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1. Background and Introduction 
This Yakutat City Buildings project was inspired by a Village Energy Efficiency Program 
(VEEP) set of Investment Grade Audits (IGA) performed by Jim Fowler of Energy Audits 
of Alaska.  These audits’ primary focus was to identify energy measures that could 
significantly reduce operating cost and energy consumption at various city facilities, 
including: 

• Yakutat High School 
• Yakutat Elementary School 
• Yakutat Wood Shop 
• Yakutat PSO Building 
• Yakutat Court Building 
• Yakutat City Offices 

In order to identify the cost of the various measures that were approved by the City for 
further consideration, a team visited Yakutat on July 15-16, 2014.  The team included 
the following people: 

• Richard S. Armstrong, P.E., Mechanical/Electrical Engineer 
• Jim Fowler, P.E., Project Manager 
• Tim Geiermann, General Contractor 
• Barry Williams, Controls Technician 

 

During our visit, we were toured around the City Schools with Chris Cook, the Facilities 
and Grounds Coordinator.  We also met the new Superintendent of Schools, Robin Gray. 

This report presents the conceptual level issues and proposed solutions.  We have 
shown the approximate location of the work on various floor plans as an aid to 
understand where the issues exist. 

Our review indicates a significant amount of deferred maintenance and non-operational 
controls that have had a negative effect on energy efficiency, comfort in the schools, 
and indoor air quality.  The High School was completed around 1973, making it 41 years 
old, so equipment that is original is beyond its useful life. Many of the inoperative 
equipment items also represent code deficiencies which create a liability to the City.  
The intent of the inspection and of this report was not to identify code deficiencies, but 
where such deficiencies were obvious, they are mentioned. The narrative will show the 
issues in more detail, but an overview of the more significant issues follows.  Some of 
the issues below are energy-related and were included in the energy audit reports.  The 
others are not energy-related and were therefore not included in the energy audit 
findings or recommendations but should be addressed. 

Both Schools 
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• Outside air (OSA) and mixed air dampers are generally not connected to their 
controls in any of the air handlers in any of the School District (SD) buildings, 
and are running wild causing either no outside air or too much outside air, with 
the result being high Carbon Dioxide (CO2) buildup in occupied spaces, which 
inhibits learning in the classroom and makes occupants sleepy, or too much OSA 
causing the heating coils to reheat an excessive amount of outside air, which 
wastes energy. 

• Classroom heating baseboard and air handler control valves are held open with 
wires, or have the control heads removed, defeating the controls and causing 
overheating or insufficient heat.  The existing Andover direct digital control 
system (DDC) in the 1985 HS classroom addition has been turned off which has 
caused continual overheating, since the system fails in the last position that the 
valve was in when it was turned off.  The DDC system could be used to override 
this issue if the control valves were reinstalled. The overall condition of the DDC 
panel is unknown. 

• The existing pneumatic control system in both the elementary and HS building is 
totally non-functional, causing all of the heating valves to fail to full heat, 
resulting in overheating and a large waste of energy throughout the building. 

• The old boilers and piping have been abandoned in place in both the elementary 
and the high school mechanical rooms, causing very cluttered and difficult to 
maintain mechanical rooms in both schools.  Furthermore, there is no back-up 
boiler system in the event of a failure of the waste heat system.  A new back-up 
boiler should be considered for each of the buildings, although that has not 
been included in the scope of work for this project. 

• All of the air handlers in the new addition and in the elementary school have 
controls that are disconnected, manually wired open or closed, and are 
generally out of control.  

• The controls in both schools are pneumatic, and the pneumatic system is not 
operational at all in the HS, so all dampers are operated manually by the 
maintenance staff.  We also found a significant leak in the compressed air 
system that feeds all of the pneumatic controls in the Elementary School.  

• Hydronic circulators (pumps) are very old and need to be replaced with new 
generation devices that are maintenance free and have speed controls which 
both reduce energy and respond to calls for heat in the correct measure. 

• Duct mounted smoke detectors are required in the air duct of any air handler 
unit over 2,000 CFM, but none were installed.  The detectors are required to 
shut down the AHU and connect to the fire alarm panel.  
 

High School (& Wood shop) 
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• The cabinet unit heater in the new HS addition entry has a split core and was 
leaking water thus turned off, so it is not functional, making the entry cold in the 
winter. 

• The multi-zone air handler that serves the old portion of the high school has all 
of the zone dampers disconnected, so they will not properly regulate heat to 
the spaces causing classrooms to be too hot or too cold.  The temperature in the 
rooms is only just right by accident when the outside conditions work out to 
match the manual damper position, which will rarely be correct throughout an 
entire day.  

• Heating water leaks in various locations around the building have been 
addressed by hanging buckets under the leaks rather than fixing them. 

• Automatic heating water make-up systems are non-operational, requiring 
maintenance to manually refill the system each week.  Every time the system is 
refilled, more fresh water is introduced to the system, which accelerates 
corrosion of the pipes and equipment, which will cause even more leaks.  During 
periods when the heating water pressure is low because of the leaks, the 
circulator pumps may cavitate.  Air locks in the system will also stop flow to 
heating circuits.  

• The gym locker room and toilet room exhaust fans were removed when they 
failed, resulting in no exhaust from these spaces at all, creating an unpleasant 
and unhealthy environment, not to mention a code violation.  

• The HS hot water generator is apparently so scaled as to only make about 15 
minutes of hot water (which was probably the heat in the tank), resulting in cold 
showers after the first few users.  The hot water generator should be replaced 
with new hot water generator that has integral heat exchanger coils.  

• The air handler in the racket ball court is not functional, and is located above 
the ceiling which is 20’ above the floor, so it is very difficult to access for repairs.  
We were advised that this space will become storage, so there is no need to 
repair the air handling unit (AHU). 

• The gym air handler cannot deliver air above 55 degrees, most likely due to 
control issues and damaged dampers.   

