,000 resulting in 
an extended payback period of around 28 years.    
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With a properly engineered system, the AWHP and/or replacement of the existing rooftop unit with a 
heat pump RTU system could directly replace both the existing boiler and the direct expansion cooling 
portion of the existing RTU system to heat or cool the building through a modified two-pipe distribution 
system.   The benefit of the use of such a system would be to convert a major portion of the building’s 
energy use to carbon free electric energy if a significantly sized battery storage system, thermal storage 
and solar PV (photovoltaic) array were installed at the same time.   

The building’s electrical system infrastructure is likely to be able to handle the replacement.   The removal 
of most, if not all, of the existing exhaust fans to install a new RTU with ERV incorporating ECM type 
motors is also likely to be feasible.  The retention of the existing boiler as a back-up heating source or the 
installation of a more efficient propane-fired boiler plant as either the primary heating source or a back 
up heating source for the AWHP system is also feasible.  Once the final equipment configuration is 
selected, the verification of the electrical system capacity relative to the specific models chosen can occur 
during the engineering design process.  

 Ductless split heat pump systems 

There are a few areas of the building in which ductless split heat pump systems could be installed to 
supplement the existing system.  However, ductless split systems are not recommended as a building wide 
solution for several reasons explained below.  

A network of efficient, wall mounted ductless split heating and air conditioning blower units could be 
connected to outside heat pump condensing units.  This system heats and cools the building without the 
inherent penalty of moving a large volume of hot moist air though a duct system for which there would 
need to be a sizable distribution fan to overcome duct friction loss.  In fact, ductless split blower motors 
typically only use 50 to 60 watts or less of power making them many times more cost effective in 
distributing the cooling than a central ducted system using a larger motor.   

The typical ductless split wall or console mounted units are not designed for conditioning ventilation air 
which is necessary throughout this building.  Therefore, a separate air handler or a replacement RTU 
system would still be required.  A second issue is the expected shorter effective lifespan of those units as 
compared to other options.  Down the road, there is the potential for incompatibility of replacement 
inside units with older outside condensing units.  For example, if one was to install a system wherein four 
(4) inside units were connected to one (1) outside condensing unit, the failure of one (1) of the five (5) 
components may require the replacement of entire five-piece system. That is, in part, because the 
ductless split inside units are powered and controlled with the outside units in a proprietary manner. 
Therefore, ductless split systems were eliminated from consideration for this application. 

Completely eliminating any hydronic distribution units would not be feasible in this building without 
running additional ductwork on all levels.  Such a system would be energy inefficient and space consuming 
duct chases would have to be built and architecturally enclosed.    
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HVAC System Options 
A. Replacement of the existing standard efficiency oil-fired boiler in the Process Building with one (1) 
or two (2) high-efficiency condensing propane-fired boilers.  

While the combustion efficiency of the existing boiler is likely to be around 80%, the seasonal efficiency is 
estimated to be approximately 75%.  The other draw back of the boiler is that it not configured to extract 
the latent heat of combustion.  

There is space to run a new sealed combustion intake and exhaust to connect to new energy efficient 
boiler system.  Modern, stainless steel, condensing boilers would normally be installed and controlled to 
only have water flow through the boiler when it is operating.  Such 94% to 98% efficient boilers would 
typically be sealed combustion units having a direct combustion air duct to the boiler.  Condensing boilers 
have modulating burners to provide the right amount of heat to serve the building’s load given the 
weather conditions.  Condensing boilers have been available in the United States market for forty years.  

The stainless steel heat exchangers are designed to extract the latent heat from combustion when the 
return water temperature is at 130°F or less.  The new installation would also allow for the decoupling of 
the boiler(s) from the existing distribution system through primary-secondary piping and pumping.   

The cost savings comes from a lower priced fuel and higher efficiency.  Additional annual heat exchanger 
cleaning savings would also accrue over time.   

 
ECM #1 Details: 
Estimated cost: $180,000 (To be fine-tuned after design engineering assessment of the loads.) 
Estimated incentive: Not available   
Estimated annual savings: $4,140 at current rates         
Simple Payback with incentive: 43 (Years)  
 
Assumptions: 
#2 Fuel Oil rate: $2.63/Gallon 
Propane rate:  $1.28/Gallon (Based upon most recent cost of propane at the Athol Police Station.)  
Estimated oil usage (gallons) for existing boiler during the entire heating season: 4,000    
Estimated gallons of high efficiency propane: 4,984  
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B.  If desired, replacement of the existing RTU with a new RTU utilizing an air-to-air heat pump could be 
considered.   Adding ERV functions into the new equipment would complete the package.  This could be 
done separately or integrated into the RTU.  Heat pump RTUs have been available for decades in the 
domestic market and are the least expensive way to potentially reduce the carbon footprint of this 
particular building.  The electrification system would not be complete without a solar PV system mounted 
on the roof along with battery storage. 

