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Acronyms 
AC Air-conditioning 
AHU Air-Handling Unit 
Btu British thermal unit – a measure of heat 
CBECS Commercial Buildings Energy Consumption Survey  
CF Cubic Feet – volume of natural gas 
CFM Cubic Feet per Minute – a typical airflow unit of measure 
DAT Discharge Air Temperature 
DDC Direct Digital Controls – digital building automation system 
DX A type of air-conditioning 
ECM Energy Conservation Measure 
EUI Energy Use Index – benchmarking a building’s energy consumption 
FEC Flathead Electric Coop 
HP Horsepower 
HPS High Pressure Sodium 
HRV Heat Recovery Ventilator 
HVAC Heating, Ventilation and Air-Conditioning 
Kwh Kilowatt-hour – a measure of electrical use 
LED Super energy efficient lighting which uses Light Emitting Diodes to generate light 
MBH Million Btu hour 
MREP Montana Resource Efficiency Program 
MT DEQ Montana Department of Environmental Quality 
NCAT National Center for Appropriate Technology 
NWE NorthWestern Energy 
O&M Operations and Maintenance  
OAT Outdoor Air Temperature 
PH Phase, of electricity 
RcX Retro-commissioning 
SF Square feet 
Solar PV Solar Photovoltaic 
T5 A type of 4 foot fluorescent lamp, typically 32 watts per lamp 
T5HO  A type of 4 foot fluorescent lamp, typically 32 watts per lamp 
TAB Test and Balance 
Therm 100,000 Btu, a measure of heat 
US EPA United States Environmental Protection Agency 
VAV Variable Air Volume 
W Watts  
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Executive Summary  

The following report summarizes the results of the energy and water use audit of the Whitefish 
Emergency Services Center in Whitefish, MT. A team of people from the City of Whitefish and 
the Montana Resource Efficiency Program (MREP) conducted the assessment. This report 
encompasses an evaluation of the energy consuming components and systems on the building, 
including HVAC, lighting, and domestic hot water. 

The Montana Resource Efficiency Program is a partnership between the National Center of 
Appropriate Technology (NCAT) and the MT DEQ that conducts energy audits for Montana 
businesses. This project is funded through a US EPA Pollution Prevention grant with a goal of 
increasing energy efficiency and decreasing carbon dioxide emissions.  

MREP analyzed the implementation costs and expected savings from each identified opportunity 
for energy conservation, water conservation, renewable energy, or operational improvements. 
Our audit shows that the Whitefish Emergency Services Center could greatly benefit from 
installing some identified measures listed below.  Based on payback time, equipment, expected 
life, contribution to improving overall building performance, and potential funding, MREP 
recommends improvements be prioritized in roughly the following order: 

• Replace light bulbs with LEDs  
• Modify heating boiler activation and hot water reset schedule 
• Perform regular maintenance of system via DDC controls service 
• Conduct building retro-commissioning  
• Modify courtroom HVAC system  

 
Operational or maintenance projects including: 

• Add HRVs to Apparatus Bay and Police Garage  
• Add exhaust fan to elevator mechanical room  
• Repair inoperable VAV20 
• Shut off ceiling fans in Apparatus Bay in the summer  
• Annual maintenance on HVAC and clean coils on refrigeration equipment 
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1. Building Overview 

The Whitefish Emergency Services Center was originally constructed in 2009.  The three-story   
building measures approximately 35,000 square feet (sf) of occupied space, with 15,000 sf on the 
first floor, 17,500 sf on the second floor, and 2,500 sf on the third floor.  Portions of first floor 
are below grade as the building is on a slope, and the main entrance is on that first-floor level.  
The building is the primary fire and police station for the City of Whitefish.  The building 
includes offices, dorm rooms, a kitchen and a lounge, a fire department apparatus bay, a police 
vehicle garage including a sally port, a squad room, evidence storage, holding cells, and a 
courtroom. 

HVAC equipment includes a central Air Handling Unit (AHU) that incorporates a Variable Air 
Volume (VAV) system and DX cooling, a central boiler/hydronic system, in-slab hydronic 
heating, unit heaters, individual DX air conditioners, and multiple exhaust fans.  The AHU 
serves most of the space while the unit heaters and in-slab hydronic system heat the apparatus 
bay along with the police vehicle garage.  DX air conditioning units serve individual server 
rooms and exhaust fans serve individual spaces such as bathrooms, the police garage, evidence 
room, and kitchen.  The Apparatus Bay has no mechanical ventilation while the police garage 
has a manually controlled exhaust fan.   

Domestic hot water is provided by one tank-style natural gas hot water heater and this is also 
served by a solar hot water system that was installed after construction on the building was 
finished.  Electricity is provided by Flathead Electric Coop (FEC) and natural gas is provided by 
Northwestern Energy (NWE). Water is provided by the City of Whitefish. Overall, the building 
is in good condition. 

1.1. Energy Usage 

Utility data, available from FEC and NWE, consists of three and a half years of electrical data 
and two years of natural gas data. The facility consumed an average of 368,890 kWh of 
electricity annually in 2013 through 2016.  The peak demand during this time was 108.8 kW, 
with an annual total average of 747.9 kW/yr.  The average annual electricity cost was 
$20,343.90, which resulted in a blended rate of $0.055/kWh.  Electricity consumption did go 
down starting in the fall of 2016 due to modifications made to the central AHU, which is 
discussed in detail later in this report.  

From August 2015 through July 2016, the facility consumed 20,154 therms of natural gas at a 
cost of $13,783.81, resulting in a rate of $0.684/therm.  From August 2016 through July 2017, 
the facility consumed 17,812 therms of natural gas at a cost of $12,649.79, resulting in a rate of 
$0.710/therm.   