• The wood shop has no heat exchanger to isolate that system from the waste 
heat system, so a leak within the wood shop could cause all of the waste heat 
system to fail.  

• The HS auditorium and common areas were formerly controlled with the DDC 
system, so those systems are basically “running wild”.  

• The relief air vent control on the roof of the gym does not work, because the 
pneumatic control system has failed.   The relief air hood at the common area 
has blown off, and will allow rainwater to enter the building. 

• There is a leak at the racket ball roof drain that needs to be repaired.  
• The heating coil is missing from the weight room in the air handler, so there is 

no ventilation for that space.  The system has been out of service for 12 years.  



Page | 5  
 

• The fin tube baseboards in the weight room have most, if not all, of the fins 
damaged, severely limiting the heat transfer capability of the device. 

Elementary School 

• The swimming pool water was measured by the energy auditor at 90.1F, and 
with no pool cover this caused high evaporation rates that resulted in 
condensation on the building elements.   

• The hot water heater in the elementary school has a leaky heat exchanger. It 
should be replaced with new hot water generator that has integral heat 
exchanger coils.  

• The kitchen in the elementary school has a make-up air system that appears to 
be drawing air from the natatorium, causing a chlorine smell in the kitchen, so it 
has been shut down and is not in use – another code violation.  

• The IR images in the energy audit show that there is warm moist air being 
forced out through the natatorium envelope; it is most likely causing moisture, 
mold and or freezing damage to the envelope and structure. 

Waste Heat system 

• The waste heat serving the PSO building appears to be piped in reverse.  Also, 
the piping to the high bay equipment storage area is not tempered, circulating 
180 degree water to the slab, which should be limited to 110 degrees.  The 
equipment bay is overheating, probably due to the lag in response to the 
overheated slab.  This condition is presumed to also apply to exterior aprons if a 
snow melt system is in use. 

City Offices & Courthouse 

• The city office boiler is sooting badly, and needs to be cleaned out and a smaller 
nozzle installed to lower the firing rate.  This could be a safety issue. 

• There is a missing toilet exhaust fan in one of the restrooms. 
• New thermostats need to be installed in all the city buildings. 
• The courthouse has no toilet exhaust fan in the women’s room.  
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THE NUMBERS/LETTERS LISTED BELOW (e.g. 2.a.i) ARE REFERENCED IN FLAGNOTES ON THE 
BUILDING DRAWINGS PROVIDED TO INDICATE THE LOCATION OF THE ACTIVITY WITHIN EACH 
BUILDING. 

 

2. High School Control Systems Upgrades and Sequence of Operations 
a. General Requirements Applicable to All: 

i. Pneumatic or DDC Controls:  Demolish all pneumatic compressors, 
exposed tubing, air dryers, control valves, controllers, and any other 
exposed pneumatic accessories and replace all pneumatic and DDC 
controls with new electric/electronic controls in order to achieve the 
sequence of operations defined below. 

ii. Dampers:  Clean and lubricate all dampers.  Install new damper 
operators and linkages to work with the fan controller. 
 

b. ASU-1 HS Multi-Zone Unit – This unit serves the old High School classrooms, 
and is a 8,830 CFM, 5 HP, 9 zone multi-zone constant volume unit that appears 
to be original equipment.  A hot deck/cold deck supply system and 9 classroom 
hot deck/cold deck mixing dampers are controlled by 9 room thermostats.  The 
hot deck has a face damper in front of a constant flow heating coil that is 
maintained at 160 degrees F at all times. Replace all controls to accomplish a 
sequence of operations as listed: 

i. Occupied/unoccupied control: A time clock input shall only operate the 
air handler during occupied times. During unoccupied times, all fans 
stop, OSA dampers shall go to full closed position. The room sensor will 
enable fans to run to maintain an unoccupied setback temperature of 
60F.  The controller shall have an override feature to change the system 
to occupied mode for a set amount of time.  

ii. Classroom control:  An analog thermostat in each classroom shall 
modulate the face and bypass zone dampers to provide heating or 
cooling air as needed for ventilation during occupied times.  

iii. Labels: Identify each zone served at the AHU using label-maker labels. 
iv. Fan Control:  A magnetic starter in the motor control center (MCC) shall 

control each of the fan motors.  All fans are off during unoccupied 
periods. Occupied settings are as follows: 

1. Supply Fan: The supply fan shall start during occupied times as 
controlled by the fan controller thermostat located in the 
nearest classroom.  

2. REF-1:  The return fan is under control through a mag starter in 
the MCC.  The REF-1 shall be interlocked with ASU-1 supply fan 
to run concurrently. 
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3. EF-1:  The toilet exhaust fan is under control of the mag starter 
in the MCC.  EF-1 shall start based on an occupancy sensor. 

v. Coil control: The coil valve shall modulate face damper to maintain a 
constant coil temperature of 160 degrees F at all times.   

vi. Freezestat:  An electric automatic reset freeze stat with a sensor in front 
of the coil shall close the outside air dampers and open the return air 
dampers to 100% in the event that the temperature in the mixing box 
falls below 35F. 

vii. Mixing Box Dampers: The mixing box dampers shall modulate during 
occupied times to maintain a mixed air temperature (MAT) of 55F 
(adjustable)   The CO2 control shall preclude the need for a minimum 
OSA position, so the OSA will be closed when the CO2 is below 500 PPM 
unless there is a call for cooling.  A fan controller shall control these 
dampers. A return air sensor shall monitor CO2 in the return air duct to 
modulate open the OSA damper to maintain a maximum of 700 PPM of 
CO2. During unoccupied times, the OSA damper goes to 100% closed, 
and the return air damper is 100% open. 

viii. Exhaust/Relief Damper:  This damper shall modulate to lag the OSA 
damper by 20%. 

ix. Smoke Detector:  A smoke detector in the supply duct shall shut down 
the fan.  A signal can be sent to the fire panel.  The connection to the 
fire panel is by the Fire Alarm Contractor, and is NIC . 