To provide the most impact, a unit that can operated down to zero degrees F should be considered.  For 
example, Daikin offers heat pump RTUs with IEER values of up to 20.6 and in the range of 3 to 28 tons of 
cooling capacity.  The use of variable speed fans within the new variable speed heat pump RTU should be 
combined with the replacement and/or repair of the existing zone dampers for the building.  The use of 
an economizer during the mild weather and an ERV to precondition the outside air are each important 
features suggested to be incorporated.  The ERV system savings assume that the adjusted base usage case 
is higher than the existing consumption given the current lack of apparent effective ventilation.  
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An Illustration of a Daikin heat pump RTU system incorporating an ERV wheel.  

ECM #2 Details: 
Estimated cost: $110,000 (To be fine-tuned after design engineering.  This estimated cost does not 
include the ECM #1 boiler scope of work.)   
Estimated incentive: TBD 
Estimated annual savings: $1,830        
Simple Payback without incentive:  60 (Years)  
When the RTU is determined to be ready for replacement, the incremental cost of the replacement with 
a like RTU versus the heat pump RTU could be reviewed.  
 
Assumptions: 
Electric rate: $0.16/kWh 
#2 Fuel Oil rate: $2.63/gallon  
Estimated gallons of #2 Oil energy reduction: 2,400   
Estimated net kWh energy reduction:  (17,134)   
 

C.  Air-to-water heat pumps (AWHP) can provide the most comprehensive solution to allow for 
increased energy efficiency.   Whereas the previous two (2) options each only address part of the HVAC 
system, this option upgrades the entire system.  The AWHP system would be comprised of a “heat pump 
chiller” placed either on the roof (after a structural review) or on a new ground mounted pad.  That unit, 
along with a new RTU air handler with hydronic heating/cooling coils and ERVs, would replace the 
functions of the existing RTU and boiler.  Once the new system is calibrated for the proper amount of 
ventilation air and ERV(s) are installed, the AWHP would provide either heated or chilled water.    

There are certain AWHP models that may not operate at outside air temperatures less than 15°F and/or 
produce a maximum of 122°F supply water temperatures.  If such a unit was selected, the existing or new 
boiler could operate during the limited number of hours when such conditions occurred unless the 
perimeter heating system was upgraded in size.  Alternatively, the selection of a higher temperature 
model would need to be weighed against its comparative efficiency.  The AWHP system could also provide 
heated water to the updated perimeter distribution system.    

Such an electrification system would not be complete without a solar PV system mounted on the roof 
along with either battery storage or thermal storage off the AWHP. Given the current status of the limits 
and expense of battery storage raw materials, AWHPs do have an advantage over other types of heat 
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pumps system.  Given AWHPs are a water/fluid based system, the use a Thermal Energy Storage (TES) 
system worth considering.  The well insulated tanks could be placed outside, basement or buried in the 
ground.  Several vertical cylinder-shaped tanks could be designed to store the tempered fluid to allow the 
system to “coast” during periods of high electric demand.  This could benefit the Town since the building 
is charged for kW demand in the electricity bill.  Using water to create a “battery effect” may result in 
lower environmental impacts and a longer lasting method than using electric batteries.   Properly 
controlled, it could also allow the AWHP system to continue to operate longer during a colder weather 
period instead of turning on the backup boiler.    

 

Picture  14: A Trane TES insulated outside tank system for a larger facility.   

 
ECM #3 Details: 
Estimated cost: $340,000 for AWHP, HVAC distribution changes.                                                                                                                     
(To be fine-tuned after design engineering.  The estimated cost does not include TES tank option.)   
Estimated incentive: $120,000   
Estimated annual savings: $5,339  
Simple Payback after incentive: 42 (Years)  
 
Assumptions: 
Electric rate: $0.16/kWh 
@2 Fuel Oil rate: $2.63/Gallon 
Estimated gallons of oil energy reduction: 4,000  
Estimated net kWh energy reduction: (31,628)  
 

Heat pump RTUs, ductless split heat pump units and other options will not provide enough electricity and 
fuel oil savings to pay back within their average lifespan for this application at this time.  Solar PV and 
battery storage would be an additional cost.  See the Appendix for information on Aermec and LG AWHP 
units.  