1.2. Energy Use and Cost Data 

Table 1 summarizes utility data including total consumption and cost of service.  Figures 1 
through 5 are graphic displays of the monthly utility consumption and cost for electricity and 
natural gas.  Tables 2 and 3 summarize estimates for end use consumption.   
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Table 1. Annual Average Energy Consumption and Costs 
Utility Annual 

Consumption Utility Rates Annual 
Cost  Utility 

Electricity (kWh) 368,890 $0.055/kWh $20,343.90 Flathead Electric Coop 

Natural gas 
(therms) 18,983 $0.696 / 

therms $13,216 Northwestern Energy  

Water -building 
(gallons) 160,550 $0.0286/gal $4593.25 City of Whitefish  

Water – irrigation 
(gallons) 1,099,515 $0.0026/gal $2864.86 City of Whitefish 

 

 
 

 
Figure 1. Monthly Natural Gas Consumption 
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Figure 2. Monthly Natural Gas Cost 
 

This natural gas energy use profile is typical for a building that uses natural gas for heating and 
domestic hot water.  The summer gas usage is higher than expected because of year-round 
heating needs in the courtroom and associated spaces.  Summer heating gas consumption was 
estimated by calculating the heat loss from piping throughout the building plus a small increase 
for the actual heat produced and boiler cycling losses.  The domestic hot water consumption was 
calculated based on the summer monthly gas consumption minus the calculated heating usage 
and applied to all 12 months.  The balance of the total natural gas consumption is assumed to be 
used for heating.   

Table 2. Annual End Use Natural Gas Consumption 

End Use 
Annual Consumption 

(therms) 
Annual Cost of 

Service % of Natural Gas 
Space Heating 11,889 $8,278 63% 
Domestic Hot Water 7,094 $4,939 37% 
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Figure 3. Monthly Electricity Consumption 
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Figure 4. Monthly Electricity Cost 
 
This electrical energy use profile is representative of an air-conditioned building in this climate 
since the consumption rises in the summer and drops in the winter. Analyzing the electricity use 
by the different equipment within the facility assists the analyst and building owner in assessing 
and quantifying different energy conservation recommendations.  Lighting electricity 
consumption is based on a lighting audit. Typically, cooling consumption is the difference 
between the daily summer and winter consumption, and miscellaneous/plug loads are the 
balance.  However, in this case, this method did not provide accurate results, estimating only 5% 
of the annual energy consumption being cooling and 74% being miscellaneous/plug loads.  As a 
result, this audit only breaks out the energy consumption of the lighting. 

Table 3. Annual End Use Electricity Consumption 
End Use Annual Consumption (kwh) Annual Cost % of Electricity 

Lighting 78,423 $4,230 21% 
Cooling / misc 
/ plug loads 337,200 $16,114 79% 

 

As shown in Figure 5, the monthly demand profile does show one anomaly which occurred in 
July 2015.  Monthly demand charges should be monitored closely as they can significantly raise 
the electrical charges.  High demand readings can be caused by changes in operation or meter 
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read errors.  Other than this one reading, the monthly demand is representative of an air-
conditioned building.     

 

 
Figure 5. Monthly Electricity Demand 

 
One item of note is the reduction of electrical consumption, which is seen starting in the fall of 
2016.  ATS, the controls contractor, reported that until this date the AHU/VAV air stations had 
no filtration and were all reading low.  This caused the AHU/VAV system speed to increase in 
an attempt to deliver additional air.  The additional air was not correctly measured, because the 
sensors were plugged, so the system was running at full speed nearly all the time.  This caused 
unnecessary and excessive electricity consumption.  At that time, ATS installed filters on the air 
stations and the AHU/VAV system slowed down.  This was confirmed by NCAT during their 
site visit and DDC trend review.  This has resulted in an approximate 16% annual savings in 
electrical consumption.  Prior to 2016, the annual electrical consumption was approximately 
375,000 kwh.  After the filters were installed, the annual consumption has dropped to 318,000 
kwh.  Data is presented in Table 4 and is graphically shown in Figure 3.  This represents an 
annual savings of approximately 57,000 kwh and $3000 which shows that doing regular 
maintenance on the system can have significant energy savings and reduce operating costs. 
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Table 4. Annual End Electricity Consumption - before and after AHU VAV slowdown 

 

 

1.3. Energy Usage Analysis 

Electricity and natural gas consumption can be compared to similar buildings using Commercial 
Buildings Energy Consumption Survey (CBECS) data.   This comparison gives us an idea if 
there are any significant issues with the energy consumption of a building and guides the 
investigation into where savings might be most readily achievable. 

Utility consumption is best compared to an average of similar building, for use type, climate 
zone, and square footage.  The most comparable building use in the CBECS system is a "Fire or 
Police station", but unfortunately the building type data does not consider climate zone.  The 
average electricity consumption for this building type is 11.8 kwh/sf. This building uses 10.8 
kwh/sf.   The average natural gas consumption for this building type is 40.9 cf/sf, while this 
building uses 54.0 cf/sf.  Based on this comparison, the electrical consumption of this building is 
quite good being lower than the average for the building type.  The natural gas consumption is a 
little higher, which is likely attributed to the cold climate and higher than normal heating needs, 
as compared to buildings of these types across the entire USA.  The overall Energy Use Index 
(EUI) for this building is 93, which is slightly higher than the national average of 88.3.   
Although this energy audit has identified energy conservation opportunities, this energy use 
analysis does not indicate that the building uses an excessive amount of energy. 

 

Electrical consumption comparison
Before and after AHU VAV slowdown (Sep 2016)

Average kwh 
- 2013 to 
Sep 2016

Average kwh- 
Sep 2016 to 
present % change

Jan 30,520         26,000               -15%
Feb 30,290         27,040               -11%
Mar 28,320         23,480               -17%
Apr 30,020         25,400               -15%
May 28,520         24,400               -14%
June 31,570         26,960               -15%
July 32,520         29,400               -10%
Aug 36,150         32,360               -10%
Sep 36,133         28,920               -20%
Oct 31,867         24,640               -23%
Nov 29,813         24,720               -17%
Dec 29,200         24,600               -16%

Annually 374,923       317,920            -15%
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2. Building Systems  
2.1. Occupancy 

The building is open 24 hours per day, seven days per week for on-duty police and fire and the 
office and public areas in both spaces are typically occupied during normal business hours 
(Monday through Friday, five days a week, nine hours a day). Occupancy at this site ranges from 
3-50 people with the low-end occupancy during off hours staffed only by firefighters.   