c. Air Handling Unit ASU-2 – This system serves the gym and is a constant volume, 
single zone unit.  The sequence of operations is: 

i. Room Controller:  A room sensor shall be placed in the gym with a 
locking guard, and it shall control the space environment. 

ii. Occupied Settings:  An occupied schedule shall be programmed and the 
system will be in unoccupied mode all other times.   

iii. Unoccupied Settings: The fans shall be off and the OSA dampers shall 
be closed during unoccupied times. An internal room sensor will enable 
the fan to run to maintain a night setback temperature of 60F.  One or 
more (as required for full coverage) built-in PIR occupancy sensors in 
the gym shall automatically switch the fan to occupied mode for a 
period of time (adjustable) when occupancy is sensed. 

iv. ASU-2 Supply Fan Control: A thermostat in the gym will enable the 
supply fan to operate, and the dampers to modulate per the sequence 
below. 

v. Coil Control:  The heating coil 3-way valve shall modulate to maintain 
space temperature setpoint at the wall thermostat. 

vi. Mixing Box Damper control:  The mixing box dampers shall modulate 
during occupied times to maintain a mixed air temperature (MAT) of 
55F.    A CO2 sensor in the space next to fan controller shall monitor air 
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conditions and if CO2 rises above 700 PPM, the outside air damper shall 
modulate open to provide more fresh air to reduce the CO2 to below 
700 PPM.  The CO2 control shall preclude the need for a minimum OSA 
positon, so the OSA will be closed when the CO2 is below 600 PPM 
except on a call for cooling.   

vii. Freezestat:  An electric automatic reset freeze stat with a sensor in front 
of the coil shall close the outside air dampers and open the return air 
dampers to 100% in the event that the temperature in the mixing box 
falls below 35F. 

viii. Smoke Detector:  A smoke detector in the AUH return duct shall shut 
down the fan.  A signal shall be sent to the fire panel.  The final 
connection to the fire panel is proposed to be by the Fire Alarm 
Contractor, and is NIC to our scope of work. 

ix. Pressure Control:  Two relief dampers in the ceiling of the gym shall 
modulate open, lagging the OSA damper by 20%. 

x. Locker Room Fan EF-2:  The locker room fans shall operate along with 
ASU-2, during occupied mode for ASU-2 as sensed by occupancy sensors 
in the gym.  

xi. Locker Room Reheat Coil:  A programmable setback thermostat in the 
locker room shall open a reheat coil valve serving the locker room to 
maintain setpoint.  
 

d. Air Handling Unit AHU-1:  This unit serves the 1985 addition classrooms of the 
building, and is under control of a mag starter.  There is an existing inoperable 
Andover DDC system that shall be removed.  Reuse the existing cabinet and 
wiring to the extent feasible. The system is a constant volume fan system with 
an economizer mixing box.  There is a 3-way valve on the heating coil to control 
supply air temperature. 

i. Room Controller:  A thermostat shall control the space environment, 
and it will be located in the room or will operate through a remote 
sensor. 

ii. Occupied Settings:  An occupied schedule shall be programmed and the 
system will be in unoccupied mode all other times.   

iii. Unoccupied Settings: The fans shall be off and the OSA dampers shall 
be closed during unoccupied times.  

iv. AHU-1 Supply Fan Control: A thermostat will enable the supply fan to 
operate according to a pre-programmed schedule, and the dampers to 
modulate per the sequence below. 

v. Coil Control:  The 3-way coil control valve with a temperature sensor in 
the supply duct shall modulate the valve to maintain a supply setpoint 
of 55 F (adjustable) 
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vi. Damper control:  The fan controller will enable the mixing box damper 
to modulate the OSA and RA dampers to control a mixed air 
temperature of 55F.    A CO2 sensor in the return air duct shall monitor 
air conditions and if CO2 raises above 700 PPM, the outside air damper 
shall modulate open to provide more fresh air to reduce the CO2 to 
below 700 PPM.  

vii. Smoke Detector:  A smoke detector in the return duct shall shut down 
the fan.  A signal can be sent to the fire panel.  The connection at the 
fire panel is proposed to be by the Fire Alarm Contractor, and is NIC to 
our scope of work. 

viii.  Freezestat:  An electric automatic reset freeze stat with a sensor in 
front of the coil shall close the outside air dampers and open the return 
air dampers to 100% in the event that the temperature in the mixing 
box falls below 35F. 
 

e. Baseboard Control – Classroom Baseboard Heating – 5 zones:  A thermostat 
located in each of the classrooms shall enable the baseboard zone valve to heat 
the space and maintain a setpoint of 72F during occupied periods, and 60F 
during unoccupied periods.  Occupied periods are the same as AHU-1.  A 
temporary setting on the thermostat will return the zone to occupied settings, 
but will not start AHU-1. 

 
f. Air Handling Unit AHU-2:  This unit serves the main hallway of the building, and 

is under control of a mag starter. There is an existing inoperable Andover DDC 
system that shall be removed.  Reuse existing cabinet and wiring to the extent 
feasible. The system is a constant volume fan system with an economizer mixing 
box.  There is a 3-way valve on the heating coil to control supply air 
temperature. 

i. Room Controller:  A controller shall be placed in the mechanical room 
panel, and it shall control the space environment. 

ii. Occupied Settings:  An occupied schedule shall be programmed and the 
system will be in unoccupied mode all other times.   

iii. Unoccupied Settings: The fans shall be off and the OSA dampers shall 
be closed during unoccupied times. A room sensor will enable the fan to 
run to maintain a night setback temperature of 60F.  The system can be 
reset to occupied mode using a manual override at the thermostat.  

iv. AHU-2 Supply Fan Control: A thermostat will enable the supply fan to 
operate according to a pre-programmed schedule, and the dampers to 
modulate per the sequence below. 