RTUs and air-to-air ducted heat pump systems each have a 20 year estimated life, while ductless split and 
VRF units are estimated to have a 15 year life span.  Generally, AWHPs, ERVs and air handlers may have 
up to 25 year estimated life expectancies.       
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Here are some additional factors to consider:  

1. The long range plans for the building and available funds to invest in this building. 
2. The degree of redundancy required for the HVAC systems.   
3. The degree to which the existing equipment is ready for replacement.  
4. Maintenance varies between each system.  Most systems require regular air filter changes or 

minimally cleaning of the outside air filter screen.  
5. The economizer cycle is required by the building code to be utilized in conditions during the spring 

and fall when the building does not need heating or mechanical cooling.  It is unknown if the existing 
system is controlled to automatically bring in fresh air and exhaust stale air to cool the building during 
those conditions.  This could be accomplished by installing an ERV system with a by-pass control 
option as integral to new heat pump RTUs.  

 

Recommendations 
HVAC System Recommendations 
 
If the goal is building electrification, it is recommended that the customer consider implementing an 
AWHP system as described in ECM#3, depending on the ample availability of funds, space and capability 
to include a solar PV and battery system.  Clearly, the long energy savings payback period for any option 
results in an extended investment term.  For this building, the investment in a new system should be 
viewed as a capital improvement, betterment of human comfort, a potential for a reduced carbon 
footprint and improved indoor air quality rather than a source of energy savings resulting in a quick 
monetary return on investment.  
 
Domestic Hot Water System Recommendations 
 
While considering the HVAC electrification measures, the installation of a high efficiency, air-to-water 
domestic hot water heat pump could be considered.  Using an oil-fired boiler with only one stage of 
capacity with no ability to modulate firing rates for domestic hot water heating is not efficient.  This 
configuration combined with a lack of sealed combustion construction results in the boiler inadvertently 
acting like a cooling tower to the outside.  While the combustion efficiency of the boiler is likely to be 
around 80%, the seasonal efficiency is estimated to be approximately 70% for the generation of domestic 
hot water during the summer months.   
 
The current boiler is not configured to extract the latent heat of combustion.  Oil-fired cast iron boilers 
are intrinsically not designed for condensing given the potential for corrosion or cracking of the heat 
exchanger.  Therefore, the overall seasonal and combustion efficiencies is limited.   

The level of heat within the basement from the boiler would benefit the operation of a heat pump water 
heater (HPWH).  The HPWH would absorb that heat to produce hot water more efficiently through the 
heat pump refrigeration cycle.  Some condensate and basement dehumidification would be by-products 
of its operation.   

Consideration of the use of a multi-stage commercially sized heat pump water heater utilizing stainless 
steel storage tank(s) has a long payback period at the current rate of energy.  While the use of a stainless 
steel tank should improve upon the measure lifespan, the payback period is longer than the estimated 
equipment life.   
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Lighting Systems 
 
The Headworks Grit Removal Room has Appleton Code-Master Emergency Fluorescent fixtures.  The 
lighting consists of a mix of fluorescent tubes, metal halide and LEDs.  To the extent that more LED fixtures 
are installed, the cooling load of the building would slightly decrease.  This should be considered in the 
sizing of new HVAC systems.  
 

Athol Waste Water 
Treatment Plant 
Existing Lighting          
          
Ref.#/Building Location Mount Qty Type Run Hours 
1.Headworks Original building vaportight 6 2L T8 10min/week 
2.Headworks Original building industrial 2 2L T8 10min/week 
3.Headworks Original building exp_jj 6 100W MH 10min/week 
4.Headworks Original building industrial 8 2L T8 1 min/day 

5.Headworks Original building ext wallpack 2 100W MH exterior 
6.Headworks Original building exp_jj 19 100W MH 5 min/day 

7.Process Building- sludge exp_jj 11 100 MH 2 hrs/day 
8.Process Building - office/lab sm 2x4 2 3L T8 **8hrs/day M-F, 2hours SAT, 2 hours SUN. 
9.Process Building - office/lab sm 2x4 7 2L T8 LED **8hrs/day M-F, 2hours SAT, 2 hours SUN. 

10.Process Building - office/lab sm 2x4 1 2L T12 **8hrs/day M-F, 2hours SAT, 2 hours SUN. 
11.Process Building - office/lab sm 2x4 18 2L T8 **8hrs/day M-F, 2hours SAT, 2 hours SUN. 
12.Process Bldg. - Garage Bay industrial 3 8' LED **8hrs/day M-F, 2hours SAT, 2 hours SUN. 
13.Process Building -  Stairs industrial 1 8' LED **8hrs/day M-F, 2hours SAT, 2 hours SUN. 

