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Overview

The purpose of the Facility Audit is to provide a too] for use by the Administrators and
School Commitiee Members in development of a Capital Expenditure Plan., The scope of
the survey will be as follows:

* Develop a thorough inventory of all mechanical, plumbing and electrical systems
including life safety. The inventory will include documentation of existing
equipment size, capacity, efficiency, etc. and an estimate of remaining useful life,

* Evaluate the building shell for structural integrity and make recommendations for
preserving and upgrading where necessary. This will include the roof and
window systems.

»  Meet with faculty, administrators and service people to further develop a needs
assessment. '

= Prepare budget estimates for recommended upgrades and improvements. Note,
estimates will be cursory and conservative. As the program develops, specialists
in each area should prepare more detailed estimates.

As indicated above the budget figures are intended for planning only and are not detailed
enough to be used for final budget decisions, rather they should be used in relationship to

each other in order to prioritize work and to establish preliminary budget impacts.

This report has been prepared with the help and assistance of the Mt Greylock Staff, in
particular Marti Mellor and Alan Christiansen, who have been particularly helpful.
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Structural

The building construction is a slab on grade foundation with brick and masonry exterior
bearing walls and structural columns as necessary to supplant the masonry supports. The
interior partitions are constructed of masonry or sheetrock on metal studs. The roofisa
flat metal pan system supported by bar joists. None of the supporting steel is
fireproofed.

The construction class per the Building Code, 780 CMR is 2C, unprotected.

The structural integrity is good. Masonry walls appear sound and the structural steel
shows no sign of deterioration. Some minor spalling (surface cracking of the brick
caused by the expansion of frozen moisture trapped behind the surface) of the brick is
evident at several of the wing walls that project form the building and are not heated from
inside. The most notable is the wall at the entrance near the principal’s office. Some of
the exterior columns between the windows of the library are exhibiting the same problem.
This does not pose a major problem at this time, but should be addressed in the next 5
years. Qver time the wall will fail and require complete replacement. One other small
area on the West side of the “Science Wing”. should be attended to0. In six places
provisions were made for future openings in the brick wall, possibly for through the wall
air conditioners. ‘Steel lintels were installed to carry the brick above the opening. Water
has gotten behind the mortar and pushed it away revealing the steel lintel. This should be
caulked to prevent further deterioration. It is a simple job now and will prevent major
problems in the future.

Roof

The entire roof system was replaced in 1985 with a single ply PVC membrane
manufactured by J P Stevens and 4™ of rigid insulation was installed to reduce heat loss.
This Jevel of insulation is very adequate for this application. The gym roof failed
recently and the vendor replaced it under warranty. The balance of the roof is nearing the
end of its life as evidenced by the appearance of the scrim (the woven reinforcing fabric
that is embedded in the material to provide strength, flexibility and tear resistance). As
the roof wears the scrim becomes more visible indicating wear of the surface material.

Typical PVC system life is 20-25 years and this roof is now 17 years old, but there are a
number of areas where the scrim is now fully visible and all of the material above the
scrim is completely worn away. This roof should be replaced no later than next summer.
Aggressive maintenance will be required until then to prevent leaks from damaging the
insulation below. At present a new roof can be laid directly over the existing roof, but if
the insulation is damaged by moisture it will have to be removed at a significantly higher
cost.
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Windows

All the windows are the original aluminum frame awning style with single pane glass. In
the late 70°s a second layer of glass was added by installing storm sash on the interior.
They are in good condition and have a reasonable thermal efficiency, but lack several of
the features available in windows today. |

Modern aluminum windows have a thermal break in the sash itself, which restricts heat
loss through the metal; alJuminum has a very high coefficient of thermal transmission.
Today’s glazing systems now have much better ratings. Two and three layers of glass are
now available with sealed cavities filled argon and enhanced with a low “E” film. This
film restricts the escape of long wave radiation from objects in the building by trapping
that energy in itself resulting in better thermal efficiencies and a warmer inner glass
surface. This raises the mean radiant temperature of the surfaces in the space improving
comfort. The best example of this effect is the supermarket. The temperature is the same
everywhere, but when you watk down the frozen food aisle and are surrounded by the
cold glass cases you will feel colder than when you are in the bread aisle. The space
temperature never changes, but the mean radiant temperature does, so you feel cooler.