v. Coil Control:  The 3-way coil control valve shall modulate the valve open 
to maintain space temperature setpoint. 
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vi. Damper control:  The thermostat will enable the mixing box damper to 
modulate the OSA and RA dampers to control a mixed air temperature 
of 55F.  A minimum OSA setpoint of 0% shall be maintained unless there 
is a call for cooling.  A CO2 sensor in the return air duct shall monitor air 
conditions and if CO2 raises above 700 PPM, the outside air damper 
shall modulate open to provide more fresh air to reduce the CO2 to 
below 700 PPM.  

vii. Smoke Detector:  A smoke detector in the return duct shall shut down 
the fan.  A signal can be sent to the fire panel.  The connection to the 
fire panel is proposed to be by the Fire Alarm Contractor, and is NIC to 
our scope of work. 

viii. Freezestat:  An electric automatic reset freeze stat with a sensor in front 
of the coil shall close the outside air dampers and open the return air 
dampers to 100% in the event that the temperature in the mixing box 
falls below 35F. 

ix. Pressure Control:  A ceiling mounted relief air damper in the corridor 
shall modulate open lagging the OSA damper by 20%. 

x. Baseboard Control – Hall at far end of auditorium, men’s restroom, 
women’s restroom, storage closet:  A thermostat located in the 
mechanical room panel with a remote sensor in the space shall enable 
the baseboard zone valve to heat the space and maintain a setpoint of 
68F during occupied periods, and 60F during unoccupied periods.  
Occupied periods are the same as AHU-2. 
 

g. Air Handler AHU-3:  This unit serves the auditorium, and is under control of a 
mag starter in the mechanical room. There is an existing inoperable Andover 
DDC system that shall be removed.  Reuse existing cabinet and wiring to the 
extent feasible. The system is a constant volume fan system with an economizer 
mixing box.  

i. Room Controller:  A thermostat shall be placed in the space and it shall 
control the space environment. 

ii. Occupied Settings:  An occupied schedule shall be programmed in the 
controller, and the system will be in unoccupied mode all other times.  A 
PIR built in wireless motion sensor shall put the system in occupied 
mode if it is otherwise in unoccupied mode. 

iii. Unoccupied Settings: The fans shall be off and the OSA dampers shall 
be closed during unoccupied times. The controller will enable the fan to 
run to maintain a night setback temperature of 55F, and will go to 
occupied mode as sensed by an occupancy sensor since the space is 
seldom occupied.   
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iv. AHU-3 Supply Fan Control: A thermostat will enable the supply fan to 
operate according to a pre-programmed schedule, and the dampers to 
modulate per the sequence below. 

v. Coil Control:  The 3-way coil control valve shall modulate the valve open 
to maintain space temperature setpoint of 68F. 

vi. Damper control:  The controller will enable the mixing box damper to 
modulate the OSA and RA dampers to control a mixed air temperature 
of 55F.  A minimum OSA setpoint of 0% shall be maintained unless there 
is a call for cooling.  A CO2 sensor in the return air duct shall monitor air 
conditions and if CO2 raises above 700 PPM, the outside air damper 
shall modulate open to provide more fresh air to reduce the CO2 to 
below 700 PPM.  

vii. Pressure Control:  One relief damper in the ceiling of the auditorium 
shall modulate open lagging the OSA damper by 20%. 

viii. Smoke Detector:  A smoke detector in the supply duct shall shut down 
the fan.  A signal can be sent to the fire panel.  The connection at the 
fire panel is proposed to be by the Fire Alarm Contractor, and is NIC to 
our scope of work. 

ix. Freezestat:  An electric automatic reset freeze stat with a sensor in front 
of the coil shall close the outside air dampers and open the return air 
dampers to 100% in the event that the temperature in the mixing box 
falls below 35F. 
 

h. Air Handling Unit AHU-4 – This air handler serves only the weight room. The 
AHU is presently controlled using an Andover DDC system.  The AHU has been 
out of service for 12 years, and has no heater core. Replace the heating coil with 
new, and commission the system completely, repairing any other deficiencies. 

i. Room Controller:  A thermostat in the space shall control the space 
environment. 

ii. Occupied Settings:  An occupied schedule shall be programmed in the 
controller, and the system will be in unoccupied mode all other times.  A 
built in PIR motion sensor shall put the system in occupied mode if it is 
otherwise in unoccupied mode. 

iii. Unoccupied Settings: The fans shall be off and the OSA dampers shall 
be closed during unoccupied times. Internal room sensor will enable the 
fan to run to maintain a night setback temperature of 55F.  The system 
can be reset to occupied mode using a manual override at the 
thermostat or by occupancy sensor in the space.  

iv. AHU-4 Supply Fan Control: A thermostat will enable the supply fan to 
operate according to a pre-programmed schedule, and the dampers to 
modulate per the sequence below. 
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v. Coil Control:  The 3-way coil control valve shall modulate the valve open 
to maintain space temperature setpoint of 68F. 

vi. Damper control:  The controller will enable the mixing box damper to 
modulate the OSA and RA dampers to control a mixed air temperature 
of 55F.  A minimum OSA setpoint of 0% shall be maintained.  A CO2 
sensor in the return air duct shall monitor air conditions and if CO2 
raises above 700 PPM, the outside air damper shall modulate open to 
provide more fresh air to reduce the CO2 to below 700 PPM. 

vii. Freezestat:  An electric automatic reset freeze stat with a sensor in front 
of the coil shall close the outside air dampers and open the return air 
dampers to 100% in the event that the temperature in the mixing box 
falls below 35F. 

viii. Smoke Detector:  Fan is less than 2000 CFM and will not require a 
smoke detector. 

ix. Baseboard Control – Baseboard within the Weight Room:  Base board 
zone valve will be thermostatically controlled. 
 

i. Air Handling Unit AHU-5 –- This air handler serves the racquet ball court and is 
not in the contract. 