14.Process Building  basket troffer 2 2L T8 LED **8hrs/day M-F, 2hours SAT, 2 hours SUN. 
15. Process Building  basket troffer 2 2L T8 **8hrs/day M-F, 2hours SAT, 2 hours SUN. 
16. Process Building  vaportight 5 2L T8 **8hrs/day M-F, 2hours SAT, 2 hours SUN. 

17.Process Building- basement vaportight 2 2L T8 LED 5 min/day 
18.Process Building- basement vaportight 2 2L T8 5 min/day 
19.Process Building- basement vaportight 8 2L T12 5 min/day 

20. Pump Gallery ext wallpack 1 100W MH exterior 
21.Pump Gallery industrial 18 2L T12 5 min/day 
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Pictures 15 and 16:  Headworks Addition Grid Removal Room Lighting   

 

 

ECM #4 Details: 
Estimated cost: $8,301           
Estimated incentive: $290   
Estimated annual savings: $621    
Simple Payback after incentive: 13 Years  
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Assumptions: 
Electric rate: $0.16/kWh 
Estimated net kWh energy reduction: 3,881             

 
Other systems  
 
The Process Building has three waste activated variable speed sludge pumps.   #2 was found to be 
operating at about 15 Hertz at the time of the site visit.  
The Headworks Building has four (4) large tank aeration AerzAM Delta Blower blowers.  Each positive 
displacement blower has a 125 horsepower motor and a VFD. Each is controlled by an Allen-Bradley 
PanelView Plus 1000 with a touch screen.  At the time of the site visit blower #1 was in manual “Hand” 
operation with a 5% speed setpoint.  The VFD control was reading 24 Hertz.  

                            

Picture 17: Aeration Blower machines.         Picture 18: Roof air inlet shutter for Blower Room. 

The Headworks Building has an electrical transformer in the boiler room which dates back to the time of 
the renovation. The Square D Watchdog catalog number EE30T3HB has a 30 kVA capacity and transfers 
480 voltage to 208 volts with a 97.5 percent efficiency at 35% of load.  The DOE 2016 federally mandated 
standards for 30 kVA three phase transformer requires a 98.23% efficiency.   

A transformer is a crucial component to a mission critical facility like the Athol WWTP.  More efficient 
transformer models save energy by requiring less operating power to provide filtering, conversion, and 
processing of power to the system, especially when equipment being served power by the transformer 
units operate continuously.  
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Picture 19:  Transformer in the boiler room of the Headworks Building. 

 

Summary of Findings 
 

 

Measure Description 
Annual Energy and Cost Savings Payback Period  

Peak 
Demand 
Savings 

(kW) 

 
Electricity 
Savings 
(kWh) 

 
Fuel Oil  
Savings 
(Gal.) 

 
Total 
Cost 

Savings 

 
Gross 

Measure 
Cost 

 
Measure 

Life 
(years) 

 
Simple 

Payback 
(yr) 

ECM#1 – High Eff iciency  

Condensing Propane-fired boilers 

 

- - 4,000 $4,391 $180,000 25 43 

ECM#2 – High Eff iciency  Heat   

  Pump RTU with ERV 
 (17,134) 2,400 $1,860 $110,000 20 60 

ECM#3 – AWHP System  
 

(31,628) 

 
4,000 $5,339 $340,000 20-25 42 

ECM#4 – Lighting Improvements  
 3,881  $621 $    8,301 15 13 

TOTALS (Recommended 
Measure) - (27,747) 4,000** $5,960 ** $348,301** 20 58 

 
**The savings and measure costs are not additive since only one ECM is recommended and since there is 
an overlap between ECMs.   
 
Given the network of complex HVAC systems involved, recommendations for one portion of the system 
may interact with other portions of the system if all defects are not addressed concurrently.   
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RISE stands ready and able oversee the necessary changes and to revisit the site after improvements have 
been made to conduct some additional functional tests as separate phase two of this project to ensure 
the issues have been adequately addressed.  

RISE 
Founded in 1977, RISE is nationally recognized for their innovative delivery of conservation services over 
the past 45 years and have arranged the installation for over $1.4 billion in energy improvements. The 
RISE Group is a 100% employee-owned multi-disciplinary engineering and technical services firm. They 
offer professional process, electrical, HVAC, and metallurgical engineering services, as well as 
comprehensive environmental, microbiological, and non-destructive laboratory testing services. RISE 
became a part of the organization in 1995, after having operated for eighteen (18) years as an 
independent, non-profit energy services firm. The RISE project team is also complemented by the 
resources of Creative Environment. This full-service MEP/FP design firm offers important design support 
when plans and specifications may be required to complete projects. 