2.2. Lighting 

Most of the building has T5 light fixtures, however they are mix of T5 and T5HO.  There is also 
a small number of other fixtures including CFL's, T8, High Pressure Sodium (HPS), and LED 
exit lights. 

The owner reported that lighting occupancy controls sometimes leave the lights on for an 
extended period after the rooms were vacated. 

2.3. Heating, Ventilation, and Air Conditioning (HVAC) 

Most of the space is heated and cooled with the central VAV Air Handling Unit (AHU) which is 
controlled via an ATS DDC system.  The VAV boxes are served with hot water using Taco load 
match pumps and a single pipe hot water distribution piping system.  

The apparatus bay is heated with two gas-fired unit heaters which hang from the ceiling, along 
with in-slab radiant hydronic heat, which is served from the central boiler system.  Neither the 
apparatus bay nor the police garage have cooling.  The apparatus bay has no mechanical 
ventilation but it does have eight ceiling fans which reportedly run constantly. The apparatus bay 
has a source capture vehicle exhaust system which connects directly to the tailpipes of the 
vehicles.  This system starts automatically when the vehicle does and stops when the vehicle 
turns off or exits the space.  It has an automatic detachment and retraction mechanism.   

The police garage (vehicle storage, sally port, and vehicle processing) is heated with two gas-
fired unit heaters which hang from the ceiling.  There are exhaust fans (on a manual switch) 
which are provided with makeup air through an un-heated outside air louver in the wall of the 
garage.  This louver automatically opens and closes with exhaust fan operation.  In the winter the 
exhaust fans are likely rarely used because of the subsequent introduction of cold outside air 
directly into the occupied space. 

Two computer IT server rooms are cooled with separate DX air conditioning units.  Multiple 
exhaust fans serve individual spaces including bathrooms, a kitchen hood, an evidence room, a 
decon room, and the police garage areas.  The unit heaters, DX AC units, and exhaust fans are 
controlled locally and they are not in the DDC system.   
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The Owner reported multiple operational issues in the building including the following: 

• Some spaces are not adequately cooled (typically the fire house sleeping rooms). 
• The courtroom and adjacent spaces are chronically overcooled in the summer which results 

in cold complaints and the boiler operating all summer long.   
• There are complaints of odors coming from the elevator equipment room.  Instead of a 

dedicated exhaust fan, this space has a transfer grille installed to return air to the central 
AHU.  This causes any odors in the room to be transferred throughout the building. 

• The plenum return system for the AHU is reported to cause difficulty in controlling 
individual space temperatures. 

• Corner offices in the police department were cool in the winter, and balancing dampers were 
manually adjusted to remedy this.  Because the VAV AHU controls actual airflow, adjusting 
these dampers likely did not achieve the goal but more likely created unintended 
consequences of poor temperature control and airflow in other zones. 

• Sometimes the domestic cold water comes out of the taps warm. 
• The prevailing winds did not allow the AHU’s outside air and relief air dampers to operate 

correctly.  This was remedied with a plywood barricade to protect the louvers from the direct 
force of winds and is an acceptable solution. 

 

Additional operational issues were identified through the course of the audit including: 

• Air flow stations on VAV boxes had been plugged, and these were repaired and upgraded 
with filters by ATS in the fall of 2016. 

• Numerous VAV issues, discussed later in this report.   
• The original high efficiency central boiler had been replaced with a lower efficiency unit. 
• Inability of the AHU VAV system to maintain space setpoints.  Some of this may be caused 

by unrealistic setpoints (75 degree in the summer for a basement space) but others are caused 
by system problems (heating valve failure/leak by) and temporary fixes implemented by the 
controls system.   

• The outside air temperature (OAT) sensor is affected by the sun and during the early and late 
hours of the summer it can read much higher than the ambient air temperature.  This affects 
the heating hot water reset schedule (unless that is changed) and limits the ability of the 
system to use economizer (outside air) cooling.  When the system thinks it is hot out, but it is 
actually cool, mechanical cooling is used at great expense compared to increasing the amount 
of outside air in the system.  

• Boiler enable and hydronic hot water temperature control were based on outside air temp 
which is not the most energy efficient control method. 

• The boiler hot water reset schedule had a minimum temperature of 140˚F which is quite high 
for warm weather heating. 

• The apparatus bay had no mechanical ventilation. 
• The police garage ventilation is likely rarely used in the winter because the makeup air is 

unheated and introduced directly into the space through a wall louver.  When it is very cold 
outside having cold fresh air blow in through this louver would be a deterrent to use. 
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Specific VAV system problems are as follows: 
• VAV20- Dorm 223 - During the summer site visit this box was observed as attempting full 

heat but producing none, indicating a problem with the circulating pump or heating coil.  
During trend review of the system in early fall, this room was observed as too cold.  The 
controls system noted that the hot water is valved off to prevent overheating.  This may 
indicate that a temporary fix implemented at one time has later caused operational problems.  
It is advised to solve the problem (whether that is through repairing the circulating 
pump/coil, AHU DAT or VAV airflow) to better resolve the issue for all seasons.   

• Zone setpoints - limits on zone setpoints should be implemented to ensure the AHU is not 
attempting to provide a space temperature that is unachievable during the season.  For 
example, VAV27, the weight room, was set to 60 deg.  With full cooling airflow, the space 
temperature was only down to 70 degrees with an OAT of 80 degrees.  Not only does this 
setpoint need adjusting, but the zone may need additional cooling airflow or box sizing 
adjustment. 

• VAV18 - During the summer site visit, this space could not stay cool enough.  This may be 
related to AHU DAT limitations (mentioned previously), or balancing issues.  It was noted 
that this VAV was not set up with the same airflows as during the TAB. 

• VAV24 -  This has a maximum DDC airflow of 150 while the TAB called for 200.  This 
could be the cause of inadequate cooling issues which were observed in the early fall trend 
review. 