j. Cabinet Unit Heaters: All cabinet unit heaters shall be controlled by starting the 
fan on a call for heat, with each controlled by a programmable setback line 
voltage thermostat, all with locking guards.  

k. Welding Shop Unit Heater: The unit heater(s) serving the welding shop appear 
to be controlled using an integral temperature sensor to start the fan.  Provide a 
line voltage setback thermostat for each unit heater, mounted on a wall away 
from the unit heater, to cycle the fans on a call for heat.  

l. Heat Exchanger Control: The heat exchanger at the waste heat entrance shall 
run wild  waste heat flow on the hot and cold sides continuous.  

m. Vending Machines:  Provide a Vending Miser controller for each of the vending 
machines in the West Vestibule. 

n. Waste Heat Metering:  Provide a BTU meter at the waste heat entry by 
measuring the waste heat supply and return temperatures as well as the flow 
rate as input to a computer that will calculate total BTU consumption.  

o. Weight Room Baseboard – The baseboard in the weight room has the cover 
and fins destroyed.  Replace the fin tube with equipment listed on the 
equipment schedule. 
 
 
 

3. Other HS Mechanical Work that has been approved, and is included in the contract: 
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a. Circulator Control: New hydronic circulators with integral pressure controllers 
and automatic change over for primary to backup shall be placed in the 
mechanical rooms as specified under other mechanical work 

b. Weight Room Mechanical Space Unit Heater – The unit heater in the 
mechanical room that serves the weight room is reported to be non-
operational.  Test and replace or repair the unit heater, as required.  

c. Locker room exhaust fans – The exhaust fans for the locker rooms, as well as 
the toilet rooms have been removed.  Replace the exhaust fans with new Penn 
Domex roof mounted direct drive exhaust fans.  Operate the exhaust fans on an 
occupancy sensor.  

d. Gym, Auditorium, Common Area Relief Hoods – The relief hood that serves the 
common area has a cover that has blown off its mounting. Repair or replace. 

e. Boiler & accessories – The HS boiler is not operational, and has been 
permanently disconnected from the fuel supply.  The inoperable boiler is taking 
up valuable mechanical room space, making other maintenance tasks difficult.  
Remove the old boiler and all accessories that are no longer being used.  
Contractor will remove the boiler and place outside building, owner is 
responsible for disposal.  We recommend (as does the power plant and their 
engineer) that a replacement boiler be installed to provide heat to the building 
in the event that the main waste heat loop were to fail.  The replacement boiler 
is not in the contract at the present time.  

f. Hydronic Circulators - The hydronic circulators are very old, inefficient, and 
difficult to maintain.  All of the hydronic circulators shall be replaced with wet 
rotor, maintenance free, variable speed circulators with integral VFD controllers. 

g. Domestic hot water heater – The domestic hot water heater shall be replaced 
with a new “SuperStor” Ultra Model SSU-80 hot water generator.  Contractor 
will demolish the existing hot water generator and heat exchanger, owner is 
responsible for disposal.  

h. Hydronic piping leak repair – There are numerous leaks in the hydronic piping 
system.  All leaks are required to be permanently repaired and the system 
pressure tested.  

i. Hydronic system fill – The hydronic system automatic fill is not operable.  
Replace the system fill with a new automatic fill including a pressure regulator 
set to 12 PSIG, a double check valve, bypass, and ball type isolation valves.  

j. Hydronic system expansion control – Replace the expansion control tank with a 
new bladder style ASME rated expansion tank, Amptrol model XXXXX. 

k. Air sealing – Infiltration reduction is primarily achieved by bringing the air 
handler damper controls into control.  

l. Replace cabinet unit heater in East entry – The cabinet unit heater in the new 
addition entry area has a split coil.  Either replace the coil or replace the entire 
device, contractor’s choice, owner shall dispose of demolished devices.  
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m. Gate valve replacement - Many of the gate valves are old, and do not provide a 
tight shutoff.  Provide a per-unit price to replace all gate valves with ball valves 
by common pipe sizes ½” through 3”. 

 
4. Elementary School Controls Upgrades 

a. General Requirements Applicable to All: 
i. Pneumatic or DDC Controls:  Demolish all pneumatic compressors, 

exposed tubing, air dryers, control valves, controllers, and any other 
exposed pneumatic accessories and replace all pneumatic and DDC 
controls with new electric/electronic controls in order to achieve the 
sequence of operations defined below. 

ii. Dampers:  Clean and lubricate all dampers.  Install new damper 
operators and linkages to work with the fan controller. 

b. Air Handling Unit AHU-1:  This unit serves the gym (aka the multipurpose 
room), and is under control of a mag starter  There are existing pneumatic 
controls that shall be demolished and replaced with electric/electronic controls 
to affect a sequence of operations as listed below.  The system is a constant 
volume fan system with an economizer mixing box.  There is a 3-way valve on 
the heating coil to control supply air temperature. 

i. Room Controller:  A thermostat shall be placed in the gym under a 
locking guard, and it shall control the space environment. 

ii. Occupied Settings:  An occupied schedule shall be programmed in the 
controller, and the system will be in unoccupied mode all other times.   

iii. Unoccupied Settings: The fan shall be off and the OSA dampers shall be 
closed during unoccupied times. An internal room sensor will enable the 
fan to run to maintain a night setback temperature of 60F.  The system 
can be reset to occupied mode using a manual override at the 
thermostat.   

iv. AHU-1 Supply Fan Control: A thermostat will enable the supply fan to 
operate according to a pre-programmed schedule, and the dampers to 
modulate per the sequence below. 

v. Coil Control:  The 3-way coil control valve shall modulate to maintain 
space temperature setpoint on the controller. 

vi. Damper control:  The fan controller will enable the mixing box damper 
to modulate the OSA and RA dampers to control a mixed air 
temperature of 55F.  A minimum OSA setpoint of 0% shall be 
maintained except during a call for cooling.  A CO2 sensor in the return 
air duct shall monitor air conditions and if CO2 raises above 700 PPM, 
the outside air damper shall modulate open to provide more fresh air to 
reduce the CO2 to below 700 PPM.  