New glazing systems will save money and improve comfort, but do not produce
acceptable paybacks. A typical 4 X 6 window loses energy equivalent to 16 gallons of
oil per year. Replacement windows would reduce that to 9 gallons, a savings of only 7
gallons or roughly $7 / year. Replacement windows will cost $300-500 each. Energy
savings alone do not justify replacement. Functionality and comfort do, but at this time
the windows are functional.
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Boiler Room

The original boiler room was equipped with two York Shipley fire tube boilers that
produce 7,088,000 Btu’s per hour each. A third boiler, Iron Fireman, was added in 1970
to handle the extra load created by the new addition. It has a capacity of 8,375,000 Btu’s
per hour. All three boilers use #4 oil, a hybrid made by diluting #6 oil with residential
grade #2 oil. The result is a higher Btu vajue fuel that costs Jess per gallon than #2 oil,
however it is more difficult to handle and must be preheated before it can be burned
effectively. Maintenance on bumners of this type is high and competent service people are
hard to find. Consider contacting Clark Heating, in Springfield, MA, 413-788-8150,
because they have an excellent service record and are less than two hours away.

Fire tube boilers are made from welded steel in the shape of a horizontal drum. Inside the
drum is a series of small (1-1 ¥ “) pipes that carry the hot flue gasses, hence the name
fire tube. The space between the large drum and the fire tubes is filled with water that is
heated by the fire tubes and then pumped around the building. The tubes in boilers 1&2
were replaced in 1985 and the burners upgraded in 1986. Boiler # 3 has not been

retubed.

Given the actual heating load of the building, See Appendix C, the boiler plant has
significant excess capacity, almost 300%. The total capacity is 22,551 .000 Btus per hour,
while the actual connected heating load is only 10,747,400 Btus per hour, moreover the
capacity of the pumps to distribute that heat is only 7,290,000 Btus per hour. This is not
unusual due to diversity, i.e. not all devices use heat at the same time. Some classrooms
may be receiving solar heat during the day, at night the ventilation systems will be off
and the auditorium is rarely used at full capacity at the same time. Typically, large
systems are never sized to handle the entire connected load; rather a diversity factor of
about 70% is applied. So, the pumps are properly sized, but the boilers are oversized.

Redundancy is important however. When large boilers fail repair times can easily stretch
into days and a standby boiler should be there to carry the load, In this case any one
boiler could carry the load with some prudent operating procedures. There is a cost
however, unfortunately, idle boilers, boilers that are hot but not contributing to the load,
lose heat up the stack and consequently have a negative impact on operating efficiencies.
In the short run boilers 1 & 2 should be run and #3 left cold until needed, or any other

combination of the three.

All three boilers are near the end of their useful lives, (25-30) years. Retubing extends
the life of a fire tube boiler, but not indefinitely. The burners are also now over 15 years
old and have only 5-10 years of useful life remaining. The oil handling equipment is also
0ld and will require updating. Due to the higher viscosity of the #4 oil, separate pumps
and electric preheaters are required to deliver the oil to the burner. Al in all, this
equipment should be replaced.
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It should be pointed out that the replacement of the boilers will result in a change from #4
oil to #2 oil, but the cost impact will be marginal. Based on Hess Oil’s current NY
Harbor prices, #2 oil is actually less expensive ($0.745 vs $0.775) than #4. As part of
their efforts to comply with the Clean Air Act, DEP is requiring conversion to cleaner
fuels when boilers are replaced.

Oil Tank

The existing underground oil tanks were installed in 1991, two 10,000 gal. #4 oil and one
1,000 gal diesel. The tanks are fiberglass and are monitored by a Gilbarco System, which
monitors fuel level, water level and leakage, in both the interstitial space and in the
monitoring wells. In addition the staff performs weekly manual tests for water, fuel leve]
and leakage in the monitoring wells. This system is in compliance with all DEP
regulations and has a good life expectancy, 20 + years remaining. The existing tanks are
acceptable for storage of #2 oil.