 

Retro-commissioning 

The problems this building face are multifaceted and troubleshooting them is recommended by 
conducting building retro-commissioning (RcX).  RcX will include a full investigation of the 
system, which will identify equipment that is not operating correctly, systems that are not 
adjusted properly, and make recommendations for changes to the system to improve operation.  
This audit did some RcX to identify some of the above-mentioned problems. Since many of 
these problems are in spaces served by the central VAV AHU and boiler/hydronic system, piece-
meal solutions which address one problem often unintentionally create another.  Potential causes 
and possible recommended solutions of the identified AHU VAV / Boiler hydronic issues are 
discussed below. 
• Inadequate cooling and overcooling - Some spaces cannot get cool enough (e.g. dorm rooms) 

while other spaces get too cold (court room and associated).  These problems may be related 
because as the system is adjusted to attempt to not overcool one space, then subsequently 
other spaces may not be adequately cooled.  The discharge air temperature (DAT) of the air 
from the AHU is adjusted by a call for cooling, and when different spaces need it warmer and 
cooler then usually neither space is completely comfortable.   Adjustment of the AHU DAT 
setpoint reset schedule may reduce the problem, although there are likely other issues.  The 
sizing of the VAV boxes and adjusted airflow may not be correct for the actual load in the 
space.  Overall testing and adjusting of this can reduce the problem.  Other causes of this 
could be a failure with the zone hot water pump or heating coil.  Either hot water leaking by 
or hot water not adequately flowing can contribute to these problems.   
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o RcX may need to see the operation/status of the zone heating pumps on each VAV 
box so graphical changes to the DDC interface may be necessary.  Additional 
graphics modifications may be needed depending on the specific scope of RcX 
selected by the City of Whitefish. 

• Courtroom and associated spaces - Since these rooms are essentially in a basement, there is 
very little need for cooling in the summer.  The AHU is going to provide cooling air in the 
summertime, which tends to overcool the space and then it calls for heat.  This call for heat 
results in the boilers operating unnecessarily and holding the AHU "hostage" by not allowing 
it to produce cool enough air for other spaces (reference inadequate cooling above).  These 
spaces should be evaluated for redesign and alternates to using the VAV AHU for the 
summer months.  The solution for these spaces may be adding a separate ventilation system 
for summer use that does not introduce cooling when it is not needed.  One possibility is 
adding a HRV or MAU and closing off the VAV dampers when cooling is not called.  The 
goal would be to stop overcooling the space and allow the boiler system to be shut down for 
three months of the year.  RcX could evaluate this possibility and better determine if it is 
feasible.   

• VAV airflows - some of the airflows do not match the settings when the building was 
originally tested and balanced.  This often is the result of an effort to solve specific problems, 
and can unintentionally create other problems.  Overall testing of the system and balancing 
through the RcX process is recommended to best match the space needs with available 
system air, heating, and cooling. 

• Heating season issues were not assessed and it is recommended that RcX be conducted 
during both the heating and cooling season.   

• Boiler hot water temperature control should be evaluated during RcX to identify more energy 
efficient ways to set the heating hot water temperature during warm times of the year.  The 
goal would be to reduce excess natural gas consumption and subsequent resulting cooling 
load. A rudimentary method of controlling the temperature is used, using the OAT to set a 
certain hot water temperature.  This often results in excessively warm water being produced 
which is inefficient causing excess heat loss through the pipes and an increase in cooling 
needs during the warmer months of the year.  A more efficient way to control the 
temperature may be to have the controls system look at each zone and set the temperature 
based on how much heat is being called.  Care must be taken to not allow certain zones to 
hold this hostage, if problems with overcooling (mentioned previously) cannot be remedied. 

RcX could investigate the problem of warm water out of the cold domestic water taps.  This 
would likely inspect cold and hot potable water piping to determine if missing insulation is the 
cause of warm water coming out of the cold-water taps.  If insulation is missing, and the pipes 
are nearly touching, the hot water line could easily heat up the cold water line resulting in this 
problem. 

RcX is a service that can be customized to an owner's needs.  The owner may choose the scale 
and scope of the work to be completed.  A larger scale and scope will be necessary to dig deeply 
into problems and come up with engineered recommendations for system changes.  Because the 
problems here are with zone temperature control, zone airflow, AHU speed/DAT, and boiler/hot 
water control, the RcX process will need to look at the AHU VAV and boiler systems entirely.  
Some ECM's are recommended here with the assumption that the RcX process will come to the 
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same conclusion.  It is recommended to have the RcX confirm these recommendations and 
finalize actual scope and estimated costs.  RcX has limited ability to directly solve problems, and 
serves to diagnose problems and create a roadmap of exactly what is happening to recommend 
solutions.  Problems cannot be fixed unless the causes are clearly identified, and this is what RcX 
does.  The RcX process may include recommendations such as additional testing and balancing, 
controls system changes, or even recommendations for design changes.  A summary scope of 
recommended RcX work is: 
 
Recommended RcX Contractor scope: 

• Develop Owner’s Project Requirements 
• Develop a commissioning plan.  Include changes needed to DDC graphics and trending 

to conduct trend review. 
• Document baseline operating conditions through DDC trending.   
• Develop functional performance testing of systems and scenarios identified through 

trending.  Conducting these tests during multiple seasons is recommended (three) 
• Test system operation through functional performance testing, troubleshoot with controls 

contractor as applicable. 
• Analyze design parameters for systems with problems identified in functional testing.  

This may include conducting load calcs, ventilation calcs, etc., to evaluate the sizing of 
installed systems. 

• Identify operational and maintenance enhancements that results in improvements in 
energy efficiency and occupant comfort.   

• Identify next steps for owner for implementing enhancements.  These steps may include 
controls changes, mechanical system repairs and/or upgrades, and possibly testing and 
balancing. 
 

Additional RcX scope and costs (these will be in addition to the RcX contractor fee) 

• Controls contractor generating sequence of operation verbiage 
• Controls contractor making necessary graphic modifications 
• Control contractor participating in on-site functional testing (multi-season) 

 
Additional Recommended RcX scope: 

• Evaluate solutions to basement chronic heating, including HRV or MAU. 
• Test lighting occupancy controls for time-off-delay and adjacent space activation. 
• Update O&M documentation to include current control drawings, updated sequences of 

operation, and a narrative of current system operation and recommended monitoring 
issues. 