vii. Smoke Detector:  A smoke detector in the return duct shall shut down 
the fan.  A signal shall be sent to the fire panel.  The connection at the 
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fire panel is proposed to be by the Fire Alarm Contractor, and is NIC to 
our scope of work. 

viii. Pressure Control:  A gravity or motorized relief damper shall relieve 
high pressure conditions in the gym. 

ix. Freezestat:  An electric automatic reset freeze stat with a sensor in front 
of the coil shall close the outside air dampers and open the return air 
dampers to 100% in the event that the temperature in the mixing box 
falls below 35F. 
 

c. Natatorium General: 
i. Alternate #1:  Shut down the Natatorium:  This was the accepted 

alternative. 
ii. Remaining work in Natatorium if shut down: 

 
1. Air Handling Unit AHU-2, Exhaust fan EF-2:  This unit serves the 

natatorium, and is under control of a mag starter.  Existing 
pneumatic controls shall be demolished. The system is a 
constant volume make-up air fan system with 2500 CFM and a 
two position outside air damper. There is a return duct that also 
connects to exhaust fan EF-2.  There is a 3-way valve on the 
heating coil to control space temperature. 

2. Room Controller:  A VT76xx with PIR motion sensor shall be 
placed in the space and it shall control the space environment. 

3. Occupied Settings:  An occupied schedule shall be programmed 
in the VT76xx, and the system will be in unoccupied mode all 
other times Unless PIR sensor activates for presents of 
occupants in the zone.   
During Occupied  the AHU starts and  3-way coil control valve 
shall modulate to maintain space temperature setpoint on the 
VT76xx controller. Outside air damper goes to 50% open. 

4. Unoccupied Settings: The fan shall be off and the OSA dampers 
shall be closed. A VT76xx internal room sensor will cycle the fan 
to run and modulate 3/way valve to maintain an unoccupied 
temperature of 84F.   

5. Humidity control: a VT76xx  humidity thermostat will enable 
the supply fan to start, (if not already running) open outside air 
damper and start EF-2 to keep relative humidity  <60%.   

6. Smoke Detector:  A smoke detector in the supply duct shall shut 
down the fan.  A signal can be sent to the fire panel.  The 
connection to the fire panel is proposed to be by the Fire Alarm 
Contractor, and is NIC to our scope of work. 
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7.  Freezestat:  An electric automatic reset freeze stat with a 
sensor downstream of the coil shall close the outside air 
dampers and open the return air dampers to 100% in the event 
that the temperature in the mixing box falls below 35F. 

8. Exhaust Fan: The exhaust fan EF-2 is reported to be missing at 
present.  This contractor is to provide a price to replace the fan. 

iii. Alternate 3:  Provide a “Desert Air” Natatorium packaged dehumidifier 
with heat recovery to supplement the HVAC system in place.  This is not 
in the contract, and was rejected by the owner. 
 

d. Air Handling Unit AHU-3:  This unit serves the kitchen area of the building, and 
is under control of a mag starter. AHU serves as a make-up air fan for Kitchen 
hood. 

i. Occupied Settings:  The make-up air system shall be interlocked to 
operate when the kitchen hood exhaust fan runs.  The Kitchen hood is 
under control of manual switch on hood.  

ii. Unoccupied Settings: The fans shall be off and the OSA dampers shall 
be closed during unoccupied times.  

iii. Coil Control:  The 3-way coil control valve with a duct sensor in the 
supply duct shall modulate the valve open to maintain a supply air 
setpoint of 65F. (adj) 

iv. Damper Settings:  A two position OSA damper shall open when AHU-3 
supply fan starts.  

v. Freezestat:  An electric averaging automatic reset freeze stat with a 
sensor downstream of the coil shall close the outside air dampers and 
open the return air dampers to 100% in the event that the average 
sensed temperature falls below 35F. 

vi. Pressure Control:  Assure that AHU-3 is interlocked with the kitchen 
hood exhaust fan, as noted  above.  

 
e. AHU-4 (VU) Locker Room Fan and Exhaust Fans EF5, EF6:  A ventilation fan 

located above the ceiling outside the men’s and women’s locker rooms provides 
ventilation and heating to these spaces. The system is a constant volume fan 
system with a mixing box.  There is a 3-way valve on the heating coil to control 
supply air temperature. Two reheat coils, one for women’s and men’s locker 
rooms, located in supply duct control the room temperature at setpoint. 

i. Room Controller:  A thermostat shall be placed in each of the locker 
rooms under a locking guard, and it shall control the space 
environment. 

ii. Occupied Settings:  An occupied schedule shall be programmed in the 
thermostat, and the system will be in unoccupied mode all other times.  
During unoccupied times,  
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1. A PIR motion sensor on thermostat in each space will signal 
controller to enable Occupied mode for 30 minutes. 

a. PIR sensors could be interlocked with lights to turn on 
when space is occupied and have a 30 min delay off 
time set.  

iii. Unoccupied Settings: The fan shall be off and the OSA dampers shall be 
closed during unoccupied times. A thermostat internal room sensor will 
enable the fan to run to maintain a night setback temperature of 60F.   

iv. Coil Control:  The 3-way coil control valve with a room thermostat shall 
modulate the valve open to maintain a supply  temperature setpoint of 
60F. (adj) 

v. Damper control:  The fan controller will enable the mixing box damper 
to modulate the OSA and RA dampers in sequence with a 3/way heating 
valve to maintain supply air setpoint.  A minimum OSA setpoint of 20% 
shall be maintained. (adj) 

vi.  Re-heat control: The 2-way valves control room temperature as sensed 
by room thermostat. 

vii. Smoke Detector:  Fan system is under 2000 CFM and will not require a 
smoke detector. 