Pumps

The entire building is heated by hot water, all of which originates here. A series of
dedicated pumps, 7 total, move the hot water around the building to various locations,
¢.g. auditorium, classrooms and shops. In order to provide better control and to save
energy the water temperature supplied by 5 of these pumps is adjusted in accordance with
the outside temperature, i.e. as it gets colder outside the water gets hotter, varying
between 100 °F and 180 °F. All five pumps are connected to a common header, one of
which is reserved as a standby pump that can be switched over by merely adjusting the
proper valves. The other two pumps (one is a standby) send high temperature hot water
to the Gym Penthouse. This is not tempered because it is used to make domestic hot
water for the gym showers.

In general these pumps are small and easily repaired and serviced. One consideration
might be to replace them with a pair of larger pumps. This will reduce the number of
pumps from 5 to 2, but will require the installation of balancing valves on each loop and
the pump would have to be selected for the hi ghest loop pressure drop. A further energy
reduction can be achieved through the installation of a variable speed drive for the
pumps. Drives vary the pump speed so it only uses as much energy as needed to
complete the task of moving water around the building. Drives are relatively new.
Before their introduction pumps were selected for the worst case and safety factors
added, which resulted in oversized pumps, but the designer could be confident that the
pumps would actually deliver the required flow. This resulted in excessively large pumps
that use more energy than necessary. Mass. Electric also provides energy conservation
rebates for the installation of drives.
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Gym Wing Heating and Ventilating

This section of the building currently houses athletics for both men and women, and
originally housed the cafeteria and kitchen. In the 1970 addition, the cafeteria and
kitchen were moved to the new wing and the gym floor was expanded to the west. The
old kitchen now houses weights and Nautilus equipment and the cafeteria is now used for
free exercise and wrestling.

Most of the H&V equipment is located in a penthouse over the boy’s locker room; with
the exception of two ceiling mounted H&V units in the Gym and wall mounted Unit
Ventilators in the locker rooms, both men & women.

Additionally an air-to-air heat recovery ventilator was installed in the Boy’s Locker Rm.
It is believed that this unit was installed to counteract the deterioration of the ceiling in
the shower area. A major portion of the plaster has fallen down and has not been
repaired. This unit is capable of correcting the situation if operated properly, however it
does not appear to be doing so at present.

Moreover, most of the equipment in this area is not functioning properly. The two
original gym ventilation units are operating in the manual mode only, e.g. the fresh air
dampers do not open automatically, and the H& V units for the former kitchen and
cafeteria are not operating at all.  All of this equipment is in poor condition, filters are
dirty and the coils on the gym air handlers appear to be leaking. None of the equipment
is equipped with proper belt guards. An OSHA inspection would result in a citation. The
lack of guards is not a maintenance item; these units were manufactured before guards
were universally required, never the less, guards should be installed on operating

equipment.

Hot water for heating is distributed in this area by a series of small Bell and Gossett
pumps mounted on a header in the penthouse, and the water temperature is modulated
according to outdoor air temperature through a three-way valve, in the same manner as
the system in the boiler room. There are five total, one is a standby. These pumps are
small and have been replaced on an as-needed basis. Most are in fair to good condition.

A dedicated pair of pumps in the boiler room, P-6&7, feed hot water directly to them.
These pumps are reliable, readily available and easily serviced.

Due to the lack of proper ventilation the walls and ceilings in the boys locker room have

deteriorated significantly. Plaster has fallen down and the paint is peeling. All of this
should be corrected, but not until the ventilation issues are corrected.
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Auditorinm

The auditorium is heated and ventilated by central supply and exhaust fans located in the
penthouse above the rear of the auditorium. The supply fan is in fair condition. The
casing is rusty, the outside air dampers do not work, the outside air duct is uninsulated
and the filters are in need of replacement. The automatic control switchover between
occupied and unoccupied is not working. The return/exhaust fan is in good condition, but
needs a belt guard.