• Investigate domestic water piping to identify source of heating of cold water. 
• Investigate air transfer issues through doors as it relates to the plenum return system. 
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Other operational recommendations: 

The building owner should install a dedicated exhaust fan for the elevator equipment room to 
prevent odors from being transmitted to other building spaces. 

No changes to the plenum return system are recommended.  While a plenum return shouldn’t 
cause problematic airflow or temperature control between the spaces, they sometimes do.  If air 
is being returned through doorways instead of the ceiling return grille, that air will affect the 
temperature of the space it moves into, making temperature control of that space more 
challenging.  Where problems exist, it is recommended to keep doors shut as much as possible.  
Areas with chronic problems where doors can't be kept shut may be candidates for return 
ductwork modifications to increase the return through the ceiling space instead of passing 
through doorways.  RcX could include investigating this in the scope but would take some 
redesign of the system. 

Additionally, implementing rigid limitations on space setpoints will prevent unachievable 
setpoints from "holding the system hostage" and making it difficult or impossible for other zones 
to achieve their setpoint.  Modify the controls system to implement these limits. 

No changes are recommended for the wind barriers at the AHU air intake and relief.  This 
reportedly is effective and as such is a creative successful solution. 

Incorporate regular maintenance into the operation of the building.  Having ATS do so last fall 
saves $3000 annually.  As systems run, their operation does degrade.  Having regular 
maintenance done is necessary to ensure those savings continue and to prevent additional 
increases in energy consumption and occupant complaints. 

Consider adding mechanical ventilation to the apparatus bay and upgrading the system serving 
the police garage.  HRV systems are an energy efficient way to add ventilation to a space.  These 
systems recover heat from the exhaust air, into the air intake, so the air delivered to the space is 
always warmer than the outside air.  This makes the use of the ventilation system not 
uncomfortable as the unheated louvers in the police garage are, and it should increase the use of 
the ventilation system and improve air quality.  Adding a HRV to the apparatus bay would 
improve air quality and move towards providing that space with current code quantities of fresh 
air however it would increase the energy consumption of the building. Table 5 includes an 
inventory of mechanical equipment in the building and can be useful in future maintenance and 
upgrade plans. 
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Table 5. Mechanical Equipment 
Mechanical 
Equipment  Make/Model Number 
Central Air 
Handling Unit 
(AHU) 

McQuay CAH040GDAC, 25 hp supply fan, 15 hp return fan, 
17850 cfm, 2802 cfm OA, 480V 3 phase, hot water heating coil, 
DX cooling coil, economizer cooling 

Central AHU DX 
Condensing Unit 

Copeland Scroll ZR125KCE-TFD-455, 38 tons, 4 compressors 

Boilers (2) Aerco Benchmark 1.5 Low Nox, 1500 mbh input, 1290 mbh out, 
86% eff, SN G12-2099 & G-12-2100.  

Boiler circulation 
pumps (2) 

TACO 1470, 0.5 hp high capacity in-line circulator 
 

Hydronic Hot 
Water pumps (2) 

TACO FI3007 1 hp frame mount pump 

Unit Heaters Reznor natural gas fired units, model UDAS size 100 in vehicle 
storage and qty two sized 250 in the apparatus bay 

VAV hydronic 
zone pumps 

TACO load match pumps, LO410, 0.025-0.028 hp 

Exhaust Fans  Numerous types of Cook exhaust fans. Approximately 18 units 
that include roof downblast centrifugal, inline, cabinet ceiling, 
roof ventilator type fans 

Server Room AC Liebert PFH037A-PL7, 208 V, 1 ph 
Upstairs server 
room AC 

Liebert PFH037A-PL7, 208 V, 1 ph 

Vehicle Exhaust 
(apparatus bay) 

Plymovent Model OS 3, 4500 cfm, 10 vehicle unit, 20 hp 

Exhaust Fans Numerous Cook exhaust fans, fractional hp up to 1 hp 
 

2.4. Domestic Water  

Domestic water supply is provided from the City of Kalispell and the building consumption is 
metered separately for building water and irrigation water. The domestic hot water system 
includes one natural gas tank water heater and a connected solar hot water system.  The natural 
gas unit is nominal 80% efficiency. Table 6 summarizes domestic hot water equipment in the 
building. 

Table 6. Domestic Hot Water Equipment 
Domestic Hot 
Water Equipment Make/Model Number 
Main Unit Bradford White Model PDV100D2503N, SN FH12316223, 100 Gal, 

250,000 Bth input, 80% efficient 
Solar Hot Water 
Unit 

No information available 

 



 Energy and Water Use Evaluation Report and Recommendations 
City of Whitefish Emergency Services Center  

 
 

20 
 

2.5. Refrigeration 

There is no refrigeration in the building other than residential style refrigerators. 

2.6. Building Envelope 

The building envelope is in excellent condition as it is less than 10 years old.  The amount of 
insulation in the building is unknown.  Given the recent construction it is believed to be 
adequate. 

 

3. Conservation Measures  

The information below explains all the opportunities identified and evaluated by the audit team. 
Overall, the team recommends City of Whitefish implement opportunities with short payback 
times and relatively low cost immediately, so that building performance can be improved 
quickly, without waiting for capital improvement projects to be funded. The team recommends 
pursuing longer payback and higher cost opportunities as soon as practical. The team also 
recommends implementing low-cost operational upgrades where they will have a positive effect 
on occupant comfort and facility use. The implementation costs are for budgetary and planning 
purposes, and do not represent design or detailed cost estimating. 

3.1. Building Envelope Thermal and Air Barrier Opportunities 
 

No opportunities to improve the building envelope were identified. 