viii.  Freezestat:  An electric automatic reset freeze stat with a sensor 
upstream of the coil shall close the outside air dampers and open the 
return air dampers to 100% in the event that the temperature in the 
mixing box falls below 35F. 
 

f. Cabinet Unit Heaters CUH 1-3 – The kitchen has a ceiling mounted cabinet unit 
heater and there are two CUH units at the entrance vestibules.  All three cabinet 
unit heaters shall be controlled by starting the fan on a call for heat, with each 
controlled by a programmable setback line voltage thermostat, all with locking 
guards.  
 

g. Unit Ventilator – This unit ventilator serves the Tribal Office on the second 
floor.  A Honeywell Wi-Fi thermostat will control this device.  During occupied 
times (as programmed or on override), the thermostat will cycle the unit 
ventilator on to maintain setpoint.  
  

h. Baseboard Heat (Office - classrooms) 1st and 2nd floor– Typical of 14 zones.  
Each zone shall get new 24 volt 2-position control valves that shall open on a call 
for heat.  Each zone shall get a Honeywell Wi-Fi thermostat that shall be located 
in each classroom.  Wiring shall be routed in surface mount wire mold if it 
cannot be concealed behind the walls. 24 volt power will be from new 
transformers to feed each zone.   
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i. WiFi coverage: Provide one or more WiFi routers to cover the entire office, and 
classroom areas on the 1st and 2nd floor. Install industrial Ubiquiti UniFi AP model 
(UAP) access point with Speeds up to 300 Mbps, range 400 ft and a Ubiquity 
EdgeMAX router POE  Model (ERPoe-5).  Connect to building WAN access point. 
The Wi-Fi thermostats shall be programmed to communicate to the Honeywell 
server in the cloud and allow operators, users, and maintenance personnel to 
use browsers, tablets and smart phones to change setpoints, observe actual 
conditions, and provide alarms. 

 
j. Domestic Hot Water Generator –The domestic hot water heater shall be 

replaced with a new “SuperStor” Ultra Model SSU-80 hot water generator.  
Demolish the existing hot water generator and heat exchanger.  

k. Lighting Replacement – Reduce emergency (always on) light fixtures from 4 
fixtures to 2 fixtures 

l. Timers:  Add timers to each of two existing DWH recirc pumps to reduce 
operation to occupied times of 10 hours/day, Monday through Friday.  Option:  
Replace two domestic hot water recirc pumps with Grundfos DHW recirculators 
with integral timers. 

m. BTU Meter:  Provide a new BTU energy meter to the waste heat service 
entrance to measure total BTU consumed from the waste heat service. 

 
 

5. Elementary School Other Mechanical Work that is not in this contract (NIC):  ADDs 
a. Air Infiltration Reduction – The majority of the infiltration reduction will be 

addressed with the repair and automation of the outside and relief dampers.  
b. Boiler & Accessories – Demolish the old boiler (presently no longer used since 

replaced with waste heat), and remove all old accessories, piping, fuel lines to 
clean up mechanical room.  Owner to dispose of all demolished hardware. We 
recommend (as does the power plant and their engineer) that a replacement 
boiler be installed to provide heat to the building in the event that the main 
waste heat loop were to fail, but that option was not selected due to a funding 
shortfall.  

c. Replace damaged fin tube – The fin tube in the second floor office (Bert Adams 
office) is damaged and needs to be replaced with commercial grade fin tube.  

d. Hydronic Circulators – The hydronic circulators are very old, inefficient, and 
difficult to maintain.  All of the hydronic circulators shall be replaced with wet 
rotor, maintenance free, variable speed circulators with integral VFD controllers. 

e. Gate Valve Replacement –Many of the gate valves are old, and do not provide a 
tight shutoff.  Replace gate valves that are no longer functional. 

f. Leaks in hydronic system - There are numerous leaks in the hydronic piping 
system.  All leaks are required to be permanently repaired and system pressure 
tested.  
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g. Hydronic system fill – The hydronic system automatic fill is not operable.  
Replace the system fill with a new automatic fill including a pressure regulator 
set to 12 PSIG, a double check valve, bypass, and ball type isolation valves.  

h. Kitchen Dishwasher Booster Heater:  This item is not in the contract due to a 
funding shortfall.  

6. Wood Shop 
a. Heat Exchanger for Waste Heat Loop Isolation – Provide a new plate and frame 

heat exchanger, circulator, glycol fill station, expansion tank, hydraulic separator 
and accessories and on the mezzanine of the wood shop to isolate the waste 
heat system from the building hydronics.  See sketch for piping and heat 
exchanger specifications.  Provide a secondary circulator on the building side of 
the heat exchanger for hydronic  circulation.   

b. Replace baseboard in classroom – Replace the baseboard and controls in the 
classroom with the systems described above. 

c. Add Circulation pump and control valves - serving fin tube baseboards in 
classroom.  This is the secondary circulator mentioned in a. above.  

d. Energy Meter:  Add an energy meter to the waste heat service entrance to 
measure total BTU used.  
Optional: Replace AHU controls  (Not in Contract)  

7. Public Safety Office (PSO) 
a. Provide mixing valve for slab heat – The high bay shop and garage areas in this 

building are heated using slab radiant hydronic heat, but the system as currently 
installed does not temper the 170-190 degree F heating glycol,  resulting in slab 
heating glycol overheating the space due to the high thermal inertia and longer 
lag times for the space to then cool back down.  The system will be re-piped 
with a thermo mixing valve or an injection pump to blend heating supply and 
return temperatures to maintain a constant heating water flow to all radiant 
floor tubing at 110 degrees F.  

b. New isolation HX and isolation valve(s) – The PSO will receive a small heat 
exchanger, hot side circulator, hydraulic separator, expansion tank, and glycol 
fill system to be mounted at the waste heat service entrance in the crawlspace 
that will isolate the PSO building from the rest of the waste heat loop to avoid a 
catastrophic loss of all of the waste heat glycol into the basement of the PSO.  
See sketch.  

c. Replace existing Thermostats:  Provide two Honeywell Wi-Fi thermostat model 
TH6320WF1005 to replace existing thermostats.  The Wi-Fi thermostats shall be 
programmed to communicate to the Honeywell server in the cloud through 
building LAN network and allow operators, users, and maintenance personnel to 
use browsers, tablets and smart phones to change setpoints, observe actual 
conditions, and provide alarms. Use existing Wi-Fi signal for connections to 
cloud server. 
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d. BTU Meter:  Provide a new BTU meter to measure total BTU consumption at the 
service entrance of the waste heat system to the PSO building.  
 