The automatic relief dampers that ventilate the fly loft over the stage have been boarded
up. The covering should be removed and the dampers made operable again.

Library

The Library is heated, cooled and ventilated by a roof top HVAC unit manufactured by
Dunham Bush. This unit is in very poor condition and should be replaced. The housing
is rusty and leaking and many of the components need repair or replacement.

Classroom Unit Ventilators

Every classroom is ventilated by unit ventilators. While a program to open the outdoor
air dampers was begun, some outdoor air dampers appear to still be sealed, thus
preventing proper ventilation. This is a major issue and should be corrected. Proper
ventilation is the foundation of good Indoor Air Quality. Contaminant source control is
important, but dilution is necessary in those cases where control is difficult or inherent,
1.e. occupants with colds. Moreover several studies have shown that good IAQ is
important not only for health and safety, but for improved performance as well. Schools
with good IAQ have better attendance ratios and higher test scores. -

All classrooms in the “1961” Wing are heated and ventilated by units manufactured by
Schemenauer. Each classroom has two units, one for supply air and one for exhaust air.
The unit inspected was in good condition. Based on a discussion with the Johnson
Control service technician all of these units are in generally good working order. The
automatic controls are complete and functional and include a two-speed switch, a room
thermostat for day/night control, a discharge thermostat and a freeze protection
thermostat. The enclosures are very rugged; approximately 10 gage (1/8™), and are in
good condition, except for their appearance, which has suffered over the years. They are
scratched and discolored but have very few dents and can be kept operational for another
10 years or more.

In the “1970” addition the Unit Ventilators are manufactured by the Trane Co., and
unlike the Schemenauer ventilators, these units bring in outside air, which is exhausted
by a series of roof mounted exhaust fans, 38 in total, rather than by a second wall
mounted unit. In the unit inspected the Outdoor Air damper motor was missing and the
outdoor air grille was sealed up with fiberglass insulation.
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The enclosures on these units are not as rugged as the Schemenauer units and
consequently are in worse condition even though they are 10 years younger. The top
grille on the unit inspected was removed and replaced with unpainted expanded metal,
which is functional but architecturally unacceptable. In general these units are near or at
the end of their useful lives. The roof top exhaust fans are in good condition.

They are reliable and easily serviced and repaired. Moreover they sit on standard curbs
and can be easily replaced when needed.

Miscellaneous Equipment
Air Conditioning

Three areas of the school are mechanically cooled, the Superintendent’s Office, the
Principal’s Office and the Guidance Office. All of these systems have limitations. The
unit in the Superintendent’s Office is very old and appears to have been relocated from
another use because it sits in the middle of the supply closet and takes up valuable floor
space. Moreover the door to the closet has a large louver in it for retarn air. There is no
return duct system. While it functions adequately, it is in need of replacement.

The Principal’s office system is newer, but also in poor condition. Itis also in a closet,
but in this case it was designed for that Jocation. Again it uses a central return and as a
consequence is very noisy. A new unit will be more efficient, reliable and quieter.

The Guidance Office is cooled by a freestanding Liebert Unit. These units are designed
for computer room cooling. They do not have ductwork connected to them and are noisy.
Noise is less of an issue in a computer room. Thus, while the unit probably cools the core
space, offices receive cooling only tangentially and only if the door is open. Because it is
relatively new it will operate for another 10 years without major work, but is limited in its
functionality.

Automatic Temperature Controls

The building HVAC systems are controlled by a Johnson Controls pneumatic control
system. All of the equipment is operated and controlled pneumatically, e.g. classroom
thermostats, ventilating units, hot water mixing valves, etc. The system is in good
condition and is kept working through an annual maintenance contract with Johnson
Controls. The maintenance contract should be continued and the system kept in place.
There are newer DDC (Direct Di gital Control) Systems that offer superior features, but -
are very costly. The existing system works well and can continue to do so for 10 yIS or
more.

The main logic is provided by a DSC8500 controller. This unit is old and nearing
obsolescence, so it should be upgraded.
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