 
3.2. Lighting Conservation Opportunities 

3.2.1. Replace Light Bulbs with LED 
 

The lighting in the building is mostly T5 light fixtures, however they are mix of T5 and T5HO.  
There is also a small number of other fixtures including CFL's, T8’s, and LED exit lights.   
MREP recommends replacing all non-LED lamps with LED.  Most T5 lamps will need to be 
replaced with retrofit kits, as opposed to simply relamping, because of ballast incompatibility 
with the multilevel switching.  See Appendix A for examples of upgrade options and Appendix 
B for a detailed analysis.  Flathead Electric Coop has excellent rebate opportunities for this 
upgrade and limits the total rebate amount to no more than 70% of the actual project cost.  
MREP calculates the maximum potential rebate at $18,180 and an allowable rebate of $17,137 
(70% of estimated cost) and recommends you take into consideration the 70% cap when 
analyzing project costs.  Please consult with FEC directly when proceeding with this upgrade, for 
qualifications, requirements, and exact amounts as much of their rebate program is custom and 
needs to be calculated prior to proceeding. 

 

 



 Energy and Water Use Evaluation Report and Recommendations 
City of Whitefish Emergency Services Center  

 
 

21 
 

Table 7. Savings Associated with lighting upgrade 
Savings 
(kwh/yr.) Savings/yr. Upfront Cost Allowable 

Rebate Net Cost Simple Payback 
(yrs.) 

44,969 $6,879 $36,360 $17,137 $19,223 2.8 
 
3.2.2. Tune lighting controls - Retro-Commissioning 
 

Retro-commissioning opportunities include testing and adjusting the auto-off duration of lighting 
controls.  Additionally, test activation of occupancy controls in adjacent spaces to ensure 
adjacent traffic doesn’t activate lighting in rooms.  MREP recommends doing this in conjunction 
with HVAC retro-commissioning. 

3.3. Plug Load Conservation Opportunities 

Plug load usage was not evaluated by MREP. 

 
3.4. HVAC Conservation Opportunities 

3.4.1. Add second Outside Air Sensor 
 

The City could add a second OAT sensor on an opposite side of the building, and implement a 
low select on the temperature used by the controls system.  This will ensure that the selected 
sensor is in the shade and will eliminate the problem of summertime sun in the morning/evening 
falsely indicating that it is too warm outside for economizer cooling.  This will allow the system 
to use economizer cooling instead of mechanical cooling for longer periods which should reduce 
the energy consumption of the mechanical cooling system.  This ECM is NOT recommended 
due to long payback, as shown in Table 8. 

Table 8. Savings Associated with adding a second OAT sensor 
Savings 
(kwh/yr.) 

Savings/yr. Upfront 
Incremental 
Cost 

Rebate Net Cost Simple Payback 
(yrs.) 

942 $51 $3000 $0 $3000 59 
 
3.4.2. Modify courtroom HVAC system 
 

The courtroom and adjacent spaces chronic call for heat likely contributes significantly to the 
problem of other spaces on the AHU system being uncomfortable.  This is because the AHU 
may be trying to cool other spaces and heat these.  This is a common problem with basement 
spaces on a building-wide AHU system and can be solved by adding a separate system to serve 
the basement during the summer months.  RcX is recommended to look closely at this to verify 
the recommendation and perhaps provide other possible solutions.  This recommended change 
will require some engineering design.   

The addition of a HRV or MAU (with heat) to serve these basement spaces in the summer 
months.  This can be programmed to operate only during occupied hours which will minimize its 
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energy consumption (fan power and any heating/cooling).  It will provide the minimum 
necessary ventilation to the spaces and heating only.  Any call for cooling will need to come 
from the central AHU VAV, and adequate control to integrate this system to the AHU will be 
necessary.  

This energy savings will come not only in natural gas savings by being able to shut off the 
boilers in the summer, but also in electrical savings by reducing the cooling load in the building 
since the hot water is no longer circulating, along with eliminating the heat provided to these 
spaces.  Additional savings, which are unquantified, include better operation of the cooling 
system which may allow the AHU supply fan to slow down as some zones don’t struggle to cool. 

This ECM is recommended even though the calculated payback is long.  This is because of the 
additional unquantifiable savings and the increase in occupant comfort.  This ECM will solve an 
ongoing problem of overcooling in the summer of the basement spaces. Savings associated with 
this measure are summarized in Table 9. 

Table 9. Savings Associated with adding separate ventilation with heat to the basement 
spaces 
Savings 
(kwh/yr) 

Savings 
(therm/yr) 

Savings/yr Upfront Cost Rebate Net Cost Simple 
Payback 
(yrs) 

2,698 821 $647 $12,700 $0 $12,700 19.6 
 
3.4.3. Conduct Building Retro-Commissioning  
 

This building is a good candidate to improve energy consumption and occupant comfort with 
retro-commissioning.  It is recommended that the RcX scope include conducting a thorough 
review of the building operation including adequate detail and analysis to address the identified 
issues (operational and energy conservation) in this report. It should include identifying 
equipment that is not operating correctly, systems that are not adjusted properly, and make 
recommendations for changes to the system to improve operation.  The RcX process will need to 
look at the AHU VAV and boiler systems entirely.  Some ECM's are recommended here with the 
assumption that the RcX process will come to the same conclusion.  It is recommended to have 
the RcX confirm these recommendations and refine actual scope and costs.  RcX has limited 
ability to directly solve problems, and serves to be a roadmap of exactly what is happening and 
recommend solutions.  Problems cannot be fixed unless the causes are clearly identified, and this 
is what RcX does.  The RcX process may include recommendations such as additional testing 
and balancing, controls system changes, or even recommendations for design changes.   

The cost of this RcX scope is estimated to be between $5,000 and $7,000. Recommendations that 
are not included here will be an additional cost to implement.   
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3.4.4. Modify heating boiler activation and hot water reset schedule. 
 