8. Waste Heat Loop – Not in current scope 
a. Insulate all exterior exposed waste heat piping:  This is not in scope and has 

been deleted.  
b. Circulator Consolidation – One large spare pump will be provided as a shipped 

loose spare pump, to be available for installation in place of  the existing pump 
in the power plant.  Balance valves will need to be added to each branch ahead 
of the heat exchangers to provide proper flow to each building served.  

c. PSO Reversed Piping –The PSO waste heat loop is piped such that the cooler 
waste heat return is piped into the waste heat supply side, which would reduce 
the temperature of the waste supply to all of the other buildings.  This has been 
corrected by the contractor during a preliminary visit to the site.   
 

9. Court House 
a. Programmable Wi-Fi thermostat – (Up to 5 if needed) Each heating zone shall 

get a Honeywell Wi-Fi thermostat model TH6320WF1005 that shall be located in 
each space served. On a call for heat BB valve or zone pump shall be enabled for 
that zone. Wiring shall be routed in surface mount wire mold if it cannot be 
concealed behind the walls..   

i. Provide one or more to cover entire facility, industrial Ubiquiti UniFi AP 
model (UAP) access point with Speeds up to 300 Mbps, range 400 ft and 
a Ubiquity EdgeMAX router POE  Model (ERPoe-5).  Connect to building 
WAN access point. 

ii. The Wi-Fi thermostats shall be programmed to communicate to the 
Honeywell server in the cloud and allow operators, users, and 
maintenance personnel to use browsers, tablets and smart phones to 
change setpoints, observe actual conditions, and provide alarms. 
 

b. Women’s restroom exhaust fan – There is no toilet exhaust fan in the women’s 
restroom.  Provide a new 70 CFM ceiling mounted toilet exhaust fan end 
exterior wall and backdraft damper. with integral occupancy sensor.   Vent the 
exhaust fan using a 4” vent to the gable end in the attic.  
 

c. Men’s restroom exhaust fan duct to outside - The men’s restroom has a toilet 
exhaust fan that discharges the exhaust air to the attic.  Provide a new 70 CFM 
ceiling mounted toilet exhaust fan with integral occupancy sensor.  Vent the 
exhaust fan using a 4” vent to the gable end exterior wall and backdraft damper. 
occupancy sensor is internal to control for the exhaust fan. 
 



Page | 21  
 

d. Lighting Replacement (misc. incandescent A-19) – The current incandescent 
lighting fixtures need to be replaced with LED lamps. Replace (11) incandescent 
A-19 lamps with 9w LED lamps (9 located in the apartment, 2 in basement 
storage) 

e. Lighting Replacement (Apt.) – The current fluorescent lighting fixtures need to 
be replaced with LED lighting. Remove ballast, re-wire (1) T12 fixture, replace 
tombstones if needed, install (4) 12w LED T8 lamps. 

f. Lighting Replacement (Basement) – The current fluorescent lighting fixtures 
need to be replaced with LED lighting.   

i. Remove ballasts, re-wire (6) T12 fixtures, replace tombstones if 
necessary, and install (12) 12w LED T8 lamps 

ii. Lab: Remove ballasts, re-wire (4) T8 fixtures, replace tombstones if 
necessary, and install (12) 12w LED T8 lamps 

iii. Replace 21w LED tubes in (6) fixtures with (12) 12w LED tube (check for 
shunted tombstones) 

g. Lighting Replacement (Exit Signs) – The current incandescent exit signs need to 
be replaced with LED lighted signs.  Replace (3) exit signs with 2w LED exit signs. 
 

10. City Offices 
a. Boiler sooting –The boiler in this building was observed to have sooted the 

room badly.  The most likely cause is clogged heat exchanger surfaces within the 
boiler.  This can be caused by a lack of regular maintenance and cleaning, by 
over firing the boiler, by inadequate combustion air in the space, or by water in 
the fuel that can allow bacteria to grow in the fuel.  The boiler shall be 
completely cleaned and serviced by a boiler burner technician.  We recommend 
that the boiler nozzle be changed with a much smaller nozzle, such as a 0.8 GPH 
nozzle since the boiler is oversized for the building that it is serving which will 
cause it to short cycle. 
 

b. WiFi Thermostat replacements: The one baseboard zone shall be controlled 
with a Honeywell RTH6500WF Wi-Fi wall mounted 24 volt thermostat. 

i. Provide and industrial Ubiquiti UniFi AP model (UAP) access point 
Speeds up to 300 Mbps, range 400 ft and a Ubiquity EdgeMAX router 
POE  Model (ERPoe-5).  Connect to building WAN access point. 

ii. The Wi-Fi thermostats shall be programmed to communicate to the 
Honeywell server in the cloud and allow operators, users, and 
maintenance personnel to use browsers, tablets and smart phones to 
change setpoints, observe actual conditions, and provide alarms. 

 
 

c. Wall Exhaust Fans – Replace one existing and add one new toilet room wall 
mounted exhaust fans with new wall outlet exhaust fans and integral backdraft 
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dampers.  Fans shall be controlled by an internal occupancy sensor.  Re-use 
existing power wiring.   
 

d. Lighting – Remove ballast and re-wire the (1) 48” emergency T12 fixture.  
Replace 2 lamps & 4 tombstones end caps (if necessary)  with 2  12w LED T8 
lamps. 

 