 

RISE staff work directly with energy end-users in all building sectors on behalf of utilities, government 
agencies, and other program sponsors to deliver efficiency services for their customers in a professional, 
responsive, and cost-effective manner. They offer energy users comprehensive efficiency services that 
reduce their environmental footprint and operating expenses. 
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Disclaimer 
Recommendations made in this report are based on engineering estimates and an on-site review of HVAC  
equipment.  It is recommended that you contact the engineer who prepared your report to answer any 
of your questions. 

This report and analysis are based upon cursory observations of the visible and apparent conditions and is 
not intended to serve as a comprehensive evaluation of all aspects of the distribution system and 
equipment.  Although care has been taken in the performance of these observations, RISE (and/or its 
representatives) make no representations regarding latent, unobserved, or concealed defects which may 
exist and no warranty or guarantee is expressed or implied.  This report is made only in the best exercise of 
our ability and judgment. 

RISE assumes no responsibility for the safety of the facilities’ mechanical or electrical distribution systems 
and equipment and their compliance with all applicable federal, state and local requirements and shall not 
be liable under any legal or equitable theory for any claims for direct, indirect, consequential or other 
damages of any nature, including, but not limited to damages for personal injury, property damage, or lost 
profits connected with the performance of these services.  

Conclusions within this report are based on estimates of the age and normal working life of various items of 
equipment.  Predictions of life expectancy and the balance of life remaining are necessarily based on opinion.  
It is essential to understand that actual conditions can alter the remaining life of any item.  The previous 
use/misuse, irregularity of servicing, faulty manufacture, unfavorable conditions, acts of God, and 
unforeseen circumstances make it impossible to state precisely when each item would require replacement.  
The client herein should be aware that certain components may function consistent with their purpose at 
the time of our observations, but due to their nature are subject to deterioration without notice. 

Estimates of Construction Costs, if any, prepared by the Engineer represent the Engineer’s best judgment as 
a design professional familiar with the construction industry.  However, it is recognized that neither the 
Engineer nor the Owner has control over the cost of labor, materials or equipment; over the Contractor’s 
methods of determining bid prices; or over competitive bidding, market or negotiating conditions. 
Accordingly, the Engineer cannot and does not warrant or represent that bids or negotiated prices will not 
vary from the estimate. 
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Why RenewAire? 

The Static-Plate Core is the Key! 

Since the early 1980’s, RenewAire has pioneered the use of the patented Lossnay* exchange core throughout 
the Americas. Listed below are some of the many reasons why this technology has become the ERV system 
preferred by leading HVAC professionals around the world. 

Positive Airsteam Separation 

In the RenewAire core, fresh air never comes in contact with exhaust air passages. Hydroscopic resin plates 
separate the two airsteams so effectively that ARI certifies zero exhaust air transfer at normal, balanced 
operating conditions. As a result, RenewAire is perfect for controlled exhaust applications such as toilet areas, 
as well as for food service and health care occupancies. 

No Condensate or Active Defrost 

Direct water vapor transfer, driven by vapor pressure, eliminates condensation - and frosting - in virtually all 
applications and climate zones. No condensation allows for closer plate spacing, resulting in higher efficiencies 
and easier installations. It also means no need for the dampers or electrical defrost elements that reduce 
ventilation and rob energy efficiency in competing technologies. 

Maintenance - Nothing Could Be Easier 

The scheduled maintenance for RenewAire is so simple, it can be performed by any janitorial staff. No 
expensive service contracts are necessary because there is no wheel disassembly and washing, no seal or belt 
adjustments and no complex controls to calibrate. The result is the lowest maintenance cost of any ERV. 

The Unbeatable RenewAire Warranty 

An investment in RenewAire is protected by a 10-year core warranty (2 years on balance of the unit). This 
commitment - twice as long as coverage on the best wheel products – speaks volumes about RenewAire’s 
reliability, durability and consistent high performance. 

Award-Winning Service and Support 

RenewAire’s team of professionals knows ERV. And our nationwide network of Sales Reps and quality 
Distributors are ready to serve you locally. When you call our support number, you’ll talk to a knowledgeable 
factory expert - someone who knows not only our product line, but the best ways to integrate RenewAire with 
your preferred lines of heating and air conditioning equipment. 
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