The City should modify the boiler hot water temperature control so that the controls system 
looks at each zone and then sets the heating hot water temperature to keep each zone satisfied, 
and no higher.  This same sequencing change should tell the boiler to turn on only when it is 
actually needed to maintain setpoint, and not simply based on an OAT.  Care must be taken to 
not allow certain zones to hold this hostage (and always drive the temperature up), if problems 
with overcooling (basement courtroom spaces) cannot be remedied.  This sequencing would look 
at the zone pump control and modulate the hot water temperature control as low as possible 
while keeping all zones satisfied (~pumps <90%).  This control should keep the hot water system 
as cool as possible during the times of year that little heat is required.  The savings here are 
calculated based on the existing condition of the boiler operating all summer long.  Some cooling 
savings will also be realized in the summer when this additional heat must be removed by the 
mechanical cooling system however these are not easily quantified.  This control scheme is so 
effective it is now included in energy codes. Table 10 summarizes the savings associated with 
this measure. 

Table 10. Savings Associated with boiler activation and hot water temperature reset 
modification 

Savings 
(therm/yr) 

Savings/yr Upfront Cost Rebate Net Cost Simple Payback 
(yrs) 

443 $308 $1200 $0 $1200 3.9 
 

3.4.5. Upgrade heating boilers to high efficiency units. 
 

MREP evaluated the replacement of the existing boilers with 96% efficient boilers to reduce 
natural gas consumption in the future when the boilers are replaced for maintenance purposes.  
This is not a wholesale replacement analysis since it does not include labor; it includes only the 
incremental cost from the current efficiency of 86% to 96% efficiency units.  The payback is 
desirable when considering the cost of only one boiler, however with two it becomes too long for 
recommendation.  If any other ECM’s are implemented which reduce gas consumption the 
payback will get even longer, and this is a factor in recommending against this ECM.  This 
upgrade is NOT recommended, based on the long payback, as shown in Table 11. 

Table 11. Savings Associated with replacing heating boilers 
Savings 
(therm/yr.) 

Savings/yr. Upfront Cost Rebate Net Cost Simple 
Payback 
(yrs.) 

1,238 $862 $15,232 $0 $15,232 17.7 
 
3.4.6. Upgrade unit heaters to high efficiency units. 
 

MREP evaluated the replacement of the existing unit heaters (apparatus bay and police garage) 
with high efficiency units.  This analysis did not include detailed calculations of potential 
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savings because there is no data for the gas consumed by these units as compared to the overall 
building gas consumption.  Based on other energy audits recently conducted in the state where 
unit heaters were evaluated, this upgrade is not recommended.  Costs and savings analysis for a 
brewery heated with unit heaters had a payback of 46 years.  This upgrade is NOT 
recommended.  It is recommended to consider installing higher efficiency units when they need 
to be replaced. 

3.4.7. Perform regular maintenance of system via DDC controls service. 
 

Modern DDC systems are complex systems that include sensors, actuators, valves, dampers, and 
tuning.  Over time the performance of these systems will degrade, as demonstrated by the recent 
issue with the VAV air stations needing filtration.  Conducting periodic maintenance on the 
system is imperative to maintaining optimal energy efficiency and operation.  Without it, 
systems often end up running at full loads and the spaces are not comfortable.  The energy 
savings of this work cannot be quantified but a good example is the recent energy savings of 
installing filters on the VAV air stations.  Those savings numbers are presented in Table 12. 

Table 12. Example of savings Associated with controls system maintenance 
Savings 
(kwh/yr.) 

Savings/yr. Upfront Cost Rebate Net Cost Simple Payback 
(yrs.) 

57,000 $3,075 Varies NA NA NA 
 
3.5. Domestic Hot Water Conservation Opportunities 

 
Opportunities to reduce energy usage by the domestic hot water would not be cost effective.   
While the natural gas hot water heater is only 80% efficient, the existence of the solar hot water 
system means that the use of the natural gas unit is much lower than would be expected.  This 
means the payback on upgrading to a high efficiency unit would be long. 

3.6. Renewable Energy Opportunities 
3.6.1. Solar PV 

 
MREP evaluated solar PV and found that it had a too long of a payback to recommend for 
immediate implementation.  The low cost of electricity available through Flathead Electric Coop 
adversely affects payback of renewable energy projects.   

Specific site conditions and system selection could result in an installation having a lower (or 
higher) payback. The owners should weigh their priorities regarding participating in alternative 
energy systems and the payback period. Actual system costs will vary, depending on distance of 
PV cells to the electrical service (this may be on the longer side), engineering structural analysis, 
type of inverter, and the type of system installed (ballasted vs. attached to the roof). A solar 
installer should be consulted for more detailed costs. Some code jurisdictions require solar 
installations to have an analysis completed by a structural engineer, which is separate from the 
installer. This preliminary analysis is based on a 10-kilowatt array, noting that actual sizing 
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should be more closely developed working with a solar installer.  This upgrade is NOT 
recommended, based on the payback shown in Table 13. 

Table 13. Solar PV Savings 
Savings 
(kwh/yr.) 

Savings/yr. Upfront 
Cost 

Incentives Net Cost Simple Payback 
(yrs.) 

12,218 $660 $27,000 $0 $27,000 39 
 

3.7. Operational and Maintenance Improvement Opportunities 
3.7.1. Add HRVs to Apparatus Bay and Police Garage 
 

Adding HRVs to each the apparatus bay and police garage would improve ventilation.  The 
sizing of the HRVs would need to be determined by an engineer.  For the purposes of this 
analysis, a 4000-cfm and 2000-cfm unit has been estimated to serve each space, respectively.  A 
4000-cfm unit would be approximately $14,000 and a 2000-cfm unit would cost approximately 
$10,000. 

3.7.2. Add exhaust fan to elevator mechanical room 
 

And an exhaust fan to the elevator mechanical room to elimination the transmission of odors to 
the building central AHU system.  A 100-cfm unit was in the original building design.  
Installation of this would cost approximately $1500.  

3.7.3. Repair inoperable VAV20 
 

A contractor could inspect and correct the lack of heating in this unit.  The cost for this repair has 
not been estimated. 

3.7.4. Shut off ceiling fans in Apparatus Bay in summer 
 

Shutting off the ceiling fans in the apparatus bay during hot summer months would improve 
comfort by not blowing the stratified hot air down to the occupied space.  It would also save a 
small amount of electricity (approximately $129).  During other months running these fans 
improves energy efficiency of heating systems by bringing that warm air down, but in the 
summer months the high ceilings can be an effective heat sink for the space during the day.   

3.7.5 Annual maintenance on HVAC and clean coils on refrigeration 
equipment 
 

Annual maintenance of HVAC and refrigeration systems typically includes cleaning coils and is 
recommended annually.  This also ensures that the systems are running optimally and reduces 
the likelihood of downtime.  Implementation of this measure costs approximately $200 per small 
system, and $500 for a large, for a total of $900. 
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4. Summary of All Recommendations 

Tables 13 through 17 summarize the recommended improvements by category. The tables 
provide lists of solutions for improved energy and water conservation, with associated estimated 
savings, implementation cost, and payback. Note that the cost estimates are for budgetary 
purposes and do not reflect engineering or actual contractor estimates. 

Table 15. Lighting Conservation Opportunities  
Item 

Energy 
Conservation 

Measure 

Electricity 
Savings 

(kWh/yr) 

Annual 
Savings ($) 

Net Costs 
($) 

Simple 
Payback 

(yrs.) 

Utility 
Rebate 

3.2.1 Replace light 
bulbs with LEDs  

44,969 $6,879 $19,223 2.8 $17,137 

Table 16. Heating, Ventilation, Air Conditioning, and Refrigeration Conservation 
Opportunities  

Item 
Energy 

Conservation 
Measure 

Natural 
Gas 

Savings 
(therms/yr) 

Electricity 
Savings 
(kwh) 

Annual 
Cost 

Savings 
($/yr) 

Net 
Cost ($) 

Simple 
Payback 

(yrs) 

Utility 
Rebate 

3.4.2 Modify courtroom 
HVAC system 

821 2,698 $647 $12,700 19.6 $0 

3.4.3 Conduct Building 
Retro-
Commissioning 

NA NA NA $5000-
$7000 

NA $0 

3.4.4 Modify heating 
boiler activation 
and hot water reset 
schedule 

443 NA $308 $1200 3.9 $0 

3.4.7 Perform regular 
maintenance of 
system via DDC 
controls service 

NA 57,000 $3,075 Varies NA $0 

Table 17. Operational Improvement Opportunities  
Item Energy Conservation Measure Implementation Cost ($)  

3.7.1 Add HRVs to Apparatus Bay and Police Garage $10,000-$14,000 

3.7.2 Add exhaust fan to elevator mechanical room $1,500 

3.7.3 Repair inoperable VAV20 Not estimated 

3.7.4 Shut off ceiling fans in Apparatus Bay in summer $0 

3.7.5 Annual maintenance on HVAC and clean coils on 
refrigeration equipment $900 
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5. Summary of ECM's Evaluated and Not Recommended 

Tables 18 through 20 summarize these non-recommended improvements, by category. The 
tables provide a list of measures that were evaluated and found not to be cost effective for 
improved energy and water conservation, with associated estimated savings, implementation 
cost, and payback. Note that the cost estimates are for budgetary purposes and do not reflect 
engineering or actual contractor estimates. 

Table 18. Heating, Ventilation, Air Conditioning, and Refrigeration Conservation 
Opportunities - not recommended 

Item 
Energy 

Conservation 
Measure 

Natural 
Gas 

Savings 
(therms/

yr) 

Electricity 
Savings 

(kWh/yr) 

Annual 
Cost 

Savings 
($/yr.) 

Net Cost 
($) 

Simple 
Payback 

(yrs.) 

Utility 
Rebate 

3.4.1 Add second Outside 
Air Sensor 

NA 942 $51 $300 59 $0 

3.4.5 Upgrade heating 
boilers to high 
efficiency units 

1,238 NA $862 $15,232 17.7 $0 

3.4.6 Upgrade unit 
heaters to high 
efficiency units. 

NA NA NA NA ~46 NA 

 

Table 19. Domestic Hot Water Heating Conservation Opportunities - not recommended 

Item 
Energy 

Conservation 
Measure 

Natural 
Gas 

Savings 
(therms) 

Annual 
Cost 

Savings 
($/yr.) 

Net Cost 
($) 

Simple 
Payback 

(yrs.) 

Utility 
Rebate 

3.5 Replace 
Domestic Hot 
Water Heaters 
with High 
Efficiency Units 

NA NA NA NA NA 

Table 20. Renewable Energy Opportunities -not recommended 
Item 

Energy 
Conservation 

Measure 

Annual 
Savings  

Annual 
Cost 

Savings ($) 

Net Cost 
($)  

Simple 
Payback 

(yrs.) 

Fed Tax 
Incentive 
& REAP 

3.6.1 Solar PV, 10KW 
array 12,218 kwh $660 $27,000 39 $0 
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6.  Utility Rebates/Funding Opportunities for Energy Efficiency  
  Improvements  

A total of up to $17,137 in rebates is available for the work recommended in this report. See each 
ECM for more information. Because rebate programs regularly change, always verify current 
rebate program status prior to commencing work.   

7. Montana Incentives for Renewable Energy and Efficiency  
Improvements 

Grant funding, rebates, and tax incentives change regularly. Verify the status of each program, 
limitations and requirements prior to proceeding with a project. The US Department of Energy 
lists potential funding sources at http://energy.gov/savings and the NC Clean Energy Technology 
Center maintains a listing of potential funding sources for energy efficiency and renewable 
projects at http://www.dsireusa.org/.  

8.  Conclusion 

Thank you for the opportunity to identify and facilitate the energy conservation projects at the 
City of Whitefish Emergency Services Center. We are happy to assist you with your project and 
to facilitate any utility rebates you would like to pursue. This project is made possible through 
the Montana Resource Efficiency Program (MREP) and NCAT. If you have any questions or 
concerns or have other energy conservation projects, please contact Laura Howe at (406) 241-
2863 or laurah@ncat.org.  

  

http://energy.gov/savings
http://www.dsireusa.org/
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Appendix A.  Examples of lighting products eligible for FEC rebates 
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Appendix B.  Lighting Spreadsheet 
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